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This invention relates to transfer heads for pulp mold-
ing machines, and more particularly to an expandable
combination compression and transfer head for rotary
pulp molding machines.

‘In the mass production of s1mple low-unit-cost molded
pulp articles, such’ as plant pots, pie plates, and the like,
it is customary to employ rotary molding machines hav-
ing a plurality of foraminous suction forming molds,
which are advanced successively in a circular path
through a vat of dilute liquid pulp slurry wherein the
pulp articles are formed by suction deposition of pulp
fibers onto the molds. =~ The initially formed pulp articles,
known as preforms, produced by the accretion of pulp
fibers onto the foraminous forming surfaces of the molds
in this manner, exhibit a relatively smooth surface on
the side thereon formed in contact with the mold sur-

. faces, and the opposite side of the articles formed in con-
tact with the liquid slurry appears at this stage of the
production process to possess the relatively coarse sur-
face normally characteristic of molded pulp articles.
When it is desired to impart denseness and smoothness
to both sides of the molded articles, which may be essen-
tial for certain uses of the finished molded articles or for
improving the appearance of the'articles to enhance their
sales appeal, it has been customary to subject the articles
to a compression treatment while they are still at the wet
preform stage. This treatment has normally been per-
formed by a separate pressure head mounted adjacent
to the molding machine, and adapted to compress the
articles against the forming molds before the articles are
transferred to heated drying apparatus. Following par-
tial or substantially complete drying of the articles, they
are sometimes subjected to finishing operations involv-
ing additional compression treatments to further densify
the articles and highly smoothen the surfaces thereof.

One or more transfer heads are usually provided for
successively transferring the wet pulp preforms from
the forming molds to the drying apparatus. )
types of molding machines a single reciprocating trans-
fer head may be used, while on many rotary type mold-
ing machines a plurality of transfer heads may be mount-
ed on supporting arms radiating from a common shaft
rotatable in cooperation with the rotary forming molds
at a transfer point elevated above the vat of pulp slurry.
Suction is applied internally to the forming molds as
they are submerged in and are advanced through the vat
of dilute liquid pulp slurry, and this suction is auto-

matically shut off as each of the successive molds em- °

erges above the slurry and approaches the transfer point.
A short blast of compressed air is then applied internal-
ly to each of the successive molds to blow off the wet
pulp preform therefrom, and to transfer the preform
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holding its preforms on the heads by relatively light
suction, and said transfer heads are generally incapable
of imparting any compression treatment to the preforms.
Unlike the pressure heads used for compression treat-
ments which must accurately conform to the contour of

- the preforms, such transfer heads conform only approxi-
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mately to the preform contour. -~ Ordinary transfer heads:
cannct be allowed. to fit tightly against the peforms be-
ing transferred, because of the danger of scuffing the
fibrous surfaces of the preforms during engagement and
disengagement thereof, and because some clearance must
be allowed for the nmormal movement of the preform
during the pneumatic transfer of each preform from the
forming mold over-to the transfer head. Another rea-
son for the inability of conventional transfer heads to
be used as a compression head, is the fact that most
transfer heads are lightly conmstructed and mounted to
facilitate fast movements ‘and changes. in direction of -
movement, which renders them unsuitable for exerting
heavy pressures. The provision-of a separate heavy pres-
sure head may be feasible in some instances; but on some

" types of molding machines there is insufficient operating
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space for the installation of such a separate pressure
head.” Consequently, a need has existed for a dual-
function head capable of effectively performing both the’
compression -and transfer operations on a pulp molding
machine.

An object of the present invention is to prov1de a com-
bination compression and transfer head for pulp molding
machinss.

Another object of the invention is to provide a dual-
function head for- effectively performing both the com-
pression and transfer of wet pulp preforms on rotary
molding machines.

Still another object of the invention is to provide pulp
molding machines with an expandable transfer head,
which is capable of expanding into close conformity with
the - contour of a pulp preform to apply compression
thereto, and is also capable of subsequently applying
suction to the preform to effect transfer thereof.

In accordance with certain features of the invention,
a perforated transfer head is covered by an expandable
diaphrgam having a plurality of spaced flap valves reg-
istering with the perforations in the transfer head, said
valves being adapted to close when internal pressure is

applied to the head to expand the diaphragm, and said
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*valves being adapted to open when internal suction is

applied to the head during transfer operations.

Other objects and the nature and advantages of the
invention will be apparent from the following detailed
description of a specific embodiment thereof, when con-

* sidered in conjunction with the accompanying drawing,
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wherein: ‘
Fig. 1 is a schematic representation of a rotary pulp
molding machine associated with an expandable transfer

~ head embodying the invention;
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Fig. 2 is'a plan view of a transfer head embodying
the invention; ’ '

Fig. 3 is a vertical section taken along the line 3-—3
of Fig. 2;

Fig. 4 is an enlarged vertical section of a portion of

- the transfer head, shown in its expanded condition durmg

a compresmon operatlon, ]
Fig. 5 is a view corresponding to Fig. 4, but showing
the portion of the transfer head in its unexpanded con-

_ dition during a transfer operation;

over to the cooperating transfer head. At the same time, -

suction is applied to the transfer head to hold the pre-
form thereon until it is deposxted onto a conveyor lead-
ing to the drying apparatus.

Conventional transfer heads are desxgned to engage
the pulp preforms with only light contact therebetween,

70

Fig. 6 is -a vertical sectional view of a portion of a
transfer head representing a second embodiment of the
invention, shown in its expanded condition compressing
awet pulp preform against a pulp mold, and

Fig. 7 is a fragmentary view correspondmg to Flg 6,

7 but showing the portion of the transfer head in its un--
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expanded condition and transfemng a pulp preform‘

thereon.

Referring to Fig. 1, the rotary pulp molding machine
illustrated schematically therein comprises a rotary drum
18 having a plurality of foraminous suction molds 12
mounted at equal intervals on its periphery. During ro-
tation of the drum 19 the molds 12 are advanced in a
circular path disposed in a vertical plane through a

vat 14 containing dilute liquid pulp slurry. The rotation
of the drum 19 is intermittent, so that the molds 12
are advanced step-by-step into and through the slurry,
and then they are advanced successively into registration
with a transfer head 16 embodying the invention. Merely
for purposes of illustration, the head 16 is shown as being
of the reciprocable type, and it is. vertically reciprocable
into and out of registraticn with the successive molds 12.
It is also horizontally reciprocable along a track 18. be-
tween its position in registration with one of the molds
12 (shown in full lines), and its discharge position
(shown in dotted lines) overhanging-a conveyor 28 lead-
ing to a drying oven (not shown). When the head 16
is first brought into its full line registration position, it
is adapted to underge expansion by the application of in-
ternal fluid pressure thereto, thereby applying com-
pression to a wet pulp preform 22 interposed between
the head 16 and the mold 12 cooperating therewith.
Then this pressure is shut off, and internal suction is ap-
plied to the head 16, which suction is continued to hold
the preform 22 thereon as it is carried horizontally over
to the discharge position overhanging the conveyor 20.
Termination of this suction allows each preform to drop
onto the conveyor 26, and at this time the head 16 may
be reciprocated vertically to bring it down close to the
conveyor 20, thereby reducing the distance through which
the preforms are dropped to avoid the possibility of dam-
aging the still moist and fragile preforms in dropping
them.

In Figs. 2 and 3 there is shown a transfer head embody-
ing the. invention, which for purposes of illustration is
contoured for use in the production of generally rectangu-
lar molded pulp plant pots. This head comprises a con-
toured metallic plate 24 having a plurality of transverse
perforations 26 extending therethrough at uniform inter-
vals over the entire area of its contoured surface, and
having a peripheral rectangular rim 28 adapted to be-se-
cured to a suitable supporting base (not shown). This
base communicates through suitable valved connections
with suitable sources of pressure and suction, which are
supplied alternately to the interior of the transfer head.

"An expandable flexible diaphragm 39 made of a rela-
tively thin sheet material, preferably formed from a
natural or synthetic rubber composition, covers the en-
tire: outer surface of the contoured metallic plate 24.
The- diaphragm 39 is secured around its periphery to
the tim 28 of the plate 24 by means of a retaining ring
32, which is fastened to the rim 28 by a plurality of
bolts 34. A plurality of perforations 38 are formed in
the diaphragm 36 in registration and corresponding in
number and arrangement with the perforations in the con-
toured plate 24. Each of the diaphragm perforations 36
is provided with an individual flexible flap valve 38
mounted .on the inner surface of the diaphragm 30, and
adapted to provide for the unidirectional flow of air or
other fluids through the perforations 36.

A single one of the flap valves 38, together with asso-
ciated adjacent portions of the diaphragm 30 and the
perforated contoured plate 24, is depicted in its closed
and its open positions in Figures 4 and 5, respectively.
The flap. valve 38 may be made of a short strip of the
same flexible. rubber composition sheet material of which

the. diaphragm 30.is constructed. One end of the flap.
valve 38 is secured-by an adhesive, stitching or other.

suitable bonding means,. to the inner surface of the dia-

phragm 39 adjacent to one of the, perforations 36 therein,
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and the opposite end of the flap valve is free to flex be-
tween the open and closed positions of this valve.

‘When compressed air or other fluid pressure is applied
to the interior of the contoured plate 24, the tendency
of the fluid to flow outwardly through the aligned perfo-
rations 26 and 36 causes the flap. valve 38 to flex into its
closed position covering the perforation 36, as shown in
Figuré 4. In this closed pesition, the building up. of fluid
pressure trapped by the closing of all of the flap valves
38 in this manner, causes the diaphragm 30 to expand.
In its expanded condition. the diaphragm 30 bulges out-
wardly away from the contoured plate 24, becoming
spaced therefrom as shown in Figure 4. The resultant
enlargement of the transfer head causes it to conform
closely to a wet pulp preform at the transfer point, and
at the same time compressive pressure is applied to the
preform by the transfer head.

When the expansive fluid pressure applied to the dia-
phragm 38 is shut off, and suction is then applied there-
to, the valves 38 flex to their open position uncovering
the perforations 36, and the entire diaphragm 38 con-
tracts until it fits snugly against the outer surface of the
contoured plate 24, as shown in Figure 5. Continued
application of the suction tends. to draw air inwardly
through the perforations 36 and thence through the
perforations 26, thereby enabling a pulp preform to. be
held thereagainst for the duration of: a transfer operation.

It may be possible to modify some standard suction
type transfer heads to convert them. into dual-function
heads embodying the invention, by the installation of
diaphragms, such as the: diaphragm 30, and suitable hose
connections. In such cases it may be necessary to enlarge
the. existing perforations corresponding to the perfora-
tions 26 in the plate 24, in order to provide suificient
space for the flexing movement of the flap valves: 38 as
they open and close. Due to. the relative thinness and
the ﬂemblhty of the sheet material of which the dia-
phragm 36 is. made, it may be necessary. to provide each
perforation 39 therein with a metal washer 4% embedded
therein concentric with .the perforation 36, to prevent the
diaphragm 3¢ from collapsing into the enlarged perfora-
tion.26 when suction is applied. Collapsing of the dia-
3¢ in. this manner might result in.the production of
undesirable. marks on the molded pulp articles. Con-
sideration. should also be given to. the fact that the
washers 40 must. be sufficiently small.and thin to prevent
them from. producing marks on the molded pulp articles
when the pressure is. applied..

Figs. 6 and 7 illustrate a second embodiment. of the
invention, which. is generally the same.in structure and
in operation as that of the first embodiment, except for
the provision. of a different type. of valve in the fexible
diaphragm. -A. contoured metallic. plate 58, which may
be. generally similar to the plate 24 of Figs. 2 and. 3, is
provided - with a plurality of transverse perforations 52
extending- therethrough at uniform intervals over tie
entire area of its contoured surface. An. expandable
flexible diaphragm 54 composed of relatively thin rubber
sheet material, or the like, covers the entire outer surface
of the contoured metallic plate 58 and is secured to the
periphery thereof, in the same. manner as the diaphragm
3¢ is mounted. A plurality, of short slits 56, which are
adapted to function as valves, are formed in the dia-
phragm 50 registering with and corresponding in number
and in arrangement with the perforations 52 in the con-
toured plate 50.

In Fig. 6 the expandable flexible dlaphragm 54 is shown
in its expanded condition, wherein it is spaced away from
the plate 56, and it is in compressing contact with a wet
pulp preform 58, which has been. deposited by suction
deposition of pulp fibers ont6 a straining screen 68 cover-
ing a standard perforated metallic mold '62. The expan-
sion of the dlaphragm 54 is effected by the. application of
compressed - air. or: other fluid pressure to. the. interior
of. the.plate:.50,..in . the: same.. manner. as.has. been. de=
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scribed in connection with the first embodiment of the

invention. The valve slits 56 are prevented from open-
ing at this time by the uniform flat contact of the. dia-

phragm 54 with the surface of the pulp preform 358
. against which it is urged by the internal fluid pressure.

Although the diaphragm 54 stretches slightly as it under-
goes expansion, the extent of such stretching is not
enough to cause the valve slits 56 to open, so long as
these slits are kept closed by the laying up of the
diaphragm 54 against the pulp preform 58,

In Fig. 7 the diaphragm 54 is shown in its unexpanded
condition, wherein it has contracted and fits snugly
against the outer surface of the contoured plate 58. This
condition is created when the expansive internal fluid
pressure is shut off and internal suction is then applied
to the plate 58. Under these conditions there is no sup-
porting surface for those portions of the diaphragm within
the area defined by the perforations 52 in the plate 58,
and such portions of the diaphragm are freely flexible
to be sucked inwardly, thereby causing the valve slits
56 to open. Continued application of the suction causes
the wet pliable pulp preform to be held snugly against
the diaphragm 54 of the transfer head, as shown in Fig.
7, for the duration of transfer operations.

As an optional incidental feature of the invention, in
order to facilitate the release of the pulp preforms from
the transfer head at the end of the transfer operation,
so that the preforms may be dropped onto the conveyor
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20, the diaphragms 36 and 54 of both embodiments of -

the invention may be provided with a few small transverse
leakage holes (not shown). The size of these holes

should be such that sufficient fluid can leak through the-

holes to allow the preform to drop off when the suction

is terminated at the completion of the transfer operation,.

yet the flow of fluid through these holes when the dia-
phragm is expanded under pressure shall be comparative-
1y insignificant.

Expandable transfer heads embodying the invention are
capable of efficiently transferring molded pulp articles in
their wet preform stage, and they are also capable of ex-
panding into close conformity with the contour of the
articles in applying compressive pressure thereto. The
compressive action of such transfer heads greatly im-
proves the surface smoothness of the pulp articles, and
at the same time additional excess water is squeezed from
the pulp articles. The extraction of more excess water
at this stage of the pulp molding process results in higher
density in the product, and reduces the work required
to effect completion of the drying operation. Beneficial
results also become evident by a reduction in the per-
centage of rejects due to warpage in the molded pulp
products, and by fac1htat1ng an mcreased rate of pro-
duction.

It will be obvxous to those sk111ed in the art that various
changes may be made without departing from the spirit
and scope of the 1nvent10n, and therefore the invention
is not limited to what is shown in the drawing and de-
scribed in the specification; but only as indicated in the
appended claims. . :

What is claimed is:

1. A transfer head for pulp molding machines, com-
prising. a perforated plate contoured approximately to
conform -to the shape of a molded pulp article to be
transferred thereon, said plate being adapted to be con-
nected internally alternately to a source.of fluid pressure
and a source of suction, and an expandable :perforated

. diaphragm covering the exterior surface of the plate and

mcludmg a plurality -of unidirectional fiow: valves per-
mitting inward fluid flow--through™ the pérforated: dia-

phragm and plate but preventmg outward flow there--
‘through, whereby the diaphragm is expanded when the.
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article to be transferred and the diaphragm dis collapsed
when the suction is applied to hold the article thereon
during transfer thereof.

2. A transfer head for pulp molding machines, com-
prising a contoured plate conforming approximately to
the shape of a molded pulp article to be transferred there-
on and adapted to be connected internally to a source of
fluid pressure and a source of suction, said plate having
a plurality of uniformly spaced perforations extending
therethrough, an expandable flexible diaphragm covering.
the exterior surface of the contoured plate, said dia-
phragm having a plurality of perforations corresponding
to and registering with the perforations in the plate, and
each of the perforations in the diaphragm having mounted
thereon a unidirectional flow valve permitting inward
fluid flow but preventing outward flow therethrough,
whereby the diaphragm is expanded when the internal
pressure is applied to compress a molded pulp article
to be transferred -and the diaphragm is collapsed when
the suction is applied to hold the article thereon during

transfer thereof.

3. The transfer head defined by claim 2 wherein the
unidirectional flow- valve mounted on each of the per-
forations in the diaphragm is'a flexible flap valve.

4. A transfer head for pulp molding machines, com~

prising a contoured plate conforming approximately. to
the shape of a molded pulp article to be transferred there- -
on and adapted to be connected internally to a source of
fluid pressure and a source of suction, said plate having
a plurality of uniformly spaced perforations extending
therethrough, an expandable “flexible diaphragm com-
posed of rubber sheet material secured around the pe-
riphery of the head and covering the exterior surface of
the contoured’ plate, said diaphragm having a plurality
of perforations corresponding to and registering with the
perforations in the plate, and a plurality of unidirectional
flow valves mounted one for each on the perforations in
the diaphragm for permitting inward fluid flow but pre-
venting outward flow therethrough, whereby the dia-
phragm is expanded when the internal pressure is applied
to compress a molded pulp article to be transferred and
the diaphragm is collapsed when the suction is applied
to hold the article thereon during tranmsfer thereof..
- 5. The transfer head defined by claim 4 wherein the
unidirectional flow valves mounted on the perforatlons in
the diaphragm are flexible flap valves, comprising a strip
of rubber sheet material having one end thereof secured -
to the inner surface of the diaphragm adjacent to one
of the perforations therein and having the other end free
to flex between open and closed positions * over. the
perforation.

6. The transfer head deﬁned by claim § wherein each
perforation in the diaphragm is provided with reinforc--
ing means for preventing the adjacent portion of the dia-
phragm from collapsing into one of the perforations in
the contoured plate when the suction is applied thereto.

7. The transfer head defined by claim 6 wherein the
reinforcing means is a metal washer embedded in the dia-
-phragm concentnc with respect to each. perforatlon
‘therein.

8. The transfer head deﬁned by c]alm 4 wherem the
valves in the diaphragm  are. short slits formed therein
‘within the area -defined by the perforanons in the con- .
toured plate. .
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internal- pressure is applied to compress a molded pulp -
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