2,267,710

3 Sheets-Sheet 1

W. H. AYRES

 Dec. 30, 1941.

SHEET FEEDING DEVICE

Filed May 4, 1940

k]

© =
. ~r- (o) [11]
Y ] ex g
z | %w :
- | | i I
2 L \M\ 02 71 3
#.l L 8 e/ B .“w\\ / .w\ / —-4 \w\ 4
Q\/ l|||J|.__ AW\IT [5) = — = 1 (O] _
..rLﬁ.«...m. “ . Shes .o 9. o A
A N I T 4
o 2 AR AR S él Llh s &
“ :
|
|
|
él _ _ 9 o
6l €5 37 42 ¥/
12\ | _\N \ N !
%\ o. oQ\ ) O m m*oloq
“ e
67 16 mjr. \ by
Q ﬂ ‘




W. H. AYRES 2,267,710

SHEET FEEDING DEVICE .

Dec. 30, 1941.

3 Sheets—Sheet 2

Filed May 4, 1940

[ 7 o 1 o o 0 o i B e s 2 O 9 27 A D i T T S A S A LV )

ﬁ\!: =

/7 ~—// \\\
9/ v /é%\.v\
oy
. NN =
02 817417 . Uikl
6 ( = - _
2t~ _ W .
V4 SN w\ / N\ w\\HW N
_._.-_“- N -
oA gD |

Ll
/[

75 |
vEQ I ¥

, NS
N 2
AR

/ 112

Gz 7%

1
)
1
]

Qg

—]

2

@ JéZ gl 6l vf/\

é

LT

. INVENTOR

Wattin, 2/

Ahn il %
ATTORNEY

BY Qom.. L0




~ Dec. 30, :1941. W. H. AYRES 2,267,710

SHEET FEEDING DEVICE

Filed May 4, 1940

3 Sheets-Sheet 3

.____h.___ 5

ar

/ T
{///é////’/\ll\,\\\\\\\\\

1,

= ,“
,11/2 Aol
AA O

= i ad N \
—3 — ) \
ag-iﬂ.‘.i/ 8 ‘Nllﬂfﬂl ‘ . .

Iul"tllm

a”

m ~a/ 11 il
II HIII-I“\III

o u
i

» N . INVENTOR
95— o4 Wbl
. BY Dm0,
86 ‘ ¢¢K1“&4FV

ATTORNEY.




Patented Dec. 30, 1941

UNITED STATES PATENT OFFICE

2,267,710

‘ 2,267,710 » o
SHEET FEEDING DEVICE R
.William H. Ayres, Baltimore, Md., assignor to

American Can Com;

pany, New York, N. Y., a

corporation of New Jersey
Application May 4, 1940, Serial No. 333,394
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The present invention relates.to a sheet feed-
ing.device for container or can making machines
or the like and has particular reference to set-
ting in motion a sheet to be fed prior to its
engagement: by the. regular feeding devices :on
the machine to prevent denting of the. feeding
edge of the sheet., .~ - . N
... In the feeding of metallic sheets such as tin
plate and the like through  container. or ecan
making machines, the sheets are sometimes pro-
pelled by engagement along one edge as.by fin-
gers or dogs disposed in, reciprocating feed bars.

5

bodying. the instant invention, with parts broken
away;

Fig. 2 is an'enlarged longitudinal section taken
substantially along the.line 2—2 in Fig, ‘1,"with
parts broken away: "

Figs,.3 and 4 are enlarged transverse sections
taken substantially along the respective broken .

. lines 3—3, 4--4 in Pig. 1, with parts broken
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When these dogs strike against the stationary .-

sheet to set it in motion for advancement; the
inertia .of the sheet must first be overcome and
at high speeds this action often considerably
dents the feeding edge of the sheet and thereby
causes trouble when the sheet is undergoing sub-
sequent operations.

The instant invention contemplates overcum-
ing: this denting of the sheets by providing
vacuum cups to grip the sheet and initially set
it in motion in time with the travel of the feed
dogs so that when the dogs engage against the
* sheet edge the sheet will be in motion and there~

~fore they will strike it gently and not dent the
edge. - : c o
An object therefore of the invention is the pro-
vision in a can making machine of sheet feeding
devices which initially set the sheet to be fed
Into motion prior to the engagement of the sheet
edge by the feeding means so that the sheet will
be moving when its feeding edge is engaged by
the feeding means and thereby denting or other-
wise damaging of the sheet edge will be pre-
vented. : ‘ :
Another object is the provision of a sheet feed-
ing device of this character wherein vacuum cups
are utilized to grip a sheet to be fed and to start
it into motion prior to the engagement of the
sheet edge for advancement of the sheet.
Another object is the provision of such & sheet
feeding device wherein the vacuum cups for ini-
tially setting the sheet in motion are carried on
the same feed bar with the feed dogs which en-
gage the sheet while it is moving and thus pre-
vent denting of the sheet edge during the feeding
operation. .

Numerous other objects and advantages of the
invention will be apparent as it is better under-
stood from the following description, which, ta~
ken in connection with the accompanying draw-
ings, discloses a preferred embodiment thereof. -

" Referring to the drawings: :
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away;

Fig.'5 is an enlarged sectional detail taken sub-
stantially along the transverse line 5--5§ in Fig. 1,
with parts broken away;: - o ‘

~Figs, 6 and 7 are enlarged: fragmentary views
of parts in Fig. 2 in different positions;

Fig. 8 is an enlarged elevation of a portion of
the machine shown'in Fig. 1, the view showing
parts broken away and parts shown in section;

Fig. 9 is a horizontal sectional view taken sub-
stantially along the broken line 8—9 in Fig. 8;
and : ST -

Fig. 10 is a vertical section taken
along the line 1010 in Fig, 9.

As a preferred embodiment of the instant in-
vention ‘ the ‘drawings- illustrate principal parts
of the sheet feeding devices 6f a scroll shear ma-
chine of the character disclosed in United States
Patent 1,920,999, issued August 8, 1933, to John
H..Murch, on Shearing machine, In‘such a ma-
chine metallic ‘sheets A to be operated upon are
fed along a horizontal table I{ (Fig, 1) in an
intermittent -or step-by-step manner toward a
die mechanism (2 which ' cuts the sheets into

substantially

. strips having undulating edges,

40

45

50

- Feeding of the sheets along the table {1 (Figs

5 1, 2,-8, 4 and 5) 1s preferably effected by a paii

of spaced and parallel feed bars 14 which extend
longitudinally -of the table. ~These feed bars
slide in grooves 15 formed in the table and are -
retained against displacement by gibs 16 and 11
which are secured to the table. The feed bars
are reciprocated in unison through a forward or
feeding stroke and then through a return stroke
in any suitable manner operating in time with
the other moving parts of the machine, such'as
that shown in the above mentioned patent. :
Feed dogs 18 spaced at intervals along the
feed bars engage the rear edge of a sheet A to
advance it along the table as the feed bars move
through a forward stroke. These feed dogs are
carried. on blocks {8 secured 1o the. feed bars
and.operate in longitudinal reéésses 20 formed
in the table adjacent the groove 15, i
In order to prevent denting of the back edge
of the sheets as they are fed along the table, a

Figura 1 is a top plan view of a machine em~ 5§5 vacuum cup 21 (Figs. 1, 2 and 3) is provided on
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each of the feed bars in a location which will
engage the bottom surface of the sheet on every
stroke of the feed bars except the last. The
drawing shows these cups located adjacent the
third feed dog 18 from the left in Fig. 1.

Each vacuum cup 2! is secured to the outer
end of an arm 22 located in the table recess 20
anda mounted on a pivot pin 23 secured in a block
24 (see also Fig. 4) carried on the feed bars I4.
The cup on each arm is in communication with
a vacuum channel 26 formed in the arm longi-
tudinally thereof.

Adjacent the pivot pin 23 one end of a flex-
ible hose 28 is connected to the arm and is in
communication with the channel 26. The other
end of the hose is connected into a fixed hlock
29 which is secured to the feed bars 14. This
end of the hose leads into a bore 31 formed in the
block.

A short length of pipe 32 .is secured in each
block 29 in communication with its bore 31 and
these pipes extend down through slots 33 formed
in the table 1. The lower ends of the pipes are

connected by a cross pipe 34 which is connected -

to a flexible hose 35 leading to any suitable source
of vacuum.

Hence as the feed bars {4 reciprocate in their
grooves 1§ the vacuum cups 21, the arms 22, the
blocks 24, 29 and the pipes 32, 34 all move with
the feed bars.

At the beginning of each forward stroke of the
feed bars- 14 the vacuum cups 2! are raised into
engagement with the bottom of the sheet A. For
this purpose there is provided a stationary cam
41 which is secured to the floor of the recess 20.
The ends of the cam are beveled at 42, 43. The
cam is located in the path of travel of a mov-
able finger 45 which is mounted on a pivot pin 46
secured in the side of the arms 22 (see also Figs.
6and 7).

The fingers 45 are normally pressed against stop
pins 47 secured in the arms 22 by spring barrels
48 located in bosses 49 formed on a side of the
arms. A compression spring 51 inside each barrel
keeps the barrel in engagement with its finger
45. Flat springs 53 having one end secured to
the blocks 24 on the feed bars and the other end
engaging against the top of the cup arms 22
hold the arms down in the table recesses 20 and
thereby normally keeps the vacuum cups de-
pressed out of engagement with the sheet A.

Figs. 1 and 2 show the cup arms 22 substan-
tially at the end of a. forward or sheet feeding
stroke and about to begin a return stroke. When
the bars return for a subsequent feeding stroke
the movable finger 45 on each arm engages the
beveled edge 43 of its associated cam 41 ‘and is
thereby rocked out of the way against the resist-
ance of the spring barrel 48 as shown in Fig. 7.
This permits the fingers tc ride over their cams
without raising the vacuum cups.

After passing over thé cams #1 the movable
fingers are forced back against their stop pins 41
by the spring barrels 48 and are ready for a
forward stroke of the feed bars. The return of
the feed bars permits a set of the feed dogs 18
to snap up under spring tension in back of the

back edge of the sheet closely adjacent thereto

but not touching the edge of the sheet.

When the feed bars 14 move forward to ad-
vance the sheet one step the movable fingers 45
on the cup arms 22 immediately engage the bev-
eled edges 42 of the cams 41 as shown in Fig. 6
and since the fingers are backed up by their stop
pins 47 they are restrained from swinging move-
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ment and ride up onto the cams. This action
raises the vacuum cups 21 into gripping engage-
ment with the sheet and thereupon begins to
move the sheet in harmony with the forward
travel of the feed bars before the feed dogs 18
come into engagement with the rear edge of the
sheet.

While the movable fingers 45 ride on the cams
41 the vacuum cups 21 cling to the sheet and
thus bring it into full motion. The vacuum on
the cups is broken near the end of the forward
travel of the fingers 45 on the cams and as they
ride down over the beveled edges 43 of the cams, .
the cups also move down -away from the sheef.
During this releasing action of the cups and
while the sheet is still advancing the feed dogs
18 catch up with sheet edge and engaging the
edge thereupon further propel the sheet through
the remainder of the forward stroke. Since the
sheet is in motion when the dogs engage it the
impact of engagement is gentle and denting of
the sheet edge is prevented.

Provision is made for preventing upward dis-
placement of the sheet when it is thus engaged
by the vacuum cups 21. For this purpose longi-
tudinal hold-down bars 55 (Figs. 2 and 3) are
disposed above the table |1 and these bars extend
above and along the path of travel of the vacuum
cups. In order to prevent engagement of the
vacuum cups with the bars when no sheet is in
the machine, the bars are cut away to provide
clearance recesses 56 in the vicinity of the cams
4i. Auxiliary hold-down bars §7 secured to the
sides of the main hold-down bars 55 spread out
on hoth sides beyond the path of travel of the

. cups as they pass the clearance recesses §6.- These

hold the sheet against displacement as it moves

*“Past these recesses.

40

45

60

65

60

65

70

75

Provision is also made for bringing the vacuum -
cups 21 into communication with the source of
vacuum -and for breaking the vacuum at the
proper time. For this purpose there are pro-
vided two cam actuated valve units 61, 62 (Figs
8 and 9). Valve unit 61 includes a hollow hous-
ing 64 (see also Fig. 10) having formed therein
a valve seat 68 against which a valve disc 66 is
pressed by a compression spring 61. An outlet
pipe 68 leading to the source of vacuum is thread-
ed into one side of the valve housing 64 and an
inlet pipe 68 is threaded into the opposite side of
the housing, the valve disc being located between
the housing ends of the pipes to control the flow
of air therethrough. . The inlet pipe 69 is con-
nected into a pipe 11 which in turn is connected
to the flexible hose 3% leading from the vacuum
cups 21, )

The valve disc 66 is formed on a stem 15 which
is carried in the housing 64. One end of the stem
extends through the wall of and projects beyond
the housing and is engaged by an arm 76 of a
bell crank lever 7T mounted on a pivot pin carried
in Iugs 78 formed on the housing. A second arm
19 of the bell crank lever carries a cam roller 81
which operates on an edge cam 82 mounted on
a continuously rotating shaft 83 Journaled in
bearings 84 formed in a casing 85.

The cam shaft 83 may be rotated in any suit-
able manner in time with the other moving parts
of the machine, preferably by a sprocket 86 (Figs.
8 and 9) which is carried on one end of the shaft.
A chain 817 taking over this sprocket may be oper~
ated from & shaft 88 which may be the main
driving shaft of the machine. A second sprocket
89 (Fig. 9) carried on' the opposite end of the .
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cam shaft 83 operates a chain 8i which may ac-:

tuate other moving parts of the machine.
Hence as the robating cam shaft: 83 revolves
the cam 82 it rocks the bell crank 71 to first
move the valve disc 66 away. from its seat 85 to
open the valve unit 61 for s predetermined length

of time and then to close it for:the remainder-of

the revoluiton of the cam. :While the valve is
open the vacuum cups-. 21, by way: of the hose
35, pipes 11, 68, are in communication with:the
source of vacuum: - This is during the period:-the
cups. are in-a raised position against.the sheet as
. .brought ‘about by the: stationary cams 41,

.+ Just before the cups:2k are drawn away from
the sheet, the rotating cam 82 permits the valve
spring 67 to:close the valve disc 66 against its

seat 65 to-cut off the vacuum communication be--

tween the cups and the source of vacuum. Im-
mediately upon the closing of the valve unit 6
the valve.unit 62 is opened to admit air into the
line and thereby to break the vacuum on the
cups so that they may be drawn away from tha
sheet.

10

20

The valve unit 62 includes a hollow housing

$6 having formed therein a valve seat 96 against
which a valve disc 97 is pressed by a compression
spring 98. An air inlet pipe 99 open to the at-
mosphere is threaded into one side of the valve
housing while an air outlet pipe 101 connecting
with the pipe 71 is threaded into the opposite side
of the housing. The valve disc 97 is located be-
tween the housing ends of these pipes to control
the flow of air therethrough.

.The valve disc 97 is formed on a stem 102
which is carried in the housing 85. One end of
the stem extends through the wall of and be-
yond the housing and is engaged by an arm 103
of a bell crank lever 104 mounted on a pivot pin
carried in Iugs i05 formed on the housing. A
second arm 106 of the bell crank lever carries a
cam roller 107 which operates on an.edge cam
108 mounted on the rotating cam shaft 83 adja-
cent the cam 82, Cam 108 normally keeps the
valve disc 97 closed against its seat 96 to prevent
air from entering the line but at the proper time
in the cycle of events as explained above, the
valve is momentarily opened to break the vac-
uum in the line as hereinbefore explained.

It is thought that the invention and many of
jts attendant advantages will be understood from
the foregoing description, and it will be apparent
that various changes may be made in the form,
construction and arrangement of the parts with-
out departing from the spirit and scope of the
invention or sacrificing all of its material advan-
tages, the form hereinbefore described being
merely & preferred embodiment thereof.

I claim:

1. A feeding device for advancing sheets along
a predetermined path of travel, comprising in
combination, longitudinally reciprocable feeding
means. including a feed dog for advancing a said
sheet by engagement with an edge of the sheet,
~ and instrumentalities carried by said feeding
means and bodily reciprocably therewith along
the path of travel of the sheet for setling said
sheet in motion prior to the engagement of the
sheet edge by the said feed dog so that such
feed dog gently engages the sheet edge while the
sheet is in motion thereby preventing denting
of the sheet side. ‘

2. A feeding device for advancing sheets along
& predetermined path of travel, comprising in
combination feeding means including feed dogs
for advancing a said sheet by engagement with
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3

-an edge of the sheet; and a vacuum cup movable

along the path of travel of the sheet and oper-

.able 2gainst a side of: the sheet, said cup.setting

said sheet in motion in the direction of: travel of
the feed dogs: prior to the engagement of thie sheet
edge by. the dogs so that the:feed:dogs gently
engage-the sheet: edgeé while: the sheet is in-mo-
tion thereby preventing denting of the sheet edge.

3. A feeding device.for .advancing sheets along
a ‘predetermined  path: of ‘travel, comprising in
combination-feedihg ‘meapscincluding-feed dogs
for advancing & said sheet 'by.engagement with
an:edge of the sheet; a vacuum:cup: movable
along the path of travel of the sheet.and operable
against & side of the sheet, said cup setting said
sheet in motion in the:direction -of travel of: the
feed dogs .prior to.the engagement of. the sheet
edge. by -the ‘dogs so-that the feed:dogs gently
engage the: sheet edge while the sheet is:in 'mo-
tion thereby preventing denting of:the sheet edge,
and means: for ‘vacuumizing - said -cup and: for
breaking the vacuum in the cup in time with
the feeding movements of said feeding means.

4. A feeding device for advancing sheets along
a predetermined path of travel, comprising in
combination feeding means including feed dogs
for advancing a said sheet by engagement with
an edge of the sheet, a vacuum.cup movable
along the path of travel of the sheet and oper-
able against a side of the sheet, said.cup setting
said sheet in motion in the direction of fravel of
the feed dogs prior to the engagement of the
sheet edge by the dogs so.that the feed dogs
gently engage the sheet edge while the sheet in
in motion thereby preventing denting of the
sheet edge, and elements for moving said vacuum
cup into and out of engagement with said sheet.

5. A feeding device for advancing sheets along
a predetermined path of travel, comprising in
combination a reciprocating feed bar, a vacuum
cup movable with said feed bar for setting said
sheet in motion and for propelling it through a
portion of a feeding stroke of said feed bar, ele-
ments for releasing said vacuum cup from said
sheet while it is in motion, and feed dogs on said
feed bar for gently engaging said sheet along an
edge thereof while the sheet is in motion to pre-
vent denting of the sheet edge and to propel the
sheet through the remainder of the feeding stroke
of said feed bar.

6. A feeding device for advancing sheets along
a predetermined path of travel, comprising in
combination a reciprocating feed bar, a vacuum
cup pivotally secured to said feed bar and mov-
able therewith for setting said sheet in motion
and for propelling it through a portion of a
feeding stroke of said feed bar, stationary cam
elements located adjacent the path of travel of
said vacuum cup for moving it into and out of
engagement with said sheet, valve means con-
necting said vacuum cup with a source of vacuum
and with a source of air for vulcanizing said cup
and for breaking said vacuum at the proper time
relative to the movement of said cup, and feed
dogs on said feed bar for gently engaging said
sheet along an edge thereof while the sheet is in
motion to prevent denting of the sheet edge and
to propel the sheet through the remainder of the
feeding stroke and through subsequent feeding
strokes of sald feed bar. .

7. A feeding device for advancing sheets along
a predetermined path of travel, comprising in
combination a reciprocating feed bar, an arm
pivotally secured to said feed bar and movable
therewith, a vacuum cup on said arm for engag-




4
ing and setting said sheet in motion and for pro-
.. pelling it through a portion of a feeding stroke
- of said feed bar, stationary cam- elements located
adjacent the path of travel of said vacuum cup,
& movable finger connected on said arm for
rigidly engaging said cam-element in one direc-
tion to move the cup into and out of engagement
with said sheet and for yieldably engaging said
cam element in the opposite direction to keep the
cup out of engagement with the sheet, valve
means connecting said vacuum cup with a source
of vacuum and a source of air for vacuumizing
said cup and for breaking said vacuum at the
proper time relative to the movement of said cup,
and feed dogs on said feed bar for gently engag-
ing said sheet-along an edge thereof while the
sheet is in motion to prevent denting of the sheet
edge and to propel the sheet through the re-
mainder of the feeding stroke of said feed bar.
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8. A feeding device for advancing sheets along
& predetermined path of travel, comprising in
combination & pair of spaced and parallel re-
ciprocating feed bars movable in unison for ad-
vancing a sheet along a path of travel in a pre-
determined position, a vacuum cup for each of
said feed bars and movable therewith for set- )
ting said sheet in motion and for propelling it
through a portion of each feeding stroke of said
feed bars, elements for releasing said vacuum
cups from said sheet while it is in motion, and .
feed dogs on said feed bars for successively and
gently engaging said sheet along an edge thereof
while the sheet is in motion to prevent denting
of the sheet edge and to propel the sheet through
the remainder of each feeding stroke of said
feed bars. : - - .
. WILLIAM H. AYRES.




