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14 Claims.

This invention relates to an apparatus for
tabricating a relatively deep seamless container,
or the like, from prime sheet pulp. The articles
comparable thereto are such as core plugs for
wrapping paper rolls, flower pots, food contain-
ers, drinking cups, and other objects suitable for
industrial and commercial uses.

Heretofore the industry has formed by other
.methods from pulp material containers and the
like at the container mill located near the source
-of use—in other words, at the centers of popu-
lation. The pulp supplied to such mills has re-
quired shipment of the pulp material to the mill
in tank ¢ars since it contains more than 90%
water. The result is the cost of the pulp mate-
rial at the container mill is greatly increased by
reason of the transportation -charges between
.the pulp factory and the container mill and more
especially upon the water content of the puip
material.

One solution to this problem is to locate the
~gontainer manufacturing plant immediately ad-
jacent the pulp mill and supply the pulp mate-
rial through flumes, and the like, as it is pro-
duced. This has two disadvantages. The first
is-that the pulp mill preduction in this situation
must be regulated to the commercial program cf
production of the container manufacturing plant
unless additional storage capacity be provided.
The second objection 'is the containers when
fabricated usually have a relatively large bulk
for small weight and, therefore, transportation
charges upon the shipment of such containers
from the plant located immediately adjacent the
pulp roill and to the scurce of use or purchaser
are exceedingly excessive.

The present invention, therefore, is directed to
.a.solution which has neither of these chjections
of the last mentioned problem nor the objection
of the first mentioned proklem. This invention
primarily is directed to the formation of useful
articles adjacent the source of consumption and
{from prime sheet pulp which may he readily
fabricated by the pulp mill into recils and which
can be resdily shipped from the pulp factory to
the container factory.

In the production of prime pulp, the fibers and
the like are supplied to the scresn and this pulp
is then sheeted and drisd to a reasonakle dryness
.and as the sheet comes off of the screen and
drier, it is tormed into rolls cr may be formed
.into sheets. Hercin the invention is illustrated
as utilizing this pulp in sheet forim butb arranged
in roll formation. Thus the.pulp maiericl may
‘be ‘continuously manufactured by the pulp fac-
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tory, made up into rolls of prime sheet pulp ma-~
terial and readily stored or shipped as and when
required. - This sheet pulp material, therefore,
contains but little moisture so that the trans-
portation charges on the primary material are
relatively small compared to the transportation
charges on an equivalent amount of liquid pulp
madterial.

Also this material may be stored either at the
pulp mill or the container factory for a relatively
nominal expense and thus the container manu-
facturer can during the maximum pulp produc-
tion season purchase the prime sheet material
more economically in the event the commercial
demand for containers and the like does not co-
inside with the seasonal production of the pulp
material.

All of the foregoing, therefore, constitutes ad-
vantages which are available to the container
manufacturer provided the prime pulp material
can be fashioned into containers which hereto-
fore has been impossibie but which by means of
the present invention is accomplished, although
it is to be observed that this intermediate pro-
duction of the prime sheet pulp dees of necessity
require a fuel cost for sheet drying purpcses after
the major portion of the water has drained from
the pulp flbre in the formation of the sheet ma-
terial on the paper screen and drier rolls in the
pulp plant.

More economical advantages will be noted by
operating such a unit herein described as verti-
cal integration in the pulp mill, In this man-
ner of operation along with the fact that all so-
lutions such as for sizing, for watar repellency,
acid repellency, heat resisting and colors being

“added to-the fibres in the pulp heaters the pulp

sheet can be handled directly from the mill
driers in o more moistened state, which is a sav-
ing on drying energy in the mill and all web
waste from this unit can be returned immediate-
ly to the beaters and again formed into the pulp
sheet thereby eliminating all web waste. This
method of operation will also eliminate freight
charges on thz pulp sheets and all solutions in
tanks cn the form moulding equipment.

As previously mentioned, this invention is di-
rected to the utilization of this type of sheet ma-
terial for the formation of relatively deep seam-
less products and which products when formed
have a finished appearance substantially free
from wrinkles and the like, and which may be
made. to. substantially any desired shape and di-
mensicn and. held to that dimension and which
~when: made will retain that dimension and shape
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and which may be suitably treated for the specific
industrial purposes to which the container is
directed.

Briefly, the process contemplates first the
broper preliminary treatment of the sheet pulp
as it is derived from the “Jumbo’” roll and in suc-
cessive stages, which treatment essentially con-
sists of immersing the sheet in a reservoir or tahk
which due to the absorbent character of the sheet
readily picks up the impregnating liquid and after
it has been passed through this liquid, the sheet
is passed through a wringer structure so that
excess liquid material is removed from the sheet.
Any desired number of immersions may be em-
ployed and these may be of like character or of
dissimilar character.

Solutions can be put in the beater at the pulp
mill before sheet of pulp is formed on the wire as
explained on page 1 for vertical integration.

The various liquids, in solution, may be for the
burpose of adding strength and rigidity to the
final product, making the product heat resist-
ing, acid resisting, water repellent and/or for
coloring same. The sheet material is positively
passed through the several reservoirs and then is
supplied to the initial forming device which has a
certain time sequence arrangement of its varicus
rarts so that while the sheet previously has been
continuously fed, the sheet now is intermittently
fed, as will be hereinafter more fully pointed out.

Interposed between the intermittent feeding
thereof and the continuous feeding thereof, the
sheet is looped or forms a festoon so that the
Intermittent feeding of the sheet is not carried

. back into the continuously fed portion of the
sheet, thereby insuring proper impregnation by
the respective impregnating liquids. As stated,
the working portion of the sheet is intermittently
fed and in a vertical direction operable so that
the impregnating material thereon does not ac-
cumulate in the iniftial forming machine, and
which vertical direction of feeding the sheet ma-
terial does eliminate all tendencies of friction be-
tween the surface of the sheet and the machine
parts thereby allowing for a lower minimum of
web loss as the sheet travels by gravity through
the die area and no pull is exerted on the narrow
web. sections, which permits these web sections
to be made more narrow. ’

The sheet is presented to a blanking structure
and from the same the desired size of blank is cut
from the sheet. Previously these blank providing
areas are so positioned in the sheet that when re-
moved therefrom there will be a minimum wast-
age of stock. The resulting web following the
blank fermation then may be suitably handled
by cutting into small pieces and collecting the
same as a waste which may be sold.

‘The apparatus hereinafter to be described is
arranged so that it simultaneously forms a plu-
rality of blanks and the blank formation is of
staggered character at each blanking operation
for speed and economy.

Upon the formation of the hlanks, each is ini-
tially defermed into a container like shape simi-
lar to the final shape desired. In this shaping
operation, however, there is initially formed in
the outer portions of the blank, reference being
had to its flat form, inwardly and outwardly di-
rected corrugations, or the like. These corrugat-
ed walled articles then are brought together and
arranged in transverse alisnment and are han-
dled in a single row transverse alighment there-
after. Accordingly, while two rows of blanks are

~ initially formed in one blanking operation, the
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subsequent operations, except initial formation,
are directed solely to a single transverse row of
structures and, therefore, reference will be had
hereinafter to but a single article.

In the initial forming of the outer portions of
the blank, referred to above as inwardly and out-
wardly directed corrugations, or the like, which
are set up or formed in the outer portions of the
blank by a specific mechanical arrangement of
thin fins in the blanking punch which are in
alignment with and enter grooves in the drawing
die of eguidistant spacing. 'These fins are con-
structed with sufficient depth or height as to al-
low for the accumulation of the surplus stock in
the outer portions of the blank as it is drawn to-
ward and into the center opening of the draw-
ing die. In actual practice the edges of the fins
in the blanking die exert a pressure on the blank
foreing it into the grooves of the forming die,
causing inverted creases, flutes, corrugations, or
the like, to be formed in the blank equally spaced
arcund the cutward portion of the blank. After
the initial formation of these creases, flutes, cor-
rugations, or the like between the edges of the
fins on the blanking die and the grooves in the
drawing die, the blanking die is withdrawn, re-
tarded or receded slightly, to relieve the pressure
exerted by the fins on the blank so that the fric-
tion on the surface of the blank is reduced to a
minimum as the blank is drawn through the
opening in the center of the drawing die and
changes its shape from a flat to a corrugated
walled article.

After initial blank formation and subsequent
initial container like formation, including a pre-
formed corrugated wall formation, the corrugated
wall product and top edge is subjected to a form-
ing process which reduces the corrugations to a
substantially continuous solid mass of annular
or peripheral outline in cross section and pri-
marily to ultimate size. Thereafter the resulting
article is expanded to almost the final size. It
is then subjected to a drying operation which
evaporates the external moisture and sets the
varicus impregnating liquids inecluded in the ar-
ticle so that the article then is in semi-finished
form, It is then subjected to an expansion op-
eraticn and upsetting operation on the top edge
wherein it assumes substantially its final form
and then it is finally finished and subjected to
a final drying operation. )

It is to be understood, however, that the proc-
ess hereinbefore thus briefly described, is a con-
tinuous one, although of intermittent character.
For example, the blanking and corrugating for-
mation of a second article takes place simultane-
ously with the initial preliminary formation of
a similar previous article and this takes place
simultaneously with the third forming operation
previously mentioned. .

The sheeb is fed to the blanking dies during
the interval that these formations do not occur
and the feeding of the sheet to the blanking die
is stopped during the blanking and the other
forming operations. The articles are handled
individually and are suitably conveyed from one
stage of operation to another, that is, initial dry-
ing, final finishing and final drying by suitable
conveying means so that the desired degree of
drying and the proper finishing will be effected.

The article if subjected to an impregnating
liquid that is substantially colorless and which
does not change color on the application of heat
thereto, in its finished form will have a remark-
ably natural appearance and look like wood with-
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~out-a grain and will-be practically as hard as
wood and since it has substantially no grain,
will not have a tendency to split or crack. The
resulting article also by reason of the inclusion
of the intentionally formed corrugations will be
substantially free from wrinkles and the like,
and it is to be understood that in the formation
of such article, the surplus stock resulting
from the corrugations is distributed uniformly
throughout the article,-as will be hereinafier
pointed cut.

Having thus described the process portion of
this invention, reference now will be had to ap-
paratus whereby the aforesaid process is accom-
plished.

The full nature of the invention wiil be un-
derstood from the accompanying drawings and
the following description and claims.

In the drawings,

‘Fig. 1 is a side elevational view, more or less
diagrammatic in form of the positive feed por-
tion of apparatus for handling sheet pulp mate-

ia] from the roll and which feeding sheet is
shown irmmmersed in a plurality of reserveirs or
tanks for impregnation, said fizure also illustrat-
ing in & like manner the wringing operation tc
which the sheet is subjected for removal of sur-
plus impregnating material.

Fig. 1A is similar to Fig. 1 but constitutes an
extension of the same when the apparsius is
arranged to accommodate two “Jumbo” rolls so
that immediately upon the-exhaustion of one roll
the second roll may be fed therethrough and
without interrupting the operation of the ma-
chine.

Fig. 2 is a vertical sectional view through the
blanking and corrugating poriion of the appara
tus, the initial forming portion of the ‘apparatu.s,
and the intermediate portion of the apparatus
as well as a turret structure -associated with all
of the aforesaid and a :conveyor structure for
receiving turret discharged articles.

Fig. 3 is a wvertical secticnal view of the last
mentioned conveyor-structure ana Lhe fu‘s men-«
tioned drier structure as well ss the VEYOr a5~
sociated article -discharging means and a .con-
veyor supported -article receiving dneans for re-
ceiving the articies previously dried and
charged from the first mengicned cocnveyor.

Fig. 4 is a central secticnal view. through the
finishing press and associated conveyor suppori~
ing article arrangement last mentiocned and the
final drier arrangement.

Fig. 5 illustrates the last mentionsd conveyor
arrangement, an article -discharging a1
an ariicle receiving structure which-rec
finished article from said conveyor

Fig. 6 is an enlarged plan view of t“:m cp2

.forms carried by the rotatable turret, one -
shown in open position and the other in closed
.position. While iliusirated herein as in a
mon plane at 90°.apart, it is to be undersicod
are faced to planes.§0° apart.

Fig. 7 is a plan view of the shect with areas
for present blanking purposes, and openings
formed by previous blankings suitably illustrated
therein.

Fig. 8 is.a vertical sectional view of a bianking
and initial forming and drawing die structure,

Fig. 9 is an elevational view of the corrugating
punch and blanking die shown in: ¥ig. & and is
taken on broken lines 68 of Fig. 8 and in the
direction of the arrows.

A3
i8S~

they

g, 10 is'an elevational view of the corrugat-
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ing female die and is taken on line {8—19 of Fig.
8 and in the direction of the arrows.

g, 11 is a perspective view of one of the male
corrugating or fluting segments.

Pig, 12 is a diagrammatic section of the punch
and die after blank formation and prior to flute
formation.

Fig. 13 is a similar view with the blank in
fluted condition.

Fig. 14 is a similar view illustrating the bowing
of the fluted section when the blank edge is
drawn about half the distance between the inner
and outer peripheries of the punch shown in
Fig. 9.

Fig. 15 is a transverse section of the initial
corrugating forming structure with the inten-
tionally fluted or corrugated blank therein.

Tig. 16 is a central sectional view of the rub-
ber expanding punch, cooperating mold or re-
ceiver and the article ejector and with the formed
article in position prior ejection.

Fig. 17 is a transverse view of a portion .of
the mechanical punch, expander and former,

Fig. 18 is an elevational view thereof with part
in vertical section.

Fig. 19 is a fragmentary vertical section there-
of taken in another plane.

In order that a more complete understanding
of the process previously described may be ob-
tained, certain explanations will be incorporated
in the following description of the apparatus suit-
able for performing said process.

In Fig. 1A there is illustrated a support strue-
ture 39 which is of roll width and in the upper
portion of each of the two spaced portions, there
is provided an open bearing i with an inclined
ledge portion 32 leading thereto.” Rotatally sup-
ported therein is a shaft 38 which in turn sup-
ports.a “Jumbo” rcll 34 of prime sheet pulp ma-
terial. The shaft 33 may be included in the roll
in its initial formation at the pulp mill or shaft
receiving sleeves may be provided in opposite ends
of the roll for subsequent shaft reception st the
container factory.

The roll support 29 is spaced from the impre
nating portion of the apparatus and thorehptweun
is provided a plurality of spaced rails 3% upon
which .is rollably mounted a carriage structure
35 which bas two portions extending upwardly
and provided with open bearings 37 and inclined
portions 88 to receive shaft 33’ of another
“Jumbo” roll structure 34’.

The roll support 36 is provided with track co-
operating rells or wheels 38 which permits this
roller support to be moved lateraliy below the
feeding .sheet portion A so that the roll 84’ will be
available instantly for use upon exhaustion of roll
34 Of course, when roll 34 is exhausted ang the
machine -is being fed from roll 34’, the shaft 33
is .removed from the left hand voli support 3%
applied
thereto. Therefore, upon exhaustion of rcll 84
the new roll 34 then will be immediately available
for.use.

-Suitable brake means may he associsted with
these roll support arrangements so as to prevent
overrunning of the roil if the same have that

tendeney.

In Fig. 1 thero is illustrated a frame avrange-
ment which in its-lower poztlon is quOWTL pro-
vided with five tanks 48, 4%a, 48¢c and 48d. As-

.sociated with each of said tanks is other mec’ua-

nism -individual thereto. and conssquently a de-
scription of one tank 48 and its:associated mucha—
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nism will suffice for an understanding of them
all

Herein above the tank 49 is g reservoir or vat
4i. Mounted therein is an agitator, not shown,
and which is operable by an individual motor
42 supplied by lines 43 including a switch &4.
The discharge 45 from the reservoir or vat to
the tank is controlled by a regulating valve 4§
and the immediate end 47 of said discharge 45
is positioned near the bottom of the tank 43.
The operator is merely required to observe the
level of the liquid in the tank 4% and see that it
does not fall below that which the sheet in its
lowermost position occupies in said tank.

The sheet A is fed from the roll by means of
power driven so-called booster rollers 48 and 49,
the drive therefor heing omitted herein for clear-
ness. 'Thus the sheet A is positively withdrawn
from the roll. The sheet A as at B passss under
a roller 58 which may float thereon or which
may occupy a fixed position in a tank 43 and
which may or may nol be positively driven as
desired or required. -

Positioned above the tank 48 and suitably sup-
ported at oppesite ends thereof in supports 51,
is the positively driven roil 52 and cooperating
therewith is a pressure roll 53 which is slidably
supported at each end in an aperture B4 and
associated therewith is a compression structure
55 including the adjusting member 58.
constitutes a wringer structure and the sheet
portion B passes upwardly from beneath the roll
50 between the two wringer rolls 52 and 53.
These rollers remove the surplus impregnating
liquid and the same drains downwardly either
on to the sheet B or into the tank 49. These
rollers also force the impregnating liquid into
the sheet and as stated, since the sheet is of
fibrous character, it absorbs a predetermined
amount of impregnating liguid and this is con-
tinuously supplied to the tank 48 by means of
the controlled discharge 45, £6, 47 from the reser-
voir or vat &i.

In a like manner the sheet portion C leaving
the wringer roll structure passes into the next
tank #8¢ and thence in succession into tanks
40D, 22¢ and 884 where it is subjected to impreg-
nating material of the desired character, as pre-
viously set forth, or subjected to no material, if
no further impregnation is desired. The sheet
portion D leaves the last wringer roller structure
indicated by 52¢ and 53d and passes upwardly
to a pair of rollers 54 and 55, both of which pref-
erably are power driven and constitute a booster
roll arrangement. Rollers 48 and 48, and 54 and
E5 have the same linear velocity so that the sheet

-5, positively fed through the impregnating por-

tion of the apparatus and is pulled from the
Jumbo roll.
. The portion of the sheet which leaves the
bocster roller structure 54 and 58 drops down-
wardly as at B and forms a festoon or loop be-
cause the portion F extends upwardly and over
a roller type conveyor structure, including a
stationary frame arrangement 855 in which is
mounted in spaced relation a suitable number
of free running rollers 57,

At the remote end of this conveyor arrange-
ment reference being had to the booster rollers
B4 gand 55, the sheet portion G passes between
the end rollers 58 and 5% which are- positively
driven and which are also mounted in the sup-
port or frame structures 58 at opposite ends.
These rollers discharge the sheet downwardly
and substantially vertically as at H and between

'This ¢
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a guide arrangement 69 provided with oppositely
directed mouth or lip portions 84, as shown in
Fig. 2.

In Fig. 2 there is illustrated a blank forming
arrangement to which the sheet portion H is sup-
plied through the guide 68. In this portion of
the machine the body porticn 62 includes an
aperture 63, the purpose of which will be herein-
after set forth. Mounted in said aperture are
the corrugating or drawing female dies 64, to
which reference will ke had more fully herein-
after. Axially and herein horizontally aligned
therewith, are the male corrugating or drawing
punches 63, there being one male punch for each
female die. As shown clearly in Fig. 2, there
are two die arrangements, one above the other
and preferably these are offset in a certain rela-
tionship as will hereinafter be pointed out and
preferably there are a plurality of dies in each
horizontal row and same are spaced g predeter-
mined distance apart and in noninterfering rela-
tion to the other row of horizontal dies but in
what may be said to be an interfitting, or stag-
gered relation.

Coaxial as it were, with each male corrugat-
ing or drawing punch structure 65, there is a
blanking die 88 and said blanking die is adapted
to cooperate with the peripheral edge 671 of the
female die €4 to form the die receivable blank,

Slidably supported on the body portion 62 is
a carriage or cross head construction 68 and the
same ig suitably apertured as at 68 for male die
reception and mounts on its face confronting the
female corrugating and drawing die 84 the blank-
ing dies 68. This carriage or cross head struc-
ture is provided with links 69 and 78, pivotally
connected together as at Tl and pivotally mount-
ed at 72 upon the structure 62. When the par-
allel arranged toggle link structure 69—79 is
extended from the position shown in Fig. 2, the
blanking die will be forced to the right so as
to sever the blanks from the sheet portion.

After the blanks are severed from the sheet
portion I, the blanking die 66 travels on in a
horizontal line to the right until the inner sur-
face portion of the blanking die §§—see Fig. 9—
with the thin fins, presses the outer portion of
the blank into the series of grocoves around the
surface of corrugating and drawing female die
64. When this action has proceeded to the posi-
tion that corrugations of sufficient depth have
been formed in the blank, the action of links 69
and 70 is reversed, to withdraw the blanking die
66 with the attached fins to relieve the pressure
exerted upon the blank by the fins in initially
corrugating the blank.

When this withdrawal is accomplished to just
a slight extent or sufficient to allow clearance
between the edges of the fins on the blanking
die 68 and the grooves in the corrugating and
drawing female die 64—see Mg, 10—the links
69 and 79 pause or dwell in 2o fixed position.
This is immediately followed by the forward or
right hand movement of the male drawing punch
§5—see Fig. 8—so that the blanks thus formed
are received by the female die in walignment
therewith and are formed into crucde receptacle
shape with preformed convelutions or corruga-
tions therein, as will be more fully set forth here-
inafter.

These male drawing punches §8—see Fig. 2—
are carried by a cross head 73 which is slidably
mounted as at 74 upon the cross head $8. The
cross head 73 iz connected by one or more link
arrangements 75 to an eccentric portion 78 of a
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crank construction 17 rotatable by shaft 78.
This shaft 78 is operable in timed relation with
the power application to the toggle link struc-
tures, previously described. Herein the links 68
are shown of adjustable character. Also, the
link 15 iz shown adjustable. This is to insure
the proper operation of the respective die struc-
tures when they are caused to move from final
position to the right, which is the operative
position.

The toggle linkage, previously described, is
connected by a link 78 at the connected points
11 and this link 12 is connected by a link 3 to
one end of a bellecrank having the arm &f and
oscillatable by rockshaft 82 suitably operated in
predetermined timed relation. It will be ap-
parent that rollers 58—589 do not feed the sheei
portion G, H and I, to the blanking and initial
forming dies while said dies are in operative
position.

Immediately upon the formation of the blanks
and the initial formation of the container article
with the corrugated wall arrangement therein
and upon retraction of the respective dies caus-
ing the aforesaid, the rollers 58-—59 advance the
sheet a predetermined amount so that additional
blanks may be cut therefrom and these blanks
similarly operated upon.

The web, indicated at J in Fig. 2, passes be-
tween the positively driven feeding rolls &3 and
thence through the guide members £4. The de-
pending end of the web is in timed relstion,
severed by a pair of cooperating cutier strue-
tures 88 into small pieces that are received by a
waste receptacle 86.
impregnated with materials that are unaccept-
able, may be sold as waste and pulp stock suit-
able for use in paper and like formations or may
be returned to the pulp beaters and be disin-

tegrated and formed into sheet pulp again, pro- .

viding this process is operated as vertical in-
tegration in the pulp mill.

Adjacent the blanking and initial dieing sta-
tion is a turret structure, indicated by the
numeral 87, and carried by the rotatable shaft
like member §8. 'This turret is provided with
four faces and each face is provided with a re-
ceiver arrangement. Since these are identical, &
desecription of one will suffice for all.

t will be remembered that two horizontal
series of blanking dies are utilized and by re-
ferring to Fig. 7, it will be noted that the sheet II
has been previously blanked and upon the next
blanking operation, two spaced blanks indicated
by X are formed therefrom, leaving the web
portion 1 therebetween.

Che receiver structure is shown in Fig. 6 and
this fisure shows two receivers each of which is
of partable or expansible character, the left hand
receiver being shown expanded or parted, which
corresponds to the position of the receiver parts
when it is in alignment with or registering with
the blanking station, Fig. 6 also shows the right
hand receiver in closed position which is the po-
sition each receiver parts assume when at all
other stations assumed in the intermittent rota-
tion of the turret. Herein one-half of the receiv-
er structure is indicated by the numeral 88 and
the other half by the numeral §8. Each receiver
“plate” includes a plurality of cutout rortions 8i
and a plurality of well porticns 82. These are
aligned transversely in portions 88—8€, one with
the other so that each cutout portion is opposite
& well.portion and vice versa and in each portion
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29 and 98, the recess and well portions are alter-
nated, as illustrated.

From a comparison of Fig. 7 and a comparison
of the left hand portion of Fig. 6, it will be ap-
parent that the three right hand blanks X will be
received by the three upper well portions §2 in
the portion %3 and the three left hand blanks X
in Fig, 7 will be received by the three lower well
portions 82 of portion 83 after the blanks X have
heen formed and have been forced through the
female corrugating die by means of the cooper-
ating male punch. . :

These two portions 89 and 88—see Fig. 2—are
herein shown conventionally associated together
by means of links 83 and 8¢ which are connected
together as at §5 coaxially with the power or
source of turret rotation. Any suitable means,
such as a cam or the like, may be arranged to
effect movement of said links towards and away
from each other at the desired position. In other
words, when any particular receiver structure
88-—83 is positioned adjacent the blanking sta-
tion, the two links are then separated and are re-
tained in separated relation until the turret in-
dexes. Upon such indexing movement, the two
links are caused to-move toward each other and
register with each other, as shown, thereby bring-
ing the two complementary halves of the receiver
§5—88 together to form the complete receiver,
such as shown in the right hand portion-of Fig.

‘6. -This position in this partable receiver is re-
‘tained -throughout the turret movement subse-

quent thereto until this particular receiver is
again caused to move into registration with the
blanking station at the end of one cycle of turret
movement for that receiver. Of course, the other
three receiver structures are similarly construct-
ed and similarly operable.

Reference now will be had to the central upper
portion of Fig. Z. Herein numeral 96 indicates
a stationary portion of the turret enclosing or
enveloping apparatus. It is provided with in-
terior ways 91 upon which is siidably mounted a
cross head 98 in-turn provided with ways §9 that
slidably supports a cross head 190. The cross
head 98 is pivotally connected to a link 18] in
turn pivotally cennected at 182 to a link 163 and
to another link (84, the latter being pivoted as
at {05 on the portion 96. Links (8! and (84
constitute a toggle and link (88, the operating
member therefor. The other end of link 183 is
connected to the other arm {06 of the bell crank
lever -carried by the rock shaft &2 having the
arm-81, previecusly referred-to.

Also pivotally connected-at {85 for convenience
is a link 87 that is connected at its opposite end
to a link 168 and to a link 89, the latter being
connected to the cross head 188, The cross head
83 supports-a die structure {18 and the cross head
{00 supports a -die:1i{t. As previcusly set forth,
there are six dies 1i0 and six plungers {{{ car-
ried by these two- cross heads, and-these are ar-
ranged in spaced and-transverse row relation and
alignment, respectively.

The link 08 is connected to one arm {12 of g
bell crank operable by a rock shaft i3 suitably
supported as at (44, Toggle links {0f and (&9
each, are of adjustable character for die adjust-
ing purposes.. At this station designated by the
letter K, the receiver structure 8%-—399 has been
closed up or collapsed and-as stated, assumes
the positich and appearance .in plan as- illus-
trated at the right hand portion of Fig. 6.

To the right of the turret structure in the
portion 115 of the. machine, there are provided
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the ways {6 in which is slidably mounted cross
head {17 carrying an expanding punch or die,
indicated by the numeral {{8. A link {18 is piv-
otally connected to a link {28 at one end and to
the cross head {17 at the opposite end. It is also
connected at the first mentioned end to a link
121 pivoted at 122 to portion {15. The link §20
at its opposite end is pivotally connected to the
arm 123 of the bell crank having the other arm
112, previously referred to. Thus, the plungers
{11 and {{8 are operable simultaneously. Also,
the blanking die and the die {10 are operable
simultaneously. The punch 63, however, oper-
ates after the blanking die has operated and may
operate at the same time and for the same in-
terval of operation as the plunger punches iii
and {8, The expanding punch operates upon
the blanks that are carried by the receiver struc-
ture and which are then positioned at the sta-
tion L.

‘When the plunger punches have all been re-
tracted from the material and are clear of the re-
ceivers §8—88, the turret is again indexed and
the receiver moves to the station M. At this
point or station, the receiver structure registers
with an air supply arrangement through the
openings 24-—see Fig. 6. 'This air structure is
supplied with air under pressure by line (25—
see IMig. 2—controlled by valve {28, This valve
regulates the amount of air pressure applied.
The air pressure for operation is applied inter-
mittently, that is, each time a receiver 83—80
registers at the station M, air pressure is supplied
to the conduit (25 and when that is done, the
regulated discharge of air discharges the article
from the receiver §8—88. The air may continue
to discharge during the entire time that the tur-
ret remains stationary or the intermittently op-
erable control (not shown) for the air supply
may be so regulated that the interval of air ap-
plication is only that sufficient to eject the ar-
ticles from the receiver 88—88. Following article
ejection the turret again indexes and the receiver
moves to the blanking position and in that move-
ment, the parts of the receiver separate, as shown
in Figs. 2 and 6 so that they receive the corru-
gated partially formed blanks for a second cycle
of operation.

The details of the construction and operation
of the plungers Iti and {8 and structure {10
will be set forth more fully hereinafter in re-
ferring to Figs. 16 to 19, inclusive. Also, the de-
tails of the construction and more specific de-
scription of the operation of the initial punch,
plunger and dies, as shown in Figs. 8 to 15, will
be set forth more fully hereinafter.

Positioned beneath the stafion M is an endless
conveyor of suitable character and indicated more
or less diagrammatically in Figs. 2 and 3 by the
numeral (27, This conveyor includes a plurality
of spaced, transverse rows of article receivers,
including the weight portions 128, stem portions
129 and the article supporting portions {38. The
weights always maintain the article supporting
portion {38 uppermost. This is because these re-
ceivers are pivoted as at 131 to the conveyor
structure. This conveyer structure is of open-
work character. It will be obvious, since the runs
are spaced sufficiently apart, that the desired con-
stant positioning, previously referred to, can be
maintained. The details of such a construction
are intenticnally omitted herefrom for sim-
plicity. :

It may sufiice, however, to state the conveyor
may include a pair of sprocket chains connected
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at suitakle intervals by rods which support the
portions 38 of the transverse row aligned re-
ceivers, these being retained in the rod against
lateral or longitudinal red displacement so that
these receivers can always tilt therson to hold
the head or article supporting portion upward
and, the weight downwardly irrespective of the
position of the run of the endless conveyor any
particular receiver may then occupy.

Adjacent the station M is a pair of spaced arms
132 which are pivotally supporied as at {38 upon
a portion of the machine. An arm {34 depending
from the arm {38 mounts a rolier 35 that bears
on a cam (38§ carried by shaft §37. e chains
or side portions of the conveycr are associated
with the adjacent sprocket wheels, pulleys or
the like, {48, carried by the shaft 129 in turn
carried by the end of the arms {32. As the shaft
37 is rotated in timed relation to the previous
operation, the arms {32 will be raised and low-
ered. As each row of receivers is presented to
the station M, the high point of the cam 136
by engaging the roller {38 causes the adjacent
end of the conveyor siructure to elevate so that
when the air pressure is supplied to the receiver
89—90 at station M, the article will be discharged
50 as to envelope and seat or nest the head por-
tion 138 of that adjacent receiver. Promptly
thereaffer due to gravity, or spring means may
be provided, if desired, the cam 3§ having moved
so0 that its lower point then is adjacent the roller
188, the arms {32 lower to the full line position
shown in Fig. 2 so that the article and the re-
ceiver 128—i25—129 then are not located within
the receiver 89—3%4. Thus, the receiver clearance
necessary is provided for so that upon subsequent
turret rotation the discharging receiver may
readily move from station M to the blanking sta-
tion or initial position.

Reference now will be had more especially to
Fig. 3. Herein the numeral {48 indicates a dry-
ing oven housing having an inlet opening i41
confronting the previously described blank
forming mechanism and having a discharge op-
posite opening §42. Near the bottom of this
housing a suitable source of heat is provided.
Herein the same includes a plurality of gas burn-
ers 143, the flames of which are directed up-
wardly and which are supplied by a master line
{44 controlled by a valve 145, This heat supply
is continuous. The products of combustion rise
upwardly through the housing or chamber and
impinge upon the bafile plate i4% in spaced rela-
tion to the top of the housing which supports
the same, as indicated at {47. The gases pass
laterally around the plate (48 snd thence out-
wardly through the control flues 148 controlled
by valve 148,

Mounted within the housing {48 is a suitable
frame work {88 which supports suitable pulleys,
sprockets or the like, {§i. The conveyor 121
passes inwardly into the housing 148 at the ap-
erture {41 and the chain portion thereof is en-
gaged by a sprocket gear 52 carried by shaft
{83 which is positively driven. All of the wheels
i8¢ may be sprocket or gear wheels, if desired.

The conveyor {27 thence passes upwardly and
over the wheel {54 and thence across to the
discharge side of the drying oven, thence back
and forth from the entrance side to the dis-
charge side and finally the conveyor leaves the
housing through the discharge aperture (42,
Following removal of the article from the re-
ceivers or supports of the conveyor, the conveyor
reenters the housing 149 through the aperture
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142 and then leaves the housing {49 through the
aperture 141 and passes to the wheel 138, Where
the Jower run of the conveyor leaves the housing,
there is provided a wheel 185. This also may be
of sprocket character and positively driven. The
wheels 138 may be of sprocket character and
positively driven.

Immediately adjacent the aperture 142 in the

oven 148 is a support arrangement (56 which
pivotally supports at {57 a pair of arms 158 in
turn rotatably supporting as by the shaft {58
spaced wheels 163 similar to wheels 138.
- Immediately adjacent the aperture {42 in the
oven 140 is g support arrangement 15§ which
pivotally supports at (57 a pair of arms 153 in
turn rotatably supporting as by the shaft 159
spaced wheels {68 similar to wheels 138, A U-
shaped guard (61 is suitably carried by the arms
158 and is positioned in spaced relation to the
conveyor €21, as shown.

Suitably supported by means, not shown, and
omitted for simplicity, but carried by the arms
158, is another guard {82 and this has an out-
wardly directed lip porticn 184 which is adapted
to be engaged by the articles carried by the con-
veyor 127 so that said articles in the travel of
the conveyor {27 adjacent the guard are caused
to be retained upon said receivers until the re-
ceiver and the article reaches the station desig-
nated by the letter N in Fig. 3.

A third receiver arrangement which is of the
external type in that it may be said to be of
cup form, is ab this station adapted to receive
the discharged articles which have been par-
tially formed and partially dried. Xerein nu-
meral 188 designates such a receiver structure
and a corresponding number of receivers are ar-
ranged in transverse rows and are suitably con-
nected together to form an endless conveyor
structure 165.

Rotatably sunported in the support 188 is the
shaft i85 which mounts cams {87 immediately
adjacent the rollers 168 carried by the depending
arms 168 in turn carried by the arms-158. The
shafts 137 and 168 are similarly eperable so that
the high point of the cam 38 and the low point
of the cam 1§87 are operable or effective at the
same time so that the sntire discharge structure
is lowered at the station N at the same time as
the receiving structure is elevated at the station
M so that as the articles are discharged at the
station N, the similar articles but not dried, are
received at the station M.

The movement of the conveyor through the
oven naturally is of intermittent character and
this is because the ccnveyor could not move with-
out interference when the mushroom type. re-
ceivers are nested wiihin the partable receivers
.at station M or ihe mushroom type receivers
are nested within the eup shaped receivers (64
-at the station N.

Adjacent station I, sce Fig. 3, is a transverse
header 228, having six nozzies 238, supplied by
Jine 237 controlled by valve 235, 'This line is
arranged to have intermittently supplied thereto,
in the meanner previously described, relative to
line £25, and simuyltaneously therewith (and in-
termittently) air pressure to facilitate or effect
separation of the article from its mushroom sup-
port, and its ejection into and seating in the adja~-
cent receivers 184 (at station N) carried by
conveyor 55,

As previcusly set forth, the successive trans-
verse rows of receivers, cup-shaped in character
and indicated by the numeral 184, are suitably
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connecteq together or supporied by a conveyor
structure {85. This conveyor structure is associ-
ated with a wheel arrangement {78 cerried by
shaft §71 mounted in brackets 12 and these
wheels (78 may be positively rotated but such
rotation is of intermittent character for the
reasons previously assigned. The brackets also
support the successive wheels {73 and {74 car-
ried by shafts {75 and 178, respectively. These
also may be positively driven, if desired, the
conveyor passing under wheel 173 and over wheel
174 and from thence passing inwardly through
an aperture {77 of a housing 178 in the lower
part of whick is mounted a bed plate 179, the
position of which may be adjusted as indicated
at 188. These receivers and the connecting con-
veyor struciure leave this housing at the aper-
ture 181,

This conveyor structure may also be of sprock-
et chain type and the wheels associated therewith
may be of sprocket gear type.

Within the housing 38 above the Led plate
(79 there is provided a way structure (8% which
slidably supports a crosshead 183 provided in
turn with ways §8§ which slidably support cross-
head i85. The crosshead 183 is connected by link
186 to another link 87 pivoted at 188 to the
interior of the housing i78. . The crosshead (8%
is pivoted by a link 189 to a link £88 also pivoted
at 183.

The several links last mentioned constitute
toggle structures and means for moving the same
are associated with the midpoints 191 and 182
thereof but herein in view of equivalent disclo-
sure of toggle operating mechanism shown in Fig.
2, these toggle operating mechanisms herein have
intentionally besn omitted for clearness. '

The conveyer positions the cup-like receiver
{64 beneath a piunger (83 at the station O and
this plunger {82 is carried by the crosshead i8h.
This crosshead 188 also carries plunger {394 at the
station P. 'The crosshead {83 carries the die
structure {85 cooperating with the plunger die
§68. The last mentioned triple die structure con-
stitutes the finishing dies and illustrates two suc-
cessive stages of finishing operation. .

Plunger {53 is of the mechanical expander type
whereas plunger §84 is of the pressure expansi-
ble type. The mechanical and pressure expand-
ing piunger finish the interior of the article to
size, eliminating all wrinkles et cetera, therein,
Yoth internally and externally. The die i85
forms the finished head or outer edge of the
article between these operations and holds said
edge in finished position and formation during
final finishing, sizing, et cetera. Since the equiv-
alent structures appear at {i€—ifit and {18 and
same as illustrated in Figs. 16 to 19, inclusive, and
will be described hereinafter more fully, no fur-
ther description will ke given here,

In an article of 3%’’ in diameter, it is finished
or stretched, for example, to ¢’ greater di-
ameter and in the second drying operation, the
heat tempering causes uniform shrinkage, the
stock springing back uniformly to final size and
being finally set at the final size.

For exceptionslly smooth finished walls of ar-
ticles anocther or second finishing unit press of
two stages may ke operated bhetween the second
drying oven and the discharging station Q of
the second conveyor {85, :

It will be obvicus that when the conveyor {66
is stationary, that is during the interval required
to eject or discharge the articles from the imush-
room shaped receivers, the plungers -188-and 194
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are effective as well as the die 185 and that when
the conveyor is moved, all the dies are free and
clear and positioned above the cup-shaped re-
ceivers 164. Thus, the conveyor 155 is intermit-
tently operable in timed relation necessary to
secure this time sequence and clearance rela-
tionship.

The conveyor 185 enters a second drying oven
or housing {138 through aperture 197. Adjacent
said aperture {87 is a wheel structure 198 which
is suitably supported at 148. This wheel struc-
ture may be of sprocket character and the con-
nections at the ends of the transverse rows Qf

- cup receivers may be of sprocket chain char-
acter.

Within the housing (96 which is substantially
similar to the housing or oven 48, there is pro-
vided the heating means 283 supplied with fuel
as at 281 and controlled as at 202. 'The products
of combusticn are baffled by plate 263 and flow
laterally to the sides of the housing and thence
upwardly to the discharge or venting flues 294,
each of which preferably is valve controlled as
at 285, The bafile structure 283 is suitably sup-
ported from the rcof as at 285.

Within the housing §§6 is the frame structure
207 which supports adjacent each opposite side
wall of the housing a plurality of wheels 288.
Herein the mechanism differs from that pre-
viously described for the first drying oven, in
that there is provided the guide and article re-
taining shields 288, these being provided, so that
the articles in the inverted runs, as it were, of
the conveyor structure i85, to prevent accidental
loss of article from the cup type receiver. The
last and lewermost run of the conveyor with the
articles included therein leaves the housing 196
through the aperture 216 and immediately en-
gages a Whee] structure 2i{ carried by a shaft
212 in turn supported by a bracket structure 213
carried by the housing {88, After passing under
wheel 2i1, the conveyor passes over a similarly
supported wheel 2i4 and thence passes approxi-
mately half way around a wheel 245 carried by
the free end of the bracket 243. The conveyor
or receivers afier passing this discharge station
Q pass over a similar wheel structure 216 simi-
larly carried by the frame 2i{3 and under another
wheel 217 also similarly supported and adjacent
the discharge aperture 2/8. The lower run of
the conveyor {85 thence passes through the hous-
ing i858, leaving the same through the aperture
218 and passing over the wheel 219 carried by
shaft 228, in turn carried by bracket 221 also
carried by housing 198. The conveyor £585 thence
passes under whee] 222 mounted as at 223 upon
the finishing press arrangement and thence
passes directly to the whee] 170.

Any or all of the respective wheelg may be
positively driven as necessary or required, al-
though it is to be understeod this conveyor travel
is, of necessity, of intermittent character but
progressive or successive in character, the sta-
tionary intervals being necessary for article re-
ception by the cup-shaped receivers and the die
operations.

At the station @, there is provided an air pres-
sure supply line 224 controlled by valve 225 and
having an outlet arrangement 226 of header char-
acter and having discharge ports adapted to reg-
ister with ports in the bottom of the cup-shaped
receivers {8# so that when the conveyor is sta~
tionary and the receivers at the station Q register
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predetermined interval under pressure-to line
228, said air pressure will discharge the finished
article from the cup-shaped receiver 164 into a
suitable container 227 therebeneath, which here-
in is shown pivoted as at 228 upon a base 229.
This receiver may tilt back and forth so that
the articles are discharged in regular sequence
across and back in the container so that when
the container is full of articles, the covers 230
may be closed and sealed and the container re-
moved from its cradle 23i pivofed at 228. An
empty container may then be supplied to the
cradle and the packaging, therefore, is continu-
ous. Mechanism for tilting cradle 281 in accord-
ance with the foregoing herein is intentionall

omitted for clearness. i

Whenever it is desired to further decorate or
surface finish the articles, in lieu of the con-
tainer arrangement, there may be provided a
second conveyor structure similar to conveyor
127 and provided with mushroom receivers 130.
This second conveyor adjacent station @ would
be mounted and operated as illustrated at the
left hand end of conveyor i27—see Fig. 2. Each
mushroom receiver might include 2 small pin-
ion on the tail portion—see stem or tail 129—
which in the travel of the conveyor would en-
gage a rack or like, that would rotate said re-
ceiver so that an inner, an outer, or inner and
outer directional spray device would cecat the
interior, exterior or both surfaces of the article
in the desired manner. In this manner a lac-
quer color coat can be applied. Of course, the
sprays would not discharge while the conveyor
was not moving. Ejection of coated articles from
these modified mushroom receivers could be ef-
fected as illustrated at the right hand end of
conveyor |Zi—see Fig. 3—after passing through
a drier similar to that illustrated in Fig. 3, if de-
sired or required. Such ejected articles then
could be collected as illustrated in the right hand
portion of Fig, 5.

Whenever intermittent conveyor movement is
not desirable or cannot be utilized, the elevat-
ing mechanism for the conveyor would not be
utilized but each article would be pressure ejected
ab station @ into a chute which would guide
the article to a registering mushroom receiver
therebeneath, the chute being relieved to permit
receiver movement into chute registration, travel
therethrough and article and receiver passage
therefrom all without interference.

Apparatus suitable for effecting such addi-
tional operations is intentionally not illustrated
herein for the same may assume, as is obvious
from the ioregoing, several different types or
forms and such apparatus utilized for individ-
ualiy supporting and transporting articles for sub-
sequent coating by spraying and the like, as well
as drying same, when desired or required.

However, the foregoing constitutes a disclo-
sure of subsequent ornamentation of formed ar-
ticles, and is a part of a process for forming
ornamented articles of the character described
and from prime sheet pulp material and in the
manner described and claimed.

Having thus briefly described the major por-
tions of the apparatus suitable for performing
the compiete process previously described, refer-
ence now will be had to the detailed description
of the initial corrugating and blank operating die
structures, including the male and female por-
tiongs thereof, the die structure illustrated at sta-
tion K, the plunger die structure indicated at
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station L, and the die structures illustrated at
station O and P, respectively.

Reference will now be had more particularly
to Figs. 8 to 14 inclusive. As previously described,
the stock material is fed in sheet form and be-
tween the guides £8. As previously set forth, in
the body 62 there is formed an aperture 63 in
which is mounted the female corrugating or
drawing die 64. Now, the outer peripheral edge
of said die as indicated at 67 is engaged by the
blanking die 85 carried by the crosshead 8. This
forms a circular blank from the sheet which re-
mains stationary during the. subsequent opera-
tion at this station,

Now, with the sheet severed from the blank,
there results a circular blank between the form-
ing die 68¢ and the flared portion 88a of the
tubular die 84. As shown in Fig. 8, the two con-
fronting faces 58b of these two structures are
tapered or inclined toward the tubularity in the
female corrugating die §4.

As shown in Fig, 10, the face €4b is corru-
gated, as indicated at 64c. These corrugations
are radially arranged and in spaced relation and
are equidistant. The corrugations are formed
by the grooves G4d in said face which grooves
merge into the linear grooves 6de in the tubular
portion of the female die 64, the merging por-
tions being indicated by the numeral 84f.

There is suitably secured to the confronting

face 68D of the die 68a a plurality of corrugating
fins 68c. These are preferably formed in pairs,
as illustrated in Fig. 11, a pair of said fins being
connected together as indicated at 68d and be-
ing suitably secured to the face 685, as indi-
cated at 68¢. The resultinig construction is that
there is provided an annular series of radially
arranged fluting fins, each of which is adapted
to register with g fluting groove 6&d. As pre-
viously described, the initial movement of the
crosshead 68 forms the blank by severing the
same from the sheet stock I and then continued
movement of the crosshead €3 toward the fe-
male corrugating die forms in the blank the
creases indicated by AA in Fig. 13. After this
formation occurs, as previously described, the
crosshead 68 backs away from the corrugating
female die an amcunt sufficient to relieve the
clamping action of said dies on the radially
creased circular blank. This return movement,
however, is not sufficient to clear the cutting die
66 from cooperative position or association
with the cutting surface or periphery 67, but
so that the blank I remains trapped between the
two corrugating dies. : ;
Thereafter, s previously described, the male
plunger 85, having the substantially conoidal
end 65¢, is caused to advance and it enters the
aperture §% in the corrugating die B8a. The
periphery and point, as it were, of this plunger
65 is longitudinally fluted as at 63b and the flut-
ing extends into the front face $5¢ as indicated
at 85d. The positioning of these flutings are
such and the spacings are such that they cor-
respond with and are complementary to the
flutings or grooves 84e in the female corrugat-
ing die 64. Upon. the face 65c engaging the
blank I after the die 83a has been retracted
to blank releasing position continued forward
movement (movement to the right—see Fig, -8)
serves to draw the blank stock into the tubular
portion of the fubular fernale corrugating die.
In sc doing, the previcusly radially grooved rim
portion of the stock follows the groovings and
is partially confined by the ribs €8¢ so that said
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stock includes a bulging, buckling or bowing
position as indicated at BB in Fig. 14. Fig. 14
illustrates what might be said to be the edge of
the blank after having been drawn toward the
central hole in the female die and to an extent
where said edge is midway between the outer
peripheral edge of the die and the inner tube
forming edge of said die. This action results in,
first, the formation of preformed flutes and then
the formation of preformed corrugations be-
tween the fluted portions by reascn of the afore-
said action. These corrugations are compressed
in the movement of the blank into the tubular
portion of the female die 84 so that when the
blank is finally drawn into semi-article forma-
tion, as illustrated in Fig. 15, there is provided
at the upper edge thereof a reversely corrugated
formation in the stock, the same bheing indicated
by the letters CC. This means that the stock
or material from the bottom or side wall imme-
diately adjacent the bottom to its upper or outer
free edge is progressively corrugated and, there-
fore, is progressively thickened in the initial
formation.

Fig. 15 illustrates the stock held in position

" with the male plunger seated in the female cor-

rugated die just prior to the final forward move-
ment of the plunger to eject the partially formed
article from the blanking, corrugating and ini-
tial forming station and into the registering well
structure 52 carried by the adjacent porticn of
the partable receiver £8—§0. Following dis-
charge of this partially formed article, the
plunger is fully retracted to its initial position

~ to the left, see Fig. 2, and the corrugating form-

ing die and the blank cutting die 66 are simi-
larly retracted. A web stripper 60q, see Fig. 8,
may be employed if desired. It frees the web
from die 64 when die 6% has cleared the for-
ward end of blanking edge §71.

Then the sheet is advanced the required
amount as previously described so that new
blanks may be cut therefrom and new articles
may be formed therefrom. Simultaneously
therewith receivers are closed and the turreb
carrying the same and the receiving wells is
indexed from the blanking station to the sta-
tion . No further description of the specific
blanking and initial forming die structures, or
their operation, is believed necessary. The fore-
going arrangement, therefore, provides a very
uniform, predetermined wrinkle in the blank and
by reason of the backing off arrangement of the
indenting or creasing die the friction of the sur-

5 faces upon the blank is reduced to 2 minimum

and the subsequent formation of the blank intc
partial article form is thereby expedited. .

Reference will now be had to Figs. 2 and 16.
Tt will be remembered that in Fig. 2, numeral
{11 indicated a plunger and this is a rubber ex-
panding punch. Numeral {18 is the top edge
forming collar which is locked in place by the
mechanical pressure exerted by reason of the
toggle structure associated with the crosshead
88 and it is locked in place on the receiver §8—80
in which is mounted the several wells g2, the
interior thereof serving as an exberior form for
the resulting article.

In Fig. 16, the same numerals are employed.
The article is indicated by the letters DD. The
plunger includes the main supporting - member
111 which is apertured at 1 { {a to receive the stem
11!y of a rubber or resilient plunger structure
1{tc, the stem and member il being suitably
locked together by means of a set screw tiid.
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For a further description of the rubber plunger
fiic, it is to be understood that owing to the nil
compressing characteristics of rubber that this
plunger in its normal state (without applied pres-
sure) is somewhat smaller in diameter than the
inside diameter of the resulting article and
longer in its normal state than the depth of the
resulting article. This proportion is essential so
that plunger {lic can thereby enter or be with-
drawn from the resulting article in its normal
state, which is smaller in diameter and thereby
allows for the proper clearance. Upon encoun-
tering axial resistance, the rubber expands out-
wardly or transversely and substantially equally.

As the crosshead §8 moves down toward the
receiver 92, it initially has its central projecting
portion {18a enter said well and this forces down-
wardly the stock of the article DD so that a
substantially uniform, even and true upper
edge is formed on the article. After the ring
structure 148 is seated on the well, the plunger
{1{ advances and serves to force downwardly
and transversely the excess stock and thus the
thicker stock portions at the upper edge of the
article DD are caused to flow into the thinner
portions of the article until when the plunger
{1t is fully seated within the well structure as
shown in Fig. 16. The resultant article included
between the well and the punch {{{—ilic is
substantially of uniform thickness throughout.
This appreciably removes all wrinkle formations
and major deformations. In the third stage
formation, as has been previously described, the
punch {{8 is of substantially similar or identical
character to that indicated by the numeral 1{1
in Fig. 2 and illustrated in detail in Fig. 16, or
on resuliting articles where an exceptionslly
smooth finish is desired on the interior surface
of the side walls a solid metal punch or an
expanding mechanical punch referred to as {938
may be used.

Further referring to Fig. 16, for convenience
only, the lower portion of said figure is shown
as the same appears at station M in Fig. 2, it
keing understood that when at this station the
- crosshead 98 and the forming die 110 and plung-
er {i{ are not associated with the article DD or
the well 82 so that for the following descrip-
tion it is assumed that these parts are not pres-
ent in the bottom half of the disclosure foun
in Fig. 16. ‘

It will be remembered that a series of six wells
is supported, three by one of the receiver ele-
ments 89 and three by one of the receiver ele-
ments €8, and when the two are associated to-
gether the six wells-are in aliznment and in pre-
determined spaced relation. 'The bottom of each
well is herein shown provided with a bore 388
and slidably supported therein is a valve stem
284 mounted on one end of which is a retainer
382 and on the opposite end of which is mounted
a valve 383 with a tapered face 304 that coop-
erates with the corresponding tapered face 388
of a frusto conical recess 388, The interior ex-
posed face of this valve member 383 is flush with
the bottom of the well structure. Each portion
89 and 88 is provided with a plurality of reg-
istering bores 387 that extend therethrough and
communicate with similar bores 308 in the turret
structure 8%, These latter bores all communicate
with a central passage 389 which in turn, at
gtation M, registers with the air pressure sup-
plying conduit {25 as diagrammatically illus-
trated in Fig. 2 and Fig. 16.

Each well is provided with a plurality of ducts
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310 positioned about the stem receiving bore 300.
When the pressure is supplied to the header
structure 309, air pressure elevates the valve
member 203 to open the same permitting the air
to escape from said ducts and between the ar-
ticle and the well structure so that the air ef-
fects the release. 'This also is assisted by the
action of the plunger type valve 303 by the force
of gravity acting on said valve. Thus, each ar-
ticle is positively assured of ejection from its
well structure at station M following initial
formation at the blanking station and subse-
quent stations K and L.

Reference will now be had ic Figs. 17 to 19
inclusive, as well as Fig. 4—the latter represent-
ing stations O and P following the drying of the
article after initial formation and discharge from
the well atf staticn M.

In said Fig. 4, the punch 193 is of mechanical
expanding type and one form of the same is il-
lustrated in Figs. 17 to 19 inclusive. The plunger
¥84 constitutes the finish sizing punch and it may
be of mechanical type or of the rubber pressure
type as desired. If of the latter type, it may be
substantially the same as that previously de-
scribed and illustrated more particularly in Fig.
i5. In any event, associated with the latter is
the finishing collar or top edge forming die 195.
As previously set forth, the receivers 164 are
made & trifle larger in diameter than the wells
82 so as to allow the stretch previously men-
tioned in the side walls to take place in the me-
chanical expansion at this station O and to per-
mit the article to relieve all stresses and strains
therein so that the article will dry out to uniform
size without any stresses or strains included
therein that would subsequently be found in the
seconid operation, I, of course, is to be under-
stood that the finish punch 124 may also be of
mechanical type, if desired.

In Figs. 17 to 19 inclusive numerals beginning
with 211 are employed without regard to whether
other numerals in other figures have been ap-
plied to the mechanical expanding punch desig-
Iiuafed more especially in Fig, 4 by the numeral

23.

Herein the punch structure is shown of six-
segment character, as it were.

The central stem of the mechanical expander
or punch is indicated by numeral 24! and mounts
at its lower end the base or article bottom form-
ing portion 342 which projects laterally there-
from and its upper face 3i3 is annularly grooved
as at 314,

lidably mounted on stem 2{{ is sleeve 2i5
including a lengitudinally directed elongated slot
318 therethrough. The upper end of the sleeve
21§ is threaded as at 347 to receive an adjust-
able stop member (nut) 3{8. The lower end of
the sleeve 8i5 is frusto-polygonal in character
having six tapered faces 319, and a shouldered
portion 328,

A head structure 321 has its lower face 322 an-
nularly grooved as at 323. Three spacing mem-
bers 324 having shoulders 325 and 325 serve to
space the head lower face 322 a predetermined
distance from the base upper face 313 so that
the six cooperating expanding ssgments may
ireely move radially therebetween. The ends 327
are threaded at 328 into the base 212 and the
cpposite threaded exposed ends 330 extend
through beres 228 in the head meount and clamp-
ing nuts 231.

The head 221 is relieved as at 332 to form a
chamber having shoulder 332 engageable by
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shoulder 328 of the frusto-polygonal wedge 327,
The head 232! includes an upwardly directed tu-
bular extension 334 spaced from stem 3ff and
providing an annular channel for sleeve 2{5. A
bolt 335 connects the stem and head together and
rides in slot 316 of sleeve 315 and prevents rela-
tive rotation between the wedge and the expand-
ing segments or the head and base.

The six expanding segments are of two kinds
and alternated. One segment is shown clearly
in Fig. 18 in side elevation. The other segment
is shown clearly in Figs. 17 and 19 and in central
section in the latter figure.

Each of the first mentioned segments 338 in-
cludes oppositely directed ears 337 and 338 which
register with channels 314 and 323 respectively
and associated with said ears are springs 328 and
2486 which normally constrain segments 328 in-
wardly into wedge engagement. Herein the in-
ner face of the segment 336 has an inclined face
24} complementary to the wedge inclination.

Each of the other three segments 842 is slotted
as at 343 to embrace the spacing studs 324. This
slot is of sufficient radial width, as illustrated, to
permit the segment to move radially between the
base and head. Springs 844 seated in recesses
345 in the stud 224 bear on face 343a of the slot
243 and normally constrain the segment 342 into
wedge engagement. An ear 345 on said segment
alsc seats in base slot 314, The wedge engaging
face 345 of this segment is inclined and comple-
mentary to the inclination of the wedge.

The adjacent faces of adjacent segments are
complementary as shown in Fig. 17 so that as the
segments move cutwardly and radially the sum-
mation resulting outer periphery is substantially
complete and merges at the top and bottom with
the adiacent outer surfaces of the head and base
respectively as shown by the dotied lines in Fig.
18.

Tt will be obvious that bodily movement of stem
211 merely positions the mechanical expanding
punch as desired. However, application of pres-
sure to collar or nut 318 forces wedge 315 down-
wardly thereby simultanecusly and to a corre-
sponding degree foreing all segments radially out-
ward. Pinal outward movement may be limited
by the lower end of slot 316, the lower limit of
travel of the member engaging the nut 3{8§ or
by ears 337 and/or ears 345 engaging annular slot
314, as desired or required.

It is also to be noted that the rubber plunger
shown and described may be pneumatic character
instead of substantially solid character. When of

pneumatic type, it would be inflated by a regu--

lated pressure before or during seating moverment
or when seated as desired or required. Such in-
flation naturally would be properly timed.

YWhile the invention has been illustrated and
described in great detail in the drawings and fore-
going description, the same is to be considered as
illustrative and not restrictive in character.

The several modifications described herein as
well 2s others which will readily susgest them-
selves to persons skilled in this art, all are con-
sidered to be within the broad scope of the inven-
tion, reference being had to the appended claims.

The invention claimed is:

1. In 2 container forming machine, means at
one station adapted to simultaneously supply
planks to a pair of spaced, movable, elongated
members, means for moving said members later-
ally into abutting relation and away from each
other, at least one blank receiver carried by each
elongated member; each receiver having a por-
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tion projecting laterally from one side face of its
elongated member and toward the confronting
side face of the other elongated member, each
blank receiver having a blank receiving cavity
therein, the blank receivers being spaced apart
lengthwise of the elongated members when the
same are in substantially abutting relation, each
of the confronting faces of the elongated mem-
bers having a recess therein to laterally nest the
laterally projecting portion of the receiver car-
ried by the other elongated member when the
members abut each other, the blank receivers,
when so nested, being in alignment with each
other, a plurality of aligned blank working means
at a second station spaced from said one station,
said blank working means having a spacing
therebetween and alignment corresponding to the
spacing between and alignment of said receivers
when said receivers are at said second station
and said members are in abutting relation, means
for moving the receivers from the one station to
the second station, and means for moving the
blank working means into blank engagement for
working thereon when the blank receivers are at
said second station,

2. In a container forming machine, the combi-
nstion of an indexable turret, means for inter-
mittently rotating said turret, a plurality of pairs
of spaced, movable, elongated members carried
by said turret, means abt one station adapted to
simultaneously supply blanks to a pair of said
members, means for moving each pair of mem-
bers laterally into abutting relation and away
from each other, at least one blank receiver car-
ried by each elongated member, each receiver
having a portion projecting laterally from the
side face of its elongated member and toward
the confronting side face of the other elengated
member, each blank receiver having a blank re-
ceiving cavity therein, the blank receivers of each
pair of elongated members being spaced apart
lengthwise of the elongated members, each mem-
ber having a confronting face recess adapted
when the members abut each other tc nest the
laterally projecting portion of the blank receiver
carried by the other of said elongated members,
the blank receivers, when so nested, being in
alignment with each other, 2 plurality of aligned

’ plank working means at a second station spaced

from said one station, said hlank working means
having a spacing thervebetween and alignment
correspoending to the spacing between and align-
ment of said receivers when said receivers are

" at said second station and seid members are in

abutting relation, the axis of turret rotation and
the alignments of the receivers of the pairs of
elongated members being parallel, the several
pairs of turret carried elongated members hav-

} jng arcuate spacing therebetween for successive

registration of each pair of members at sald one
and said second stations, the receivers at said
one station registering with the klank supplying
means and then with the klank working means
at said second station, the mesns for moving
each pair of elongated members towards and
away from each other being cperable prior to
and following turret presentation of each pair
of elongated members to the blank supplying
means.

3. In a forming machine including a centrally
apertured creasing member having ribbing at one
end direcied ocutwardly from the aperture, a
plunger movable longitudinally in the apesrture
thereof, a tubular, interiorly corrugated, die
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member, means for relatively moving said creas-
ing member and said die member, a ribbed face
on the die member at the end closest to the
creasing meimber, the face ribbing being comple-
mentary to the creasing member ribbing for
creasing a blank therebetween, said plunger hav-
ing corrugations therson complementary to the
tubular die member corrugations, means for
meving the plunger, following blank creasing,
toward, into, and through the tubular die mem-
ber with the previousiy creased blank between
the die member and the plunger, tc force the
creased blank entirely through the die member,
and a substantially closed end receiver mold im-
mediately adjacent the blank discharging end
of the tubular die member for simultaneocus re-
ception of the blank and the plunger, the plunger
seating in said receiver mold and against the
clesed end thersof for uniform distribution of
the blank stock.

4. A fibre stock forming machine, as defined
by claim 3, wherein the ribbing of the centrally
apertured member comprises a plurality of fin-
like blades, each with an anchoring base portion,

and means detachably securing the base portions »

to said centrally apertured member with the
blades projecting therefrom and toward the tu-
bular die member.

5. A fibre stock forming machine, as defined
by claim 3, wherein the ribbing of the centrally
apertured membear comprises a plurality of fin-
like blades, each with an anchoring base portion,
and means detachably securing the base poriions
to said centrally apertured memher with the
blades projecting therefrom and toward the tu-
bular die member, the blades being arranged in
pairs and the base portions of each pair being
integral, said base sscuring meang being posi-
tioned between the integral base portion econ-
necied blades.

6. In a container forming machine, the com-
bination with an intermittently movabkle endless
conveyor, movable a predetermined distance at
each movement thereof, a plurality of successive-
ly arranged cup-shaped receiver molds carried
by said endless conveyor with a spacing therebe-
tween substantially equal to the aferesaid prede-
termined distance, a stationary frame, a sub-
stantially stationary platen supporied thereby
and acress which said conveyor passes for platen
backing cf the receiver molds, a pair of spaced
plungers movably supported Ly the frame and
simultaneously movable into a pair of platen
backed adjacent receiver molds for expansion of
the articles therein, said spaced plungers succes-
sively ccoperating with each receiver mold, ap-
ertured ring means movably supported by the
frame and adapted for engagement with a re-
ceiver moeld for article retention therein and sub-
sequent article top edge formation, one of the
plungers being longitudinally movable in the ring
means aperture and relative io the ring means
for pressurc surfacing and top edging of the re-
tained article, means for selectively moving the
ring means and the plungers tocward and away
from the then platen backed, plunger register-
ing, receiver molds whereby the ring means is
initially engaged with one of said vlaten hacked
receiver molds prior to the plunger nesting there-
in, said ring means moving means retaining the
ring means in engagement with the ring engaged
receiver mold until the ring means associate
plunger is disengaged therefrom. )

7. In a container forming apparatus having a
plurality of article transfer stations, the combi-
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mation of an endless conveyer infermittently
‘movable between two stations, a plurality of cup-
sshaped article receivers, means for successively
presenting each receiver, with a cup-shaped ar-
nd plurality
‘of cup-shaped article receivers, means for suc-
cessively presenting each of the second cup-
shaped article receivers to a subsequent station,
-a plurality of article supports carried by said
-conveyor, successive aiticle supports being suc-
cessively registrable with and nestable in sue-
‘cessive firgt cup-shaped receivers and then with
rsuccessive second cup-shaped receivers, the con-
‘veyoer being stationary dquring the nesting of the
;supports in the registering receivers, successive

-
880

.article supports having s spacing itherebetween

‘upon said conveyor whereby tws article supports
simultaneocusly register with one each of the dif-
‘ferent cup-shaped receivers, and means at each
-of the two stations for nesting the conveyor sup-
‘ported article support at that station within the
-adjacent cup-shaped receiver then registering
‘therewith for article transference and then de-
‘nesting of the same for conveyor and supporg
‘travel clearance, operation of the last mentioned
‘means only oceurring when the conveyor is sta-
‘tionary.

8. A contfainer forming arparatus as defined by
«claim 7 wherein: the conveyor supported article
supports at the transfer stations are oppositely
-directed relative to each other.

9. A container forming apparatus as defined by

-claim 7 wherein there is provided at each station

intermittently operable fluid pressure means for
facilitating transference of the article between
‘the receiver and support then registering at that
:station and only cperable when the conveyor is
stationary and after the nesting means at the sta-
tion has effected the nesting relationship be-
‘tween said registering receiver and support at that
station, said fiuid pressure means being inopera-
‘tive when denesting has been effected for con-
‘veyor travel.

10. In a container forming apparatus having a
Pplurality of article transfer stations, the combina-
tion of a plurality of parallel series of cup-shaped
Teceivers, each series including a plurality of said
Teceivers having like spacing therebetween,
means for simultaneously presenting to cne sta-
tion, one receiver of each series, a second plu-
rality of parallel series of cup-shaped receivers,
each series thereof including g plurality of said
second mentioned receivers having like spacing
therebetween, means for simultanecusly present-
ing to another station one receiver of each sec-
-ond mentioned series, an endless conveyor inter-
mittently movable between the two aforesaid sta-
tions, a third plurality of paraliel series of article
supports on said conveyor, each series thereof in-
cluding a plurality of said article supports having
like spacing therebetwesn, the number of all par.
allel series being identical, the successive series
being in alignment, the support spacing upen said
conveyor simultaneously registering a support
with one of the first mentioned cup-shaped re-
ceivers at the one station and ancther support in
the same series with a second mentioned receiver
of said another station, and means at each of the
stations for moving the conveyor portions adja~
cent thereto toward and away from the adjacent
cup-shaped receivers then at the stations to effect
nesting and denesting between the then regis-
tering cup-shaped receivers and article supports.

11. A container forming apparatus as defined
by claim 10 wherein the first mentioned present-
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ing means comprises an intermittently rotatable
turret upon which is mounted the first mentioned
cup-shaped receivers, article transference occur-
ring while the turret is stationary, and a plurality
of reciprocable plunger die means in juxtaposi-
tion to the turret and movable toward and away
from the latter, there being as many plunger die
means as there are parallel series of cup-shaped
receivers upon the turret, the plunger die means
having an alignment parallel to the turret axis of
rotation and spaced apart identical to the spac-
ing between the parallel series on the turret, the
plunger die means reciprocation occurring while
the turret is stationary.

12. A fibre stock container forming apparatus
as defined by claim 10 wherein the second men-
tioned presenting means comprises an intermit-
tently movable conveyor upon which is mounted
the second mentioned cup-shaped receivers, a
stationary frame, a platen carried thereby over
which the second mentioned presenting means
conveyor passes, at least one of each receiver cf
each series of said last mentioned conveyor sup-
ported receivers being platen backed, the said
one receivers having an alighment transverse to
the parallelism of the series, and a plurality of
similarly aligned plunger means reciprocable on
the frame toward and away from the platen and
into said platen backed receivers when the platen
associated conveyor is stationary and the plunger
means are in registration with the conveyor sup-
ported cup-shaped receivers on the platen.

13. A fibre stock container forming apparatus
as defined by claim 10 wherein the second men-
tioned presenting means comprises an intermit-
tently movable conveyor upon which is mounted
the second mentioned cup-shaped receivers, a
stationary frame, a platen carried thereby over
which the second mentioned presenting means
conveyor passes, at least one of each receiver of
each series of said last mentioned conveyor sup-
ported receivers being platen backed, the said
one receivers having an alignment transverse to
the parallelism of the series, and a plurality of
similarly aligned plunger means reciprocable on
the frame toward and away from the platen and
into said platen backed receivers when the platen
associated conveyor is stationary and the plunger
means are in registration with the conveyor sup-
ported cup-shaped receivers on the platen, and a
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second plurality of plunger die means parallel to
the first plurality of plunger die means, and simi-
larly and simultaneously movable upon the frame,
the spacing between the two pluralities of plung-
er die means being that between successive con-
veyor supported cup-shaped receivers, the platen
simultanecusly backing twc successive conveyor
supported cup-shaped receivers of each parallel
series thereof, and a plurality of apertured ring
means reciprocable on said frame and in each
of which one of said plunger die means is mount-
ed, each of the latter being relatively movable
therein, the ring means engaging the platen
backed receivers prior to plunger die means nest-
ing therein, and ring means separation occurring
subsequent to plunger die means denesting,

14. A container forming apparatus as defined
by claim 10 wherein the first mentioned presenting
means comprises an intermittently rotatable tur-
ret upon which is mounted the first mentioned
cup-shaped receivers, article transference occur-
ring while the turret is stationary, and a plurality
of reciprocable plunger die means in juxtaposi-
tion to the turret and movable toward and away
from the latter, there being as many plunger die
means as there are parallel series of cup-shaped
receivers upon the turret, the plunger die means
having an aligsnment parallel to the turret axis of
rotation and spaced apart identical to the spac-
ing between the parallel series on the turret, the
plunger die means reciprocation occurring while
the turret is stationary, the second mentioned
presenting means comprising an intermittently
movable conveyor upcn which is mounted the
second mentioned cup-shaped receivers, a sta-
tionary frame, a platen carried thereby over
which the second mentioned presenting means
conveyor passes, at least one of each receiver of
each series of said last mentioned conveyor sup-
ported receivers being platen backed, the said one
receivers having an alighment transverse to the
parallelism of the series, and a plurality of simi-
larly aligned plunger means reciprocable on the
frame toward and away from the platen and into

5 said platen backed receivers when the platen as-

sociated conveyor is stationary and the plunger
means are in registration with the conveyor sup-
ported cup-shaped receivers on the platen.

LEE M, WILEY.




