1,627,412
May 3, 1927. - H. E. RUCKERT

METHOD AND APPARATUS FOR FORMING ARTICLES FROM SHEET MATERIAL

Filed July 18. 1924 8 Sheets-Sheet 1

Ty — g

’

TS
Q

S

) €
A lE——py % ’ .
s e m;ﬂ;ji% @ﬁ‘@ 10,
/1| o | B~ N N
- ] 7 H
5 ) iy dr iz
Az

G

INnvE N‘l‘ :‘11/4:‘
B, Qo

by MM@‘Q"‘* @"k"a‘b "?‘L

AJri-ys;



o 1,627,412
May 3, 1927, » H. E. RUCKERT

METHOD AND APPARATUS FOR FORMING ARTICLES FROM SHEET MATERIAL -

Filed July ig8. 1924 8 Sheets-Sheet 2
_, .E. V22 -S- gL
I, et =
|§| o
KZ R
] J
— e = .
&7 = 7 = ZI

1T
< JI%

o

AL

Ve

N
3
N

]
e

-

\

GF

'é/Y

IN\/EN"‘D [ =

8. Qu&m



o 1,627,412
May 3, 1927. H E. RUCKERT 4

METHOD AND APPARATUS FOR FORMING ARTICLES FROM SHEET MATERIAL

Filed July 18. 1924 8 Sheets-Sheet 3

2 e - l{
N PERRE <,

)
Phiall s
L] | G 1z
ailln i Tz
mil U
45 | _ i Y —7 oz
Al ' S | 2
e g a V|« |« 7 | &7
3 e T I S
— | il A /ﬂd"{’%’
4 [ <& X
Z & X
& i
- pratly & 00 ~IWH=
,?5\/ s i od Z "
) @ s -8 4 %
o
7|
\\ J
7

I N\/EN‘LCI r=

Rt
Phe

A‘H‘ys_

1




: - 1,627,412
May 3, 1927. H E. RUCKERT . ‘

METHOD AND APPARATUS FOR FORMING ARTICLES FROM SHEET MATERIAL

Filed July 18. 1924 8 Sheets-Sheet 4 .

Tga

I.N\/EN'LD[/:

; de.. @ (Cukant,
‘E/ Jbuﬂwb\Qan\ ~\->+’t73:2‘

A-|+>/s_



1,627,412

May 3, 1927.

H. E. RUCKERT
METHOD AND APPARATUS FOR FORMING ARTICLES FROM SHEET MATERIAL

eet 5

8 Sheets-Sh

Filed July 18. 1924

R

5
IN\/;N"’DV:
(;Q; @\dév.“

28

,;2;.
A-H"ys_

&u'u;\b - 9

M.,
by ,Um&bt@ &,




May 3, 1927.

H. E. RUCKERT
METHOD AND APPARATUS FOR FORMING ARTICLES FROM SHEET MATERIAL

Filed Julv 18. 1924

N

(]

3

pme=.
=

N

l A

AALILLNRLNNY

|~

AY

[

' _1_"|_g|i[l

N
REZR
i tsg &

\
N

1,627,412

>

AN

-\ ELLRININAANRAY;

I

A

IS

11

{

§§§§§S§§V’/

-

““ 3
—eae

BOSASIIIINRAARTY

3
E

N7 3

%474

8 Sheets-Sheet 6

=

E} |
\

4

.,

247

(/;; 0




1,627,412

H. E. RUCKERT
METHOD AND APPARATUS FOR FORMING ARTICLES FROM SHEET MATERIAL

May 3,1927.

8 Sheets-Sheet 7

Filed Julv 18. 1924

A}

‘;_g\/EN"LDV
<R CM Y
Do Pl
A-H')/s_ :

ok

by DD Ol



. 1,627,412
May 3, 1927 H. E. RUCKERT

METHOD AND APPARATUS FOR FORMING ARTIGCLES FROM SHEET MATERIAL

Filed July 18. 1924 8 Sheets-Sheet 8
AET ,{{/ /_/—.4/?
\e AN
i O |
i l
il
i i
i [
LI )
. | !
: ,:1/1-%
\\\ _/3’5-\,',\ L
S, N E i
S //”’} A
R T 1
s N7

IN\/EN'LDV:

& Quba

by ‘ ”bﬁ)”v:#ys.



- 40

" Patented May 3, 192?.

UNITED STATES
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PATENT OFFICE.

HARRY E. RUCKERT, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR, BY MESNE AS/-
SIGNMENTS, TO SANITARY PRODUCTS CORPORATION OF AMERICA, OF PHILADEL-

PHIA, PENNSYLVANIA, A CORPORATION OF VIRGINIA.

i

METHOD AND APPARATUS FOR FORMING ARTICLES "EROM SHEET MATERIAL.

Application filed July 18,

This invention relates especially, although
not exclusively, to the manufacture of plates,
dishes and the like from paper, fibre, and
similar stock, although, as to certain of its

5 features, being equally applicable to opera-
tions upon sheet metal in the manufacture of
these and other articles from the latter ma-
terial.

) The invention has for its general objects

10 to provide means for forming articles from
sheet material rapidly and in large quanti-
ties and- also to provide means for deliver-
ing said articles in nested relation in stacks

of a predetermined number.each, said opera- .

15 tions being carried on automatically, and re-
- ducing to a minimum the necessary manual
labor and personal supervision, and conse-
quently the cost of production.
The more particular cbjects of the inven-
20 - tion will bezt be understocd from the follgw-
ing description of one farm of mechanism
" by which the invention may be carried into
effect, as illustrated in the accompanying
drawings. It will be understood, however,.
that the particular constructions and opera-
tions described and shown have been chosen
for illustrative purposes merely, and that
the invention, as defined by the claims here-
unto appended, may be otherwise practiced
“without departing from its spirit and scope.
In the drawings: '
Fig. 1 is a side elevation, partly broken
away, and . . :
Fig. 2 a front elevation of the machine
proper. ‘ -
Fig. 3 is a horizontal section taken
stantially on the line 3—3, Fig. 1. ‘
Fig. 4 is a side elevation of the rack for

W
)

2
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]
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sub-

- supporting the supply of sheet materiai. the:-

introduction of the latter into the machine

being illustrated diagrammagically. =~
Fig. 5 is a plan view on an enlarged scale

of portions of - the holster, web feeding
mechanism, and discharging mechanism.

5  Tig. 6 is a side elevation of the parts
shown in Fig. 5. : :
- Fig. 71is a rear elevation of one of the feed

slides with its attached web guiding plate.
_ Fig. 8 is a section taken substantially on
the line 8—S8, Fig. 6. :

Fig. 9 is a transverse vertical section,
taken substantially on the line 9—9, Fig. 3,
of the bolster and upper die carrier. -

b

=
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Fig. 10 is a longitudinal vertical section

of one pair of cooperating dies, illustrating
the forming operation. '
_ Fig. 11 is a view similar to Fig. 10, show-
ing the dies separated, and illustrating the
removal of the completed articles by the
travel of the web. ,

Fig. 11* is a view similar to Figs. 10 and
11 illustrating the means for insuring the re-
moval of the completed articles from the
path of movement of the dies at the succeed-
ing operation of the machine. '

Fig. 12 is a side elevation of the nesting
and counting mechanism,

Fig. 13 is a rear elevation, partly in sec-
tion on the line 13—13, Fig, 12, of the mecha-
nism shown in the latter figure.

Fig. 14 is a fragmentary detail view of a

portion of the ratchet controlling the shift-

ing of the nesting containers:

Fig. 15 is a side elevation of the nesting
devu(:les as viewed from the line 15—15, Figs.
2 and 3.

&5
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70 -

%

Fig. 16 is an end view of one of the con-

tainers. :

Fig. 17 is a section taken substantislly on
the line 17—17, Fig. 15.

The invention is herein illustrated as em-

bodied in a die press the frame of which as’

showr comprises a two-part. base 25 (Figs.
1 and 2) upon which rest legs 26 supportin

a bolster 27 (see also Fig. 3) from whic

rise uprights 28 integrally connected at their
tops by a transverse portion 29. A ram 30 is
formed -with slides. 31 -guided in ways 32
carried by the uprights 28, said ram being
lifted by springs 33 connecting said ram
with cross heads 34 supported by the trans-

85

00

verse frame portion 29, and being depressed -

by means’of cams 35 on a main shaft 38
journalled in bearings in the upright mem-
-bers. The main shaft 38 is provided with
a gear 39 which meshes with a pinion 24 on

a power shaft 23 journalled in brackets 22

bolted to the uprights 28, said power shaft
being -provided with a pulley 391 through
which pqwer is supplied to the machine.
The cams 35 cooperate with cam rollers 40

96

100

preferably carried by adjustable posts 41 -

rising from thé ram. Secured to the bed 27
is a bolster 42 (see also .Fig. 9) carrying
lower combined blanking out and forming

dies 43 which cooperate with complementary
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upper dies 44 in a die carrier 45 secured to
the ram 80. The bolster 42 and die carrier
45 are detachably secured, as by bolts, to the
bed 27 and ram 30 respectively, so as to be
readily removable for the purpose of chang-
ing the dies, and are relatively guided by

means of studs 46 depending from the die’
carrier 45 and sliding in openings 47 (Fig.

9) in the bolster 42. The sheet material is
fed intermittently, by mechanism hereinaf-
ter described, between successive depressions
of the ram, over the lower dies 43 and be-
low the upper dies 44, so that, at each stroke
of the ram, a plurality of blanks are
punched from the stock and said blanks
simultaneously formed into articles.
shown in Fig. 3 the dies are preferably ar-
ranged in two transverse rows, the dies in
each row being staggered with respect to
the dies of the other row, so that at each
stroke of the ram the dies of the rear row
operate upon portions of stock left between
the openings punched by the dies of the
front row. It will be obvious, however, that

the dies may be arranged in a single row

or otherwise as may be preferred.

The sheet material is supplied to the ma-
chine in the form of continuous webs, a plu-
rality of which are fed through the machine
in superposed relation, so that at each stroke
of the ram each pair of dies will punch
from the stock a plurality of blanks and
form the same into a group of nested arti-
cles A (see Fig, 10). As shown in Fig. 4,
five webs W3, W2, W3, W¢, and W* are sup-
plied from five reels R, R R?, R*, and R°
supported by an inclined rack 48.

In order to relieve the intermittent web
feeding mechanism, hereinafter described,
of the relatively heavy work of drawing the
webs from the several reels and leave said
feeding mechanism -free for the accurate
control of the webs during their passage be-
tween the dies, said webs are drawn from
their respective reels and introduced into
the machine . in the desired superposed posi-
tion by means of a pair of feed rollers .49
journalled in bearings in brackets 50 sup-
ported by the bed 27, said rollers being
connected with one another by gears 51
(Figs. 2 and 3) and continuously rotated
at a speed equal to the resultant speed of
travel of the web under the action of the

intermittent feeding mechanism.' As shown,

the shaft of the lower feed rollers is pro-
vided with a relatively large pulley 52 con-
nected by a belt 58 with a relatively small
Eulley 54 on a shaft 55 journalled in the

rackets 50 and provided with a relatively
large pulley 56 connected by a belt 57 with
a relatively small pulley 58 on the driven
shaft 59 of a variable speed transmission
device indicated as a whole by the numeral
60. The driving shaft 61 of said transmis-
sion device is provided with a piilley 62 con-

~
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nected by a crossed belt 63 with a relatively
large pulley 64 on a shaft 65 journalled in
brackets 66 bolted to the uprights 28. The
shaft 65 is provided with a relatively small
pulley 67 connected by a belt 68 with a
relatively large pulley 69 on the main shaft
38. As shown in Figs. 1 and 3, the variable
speed transmission device 60 comprises a
pair of double cone pulleys 70 on the shafts
59 and 61 connected by a belt 71 the en-
gagement of which with said pulleys is con-
trolled by a shifter 72 operated by a screw
73 provided with a hand wheel 74. By
operating the hand wheel 74 the relative
speeds of rotation of the shafts 59 and 61
may be determined, and the speed of rota-
tion of the feed rollers 49 very delicately
controlled. This variable speed mechanism
is of well known construction and hence a
further detailed description thereof is not
deemed necessary. Between the feed rollers
49 and the intermittent feeding mechanism,
the compound web W, formed by the several
superposed webs W*, W2, etc., passes be-
tween a pair of idle rollers 75 adapted to
support between them a slack portion B of
the web in the form of a depending loop or
festoon.
will at all times be sufficient to permit the
operation of the intermittent feeding mech-
anism, and this amount may be kept sub-
stantially constant by controlling or vary-
ing, from time to time, the speed of rotation
of the feed rollers 49 by operation of the
hand wheel 74.

The mechanism for intermittently feed-
ing the web (Figs. 1-to 8 and 5 to 8) com-
prises four slides 76, said slides being dis-
posed in pairs located respectively at oppo-
site sides of the web, and the slides of each
pair being disposed respectively at the front
and rear of the dies, as shown in Fig. 3.
The two slides of each pair are mounted
for longitudinal movement on a guide 77,
said guide being carried by plungers 78
(Fig. 9) mounted for vertical movement in
the bolster 42. Each of the plungers 78 is
formed with an axial opening to receive a
spring 79 supported by a thimble 80 car-
ried by the bolster, the upward movement
of said plunger, under the influence of its
spring 79, being limited by engagement of
a shoulder 81 thereon with a plate 82 ce-
cured to the upper face of the bolster. The
spring .79 -and plunger 78 constitute means
for resiliently supporting -the guides 77
whose normal position is fixed by the stop
plates 82, but which are depressed at each
stroke of the ram by abutment studs 83 on
the die carrier 45. " The slides 76 of each
pair are rigidly connected with each other
by a rod 99, while the forward and'rear
slides of the respective pairs are rigidly
connected by transverse plates 100 having
guide slots 101 through which the web

80
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passes, said rods 99 and plates 100 connect-
mg the several slides into a substantially
rigid frame which is reciprocated as a unit
on the guides 77 to effect the feeding of the
web, as hereinafter explained.

Each of the slides 76 is provided with
means for gripping and releasing the adja-
cent edge ot the web W, said means as herve-
in shown comprising a fixed gripper mem-
ber 84 secured to-the slide and a cooperat-
ing pivoted gripper member 85 in the form
of a dog carrvied by a rock shaft 86 jour-
nalled in the corresponding slide 76 and
having fast thereon an arm 87. The arms

of the gripper dogs of each pair are con-

nected by a rod 88, while the arm 87 of the
gripper on the forward slide of each pair
1s extended upwardly above its point of
connection with the rod 88 and has con-
nected therewith the rear end of an operas-
ing rod 89. It will be obvious that longi-
tudinal movement of the rods 89 toward the
rear of the machine, or toward the right in
Figs. 5 and 6, will cause the gripper dogs
85 to grip both edges of the web in front
of and behind the dies and advance said
web, while longitudinal movement of the
rods 89 in the opposite direction will cause
said gripper dogs to release the web and
the slides to be returned to their initial po-
sition, ’

The operating rods 89 are connected at
their forward ends to arms 90 which are
longitudinally adjustable in clamps 91 se-
cured to a rock shaft 92 in bearings 93
which are vertically adjustable in slots in
the brackets 66 by means of adjusting
screws 94. Between the clamps 91 (Fig. z)
the rock shaft 92 has fast thereon a third
clamp 95 in which is adjustably mounted
an arm 96 connected at its upper end by a
rod 97 with a crank pin 98 on the main
shaft 88. It will be seen that by adjusting
the arms 90 and 96 longitudinally in the
clamps 91 and 95, and by also adjusting
the bearings 98 in the brackets 66 if neces-
sary, the stroke of the slides can be varied
in accordance with the requirements.

The cooperating dies 43 and 44 are
formed with complementary blanking out
portions 102 and 103
punching blanks from the web W and with
complementary forming portions 104 and

105 for forming said blanks into articles.

The web W is supported and guided, dur-
ing its passage between the dies, by a strip-
per plate 106 having openings to receive the
blanking out portions 102 of the lower dies
43, said stripper plate being supported by
springs 107 (Fig. 9) received in cavities
108 in the bolster 42 and surrounding rods
109 secured at their upper ends to said
stripper plate, guided in the bolster, and
carrying at their lower ends adjustable

(Figs. 9 to 11) for

stop nuts 110 for fixing the normal posi-
tion of said stripper plate. The upper dies
44 are provided with spring pressed ejector
pins 111, while the bottom of the shaping
portion 104 of each of the lower dies 43 is
formed as a separate plunger 112 guided in
an opening 113 in the bolster 42 and resili-
ently supported by a spring 114 Learing at
its lower end against a disk 115 secured
to the bolster and in which is guided a rod
116 secured at its upper end to the plunger

112 and provided at its lower end with a

stop nut 117 for limiting the upward move-
ment "of said plunger under the influence
of the spring 114. .

The dies are preferably heated in order
to enable them to operate upon and shape
dry, or untempered stock, any suitable heat-
ing means being employed. As herein
shown the forming portions of the dies are

‘provided with peripheral grooves to receive

electric heating: elements or coils 118."
When. the ram 30 descends, carrying with
it the upper dies 44, the blanking out por-
tion 103 of each upper die cooperates with
the blanking out portion. 102 of the corre-

sponding lower die to punch from the stock

a plurality of  blanks, the stock being
clamped, during the blanking out operation,
between the shaping portion 105 of the up-
per die and the plunger 112 of the lower die,
and the ejector pin 111 being forced back-
wardly into the upper die.” As the ram
continues to descend, the plunger 112 is
forced downwardly against the tension of
the spring 114, and the blanks are shaped
into the desired articles A, as shown in Fig.

10. The shaping movement of .the dies’

causes the web W and stripper plate 106 to
be depressed by the blanking out portion 108
of the upper die, the guides 77 and feed

slides being simultaneously depressed by the
‘abutment studs 83 to correspond with the de-

pression of the web. As the ram rises, the
stripper plate 106 and guides-77 are restored
to their normal positions by the springs 107
and 79, while the completed nested articles
A are lifted out of the lower die by the
plunger 112, acting under the influence of

the spring 114, into the plane of the web W’
"determined by the normal position of the

stripper plate, as shown in Fig. 11, so that,
as the web is fed, said articles will be-en-
gaged by the edge of the opening C from
which the blanks were punched and thereby
removed from the dies over the stripper
plate by the travel of the web.

‘"The amount of travel of the web between

successive operations of the dies is relatively

small, in order to reduce the waste to a mini-
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mum, while the upper edges of the articles

A, if the latter be of the flaring form shown,
tend to overhang the edges of the openings
C in the"web, said articles lagging behind
the web somewhat since they, in their fin-

130



ished form, are somewhat smaller than the
openings from which their blanks have been
punched. In order to prevent the over-
hanging edges of each set of articles formed
by the forward row of dies from being
struck by the upper dies of said row upon
the mext succeeding descent of the latter,
special means are provided for removing
said articles from the path of movement of
said dies. As shown in Figs. 9 and 11%, said
means comprises a set of dogs 5, equal in
number to the dies of the forward row, said
dogs being pivoted to studs 6 on the upper
die carrier 45 and being formed with
shoulders 7 which engage said studs and
limit the downward swinging movement of
said dogs which normally assume, under the
influence of gravity, a downwardly and rear-
wardly inclined position. As the upper die
carrier descends, said dogs engage the

. formed articles and, as they are swung up-

40

wardly on their pivots, push said articles
rearwardly out of the way of the descending
dies. Similar dogs may, if desired, be pro-
vided forthe articles formed by the rear
row of dies, but in the construction shown
said last named articles are discharged from
the stripper plate 106 prior to the next
descent of the upper dies, as will now be ex-
plained.

As the articles A formed by the several
sets of dies reach the rear edge of the strip-
per plate and the iweb passes through the
guide slot 101 of the plate 100, said articles
A fall from the openings C in the web W
upon a chute 119 (see particularly Figs. 5
and 6) by which they are discharged upon
an endless conveyor 12 which delivers them
into a second chute 11. The, conveyor 12
and chute 11 are divided transversely of the
machine by a series of partitions 122 (see

-also Fig. 3) into a series of compartments

adapted respectively to receive the articles
formed by the ceveral pairs of dies. The
conveyor 12 comprises a series of endless re-
silient belts, preferably composed of coil
springs, passing about rollers 3 journalled
in brackets 124 (Fig: 5) carried by the bed

- 27, one of said rollers being driven by a belt

125 from a pulley 126 (Fig. 1) on the power

chaft 28. The chute 11 is supported by

brackets 127 secured to the rear edge of the
bed 27 and carrying between them a bridge
128 (Figs. 1, 8 and 12) having a series of
openings 129 with which the several com-
partments of the chute 11 communicate re-
spectively. o
As will be obvious from the foregoing, the
formed articles A are delivered into open-
ings 129 of the bridge 128 in nested groups
each of a number corresponding to the num-
ber of superpoed webs from which they are
formed, the number of groups so delivered
to each of the openings 129 being the same
and equal to the number of strokes of the

1,627,412

ram or cycles of operations of the machine.
The groups of nested articles so delivered
are in turn nested with one another and are
automatically divided or segregated into
nested stacks of a predetermined number each
by mechanism which will now be dezcribed.

Journalled in the bracke!s 127 is a trans-
verse shaft 180 one'end of which is extended
beyond the corresponding bracket 127 and
further supported by a seccnd bracket 131
(Figs. 2 and 13) secured thereto. Mounted
on the shaft 130 between the brackets 127 is
a carrvier 133 (Figs. 2 and 13) for a plural-
ily of sets of containers 134. The number of
containers in each set is equal to the number
of dics, and consequently to the number of
groups of articles formed at each cycle of
cperations of the machine, and the several
groups of containers are disposed radially
about the shaft 130 and are arranged to be
brought successively under the openings 129
in the bridge 128, o as to receive the articles

therefrom, the shaft 130 being automatically

and periodically rotated for this purpose by
mechanism hereinafter described when the

70

80

80

several containers of each set have received .

a predetermined number of articles.

Each container 134 is of a cross section
corresponding substantially to the outline of
the aricles formed by the machine. The
dies, as herein shown, are designed to form
dishes of circular outline, and the containers
184 are each shown as of a corresponding

f

cylindrical form. Kach of said containers

is split longitudinally into two sections, one

. of which, designated by the numeral 136 in

Figs. 15 to 17, is bolted or: otherwise fixed,
together with a U-shaped hinge member 137,
to the end of one of a series of radial arms
185 on the carrier 133, the end of said arm
forming the bottom of the container. The
other section 138 of each container has bolted
or otherwise secured thereto, a U-shaped
hinge member 139, the hinge. members 137

and 139 of the corresponding containers of-

coentiguous sets having overlapping lugs con-
nected by a hinge pin 140, whereby the mov-
able section of each container is hinged to
the fixed section of the contiguous container,
The hinged section 138 of each container is
provided wi‘h projecting lugs 141, whereby
1t is guided into alinement with the corre-
sponding fixed section 136 to close the con-
tainer, which is held in closed position by a
bail 142 hinged at 143 to the fixed section
and surrounding the movable section. By
releasing the bail 142 of any container, said
container may be opened by swinging aside
its liinged section 138, and the stack of nest-
ed articles removed therefrom.

The articles are packed or nested in the
several containérs by means of a set of recip-
rocating plingers 144 (Figs. 1, 8 and 12)
which operate through the openings 129 in
the bridge 128 and are carried by stems 145

10
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guided in a transverse bar 146 (Figs. 1 and
3) supported at its ends by the brackets 127.
The stems 145 are connected to a transverse
rod 17 which is engaged at its ends by the
bifurcated ends of a pair of arms 18 on a rock
shaft 19 journalled at its ends in'the brackets
127. The rock shaft 19 is provided at its
end with a third arm 15 connected by a rod
151 with one arm of'a bell crank 4 pivoted
at 8 o a bracket 9 on the bed 27. The other
arm of the bell crank 4 is provided with an
abutment stud 1 which is engaged by a co-
operating abutment stud 2 on the ram 80 at
each stroke of the latter, thereby depressing
the plungers 144 to pack the articles in the
containers 134. The stroke of the plungers
144 is constant, being sufficient to pack and
compress to the desired extent the articles in
the containers when the latter have received
a predetermined number of said artieles.
The mechanism for rotating the shaft 130
and carrier 133, to bring a second set of con-
tainers 134 into operative position under the
pridge 128 when the containers of a first set
have received the desired number of articles,
is illustrated in Figs. 1,12, 13 and 14. Keyed
to the shaft 130 between the bracket 131 and
the adjacent bracket 127 is the hub of a

locking disk 157 having in its periphery a

series of notches 158 corresponding in num-
ber and angular position to the sets of con-
tainers and each adapted to receive the end
of a locking pawl 10 pivoted on a stud 13
projecting from the bracket 127, said pawl
acting normally to hold the shaft 130 and
carrier 133 against rotation. The pawl 10
is held in locking position by a spring 168
surrounding the stud 13, ohe end of said
spring being secured to a collar 186 on said
stud, and the other being secured to a bell
crank 14 pivoted on said stud and one arm
of which is rigidly connected with said pawl
by a screw bolt 187. Secured, as by screw
bolts 161, to the hub of the locking disk 157
is an operating disk 162 also formed in its

. periphery with a series of no!ches 163 corre-

60

65

sponding in number and arrangement to the
sets of containers. Rotatably mounted on
the hub of the locking disk 157 is a control-

9. ling disk 164 in the form of a ratchet having

on its edge a series of teeth 16 formed by
relatively shallow notches (Fig. 14) and one
or more relatively deep notches 166. The
ratchet 164 is held against retrograde move-
ment by a holding pawl 167 pivoted to the
stud 13 and is periodically advanced, at each
cycle of operations of the machine, by an
operating pawl 20 on a swinging pawl car-

- rier 170 pivolally mounted on the shaft 130,

said pawl being held in engagement with
the ratchet by a spring 171 connecting the
same with said pawl carrier. The ratchet

164 is held against overrunning under the

influence of the pawl 20 by a brake band 172
secured at one end to an angular arm 173

Erojecting from the bracket 127, said brake
and passing about the hub of the ratchet
164 and carrying at its opposite end a suit-
able weight 174. The pawl carrier 170 com-

prises a bell crank fulcrumed ot ‘the shaft

© 130, the pawl 20 being carried by one arm of

10

said bell crank, the other arm of which is

adjustably connected to one end of a rod 175
connected at its opposite end to an arm 176
on a rock shaft 21 journalled in a bracket

" 178'on the bed 27, said rock shaft having a-

second ‘arm 179 connected by a rod 180 with
a crank pin 181 projecting from a crank disk
182 on the main shaft 38,

At each cycle of operations of the ma-
chine, the pawl carrier 170 is oscillated
through an angular distance corresponding
substantially to the angular spacing of ‘the

5

80

sets of containers 134, and by engagement

with the teeth 16 of the controlling ratchet
164 operates to advance the latter through
a corresponding angular distance. The
spacing of the teeth 16 is so proportioned to
the angular movement of the pawl carrier
that the pawl 20 is brought into engagement
with the deep notch 166 only once in a pre-
determined number ‘of operations. When
said pawl is engaged with the shallow

notches forming the teeth 16 it is held out.
of engagement with the operating disk 162,

but when said pawl is engaged with the deep
notch 166 it is permitted also to engage one
of the notches 163 in said disk 162 so as to
turn the latter and with it the shaft 130 and
carrier 183, bringing into operative position
another set of containers 134. The pawl 20
is provided with an arm 183 having a lug

184 which cooperates with a lug 186 on the

free arm of the bell crank 14. When the
pawl 20 is engaged with the shallow notches
of the ratchet 164 the lug 186 is out of the
path of movement of the lug 184 which
moves idly thereover. When, however, said
pawl is engaged with the deep notch 166,
and with a notch 163 in the operating disk
162, the lug 184 is brought into a position to
engage the lug 186, so that upon oscillation
of the pawl carrier 170 the locking pawl 10
is lifted, thereby disengaging the locking
disk 157 and unlocking the carrier. The
notches 163 in the operating disk 162 are of a
sufficient width to permit a small amount of
lost motion between said disk and the pawl
20, as indicated ‘at 188 in Fig. 12, so that

said pawl is given an opportunity to disen-

gage the locking pawl 10 from the locking
disk 157 before moving the operating disk
162.- ’ ' :

The complete operation of the machine
may be briefly reviewed as follows: |

The several webs, W*, W2, etc., of sheet
material from which the articles are to be
<formed are continuously drawn from the
reels R, R?, etc., by the feed rollers 49, and
the composite web W formed by the super-
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posed individual webs passes through the
1dle rollers 75 between which and the feed
rollers 49 a slack portion B of said web de-
pends. The web W is then intermittently
fed between the dies 43 and 44 by the feed
slides 76, the material advanced at each op-

eration of said feed slides being drawn’

through the rollers 75 from the slack B
which is kept substantially constant by the
continuous operation of the rollers 49. Be-
‘tween successive movements of the web by
the feed slide 76, the ram 30 descends with
the upper dies 44, causing blanks to be
punched from the web and formed into
articles A, the number of articles formed
at each operation by each pair of dies cor-
responding to the number of superposed in-
dividual webs making up the web W.
When the upper dies descend, the web W,
stripper plate 106, and guides 77 for the

feed slide 76 are depressed, as indicated in.

Fig. 10, said parts being, however, lifted
substantially-to the top of the lower dies 43

“when the ram ascends, as indicated in Fig.

11, and the formed articles A being lifted
by the plungers 112 to the level of the upper
surface of the stripper plate 106 upon which
the web W is guided. When, therefore, the

web W is again advanced, the articles A,

which still remain in the openings C in the
web from which the blanks were punched,
are carried forward with the web to the rear
edge of the stripper plate where they fall
from the holes C upon the chute 19. The
scrap portion.of the web W passes rearward-
ly through the slot 101 in the rear guide
plate 100 and, in order to prevent the same
from interfering with the nesting and count:
ing mechanism, may, if desired, be passed
over a roller 200 (Fig. 1) journalled in the

. brackets 127 and rotated by a belt 201 from
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a pulley 202 on the main shaft 38. The.
articles A slide down the chute 119 onto the

conveyor 120 in their respective compart-
ments formed by the partitions 122, from
which they are discharged by the several
compartments of the chute 11 through the
corresponding openings 129 in the bridge
128 into. the respective containers 134 of the
set then in operative position beneath said

“bridge, being packed into said containers in

nested relation by the plungers 144. At

each operation of the machine, the ratchet’

164 is advanced by the pawl 20, and after a
predetermined number of operations said
pawl enters the notch 166 which permits the
same to engage one of the notches 163 in the
disk 162. The next operation of said pawl,
therefore, causes the same to release the
locking pawl 10 and turn the shaft 130 and
carrier 133 through”a sufficient arc to re-

move the set of filled carrier 134 from be-

neath” the bridge 128 and bring’ the next

“succeeding set- into position beneath said

bridge. The bails 142 of the filled contain-

1,627,412

ers are then released, the hinged sections

. 188 of said containers swung aside, the

stack of nested articles removed, and the
containers closed.

"It will be seen that. a machine.constructed
in acqo%dance with the invention may be
made of large-capacity, so that its rate of
production will be very high in proportion
to the amount of manual Iabor or personal
supervision required, the machine being en-
tirely automatic in its operation and deliver-
ing the finished articles in nested stacks
of a predetermined number each ready for
shipment, so that the only labor or super-
vision required is the renewal of the stock
when exhausted and the removal of the fully
completed, nested, and counted articles. As
herein shown, the machine is provided with
five sets of cooperating dies, each operating
upon five superposed webs of material, so as
to produce twenty-five articles at each cycle
of operation of the machine, the nesting and
counting mechanism including five sets of
containers, each set having six containers,
(the number of sets corresponding to the

-1
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number of sets of dies), the several sets be- -

ing moved successively into operative posi-
tion after each fifty operations of the ma-

chine, so that at each movement of the con-

tainer carrier twelve K hundred and fifty
articles will be delivered in five nested stacks
of two hundred and fifty each. :

Having thus described my .invention;, I
claim: '

1. In a machine for forming articles from
sheet material, the combination with means
for supplying a plurality of sheets of said
material i superposed relation, of punch-

Jng and forming means movable together for

first punching blanks from all of said sheets
simultaneously and then forming said blanks
irlxto a -corresponding number of nested arti-
cles.

- 2. In a machine for forming articles from
sheet material, in combination, a rack, a plu-
rality of reels of sheet material supportel
by said rack, means for drawing webs of
material from all of said reels and feeding
the same in superposed -position, and punch-
ing and forming means movable together
for first punching blanks from all of said

“webs simultaneously and then forming said

blanks into "a corresponding number of

‘nested articles. . .

. 3. In a maching for forming articles from

ciprocating die ‘press having combined
blanking out and forming dies one movable
relatively to the other and one of the dies
having a part movable with the other die
during the forming operation, of means for

supplying a plurality of sheets of said ma--

terizl and fecding the same in superposed
position between said dies.
- 4. In a machine of the class described, the
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- combination of means for supplying a plu-
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rality of sheets of material in superimposed
relation, cutting and forming means simul-
taneously movable for first cutting blanks
from all of said sheets and then forming the

same into a corresponding number of nested

articles, and yielding means for centrally
supportmg the nested articles during the
forming operation. '

5. In a machine for forming articles from
sheet material, the combination with inter-
mittently operatln(r blanking out devices, of
reciprocating means for feedmo a web of
material intermittently between successive
operations of said devices, and rotary means
for feeding said web continuously to said
intermittent feeding means.

6. In a machine for forming articles from

sheet material, in combination, means for
supplying ‘a plurality of webs of said ma-
terial in superposed relation, intermittently
operating devices for punching blanks from
all of said webs simultaneousty and form-
ing said blanks into a corresponding num-
ber of nested articles, means for feeding said
superposed webs 1nternnttentty between suc-

‘cessive operations of said devices, and means

for feeding said superposed webs continu-
ously to said intermittent feeding means.

7. In a machine for forming articles from
sheet material, the comblnatlon with inter-
mittently operatlnor blanking out devices, of
means for feeding a web of material inter-
mittently between successive operations of
said devices, means for feeding said web con-
tinuously to said intermittent feedmg means,
and means for supporting a slack portion of
said web between said continuous feeding
means and said intermittent feeding means.

8. In a machine for forming articles from
sheet material, the combination with inter-
mittently oper ‘1tm0‘ blanking out devices, of
means for feedmg a web of material inter-
mittently between successive operations of

sald devices, and a pair of continuously ro-

tating rollers- for feeding said iveb to. said
mtenmttent feeding means.

9. In a machine for forming articles from
sheet material, the combumtlon with inter-

mittently operating blanking out devices, of.
means for feeding a web ot' material inter-.

mittently between successive operations of
said devices, a pair of continuously rotat-
ing rollers for feeding said web to ‘said in-
termittent feeding means, and a pair of idle
vollers between said feed rollers and inter-

mittent feeding means, said feed rollers and .

idle rollers supporting between them a slack

‘portion of said web.

10. Tn a machine of the class described,;
the combination of means for supplying a
plurality of superimposed sheets, movable
means. for cutting and forming all of said
sheets mto a plurahty of nested articles,

7

and also for bodily moving sald sheets in
the direction of cutting.

11. In a machine for forming articles from
sheet material, the combination with inter-
mittently operatmv blanking out devices, of
a reciprocating slide having web gripping
meatis thereon for feedmv a web of said
material intermittently between successive
operations of said ([eVlCEb, and .means for
feeding said web continuously to said slide.

12. In a machine for forming articles from
sheet material, the combination with inter-
mittently operatmo blanking-out devices, of
a’ reciprocating slide havmg web-gripping
means thereon for feeding a web of said
material intermittently between suceessive
operations of said devices, and a pair of
continuously - rotating rollers - for feedlng
said web to said feed slide. 3

13. In a machine for forming artlcles from
sheet material, the combination with inter-
mittently operatlno blanking out devices, of
a slide having web. gripping means thereon,
neans for emprocatm(r said slide to feed
a web of material between successive opera-
tions s of said devices, said means having pro-
vision for adjusting the stroke of said slide,
and means for feeding said web continu-

slv to said slide.

In & machine for forming articles from

'sheet material, the combination with inter-

mittently opemtmor blanking-out' devices, of
a slide having web- gripping means thereon,
means for 1ec1procqt1no said slide to feed.
a web of material between successive opera-
tions of said devices, said reciprocating
means having provision for adjusting the
stroke of said slide, a pair of rollers for
feeding said web to said feed slide, and
means for continuousl] rotating said rollers
at an adjustable speedy

15. In a machine for forming’articles from
sheet material, the combination with, co-

‘opetating dies, of slides located respectively

at opposite sides of said dies, web gripping
devices carried by said slides, and means for
reciprocating said slides in unison to feed
a web of said material past said dies.

16. In a machine for forming articles from,

sheet material, the combination with co-

operating d1es, of means for feeding a web
of said material past said dies comprising

slides located at opposite sides of said dies,
a web gripping dog pivoted to each of a1
clides, a 1od connectmg said dogs, and means
connected to one.of said dogs for recipro-

.cmmg said slides.

In a imachine of the. chara('ler de-
sr'ubed web feedine mechanism comvrising
slides located 1espect1vely at oppomte sides

of the web, a plate connecting said slides

and havuw a slot through which the web
pacses, devmes carried by said slides ior
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gripping the edges of the web, and means
for reciprocating said slides in unison.

18. In ‘2 machine of the character de-
scribed, web feeding mechanism comprising
a slide having web gripping means, a rock
shaft, clamps carried by said rock shaft,
an arin adjustably secared to said rock shaft
by one of said clamps and operatively con-
nected with said slide, a second arm adjust-
ably secured te sxid rock shaft by another
of said clamps, and operating means con-
nected with said second arm.

19. In a machine of the character de-
seribed, web feeding mechanism comprising
a slide havipg web gripping means, a rock
shaft, an adjustable bearing for said rock

_ shaft, clamps carried by said rock shaft, an
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arm adjustably secured to said rock shait
by one of said clamps and operatively con-
nected with said slide, a second arm adjust-
ably secured to said rock shaft by another
of said clamps, and operating means con-
nected with said second arm.

20. In a machine for forming articles from
sheet material, in combination, means for
feeding a web of said material, devices for
punching blanks from said web and forming
the same into articles, and means for sup-
porting said web, said parts being con-
structed and arranged to cause said articles
to remain in the openings in said web from
which said blanks have been punched and
to be withdrawn from the machine by the
travel of the web. ' '

21. In a machine for forming articles from
sheet material, the combination with means
for feeding a plurality of webs of said ma-
terial in superposed relation and for sup-
porting the same, of devices for punching
blanks from all of said webs simultaneously
and forming said blanks into a correspond-
ing number of nested articles and including

means for supporting the articles in the

plane of the web. :

99. In a machine for forming articles from
cheet material, the combination with mecha-
nism for feeding a web of said matérial
and for supporting the same, of devices for
punching blanks from said web and form-
ing the same into articles, said web-feeding
mechanism comprising slides located respec-
tively at opposite sides of said web beyond
¢aid punching and forming devices, a plate
connecting said slides and having a slot
through which the web passes, devices car-
ried by said slides for gripping the edges of
the web, and means for reciprocating said
slides in unison.

23. In a machine for forming articles from

_sheet material, in combination, means for

feeding a web of said material, a fixed lower
die, a reciprocating upper die cooperating
with said lower die to punch blanks from
said web and form the same into. articles,
and a movably supported stripper plate as-
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sociated with said lower die and over which

said web is fed. * _ .

24. In a machine for forming articles from
cheet material, in combination, a reciprocat-
ing slide provided with gripping means for
engaging and feeding a web of said material,
devices for- punching blanks from caid web
and forming the same into articles, and a
resiliently supported guide for said slide.

25. In a machine for forming articles

“from sheet material, in combination, a re-

ciprocating slide provided with gripping
means for engaging and feeding a web of
caid material, a resiliently supported guide

for said slide, a fixed lowes die, a reciprocat-

ing upper die cooperating with said lower
die to punch blanks from said web and form
the same into articles, and a resiliently sup-
ported stripper plate associated with said
lower die and over which said web is fed.

6. In a machine for forming articles

from sheet materizl, in combination, a bed,
a ram, cooperating punching dies carried by
said bed and ram respectively, a resiliently
supported stripper plate cooperating with
the dics on said bed, guides resiliently sup-
ported on said bed, and a slide mounted to
reciprocate on.said guides and provided with
gripping means for engaging and feeding 2
web of material past said dies.

27. In a machine for forming articles
from sheet material, in combination, means
for feeding a web of said material, devices
for punching blanks from said web and
forming the same into articles, means for
supporting said web, said parts being con-
structed and arranged to cause said articles
to remain in the openings in said web from
which said blanks have been punched and to
be withdrawn from said punching and form-
ing devices by the travel of the web, a chute
into which said articles fall from said open-
ings, and a conveyor for receiving said arti-
cles from said chute and discharging the
same from the machine. ‘

28. In a machine for forming -articles
from sheet material, in combination, means
for feeding a web of said material, devices
for punching blanks from said web and
forming the samc into articles, means for
supporting the articles in the plane of said

“web, means for guiding the web out of the'

machine, and means for permitting dis-
charge of said articles through the ‘web.

29. In a machine for forming articles
from sheét material, in combination, devices
for punching blanks from a web of said ma-
terial and forming the same into articles,
a pair of slides located respectively at oppo-
site sides of the web, devices carried by said
slides for gripping the edges of the web,
means for reciprocating said slides in unison
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to feed the web past said punching and -

forming devices, a plate connecting said
slides and having a slot through which the
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web aiéses:beyond said punching and form-

ing devices, and means for supporting the
web adjacent said punching and forming de-
vices, said supporting ‘means béing spaced
from said plate whereby the formed articles
are withdrawn from the machine by the
travel of the web but are permitted to fall
. therefrom  between said supporting means
and plate.

. 80. In a° machine for forming articles

from sheet material, the combination with -

* devices for feeding a web of said material

15
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and for normally supporting and -guiding

the same in a predetermined plane, of de-
vices for punching blanks from said web and

forming the same into articles, said devices

having means for restoring the formed arti-

" cles to the normal plane of said web, where-
y they are withdrawn from the machine by
the travel of the web. S .
31. In a machine for forming articles:
from sheet material, the combination with
devices for feeding a web of said material

~ .and for normally supporting and guiding
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‘the same in a predetermined plane, of coop-
erating dies for punching blanks from said
web and forming the same into articles, said
dies being provided respectively with eject-
ing means for restoring the formed articles
to the normal plane of said web, whereby
they are withdrawn from said dies by the
travel of the web.. :

32. In a machine for forming articles
from sheet material, in combination, a bed,
a ram, lower and upper coopersting blank-
ing out and forming dies carried by said bed
and ram respectively, devices for feeding a
web of material past said dies and for normal-
ly supporting and guiding the same in a pre-
determined plane, an ejector associated with
the upper die for releasing the formed ar-
ticles therefrom, and a lifter associated with

- the lower die for restoring the formed ar-

ticles to the normal plane .of said web,

whereby they are withdrawn from said dies

by the travel of the web. :
~ "83. Tn_a machine for forming articles
from sheet material, in combination, means
-for supporting and feeding a' web of said
material, devices for punching blanks from
said web and forming the same into articles,

said parts being constructed and arranged to-

cause said arficles to remain in the opénings
in said web from which said blanks have
been punched and to be withdrawn from the

machine by the travel of the web, and addi--

- tional means for removing said articles from

said punching and forming devices in the di-

‘rection of movement of the web.. - .
"84, In a machine for forming articles
i from sheet material, in combination, means

for feeding and guiding a web of said mate-:

rial, a fixed lower die, an upper die cooper-
ating with said lower die to punch blanks
from said web and form the same into ar-

=]

ticles, a reciprocating carrier for said upper

die, said parts being constructed and ar-

ranged to ‘cause said articles to remain In
the openings in said web from whieh said

_blanks  have been punched and to be with-

drawn from "the machine by the travel of
the web; and a dog pivoted to said die car-
rier for engaging said articles and moving
the same out of the path of movement of
said upper die when the latter descends.
35. In a machine of the character de-
scribed, in_combination, means for blank-
ing out and forming articles from a web of

70
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material, means for intermittently moving .

the said web, and additional means for mov-
ing the formed articles relative to, and in
the direction of the moving web. . = =

36, In a machine for forming articles

from sheet material, the combination with

means for feeding a plurality of webs of

said material in superposed relation, of-

means for punching blanks from all 6f said
webs simultaneously and forming said
blanks into a corresponding number of nest-
ed articles, means for restoring said articles
to the openings in the web from which said
blanks have been punched, and means for

moving said articles relative to and in the -

direction of movement of said web.

87. The herein described method of form-
ing articles from sheet material which con-
sists in supplying a plurality of sheets of
said material 1n superposed relation, punch-
ing blanks from all of said sheets and form-
ing said blanks into a group of nested ar-
ticles while supporting the blanks in the
plane of.the sheets. .

38. The herein -described method of form-
ing articles from sheet material which con-
sists in supplying a plurality of sheets of
said material in superposed relation, punch-
ing blanks from, all of said sheets simul-
taneously and simultaneously forming said
blanks into a group of nested articles, re-
storing said group of articles to the alined
holes in the superposed sheets from which
said blanks have been punched, and moving

said sheets in unison to carry away said

.group of articles. : .
39. The herein described method of ferm-
ing articles from sheet material which con-

sists in supplying a plurality of sheets of -

said material in superposed relation, mov-
ing said superposed sheets intermittently
and between successive movements thereof,
punching blanks from all of said sheets
simultaneously and simultaneously forming
‘said blanks into a group of nested articles,
restoring said group of articles to the alined
holes in the superposed sheets from which
said blanks have been punched,
gaid groups of articles awa
‘point of formation indepen ently
“movement of said sheets.
40. In a machine of the character de-
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“erating dies carried b

scribed, in combination, a bed, a ram, coop-
said bed and ram
for blanking out and forming articles from
a sheet of material, and means carried by
said ram for engaging the formed articles
and removing them from proximity to said
dies, '

41. In a machine of the character de-
scribed, in combination, a bed, a ram, coop-
erating dies carried by said bed and ram
for blanking out and forming articles from
a sheet of material, and means operated by
said ram for engaging the formed articles
and removing them from proximity to said
dies.

42. In a machine of the character de-
scribed, in combination, a bed, a ram, coop-
erating dies carried by said bed and ram
for blanking out and forming articles from
a sheet of material, and means carried by
said ram and operated by movement thereof
for engaging the formed articles and remov-
ing them from proximity to said dies,
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43. In a machine of the class described,
the combination of cooperating relatively
movable die members, means for supplying
a web therebetween, and means for oper-
ating said die members to bodily move the
web and to simultaneously cut and form a
blank from the web while maintaining the
blank in the plane of the web.

44. The combination of cooperating mech-
anism for cutting blanks from a& web and
forming them into hollow articles, said
mechanism including reciprocating means
for supporting and reciprocating the web
and the blank during the forming operation.

45. The combination with an intermit-
tently operating device for forming an
article from sheet material, of means for

30

feeding a web of material intermittently be- -

tween successive operations of said device,

and means for feeding said web continu-
ously to said intermittent feeding means.

In testimony whereof I affix my signature.
HARRY E. RUCKERT.




