April 10, 1951

2,948,136

F. AUER
REGISTER CONTROL MEANS FOR CONTINUOUS
AND INTERMITTENT WEB FEED MECHANISM

9 Sheets—Sheet 1

Filed June 22, 1946

%9/

=zor

55
e ——

LY

’a

H-_“"F*

+ =

i

— - S A e I IS AN AT

--ﬁ_____ﬂ'-i-l-“h

bl Y Sk e W Bl ekl sl

b

INVENTOR
ATTORNEY

i N
Ny

}
|
)

I
!
1
|
|

TR AN BN S S S e e s i
-

L

FREDERICK AUER

D g |
T
N.%.\Jilf:lam
rm-—"h
1t
el {
l )
—.- i
oo
B _
]
SHt
’ Il 2z
N {o o een
I 14 1]
zz=FH--—h
i I
FEEIL [
|
|
==
el
==--
E==C
Faa
et




2.548.136

. AUER o
REGISTER CONTROL MEANS FOR CONTINUOUS
AND INTERMITTENT WEB FEED MECHANISM

April 10, 1951

5 Sheets-Sheet 2

:ﬂ“. m”%;:—-“

‘Filed June 22, 1946

==

I
- e - —

:

AU S
.ﬂ%"-q---ﬂ" Q

L

L.
¥

i

R S wLLdn____} :
- 1

e

INVENTOR
FREDERICK AUER

BY;

ATTORNEY



April 10, 1951 F. AUER ' 2,548,136

REGISTER CONTROL MEANS FOR CONTINUOUS

AND INTERMITTENT WEB FEED MECHANISM

Filed June 22 1946 5 Sheets—Sheet 3

‘>
o N ~
= o
: s 2
Q
L8]
o ! |
; -
!
HENGZL )
|
J |
I I
|
|
I \D
—
[ L~
|
S
| i
. 5 ¥
: . l
| | R ill:l h N
0 II \IITH f
\o I
Ch | 0 | :
'\ - | i | + j= |
1 D — e ]
r—r-*—wr-r"v'—xrl"r‘“""g ~m==q | ¥ T |
O E S0 P, a% g0 oo (GRS [T i 00 :
N | !'N i :
oM. —" —-rt
Ty N -_ ! i ;
. _ [ { I ! l :
R R GO R T On oA -
| N ¥ :
} - | i
| !
- \&. I ! 1 I
| O : | |
|_ e 1 | I
- } i
i‘. ' f -
- Y- | ® o
Q | N ¥ L ~
. z , S
| -~
i T
: N
l |
. c":ln : i:’ U |
Ly o[ \1\
o . <
L1 W
E' i .I'l il |
l I : I 1 |[ l |
Pt | l' |
| | RN 1R
| i 1 -
§ ' {
| ‘i '
| ' |

64

62

g (L

f/ZJ INVENTOR
T3
CFREDERICK AUELR

BY W% K,

ATTORNEY




2,548,136

5 Sheets—Sheet 4

ROL MEANS FOR CONTINUOUS

F. AUER
AND INTERMITTENT WEB FEED MECHANISM

REGISTER CONT

April 10, 1951
Filed June 22, 1946 -

9€/

- INVENTOR
FREDERICK AUER

h ATTORNEY

BY

Ik 1
e

i




_F. AUER RST::
~ REGISTER CONTROL MEANS FOR CONTINUOUS 048,136
~ AND INTERMITTENT WEB FEED MECHANISM

April 10, 1951

Filed June 22, 1946 5 Sheets-Sheet 5

I e

il 1 IR s '
- - =t . 0 .
i: N , “ | il | I | S
= ku . UJ . - - L -
;T:: | . It | . { L I | m
’ L )
0 ] | Q ‘1' I Q- 1[: i |
%F\ N | ‘1\ I [«ﬂ b | = ||l i - m‘
N _ : | Li
Q %+ ‘| l. | il H 0 ll
i 0 LI co ﬁ"“ ;3:
= [ ;
=pg 0 IR } : * | -~
0N = - 1 o | {0
S oS ' i 11§ 4 It | b
kc!.._,.__ 1 1 | * SR U =
by I Y j] | o . - :- ' I Lé:
| iy R o LB -
- . an | N S T Lk i
huta ‘ : H : : “ SRR h T e )
] I:i ?.E.Il ‘ ! l | | L .
\Q | - ) O] ' e\ | ‘
AN > } 'l R o
r ﬁ (I . ! I qll_ "
’ ."Jfl' .J,_i‘"“_“"““ N
. IR ST
N | A
| ' _I_............._--—"“# -‘hh_"‘"‘--___--———-—h---—-—-"“}
a \
' 3‘1 o [\.Ql
& v U . | L
E |
o | -
N AN & o
J U R A (ﬁ—éﬁ—h S
% \l B | S o
J)e L F i ' - H DY
. ol
E | “ I|I B H Lo
=M Tar Sl S || [
= © N , | -
; ' N I‘* ] [ 1
‘% % U x : | I N )i &) |I‘ % |
| Q) II Gi' ' ol s | .
==l I L em
TN I e =
o b : t | | ) | | o : | : | ¥,
A B A I Y Bl NI.___ -
B NN 5 'l: - f :.l A TS
N } o O | '
Q.
‘O
INVENTOR
FREDERICK AUFR
BY

wic aud Frauklie

ATTORNEY




Patented Apr.lO, 1951

2,548,136

UNITED STATES PATENT OFFICE

2,548,136

REGISTER CONTROL MEANS FOR CONTINU-
OUS AND INTERMITTENT WEB FEED

MECHANISM

Frederick Auer, Teaneck, N J assignor to Cham- |
plain Company, Inc., Bloomﬁeld N J ‘a Ccor-
poration of New York

Application June 22, 1946 Serial Nu 678,612

- 31 =Cla1ms.

1

This invention relates to web feed. mechamsm;
and more particularly to mechanism for inter-

mlttently feeding s, web at high speed.
The prlmary objéct of the present invention is
to generally improve: such mechanisms. A more

particular object is to 1mpmve such me-ﬂhanlsms
Intended to operate in

chines operating on a continuously moving web.
A common example is the combination of print-

~ Ing machinery operating on a continuously mov-

synchromsm Wlth ma-

(CL 271—2.6)

b

10

Ing web, with cuttmg, sc&rmg, or punching ma- -

chinery ﬁpemtmg on- the same Web 1nterm1t-—
tently | -

- Heretofore, one method was to pmwde be-
tween the machines a slack Ioop having  slack
corresponding to the lensth of g single ‘blank
being operated upon. Feed rollers at the punch
press would attempt to feed the web too fast, and
would. take up the loop. The loop was com-
pletely taken up at the time of the punching step,

and stop fingers would at this time hold the web
The web

against the pull of the feed rollers,
had to be taut at the time of descent of the stop
fingers, because the distance between the print-
ing press and the punch press with a tight web
is what determined the registration of the print-
ing and punching operations.

15

20
invention, the stop position of the feed wheels is

25

As the stop fingers -

came down the pressme of the feed rollers was

‘momentary loss of control of the web during the
changeover- from the feed rollers to the Stop
ﬁngers

Such an arrangement while satisfactory at
slow operating speeds, was not satisfactory at
‘high speeds.
slack would be. taken up sharply, causing fAutter

Under hzgh speed operation the !

20

and possible shor tening of the sheet, with- conse-
quent poor regisbratmn .or slight errors in the

length of the blank. There was also the an-

noyance of a rapidly repeated noisy snap as the

loop was repeatedly pulled from slack to taut,
When dealing with a long blank; the slack loop
became quite deep, and taking out the slack. at
high speed would generate s, wind resistance
“which would also aﬂect theé accuracy of reg1stra-
tlon

In another develerment the web was moved
| contmvomly through theé. punch press as well as
the pt*mtlng Press,. the punch. press bemg S0 de-~
Signhed tha,t the ruttmn' dies moved along with

~ the web. . However, such an arrangement was also
ungatisfactory for high speed operation because

of the very large masses associated: with the dies
which have to be moved back and forth in the
dir ectmn of the Wwéb at hlgh speed

2
General objects of the present invention are to
overcome the foregoing difficulties, and to provide

“an improved web feed mechanism for lntermlt-

tently feeding 2 web at high speed, and to keep
positive control of the web at all times. For this

- purpose I employ feed wheels which. engage the

web tightly at all times, and which are rotated
intermittently a predetermined amount to meas-
ure out or “meter” blanks of proper length and
proper registration. |

A more specific ob]ect of the preﬂent invention

is to provide feed wheels which are accelerated,

then rotated at uniform speed, then decelerated,

and then remain stationary or dwell for the cut-

ting operation. In accordance with the present
invention, cam and cam roller mechanism is pro-
vided for accelerating and decelerating the feed
wheels, and a gear segment is vrovided for uni-
form speed rotation of the feed wheels, In ac-
cordance with another feature and object of the

accurately predetermined as, for example, by
providing a pilof wheel and a. pilet which engages
an opening in the pilot wheel during the dwell
period. The pilot is eam controlled for high
speed operation.

Still another obJect 1S to facﬂltate changmg

. the length of feed, as when a new size blank is
relieved, and often difficulty arose because of =~

to be made, There are top and bottom feed
wheels; and in accordance with the invention
the top or nore accessible feed wheels are driven,

-and may be removed and replaced by feed wheels

of different diameter;, thus changing the feed
without changing the relative division of the
periods for aceceleration, uniform movement, de-

celemtmn and dwell of the web.

Any error in feed is cumulative, and even it

"'onlv o few thousandths of an inch will in the

- courge of a thousand sheets amount to s few

50

inches.

This will spoil registration, and if con-~
tinued would soon use up the slack loop between
the machines, or increase the slack loop until
it drags on the floor. Still another object of the
present invention is to ensure registration of the

~printing and cutting operations, and to main-

fain the slack loop. For this purpose, either or
both of two registration systems may be em-
ployed. In one of these systems a photoelectrie
cell is used in cooperation with a mark or target
on the web, and g slight corrective increment of

.'mowment is fed into the feed wheels to make up

for any loss of reg 1sfrat10n In the other system,

~ & positive infinite variable drive or so-called P I.

V. drive of the Link Belt Company or equivalent

B85 Reeves drwe or Llewellyn drwe is employed he-




3

tween the two machines and is so adjusted, elther
manually or automatically, as to keep the slack
lcop hetween the two machines constant in di-
mension.

To accomplish the foregoing objects, and other
more specific chjects which will hereinafter ap-
pear, my invention resides in the press and feed
elements, and their relation one to the other as
are hereinafter more particularly described in
the following specification. The specification is
accompanied by drawings, in which:

Fig. 1 is a small view schematically showing
one use of the invention;

Fig. 2 is a side elevation of a press with feed
mechanism embodying features of the inven-
tion;

Fig. 3 is an end elevation of the press looking
toward the fecd mechanism;

Fig. ‘4 is an enlarged section taken approxi-
mately in the plane of the line 4—4 of Fig. 3;

Fig. 5 is g partially sectioned view drawn to
enlarged scale and explanatory of a part of the
feed mechanism,

- Fig. 6 is an end elevation of the feed mech-
anism with part of the cam broken away;

Fig. 7 is a similar view showing the parts in
g different position;

Fig. 8 shows the mechanism of Fig. 6 in eleva-
tion; and

Fig. 9 is a similar partially SECtIOIlEd eleva~-

tion but showing the parts in the position of

Fig. 7.

Referring to the drawing, and more particu-
larly to Fig. 1, the apparatus comprises a first
machine A which operates on a c.ontmuously
moving web B, and a second machine C which
operates on the same web with the web moved
only intermittently, there being a slack loop D
of the web between the two machines. The
motor E runs continuously and drives the ma-
chines A and C, the machine C including means
to move the web intermittently.

In the present case the machine A is a print-
ing press, (it being understood that there may
- be a bank of printing presses for multi-colored
printing, instead of a single press as shown)
and the machine C is a punch press which may
be used for scoring or cutting the web. A typical
problem may be to make blanks for milk con-

tainers, in which case the web is scored to mark -

the fold lines, and is cut to mark the outlines
of the blank.

Referring now to Fig. 2 of the drawing, the
punch press C receives web B as fed tc it by
intermittently driven top and bottom feed wheels
2 and 4, these being intermittently driven by
“speed-up” mechanisin generally desighated F.
To maintain registration and to guard against
cumulative change in the size of the slack loop
of web, compensating mechanism may be pro-
vided, such as the motor (6 which supplies cor-
recetive movement to the feed wheels through
differential gearing, later described, or by means
- of a positive infinite variable drive indicated at
18, this being disposed between the machines C
and A, as is perhaps better shown in Fig. 1.

The speed-up mechanism F is best shown in
Figs. 6 through 9, and referring thereto the shaft
20 carries a cam roller arm 22 with a cam roller
24. The latter runs in the cam groove 26 of a
somewhat heart-shape cam 28, the lattcer being
carried on a cam shaft 30. The shaft 20 turns
continuously, hut the cam shaft 30 turns only
intermittently, and drives the feed wheels. The
cam motion provides acceleration, deceleration,

2,548,136

and g dwell period. Figs. 6 and 8 show the parts
at the dwell period, the cam roller 24 moving on

- a radius corresponding substantially to the cur-
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vature of the cam groove at the apex of the heart-
shaped cam. The sides of the cam groove cor-
respond to the acceleration and deceleration pe-
riods. In the present case, the cam is SO shaped
as to provide a uniiorm aeceleratlon and a uni-
form deceleration, but it is not essential they be
uniform.

In the illustrated machme T provide a period
of uniform velocity feed betwezn the accelera-
tion and deceleration periods. This corresponds
to the top of the heart-shaped cam, and Figs. 7
and 9 show the parts during this uniform veloc-
ity period. The cam roller 24 engages and Mmoves
with the recess 32 of the cam groove, much in
the nature of a gear tooth. However, the cam
mechanism is not relied upon for the uniform
velocity drive, and Is supplemented by gear teeth.
In Flg 6 a gear segment 34 is shown in its upper
or inactive position, and mating gear 3% turns
freely relative to the gear segment 34. This 18
essential during the dwell period shown. In Fig.
7 gear segment 34 is in mesh with gear 26, as i{
should be during the uniform velocity period.

In the particular drive here shown, the rota-
tion of the driven shaft 30 is divided into four
periods, corresponding to rotation of the driving
shaft 20, as follows: acceleration for 108°, uni-

form velocity for 90°, deceleration for 108°, and

dwell for 58°. These values are solely by way of
example, and not in limitation of the invention.

To guard against overtravel and to accurately
fix the position of the driven shaft 30 during the
dwell period, I prefer to employ pilot means. in
the pres:nt case, this comprises a pilot wheel 40
having a pilot opening 42, best shown in Fig. 7,
and a pilot pin 44 for engaging pilot opening 42
during the dwell period, as is best shown in Fig.
6. The pilot pin 44 is carrvied on & lever 4& ful-
crumed at 48 and carrying a cam roller 50 bear-
ing against a cam 52. A spring part shown at

47’, anchored on post 47 in Figs. 8 and 9, urges

the roller against the cam. The cam is carried
on the driving shaft 20 previously referred to,
and controls the operation of the pilot pin. Such
cam control of the pilot pin makes it possible to
operate the apparatus without loss of spe:d to
accommodate the pilot operation.

As so far described, the intermittently driven
shaft 30 might run directly to the feed wheels,
and in fact, in looking at Fig. 3 of the drawing,
one might assume that the bottom feed wheels
14 are carried directly by the shaft 30. In the
particular machine here illustrated, however,
shaft 30 extends axially through a hollow shaft
or sleeve 54 which turns freely about shaft 38,
and which carries the feed wheels {4. The
shaft 30, by means of gears 56 and 58, drives the
shaft 60 of the top feed wheels 12. The shaft
60 drives the sleeve 54 and bottom wheels 14, by
means of gears 62 and 64. It is convenient to
drive through the top feed wheels, in order to
facilitate changing the length of feed. It will
be understood that each rotation of the cam
shaft 30 corresponds to the feed of one blank.
The gears 56 and 58 may be of such diameter
that each rotation of top feed wheels 12 also
corresponds to one blank. This is convenient
but not essential. The pitch diameter of gear
62 corresponds to the diametfer of feed wheels
{2, and the pitch diameter of gear 64 corresponds
to the diameter of feed wheels 14, hence the feed
wheels 12 and 14 turn at equal linear speed, as



~ ‘arms 716 (Figs.
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' ft‘hey should -glthough they may turn at: diﬂ'erent_

mtatwe speeds.

-Now if the- length of the ‘blank being operated
on is changed; the feed wheels 12: are changed
in - diameter, and the gear 62 is correspondingly
changed to a gear having the new pitch “di-
ameter. The shaft 60 assumes a new height,
depending on the change in- dlameter of 'the

feed wheels, and the shaft bearings are accord-
ingly made slidable in ways to accommodate this

change. The gears 56 and 58 are changed to
another pair of gears which will provide the

proper new center-to-center spacing between the
shafts- 30 and 60. Here again it is convenient

~but not essential to. keep the same:-gear ratio.

48,138

a ene-temne rotation shaft in the machina. In
~ the present case; the shaft 29 (Fig. 3) is selected..

for  the purpose; it having: rings 92 engaged by

 brushes 84 connected in an electrical cir cuit, not

10

shown, this eircuit cooperating with the photo-
electric scanning device 99 (Fig. 2) in such a way
that a loss of registration is revealed and ener-
izes the motor 18, The motor then feeds g
slight compensatory feed movement in a direc-
tion which helps restore the proper registration.
For  this purpose differential gearing may be
employed, and is: generally indicated at 96 in

- Fig. 3. The metor {8, through a suitable belt or

- chain 28, drives a worm i 88 meshing with a worm

15
If-not, the new ratio must be cenmdered vogether
with- the top feed wheel diameter: to- determine -

the feed length. In some rare cases it may be

possible to:change to & new desired feed length
by changing the gear ratio of gears 56 and 58
without changing the feed wheels and gear 62.
However, the more usual procedure is to turn
the top feed wheels once for each blank, and to
make the circumference of the feed wheels equal
to the-desired length of blank. In usual prac-

tice, shaft 60, feed wheels 12; and gears 58 and
- 62 may all be provided as a. unit ‘which may be

20

bodily removed from or- added to the machine,

In this way the only other change needed is to
change the gear 56.
- Figs. 2, 6-and 7 show how shaft en 1s earrled

In bearings 66 which are slidable: in ways and

‘which are urged downwardly both grawtatwnally
and by means of springs 68. The screws 18 hold
the springs in position.. The: nuts 12 may be
adjusted to limit the downward movement of the

bearings -when. - dealing with a thmk cardboard

web, but with a thin web; may be backed off
enough to apply full spring pressure, When the
‘height of shaft 60 is. changed substantlally, dif-
ferent springs may be used, or the spring pres-
sure may be limited. by nuts 712. A more elabo-
rate spring mounting may be provided in which

an admstmg screw bears on top of the spring,

~ and compensates for change of shaft height, so
- that the same sprmg pressure may be. ‘applied

by the same sprmg for any shaft helght | |

The feed wheels are preferably arranged for
quick release in the event it is desu'ed to stop
"movement of the web. For this purpose, lift
6 and 7) are promded the ends
of which underlie the shaft 60. “The arms 76
are secured to a rod 78 Whlch has an upwardly
extending arm 8¢ which rests against a cam or

-“ﬂat” 82 formed on a rod 34, the ends of whmhv-i‘:‘ifﬁ

‘carry handles 86. In Fig. 6, the handles 86 are

'shewn in- normal or -raised pesﬁwn thus: per-'

35
symietrieal, the sun.zear 108 di
in number of teeth from ‘the sun gear {18, and
the planet gears

40

45

| 'mlttmg the feed Wheels 12 to bear down tlﬂ‘hﬂy
against the feed wheels 14. “In: Flg 7. the han- |

~ dles 86 have been pulled down ‘to release posi=
“tion, thereby oscillating the rod ‘18 and arms 78

slightly in clockwise direction; and thus" raising
‘the shaft 60 and with it the upper feed ‘wheels
12, The web B then rests loosely between the
feed ‘wheels and is no Tonger moved thereby.
‘Reference has already been made to motor 6
- shown in Figs. 2 and 3. In Fig. 2, attention is
also. dl‘.teeted_ ‘Le the- phetoelectrle umt 99 which

~scans the web and responds to an appropriate

‘mark or target printed on the web, corr espenr:lmg
to. each blank. Vari ious units have already been
Ide‘veloped and are-known. for thls purpose, the
electrical 1mpulse resulting from’ passage of the
target being compared Wlth o suitable standard,

“most conveniently a segment on: a ‘commmutator on: 75 slle:htlﬁ-r too :small..

and 118,

. art, the dif

wheel or ring gear 102, carrying planet gears 184
and 106 which-in turn mesh with sun cears 108
Sun - gegr 188 is carried by the cam
shait 38 previously referred to, and sun gear 110
1s connected to the geax 8. It will be understood
that with such an arrangement, the motien of
cam shaft 38 is applied directly to the gear 55

_Whﬁ"‘l the motor 48, worm 10% and planet gsears
are stationary, and that a slight additional

movement is supplied to the gear 5e when the
motor 16 is energized.

~ As will be understood. by thos skilled in the
erential gearing may be of the bevel
type using equal sun gears, or may be of the Spur
gear 1ype using meshing pairs of spur planets to
pr oduce a reversal in direction equivalent to the

use of bevel planets, in which case also the sun

gears may be egual, or'as in the particular case

here' illustrated, spur planets may be smployed

without extra spur planets for reversal of direc-

tion, and instead, the arrangement is made un-
iering. semewhat

94 and #25 differing corre-
spondingly in inverse. direction. In the specific
case here shown, gear {8 has twenty teeth, gear
{86 has sixteerr teeth, eear {88 has eighieen
teeth, and gear 110 has eighteen teeth. (These
figures are given by way of example and not in
limitation of the invention.) This causes the

gear 56 to turn infive to four ratio with the cam
shait 3§ when motor {§ is stationary. The ratio
of gears 36 and 58 is accordingly made four to

five, so that feed wheel shaft 8§ turns one to one
with the cam shaft 83 and cam roller shaft 28,
The differential gear and fzed wheel arrance-
ment is shown in greater detail in Fig. 5, refer-
Ting to which it will be seen that the cam shaft
30 extends coaxially through the hollow shaft or

sleeve 9d-carrying the feed wheels {4 and the gear
g4, They are spaced apart by appropriate bush-
ings, preferably commereial “QOilite” bushings

142, The sun gear 108 is keyed. to cam shaft 30,

as indicated at {44, The sun gear 48 !
Integrally with a sleeve (18, and it is this s}
‘which carries the gear 5§, the latter being .aeved
1o the sleeve at 1{8. The end rlate 127 is bolied

is formed
eve

: ﬁt 122 1o Shaf{- 33 bu‘{' bo‘f‘b the end 'Dlatﬁ !‘;3 and

 sleeve 118§,
L 65

T0-

shaft 30 turn freely relative to the gzar 5% and
The planet gears 04 and {85 are
keyed to a common shaft (24 which passes

__‘thr ough roller beari ings-carried in ring {28, which
in-turn carries' a worm: wheel {82 meshing with

worm 188, as previously described. 'The ring {28
turns on shaft 39 with a suitable bearing bushmg
IZB therebetween. -
~The photoelectric cell eent1 ol cir eults are of'
two types, either -of which may ba. employed here
Inone type-the feed is intentionally made slightly
wrong in one sense or the other, for exame’e
The compensating . motor (8§




(g

would in such case be a unidirectional motor
operating in a direction to increase.the feed. ANy
loss of registration picked up by the photoelectric
cell energizes the motor. In the other type, the
photoelectric cell arrangement 1s more elaborate,
and diseriminates between a gain or loss of feed.
The motor is a reversing motor, and is run in
one direction or the other depending on whether
the feed must be increased or decreased. In this
case, the feed wheels are dimensioned for the
correct feed, as closely as possible, instead of
intentionally providing for a slight loss of feed.

In Fig. 5, it will be noted that the gears 98 and
62 are split gears of the anti-backlash type, i. e.,
there are two sections in face-to-face relation,
one of which is keyed to the shaft, and the other
of which is displaced by appropriate springs, so
that any backlash between gears will be taken
up at all times in one direction.
- It may be well to clarify the fact that it is not
essential to the invention that the cam shait 30
pass coaxially through the bottom feed wheels (4.
It is merely a structural convenience, hecause
with this construction a relatively light sleeve
carrying the feed wheels {4 is stiffened against
bending by the cam shaft running therethrougn,
and the latter is stiffened by the sleeve. A single
set of frame bearings supports the shaft, sleeve,
and differential. The arrangement alsc makes
for compactness. Moreover, coaxial shafts are
anyway wanted for the differential gearing.

It would also be well to clarify the fact that
the differential gearing need not he connected
in cam shaft 30. It may be inserted anywhere

between the common drive for the several ma~ A

chines and the present machine. It may be
applied to a continuously rotating shaft instead
of an intermittently moved shaft, a possible lo-
cation being in the shaft 130 in Fig. 3, in which

case the differential gearing would be located

as indicated by the dotted rectangle 96°. In
pure theory there would he an advantage in
locating the differential gearing in a continuously
rather than intermittently rotated shaff, for
that would avoid movement of the web during
the dwell or stationary period. As a practical
matter, this is ignorable when, as in the present
case, it is contemplated that the feed be SO
accurate that the compensation is very slight in
amount, say, one or a few thousandths of an
inch.

It has already been mentioned in connection
with Fig. 1 that the drive between the machines
‘A and C may include g positive infinite variable
or so-called “P. I. V.” drive 18. In Fig. 2, the
‘drive shaft (32 is connected to shaft {34 of
the P. I. V. drive by means of a sllent gear chain
(36. The output shaft (38 of the drive 18 -is
not shown in Fig. 2, but is indicated in Fig. 1.
This drive would be essential in the absence
of the photoelectric cell compensating means
previously described, the reason being that any
slight error in feed would, with the passage of
‘thousands of sheets, cumulatively decrease or
inerease the size of the slack loop D bhetween
the machines, thus interfering with practical
operation as well as registration. By adjust-
ing the P. I. V. drive either manually or by means
of automatic controls responsive to any change in
‘the size of the slack loop, the slack loop may
be kept constant in length, and this at the same
time will ensure maintenance of registration,
provided registration is made correct to begin
with.

The drive 18 may be used along with the

10
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photoelectric-eell. registering means,- but -is-not
essential because the latter, in correcting any
loss of registration as to the successive blanks,
automatically corrects for improper length of
feed and inherently maintains the slack loop
at the proper size. For example, if the slack 1oop
contains, say, seven blanks, it will be maintained
seven blanks in length regardless of any slight
expansion or shrinkage in the web, or devia-
tion in feed at the punch press. |

The punch press shown in Fig. 2 may be of con-
ventional construction, it comprising a bolster or
platen 140 reciprocated by four corner rods 142
connected to links 144 operated by eccentrics
driven by bull gears 146. These mesh with gears
148 carried by a drive shaft (50 also carrying
suitable pulleys 152 receiving belts {94 connected
to the main drive motor K. B

To drive the feed mechanism and also the
printing press, power is taken ofi from shaft 150
by means of gear 156 which drives bevel gears
158 and 160, the latter turning shaft 162 and
bevel gears (64 and 166. Gear 166 turns a shaft
{68 located at the side of the machine, as is best
shown in Fig. 3. It carries a bevel gear {10
meshing with a bevel gear 172 on the end of shaft
{30 previously referred to. At its opposite end,

r ==

shaft 130 carries a spur gear 174 meshing with

the spur gear 36 on the cam roller shaft 20 pre-
viously referred to. This completes the drive
from the motor to the speed-up mechanism of
the feed wheels.

. Reverting to Fig. 2, the discharge side of the

press is provided with a pull unit generally desig-
nated 180. This includes rollers which turn con-
tinuously but which are adjusted to only lightly
touch the web, and to slip readily when the web
is stopped by stoppage of the true feed wheels
12 and 14 which meter out blanks of proper
length. The pull unit is provided because the
feed wheels (2 and 4 push the web, and any

slieht resistance in the press might cause the

web to buckle or kink. This is prevented by the
pull unit which keeps the web smooth and taut
over the base of the die. (The die may be of the
chase type, and is omitted in the drawing.) The

drive for the pull unit 180 will be evident from

inspection of Fig. 2, the shaft 162 driving mitre
cears 182 and 184, shaft 186, bevel gears {68 and

190, and the bottom feed rollers. The top feed
vollers are driven by the bottom rollers through

spur gears, as shown.
" The unit 200 is a so-called “tab-breaker” which

separates the blanks from one another. The
particu’ar machine here shown 1s being used to
make bhlanks for milk containers, and these are
not fully severed in the punch press. Instead,

the cutting knives have notches at intervals

which provide tiny. connecting tabs hetween the
blanks. The complete tab breaker includes

fingers which clamp the web and hold 1t tight,
and- friction wheels having sufficient friction to

break the tabs and so separate the blanks. The
drive of the tab breaker unit is evident from the
drawing, it being driven by the pull unit through
an idler gear 202. .
The mechanism shown at 204 guides margina
waste or trim from the side edges of the web
down into a chute 206. This chute also receives
small pieces of scrap which are pushed out of
the web by fingers such as are indicated at 208

and which are connected to and moved by the
bolster or platen 140 of the press.

The holding

75 fingers previously referred- to which cooperate
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with the friction wheels of the tab. breaker, may
also be connected to the press as shown at 208.

Tt is believed that the ccnstructlcn and opera-

tion of my improved web feed'mechanism, as well

as the advantages thereof, will be apparent from
- the {foregoing detailed - descr1ptlcn _
wheels grip the web tightly at all times and main-

tain positive control of the web. The web is ac-

celerated, moved at high speed,. decelerated, and
then dwells in a manner which utilizes the avail-

able time, most efficiently. A cemb-matmn of

cam drive and gear segment provides the desired
motion, and a pilot arrangement insures .accu-
rate stop position of the web during the dwell
period. The feed rolls feed the web accurately,
and may be thought of as metering rolis.
drive .is applied to the top feed wheels, and ‘the

entire top feed wheel shaft is readily removable

and replaceable to accommodate changes-in size
of blank. 'This shaft also is :arranged with a

quick-release mechanism to stop feed of the web.

A differential mechanism under photoelectric
control may. be employed to automatically in-
sure registration of the different operations on the
same web, A variable speed drive between ma-
chines may also be provided, although not essen-
fial when the photoelectric .control is used.
‘The pilot mechanism (wheel 40 and pin. eM)
may be located -elsewhere than shown, ‘as for
example, ~affer the- differential gearing. :The

‘nearer it is to.the feed rolls, the less concern the1 e

is -about backlash in the :gearing.
A machine using intermittent feed mlght pre-
cede instead of follow a machine using continu-

ous feed. The cam and roller speed~-up mecha-

- nism may emplcy a cam drwmg 2 reller lnstee,d
-cf vice-versa. --

It will ‘be- understced tha,t whlle I ha,ve shcwn

~and described my 1nvent10n in ‘preferred forms,

changes may be made in the structures disclosed,
‘withiout departing from the. spirit-of the inven-

tion, as scught 0 be deﬁned in the following
clmms | -

I claim:

- 1. Apparatus ccmprlsmg a machme fcr oper-
- ating on an intermittently moving continuous
‘web; feed wheels- continuously engaging-said wéb,

a continuous ‘power -source -for driving - said feed
‘wheels, and-means-operatively connecting ‘said

‘power source and said feed wheels to drive said

feed wheels mtermlttently, sald. means includ-
ing two shafts one ‘of which is driven by the
bower source and rotates uniformly and drives
the other ncn-umfcrmly, one of said shafts hav-
ing a single short arm carrying a cam roller en-

gaging a single large cam on the other shaft,

sald cam having a continuous cam groove for
positive control and drive of the roller, and bemg
- approximately heart-shaped so that the driven
- shaft is accelerated, decelerated, and then dwells
during each rotation, the dwell period belng cnly

a fraction of the feed period. |

2. Apparatus . comprising a machine fcr cp-
- erating on an intermittently moving continuous
‘web, feed wheels continuously engaging said web,

a continuous pewer source for driving said feed

 wheels, and means operatively ccnnectmg said
power source and said feed wheels to drive said

feed wheeTS mtermlttently, sald means including

‘other non-uniformly, one of -said shafts having

The feed.

The
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cam havmg a continuous-.cam groove for. posi- |

‘tive control and drive of the roller, and. being

approximately heart-shaped so that the driven
shaft is accelerated, -then driven at uniform
speed, then. decelerated, and then dwells. during
each rotation,. -one of said shafts having g gear
segment and the other having gear teeth mesh-
ing with said gear segment . durmg the period
of uniform - speed..

3. Apparatus - ccmpnsmg a machine for. oper-
etmg on-an Jintermittently moving continuous
weh, feed wheels continuously engaging said web,
a continuous power source for driving said feed
whee«;s and. means-. cperatlvely connecting said

| PoOWer- seux ce. and sald -feed wheels to drive said
teed- Wheels inter mlttently, said means mcludmg

- two-shafis:one of which -is driven by the power

20

‘source  and rotates: umfcrmly and drives the

geher non-uniformly; one of said. shefts having

smgle Short: arm ca,rrymg a. cam- rcllel engag-
cam hamne 'af ccntmucus cam -groove fcr 'posi-
tive - control -and :drive of the roller, ahd being
approximately heart-shaped 50 that the driven

5 shafyisaccelerated, decelerated, and then- dwells

- during each: rotetmm, the-latter -shaft having g

30

pilot: wheel, and a: pllot-mating with a pilot open-
ingin said wheel during the .dwell period.
&, Apparatus comprising a machine for oper-

ating..on an intermittently moving continuous

webh, fTeed wheels: continuously engaging said web,
a continuous. power source-for : driving said feed

'wheels -and :means:operatively - connecting 'said
power.:source and.said:feed ‘wheels to drive said

feed . wheels: mtermxttently, said means including
two:shafts one of which is driven by the power
sourceand: rotates uniformly and. drives the

- other ncn—umfcrmly, one of.said shafts having

‘a single short .arm carrying a.cam roller driving
-@:slngie.large cam-on the:driven: shaft which.in

turn drives ‘the feed: rollers, said :cam having a

continuous ‘cam groove for positive control and

drive . of the roller, :and ‘being - approximately
heart-shaped..so that the cam. shaft. is accel-
» erated, then driven at uniform speed, then de-
- celerated;iand:then dwells during -each rotation,
one of ‘said ishafts ‘having a gear segment and
‘the:other having -gear teeth meshing -with said
gear segment during: the period of. uniform: speed,
‘said ‘cam shaft having g pilot wheel, and a pilot
mating with a,. pllct Opemng in-said Wheel during

| _-the dwell period.

9. Apparatus: cemprlsmg a me..chme for -oper-

g-etmg on an intermittently moving web, top-and
bottom feed ~wheels ccntmucusly engaging said

- web;.a top:shaft carrying .said top feed wheels,

85

| 70
- two shaf ts one-of -which .is driven by the power

& power source:for driving: Said :feed.wheels, and
means:between said power source and said feed
wheels:to drive said: Teed:wheels - intermittently,
the intermittent drive ‘from: said power -source
anad the aforesaid means: being applied to the top
shaft, said top shaft being removably. mounted in

the machme 'with bearings- adjustable to- recewe

top feed-wheels-of different. diameter. |
6. Apparatus comprising -a machine for cperat—

-:mg on an -intermittently ‘moving - web, top -and
bottom <feed wheels continuously  engaging said

Wweb, & power. Source for driving said feed Wheels,

and means: between said . -power -source and-said
feed wheels to drive said feed- wheels intermit~ -

- tently, the bottom feed wheels: being mounted on
‘source -and rotates uniformly and drives the

a Single short arm carrying s single:large cam

?ircller engagmg a-cam on . the: cther shaft emd;»

. shaft havmg a gear the pitch diameter of which
‘corresponds - to: the diameter of the bottom - feed
-wheels, the . top feed wheels being mounted on a
,sheft havmg a. gea;r the pitch diameter of whlch
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cmresponds to the diameter of the top feed
wheels, the intermittent drive from said power
"gsource and the afore:aid means being applied to
the top shaft, said top shaft being removably
mounted in the machine with bearings adjustable
to receive top feed wheels of different diameter.
7. Apparatus comprising a machine for op-
erating on an intermittently moving web, top and
vottom feed wheels continuously engaging said
web, a top shaft carrying said top feed wheels,
5 power source for driving said feed wheels, and
means between said power source and said feed
wheels to drive said feed wheels intermittently,
the intermittent drive from said power source and
the aforesaid means being applied to the top
shaft, said top shaft being removably mounted in
the machine with bearings adjustable to receive
top feed wheels of different diameter, and a quick
relesse lever for lifting the top shaft and feed

wheels in order to release the pressure on the web g

and thereby interrupt the feed of the web.

8. Apparatus comprising a machine operating
on a continuously moving web, & machine operat-
ing on an intermittently moving web, said web
having a slack loop between said machines, top
and bottom feed wheels at the second named
machine continuously engaging said web, a top
shaft carrying said top feed wheels, a common
power source for driving said machines and said
feed wheels, and means between said power source
and said feed wheels to drive said feed wheels
intermittently, the intermittent drive from said
power source and the aforesaid means being ap-
plied to the top shaft, said top shaft being re-

movably mounted in the machine with bearings 2.

adjustable to receive top feed wheels of different
dmmeter depnending on the length of the blank
being operated on. |

- 9, Apparatus comprising a machme operating
on a continuously moving web, 2 machine op-
erating on an intermittently moving web, said
web having a slack loop between said machines,
top and bottom feed wheels at the second named
machine continuously engaging said web, a com-
mon power source for driving said machines and
said feed wheels, and means between sald power
gource and said feed wheels to drive said feed
wheels intermittently, the bottom feed wheels be-
ing mounted on a shaft having a gear the pitch
diameter of which corresponds to the diameter
of the bottom feed wheels, the top feed wheels
being mounted on a shaft having a gear the pitch
diameter of which corresponds to the diameter
of the top feed wheels, the intermittent drive
from said power source and the aforesaid means
being applied to the top shaft, said top shait be-
jng removably mounted in the machine with bear-
ings adjustable to receive top feed wheels of

different diameter depending on the length of
the blank being operated on.

~ 10. Apparatus comprising a machine feeding
and operaling on a continuously moving web, a
machine operating on an intermittently moving
web, said web having a slack loop between said
machines, top and bottom feed wheels at the
second named machine continuously engaging
said web, a top shaft carrying said top feed
‘wheels, a common power source for driving said
‘machines and said feed wheels, and means be-
tween said power source and said feed wheels to
drive said feed wheels intermi.tently, the inter-
mittent drive from said power source and the
aforesaid means being applied to the top feed
wheel shaft, said top shaft being removably -
‘mounted ‘in- the machine with bearings adjust-

FEY
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able to receive top feed wheels of different diairi-
eter, said means between said power source and
said feed wheels including two shafts one of
which rotates uniformly and drives the other
non-uniformly, one of said shafts having an arm
carrying a cam roller engaging a cam on the
other shaft, said cam being so shaped that the
driven shaft is accelerated, decelerated, and then
dwells during each rota.ion, and means to change
the feed of the web in one of said machines rela-
tive to the feed of the web in the other of said
machines in order to compensate for any error
in the feed which might otherwise cause a grad-
ual cumulative change in the slack loop hetween
the machines. |

11. Apparatus comprising a machine feeding
and operating on a continuously moving web, a

‘machine operating on an intermittently moving

web, said web having a slack loop between said
machines, top and bottom feed wheels at the
second named machine continuously engaging
said web, a common power source for driving said
machines and said feed wheels, and means be-
tween said power source and said feed wheels
to drive said feed wheels intermit.ently, the bot-
tom feed wheels being mounted on a shaft hav-
ing a gear the pitch diameter of which corre-
sponds to the diameter of the bottom feed wheels,
the top feed wheels being mounted on a shafl
having a gear the pitch diameter of which cor-
responds to the diameter of the top feed wheels,
the intermittent drive from sald power Ssoutlce
and the aforesaid means being applied to the
top shaft, said top shaft being removably
mounted in the machine with bearings adjust-

"able to receive top feed wheels of different

G
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diameter, said means between said power source
and said feed wheels including two shafts one
of which rota.es uniformly and drives the other
non-uniformly, one of said shafts having an arm
carrying a cam roller engaging a cam on the
other shaft, said cam being so shaped that the
driven shaft is accelerated, decelerated, and
dwells during each rotation, said shaft having a
pilot wheel, and g pilot movable into and out of
the pilot opening in said pilot wheel during the
dwell period, and means to change the feed of

the web in one of said machines relative to the

feed of the web in the other of said machines
in order to compensate for any error in the feed
which might otherwise cause a gradual cumula-
tive change in ivhe slack loop between the ma-
chines.

12. Apparatus compnsmg a machine feeding
and_ operating on a continuously moving web,
machine operating on an intermittently moving
web, said web having a slack loop between said

machines, top and bottom feed wheels at the

second named machine continuously engaging

said web, a common power source for driving said

machines and said feed wheels, and means be-
tween said power source and said feed wheels to
drive said feed wheels intermittently, additional
means to change the feed of the web in one of
said machines relative to the feed of the web in
the other of said machines in order to compen-

sate for any error in the feed of the feed wheels
‘which might otherwise cause a gradual cumula-

tive change in the slack loop between the ma-

chines, the bottom feed wheels being mounted on

a shaft having a gear the pitch diameter of which
corresponds to the diameter of the boftom feed

‘wheels, the top feed wheels being mounted on a

shaft having a gear the pitch diameter of which
corresponds. to the diameter of the top feed




- with said sleeve gear, a coaxial shaft |
- through sa:td sleeve and geared to said tOp shaft,
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wheels, ‘the intermittent drive fl(}*l'l sald powel
source and the aforesald means. bemﬂ‘ apphﬂd 10

the top shaft, said top shaft being removably

’ mounted in tlﬂe machine with bearings adjustahla
to receive top feed wheels of dlﬁ"erent dl&lﬂﬂte:l
said means between sald power source and said

feed wheels including two shafts orie of ‘which

rotates u‘ﬁformly arld dmvea r.he m;her non-urﬂ -

......

......

10

shaft ‘said cam bemg SO shaped tha,t the drwen

sha.ft is accelerated, then “driven ‘at tniform
'Speed then decele l&tﬁd and then’ dwells dumng

~ each rotation, one ‘of sald shafts havmg a geal

segment and the other having gear feeth ‘fov
meshmg with said gear segment during thﬂ

period of uniform speed, the intermittsntly ro-

tating shaft having a pllot wheel, and a pllot
mafting with a pilot opening in sald pﬂot wheel
during the dwell period. = |
13. Apparatus for operating on a web said ap-
paratus including top and bottom Iﬂed Wheels a
- top shaft for the top feed wheels, a hoTlow shaft
- or sleeve for the. botto*n feed whe'ﬂ-ls
_sald sleeve, a geaz on- said tap shaft mevhmg

and means to drlve the coaxial shaft in “order

a gear on
25

nass1ng o -."'-Inlttently drive the feed wheels.

14

-shaft passing through ‘and rﬂtata,ble in -said
sleeve, said top shaft and tc:p feed wheeéls- bemg
removable gnd changeable intorder to change the
feed said bottom feed wheels and sleeve remain-—

.1ng in position on the coamal shaft.

17, Apparatus fcmn];:a:t'lsm'mr a' machme operating
011 a. continuously moving web, a machine oper-

ating on an intermittently moving web, said web
“having a slack loop between said: machmes top

and bottom feed wheels st the second na,med

‘machine continuously engaging said web, a.com-
‘mon power source for driving said: machines -and
- said feed wheels, a top shaft for the top feed
wheels, a. ‘hollow shaft or sleeve for the bottom

feed wheels, a ‘gear on said sleeve, g gear-on said
top shaft meshing with said sleeve ‘gear, -and

. Imegns connecting: S&ld power source to said feed
| 'wheels said means mcludmg dl Terential ‘gear-

90

ing, registration compensatmg means mcludmg

E:) motm connected to g part of said differential

gearing for occasionally feeding-in-an extra-com-

pensation movement, a coaxial shaft passing

to drive the feed wheels, said top sh@ft and top

. feed wheels being removable and chamg ahle .in
- order-to change.-the feea said bo.tom feed wheels
-and sleeve remammg 11:1 p031t10n on the coqmal

:shaft

-paratus mcludmg tOp and: botto*q feed Wheels

14, Apparatus fnr oper atmn' on a web said- ap-—

through the sleeve and ceared to the top shaft,

and means driven by said- power source to inter-

'mlttently drive the coaxial shaf{ in order-to mhar-

18. Apparatus comprising a machine opel at-

ing on a continuously moving web, a machine -

operatmg Oon an mterm1ttently moving web, said

web ‘having a slack loop between said machines,
~top and bottom feed wheels at the: second named.

_machme continucusly engaging said web, a com- -
mon power source -for: drlvmg said- machines and

- said feed wheels, a top shaft for the top feed

top shaft for the t@p feed WhEPIS 2 hollow shaft. |

or sleeve for the bot.om feed Whee’!s 8 gear on

said sleeve, a gear on said top shaft meshing with

said sleeve gear, a coaxial shaft passmg tbrough
40

said sleeve and geared to said top shaft, and
‘means to 1ntefm1ttently drive the-coaxial shaft
in order to intermittently drlve the feed Wheels

said top shaft and top feed wheels being remov-

-able and changeable in crder to change the feed

said bottom feed wheels and s]eeve 1emmmng in.

_.position on the coaxial shaft.

15. Apparatus for operatmg on a Web ald ap-

~ paratus including top and bottom feed -wheels,

- @ top shafi for the top feed wheels, -a hollow
shaft or sleeve for the bottom feed wheels, a.gear

on sald sleeve a gear .on sald top shaft meshmtr
with said . f:leeve gear, g coaxial shaft passing
'through smd sleeve and geared to said tr.}p shaft,
said gearing including differential gearing, reg-
istration compensatmg means mcludmg an mter-—
_mlutently Operable motm conner*ted o a part of
Said differential’ gearing for occasionally feeding

‘wheels, a hollow shaft or sleeve for the -bottom

feed wheels a gear on said sleeve; a gear on -said

top shaft meshmg with said sleeve geayr, a coaxial

" ‘shaft passing. through said sleeve and geared to

- said top shaft, said gearing mcludmg dTﬁ"erentml
‘gearing with sun gears and planet gears-and a

ring gea,r carrying said planet gears ‘registration
compensating means including gn- 1nterm1ttent1y |

~operable motor connected to said ring gear, and

means driven by said power source to-intermit-

| tnntly drive the coaxial shaft in order ‘o inter-
‘mittently drive the feed wheels said top' shaft

~and top feed wheels being removable and change-

55

in an extra compensatmn mmrement and means

to drive the coaxia]l shaft in order to .drive the
feed Wh&ﬂlu, said tnp shaft and top feed whee?s”'
‘being removable and chanﬂ'eable in orde1 to-

60

change the feed, smd bottom feed Wheels and.

sleeve remalmng in pomtmn on the: coamal shaf :

16. Apparatus for operating on a - weh, sa,ld |

“apparatus including top ahd bottom feed’ wheels
~.a top shaft for the top feed wheels, a hollow

| ..?shaft or sleeve for the bottom feed wheels a9

gear on sald sleeve a gear on- sa,ld wp shaft |

'_meshlng with said sleeve gear a power smm ce,

and means connecting the source to the top shaft,

‘said means including differential gearmg “with
~Sun gears and planet gears and a ring géar carry-
" 'ing said planet gears, reglstratmn comﬂensatmg
'means including an. intermittently operable Mo~

"’tor connected to sald ring gear, and a’coaxial’

‘the driven shaft

“able in order to change the feed said bcttom feed |
“wheels and: sleeve ‘remammg in posﬂ;mn on the
coaxml shaft. B

18, Apparatus comprising a - machme l’J'OEIELt-

ing on a contlnuously moving - Web ‘2 ‘machine

operating on an 1nterm1ttent1y movmg web, said
“web havmg a slack loop between said. machines,

top and bottom feed wheels at nhe second- named
machine eontinuously engaging said web, a com-

‘mon power source for driving said machines and -

‘said feed wheels, means between said poOwer source
and said feed wheels to drive said feed Wheels

_mtermlttently, sald means between ‘said power
‘source and sald feed wheels mcludmg two .sha,fts

one of which rotates umformly and drives” the

"other non-umformly, one of said shafts havmg

an arm carrying g cam roller engagmg a cam on
the other shaft, sald cam being so ‘shaped that

is accelerated decelerated,
and dwells during each rotation, ‘whereby its

“rotation is intermittent, a top shaft for the top
feed wheels, a hollow shaft or sleeve for the bot-
70

“on 'said top shaft meshing with said sleeve gear,
the aforesaid intermittently rotated shaft pass-
ing through said sleeve and geared to ‘said top
- 'shaft, said gearing including registration com-

tom feed wheels, a gear on said sleeve, a gear

75 pensatmg means including differential” gea mg -
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and an intermittently operable motor connected
to a part of said differential gearing for occa-
sionally feeding in an extra compensatlon move-
ment. |

20. Apparatus comprising a machine operat-
ing on a continuously moving web, a machine
operating on an intermittently moving web, said
web having a slack loop between said machines,
top and bottom feed wheels at the second named
machine continuously engaging said web, a com-
mon power source for driving said machines and
said feed wheels, means between said pPOWEr
source and said feed wheels to drive said feed
wheels intermittently, said means between said
power source and said feed wheels including two
shafts one of which rotates uniformly and drives
the other non-uniformly, one of said shaits hav-
ing an arm carrying a cam roller engaging a
cam on the other shaft, said cam being so shaped
that the driven shaft is accelerated, then driven
at uniform speed, then decelerated, and then
dwells during each rotation, whereby its rotation
is intermittent one of said shafis having a gear
segment and the other having gear teeth mesh-
‘ing with said gear segment during the period of
uniform speed, a top shaft for the top feed wheels,
a hollow shaft or sleeve for the hottom ieed
wheels, a gear on said sleeve, a gear on said
top shaft meshing with said sleeve gear, the
aforesaid intermittently rotated shaft passing
through said sleeve and geared to said top shaft,
said gearing including registration compensat-
ing means including differential gearing and an
intermittently operable motor connecied to a
part of said differential gearing for occasionally
feeding in an extra compensation movement.

91. Apparatus comprising a machine operat-
ing on a continuously moving web, a machine
operating on an intermittently moving web, said
web having a slack loop between said machines,
top and bottom feed wheels at the second named
machine continuously engaging said web, a com-
‘mon power source for driving said machines and
said feed wheels, means between said power
source and said feed wheels to drive said feed

10
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16
machine operating on the same web intermit-
tently moved, said web having a slack loop be-
tween said machines, feed wheels continuously
engaging said web at the second named machine,
2 common power source for driving said machines
and said feed wheels, means operatively con-
necting said power source and said feed wheels
to drive said feed wheels intermittently, said
means including two shafts one of which rotates
uniformly and drives the other non-uniformly,
one of said shafts having an arm carrying a
cam roller engaging a cam on the other shait,
said cam being so shaped that the driven shaft is
accelerated, decelerated, and then dwells dur-
ing each rotation, the dwell period being only a
fraction of the feed period, and means to change
the feed of the web in one of said machines rel-
ative to the feed of the web in the other of said
machines in order to comypensate for any error
in the feed which might otherwise cause a grad-
ual cumulative change in the slack loop between

the machines.

23. Apparatus comprising a machine feeding
and operating on a continuously moving web, a
machine operating on the same web intermit-
tently moved, said web having a slack loop he-
tween said machines, feed wheels continuously
engaging said web at the second named ma-
chine, a common power source for driving said
machines and said feed wheels, means operatively
connecting said power source and said feed wheels
to drive said feed wheels intermittently, said
means including two shafts one of which rotates
uniformly and drives the other non-uniformly,
one of said shafts having an arm carrying a cam
roller engaging g cam on the other shaft, said
cam being so shaped that the driven shaft is uni-

- formly accelerated, uniformly decelerated and

40

‘wheels intermittently, said means between said

power source and said feed wheels including two
shafts one of which rotates uniformly and drives
the other non-uniformly, one of said shaits hav-
ing an arm carrying a cam roller driving g cam
on the driven shaft, said cam being so shaped
that the cam shaft is accelerated, then driven
at uniform speed, then decelerated, and then
dwells during each rotation, one of said shafts
having a gear segment and the other having
gear teeth meshing with said gear segment dur-
ing the pericd of uniform speed, said cam shaft
having a pilot wheel, a pilot mating with a pilot
‘opening in said pilot wheel during the dwell pe-
riod, a top shaft for the top feed wheels, a hol-
‘low shaft or sleeve for the bottom feed wheels, a
‘gear on said sleeve, a gear on said top shait
meshing with said sleeve geay, the aforesaid cam
shaft passing through said sleeve and geared to
said top shaft, said gearing inciuding registra-

tion compensating means including differential

cearing and an intermittently operable motor
connected to a part of said differential gearing
for occasionally feeding in an extra compensation
movement, said top shaft and top feed wheels

o0

&n
ot

60

65

70 .

being removable and changeable in order to

change the feed, said bottom feed wheels and
sleeve remaining in position on the cam shaft,
29. Apparatus comprising a machine feeding

and operating on a continuously moving web, & 75

then dwells during each rotation, the dwell pe-~
riod being only a fraction of the feed period, and
means to change the feed of the web in one of
said machines relative to the feed of the web in
the other of said machines in order to com-
pensate for any error in the feed which might
otherwise cause a gradual cumulative change
in the slack loop between the machines. N
24. Apparatus comprising a machine feeding
and operating on a continuously moving wep, a

‘machine operating on the same web intermit-

tently moved, said web having a slack loop be-
tween said machines, feed wheels continuously
encgaging said web at the second named machine,

a common power source for driving said machines

and said feed wheels, means operatively con-
necting said power source and said feed wheels
to drive said feed wheels intermittently, said
means including two shafts one of which rotates
uniformly and drives the other non-uniformly,
one of said shafts having an arm carrying a cam
roller engaging a cam on the other shaft, said
cam being so shaped that the driven shaft is

‘accelerated, then driven at uniform speed, then
decelerated, and then dwells during each rotation,

one of said shafts having a gear segment and the
other having gear teeth meshing with said gear
segment during the period of uniform speed, and
means to change the feed of the web in one of

“said machines relative to the feed of the web in

the other of said machines in order to compensate
for any error in the feed which might other-
wise cause a gradual cumulative change in the

-slack loop between the machines.

95. Apparatus comprising a machine feeding

and operating on a continuously moving web, &
machine operating on the same web intermit-
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tently moved, said web having g slack loop be-f |

tween said machines, feed wheels continucusly

. engaging sald web at the second named machine,

a-common power source for drwmg said machines

and said feed wheels, means operatively connect-

 ing said power source and said feed wheels t0 .

drive said feed wheels 1oterm1ttemly, said meens_
including two shafts one of which rotates uni-

. 2,'549,1365
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Whloh corresponds to the diametéer of the t uop fead:
Wheels the intermittent drive from: the power

_source being applied to the top shaft, said top

sheft bemg removably mounted in the: machineg
with bearmgs ‘adjustable . to receive top feed

wheels of different diameter, depending on the

. length of the blank being operated ox.

formly and drives the other non- umformm oneg. '

of said shafts having an arm carrying a cam

cam being so. eheped that the driven shaft is
end then dwells' B
during each rotation, the latter shaft having o

15

'accelerated then decelerated,

pilot wheel, and a pilot mating with a pilot
opening in said wheel during the dwell period,

| - and means to change the feed of the web in one

‘web in the ofher of said machines in order to

compensate for any error-in the feed which might
otherwise cause a gradual cumulaiive change in
the slack loop between the machines.

| 26. Apparatus comprising a machine ...eeding
~ and operating on a continuously moving web, a
machine operating on the same web intermit-
tently moved, said web having a slack loop be-
tween said machines, feed wheels continuously
engaging said web at. the second named machine,
a common power source for driving said machines

and said feed wheels, means cperatively connect- «

ing said power source and said feed wheels to
drive said feed wheels intermittently, zaid Means
including two shafts one of which rotates uni-

- formly and drives the other non- umfo“m]y, one

of said shafts having an arm carrying a cam
roller engaging a cam cn the other shaft, said
cam being so she.ped that the driven shaft is

10
- roller engaging a cam on the other shaft smd-'

29, Apparetue comprising a inachine for oper-q
ating on an intermittently moving w eb top and

‘bottom: feed wheels continuously engaging said

web, a top feed wheel shaft, g, power Source for

- driving said feed wheels, and means between said

‘power source and said feed wheels to drive said

feed wheels mtﬂrmﬁ tently, the mtermlttent drwe' '

from the power souloe being. applied to the top

feed wheel shaft, said top shaft being removably

~ mounted in the machine with bearings adjustable
ol sald machines relative to the feed of the

20

to receive top feed wheels of dif ‘erent diameter,

said means between sald power source and said .
feed wheels including two shafts one of which

- rotates uniformly snd drives the other. non-uni-

29

o0

formly, one of said shafts having an arm ecar-
rying a cam roller engaging a cam on the other

-shaft, said cam being so shaped that the driven

shaft is accelerated, decelerated, and then dwells
during each rotation.

30. Appe,ratus comprising a machine for oper-
ating on an intermittently moving web, top and
bottom feed wheels continuously engaging said
web, a power source for driving said feed wheeis,

- and means befween said power source and said

feed wheels to drive said feed wheels intermit-
tently, the bottom feed wheels being mounted

-on a shaft having a gear the pitch diameter of

accelerated, then dr:wen at uniform speed, then

decelerated, and then dwells during each rota-
~ tion, one of said shafts having a gear. segment;
and the other having geqr teeth meshing with
sald gear segment during the period of uniform

speed, the driven shaft having a rilot Whee1 ang

which corresponds to the diameter of the hoittom

teed wheels, the top feed wheels being mounted
on a shaft having a gear the pitch diameter of
which cor responds to the diameter of the top feed
~wheels, the intermittent drive from the power

40 Source being applied to the top shaft, said top

shaft being removably mounted in the machine

with bearings adjustable to receive top feed

 wheels of different diameter, said means between

a pilot mating with a pilot opening in said wheel i '

during the dwell period, and means to change the
feed of the web in one of said machines relative

t0 the feed of the web in the other of said ma-
chines in order to compensate for any error in

the feed which might otherwise causs a gradual

- cumulative change in the sleck loop between the
machines.

21. Apparatus oomprlemg a maehl ne for oper-

said power source and said feed wheels includ-
ing two shafts one of which rotates uniformily
and drives the other non-uniformiy, one of said

- shafts having gn arm carrying s cam rolier en-

ating on an intermittently moving web, top and -
bottom feed wheels continuously engaging said |

web, a top feed Wheel shaft, a power source for

- driving said feed wheels, and means between

| - sald power solurce and said feed wheels to drive
- sald feed wheels intermitt

ently, the intermittent
drive from the power source be 2ing applied to e’ﬂ"'
top feed wheel shaft, said top shaft heing

-1
el

'gaging a cam on the other shaft, said cam being

so shaped that the driven shaft is accelerated,

e decelerated, and then dwells during each rota-

tion, said driven shaft having g pllDt wheel, and
a pilot mating with a pﬂot opening in said oﬂot
wheel during the dwell neriod. |

31. Apparatus comprising g machine f01 oper-

ating on an intermittently moving web, top and

bottom feed wheels continuously engaging said

. web, a power source for driving said feed wheels,

and means bhetween said power source and caid

feed wheels to drive said feed wheels intermit- -

~ 60
| movably mounted in the machine ﬁﬂt"l ’reet'mffe o
admstable to receive top. feed wheels of d...mﬁ.t.fi_lﬁ-

diameter, d.ependmg on the leng h of the blcmk .

‘heing operated on.

- 28, Apparatus oompllslng a *‘oemmn for oper-
‘ating on an inter Irllttently moving web, top and

bottom feed wheels continuously enﬂ'eﬂ*mg said

web, a power source for driving said feed wheels,

and means between said power source and se1d
feed wheels to drive said feed wheels intermit-

‘tently, the hottom feed wheels being mounted
on a shaft having s gear the piteh diameter of

feed wheels, the top feed wheels being mounted
~on a shaft having a gear the pitch diameter of

tently, the bottom feed wheels being mounted
~on a shaft having 5 gear the pitch diameter of

which corresponds to the diameter of the bottom
feed wheels, the top feed wheels beine mounted

. on a shaft having a gear the pitch diameter of

$75'

5 which corresponds to the diameter of the top
feed WheeTs ‘the Intermittent drive from the POW-

. er source bkeing applied £0 the top ‘shaft, said

- top sheft being. removably mounted in the ma-

ohme with bealmge adjustable to receive top
feed wheels of different diametfer, said meens-

- between said power source and said feed wheels

- which corresponds to the diameter of the bottom

75

including two shafts one of which rotates uni-

formly and drives the other non- uniformily, ong

of said shafts hevmg an arm earrying a cam roll- :
€r engaging a cain on the other shaft, said cam
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~ being so shaped that the driven shaft is accel-

erated, then driven at uniform speed, then de-
celerated, and then dwells during each rotation,
one of said shafts having a gear segment and the
other having gear teeth for meshing with said
oear segment during the period of uniform speed,

the intermittently rotating shaft having a pilot

wheel, and g pilot mating with a pilot opening
in said pilot wheel during the dwell period.
" FREDERICK AUER.
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