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APPARATUS FOR MAN UFACTURING
PLYWOOD TUBES

: 9 Claims.

‘This:invention pertains to apparatus for form-

ing, on a production basis, a. plurality of indi-
vidual. planiform sheets.or plies of wood veneer
or of very flexible plywood into a finished unit to
constitute the four sidewalls of a box, case, craie
or. similar article. and concurrently setting or
curing . glue . disposed. between the juxtaposed
faces of said sheets while the entire outer surface
of the unit is subjected to pressure that- has been
applied progressively.-
 The primary object of the present invention is
the provision of improved means and method of
producing,son-a large scale and at a low cost,
tubes ‘of :the: type adverted to above and of an
outstanding high grade quality as to appearance
and structure affording service of longer duration
than heretofore attained. from articles of this
general classification, especially those pertaining
to: delivery of bottled liquids, currently referred
to as “beverage cases.”
:Another object of this invention relates to the
apparatus for expeditiously forming plies of wood
into high grade tubes by operators who can be
developed into experts through short periods of
training.’

- A further obJect of this invention relates to a
method and. means for effecting a lap-joint at
the loose ends of a plurahty of 1nd1v1dua1 plani-.
form p11es of ‘wood after they have been formed
into an incomplete tube.of plywood to complete
a.tube thereof,

. This- 1nvent1on also prov1des 1mproved methods
and means of producmg plywood tubes as will be
descr1bed with reference to the drawings.and set
out in. the accompanymg claims,

W1th reference to the drawmgs

Flgure 1 is a perspective .view of. apparatus
employed to wind a stack of loosely assembled
plies of wood veneer about a mandrel and to fuse
them into a, umt by means of an adheswe heat
and pressure;

Pigure 2 is an elevatlon, on an enlarged scale
of the- central .portion of Fig. 1 showing an end
portion of a stack of loose plies applied and se-
cured.to a horizontally disposed mandrel mount-
ed for rotation

Figure '3.is a sectional elevamon of Fig. 2 on
line 8—3.

- Figure 4 is a diagrammatic view of the pressure
applymg apparatus and the mandrel for forming
a-loosely assembled stack of plies as seen in Fig. 2
into a composite tube as shown in Fig. 6.

F1gure 5 is a perspective view of the “ram end”
of the apparatus on which the mandrel is mount-
ed and a fragment of the right hand s1de or “pres-
gure end” of Fig. 1, -
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Figure 6 is a perspective view of a portion of
the product, a plywood tube and the lap-joint at
the ends thereof. .

Figure 7 is _a perspective view, on a reduced
scale, of a stack of loose plies from which the
tube is formed.

Figure 8 is a perspectwe view of the right, hand
end portion of a fabric hose of one of the eleven
pressure units.

Figure 8A is a section of Fig. 8 ‘on line 8A——8A
of Fig: 8.

Figure 9 is a perspectwe view of bottle case, the
end: product of one embodiment of the present
disclosure.

-To the supportmg base (i, Figs. 1 and 5, are
mounted two major units, the “ram section” at
the left end, designated generally by numeral 12,
and the “pressure section,” designated generally
by 13, at the other:end. The main shaft 14.is
organized to slide longitudinally and rotate in
fixed bearing 19 and slidable bearing block 16 to
which the shaft is permanently located by collar
{1 and hub of annular face plate 18 so that the .
latter and mandrel 19, carried on the shaff, can
be moved from the position shown in Pig. 1 to
that shown in Fig. 5. This bearing block slides
on the top surface 20 of bench 21 that is perma~-
nently attached :to the supporting base. This
bearing block is slid in response to-fluid pressure
applied to a p1ston in stationary cylinder 22 to
actuate ram 23, the right end of which is articu-
lated to block IG Also permanently attached to
bench 21 are two columns 24 provided for fixedly
supporting four  horizontally disposed - stripper
rods- 25, the free ends 26 of which projéct freely
into holes 27 of but. not beyond the face plate

" when block 16 is extended to locate the mandrel
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for service as shown in Fig. 1.  The right hand
faces.of these stripper rods are located for regis-
ter Wlth the left hand-edge face of tube 30 as
shown in Fig. 5. Between this face and the ends
of the rods is stripper plate 29 to prevent the rod -
ends from.damaging the tube, since considerable
force is required to strip the tube from the man-
drel.. In Fig. 5 the tube is shown str1pped to the
right hand of the mandrel ready to be manually
removed.

© With reference to Fig. 1 the right hand end of
rotating unit 31 of pressure section I3 is carried
on shaft 31A mounted and retained in fixed bear-~

. ing 32 with suitable collars for rotation, herein-

55

after amplified, while the periphery of the open
ended ring 33, left hand end thereof, is carried
on rollers 34, 34 mounted on base 1!. Under case
3A .are stored ‘ten of the eleven substantially

~ duplicate-independent pneumatic pressure units,




35 through 45 (revealed in Fig. 4), while out of
use. In Fig. 1, unit 45 is shown withdrawn.
Each unit is provided with a pressure bar sup-
port 46 organized for withdrawal by manual op-
eration. These eleven pressure bar supports 48
are each mounted:on’ correlated bracket arms 48
that are Tigidly securedto pressure slider bars 47
that are spaced equally around the periphery of

rotating unit 31 and rigidly affixed to case 3A s0 -
as to constitute a permanent integral part of-the:
In Fig. 4, the diagrammatic-

framework thereof.
portraiture of these pressure units shows them

removed from case 3A and-extended-in-position -

for applying pressure to a plurality ‘of “plies of
wood (not shown in this figure) when wrapped
around mandrel 9. In Fig. 2 ohe’unit:is shown
completely and another partially w1thdrawn from
the case.

The pressure bar supports 46 and pressure
slider bars 47T dgre-each steel*beams havihg an I
section' as shown in Fig. 3. From' the vertical
web of the former, at the left hand: end; under
ring 33, are secured a pair of bracket arms48, 48,
on ‘the lower ends of which are meunted ‘rollérs
49, 49 for movably carrying the pressure bars.
At the right hand ‘end of each of these bars-are
slides -(hot shown) :for embracing the lower hoti-
zontal webs for supporting and maintaining these
bars in a substantially horizontal path ~when
stored under case 3A and as they are withdrawn.

~In'each of the lower corner areas-of pressure
plate ‘52, permanently secured to thelower face
of bar &1, is a hole in which is slidably lodged-a
long ‘bolt 50, the lower ends of -which are secured
to corresponding corners: of shoe 5i which has a
flat top face corresponding in-area' to the pres-
sure-plate. ‘Between the lower face of the pres-
sure plate and the'top face of the shoe‘is a pneu-
matic hose 52 sealed at the left hand end with
¢lamp- 54 and at the other end’ with clamp* 55
(Pig: 8) which is provided with-a nipple 56" to
which is attached hose 51 for servicing the hose:
A compression spring 58 ‘surrounds-éach bolt and
exerts pressuré tending to squeezethe hose; be-
tween thé shoe and pressuré plate, to-collapse it
after ‘manually - operated. two ‘position valve 59
hasbeen moved to place ‘the interior of the hose
into ‘communication with' the ‘atmosphere. < In
the first- posﬂuon ‘the valve is‘closed to prevent
passage of air from- ‘pipe 60 which in turn'is sup-,
plied by hose 81 that-is ‘fed from-manifold" 62
mounted on-shaft 31A from ‘the ‘center of which
extends feed duct 63-that is' connected to an:air

compressor (not shown) ‘by" means ‘of a-rotatable -
“~In-this posmon the interior-of

packed joint 64.
the hose is'in communication’ with the- atmos—
phere as-stated and the sprmg~ma1ntams it in a
éollapsed state until air pressure is-applied.” To
limit the travel of the shoe, sléeve stops' §5 are
provided, they surround the bolts §0. “When the
valve is in the other position’ air under pressure
jsfed to the hose to expand-it-and force the ex-
posed or outer face of shoe intc contact Wlth the
outer surface of the top ply of a-stack’ ‘of wood
veneer as shown by unit 35 in Figs. 2 and 3.

At the extreme left hand end of each’ of ‘the
pressure slide bars 41 are a vertical handlé 6 for
manually sliding the bars’ and a ‘horizontal ‘loek
pin” 67 for engagement with face plate 18" by
mesns of entering the correlated one of the €leven
pin holes 68 in faceé plate 18. ~It will be perceived
that ‘when each of ‘the slide bars.is completely
withdrawn, as shown'in Figs. 1. and 2, it is firmly

gnchored at one .end toting 33andto face plate * -

18- 5t the otherend and that it is capable of re-
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sisting the pressure exerted upwardly in responsé
to inflation of hose 53. It should also be noted
that when the pressure unit is inflated “ram sec-
tion” 12 is effectively tied to the pressure section
13 since the shoe or shoes are exertmg heavy
pressure on “mandrel “I9 s :explainéd’ above.
After the hose' of-one presstre-section*has been
inflated, power, either intermittently or continu-

“ously, is applied to shaft 3fA through sprocket

31B.
“'With :the exception of the face contour of the

" shoes that contact the outside face of the tube in

. iresponse “to* pneumatlc pressure, as it is formed

“from” wood ‘vehieers-on the mandrel, the pressure

15

“units are duplicates.

Units 36, 38, 41 and 43 have

- doncave faces to- embrace the round corners of

o
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mandrel {9 while units 35, 37, 239, 40, 42 have
broad flat faces and 45 has an irregular but sym-
metrical contour, best seen in Fig. 3. Explana-
tion ‘of ‘the function and: manipilationofs theSe
pressure units follows:

‘Reference” numerdls ‘10 to: 14 de51gnate a. plu-
rality of layers-of veneef stacked and-aligned-in.
pos1t1on to be brought together as 4 prelimihary
step -in‘-the manufdcture ‘of> the: plywood:.tube,
adverted to above. ¢ For:the sproduction: of- this -
tube;: a* séction of which: promdes ‘theends:and
sides a§ a- unit-for a -bottle-case; showririn com-

" plete form, in Fig. 9, five plies:are used; the'venter

30

one: bemg approx1mate1y iof ‘an inehiin thick-
ness and the others: & offaninich. ~ Thenextstep
in‘the process; end 15, Fig.:6; “of. the stack of: plies:
is'manually-laid on-mandrel 19-with:the ‘edge 16

" of thé leading or far‘ehd:alighed: with; but-dis-

35

posed’ above the vertical:face “19A: of:xiotch (9B
in'mandrel 19 and withithe longitudinal edgesof
the 'stack aligned with'the ‘side faces of théhan-
drel.“‘When thiis aligned pressire whit 354 with~

 drawn and located with pin“67-iriserted: in thole

40

68-as ‘shown in Fig. 2;tHen valve 59<is operated
to-inflate the hose-and force: the: shoe'into: contact
with the stack-of plies’ and firnily grip:it'onto+the
mandrel. “'The adjacent ursectired ‘portion ofthe

" gtack toward the operator is then manuallypulled

45

and’ pressed against the mandrel'while the Iatter
is* rotated ‘slowly away from’the:operator; sta-
tioned at the front of the-apparatus-as viewed:in
Fig.' 1. Concurrently,” as’-the ‘stack *of* ‘pHeg#is

1 thusly prepared for being" ‘pressed, presgure: ‘units
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are withdrawn seriatim, located and’ manipula,t;ed
as explained, from umt 35 up to’but not’ including
units 44,745 ‘which remain ‘in case "3Aunitil the
lap-joint 17 is- prepared for pressure there’by

" The preparation consists of- applymg -adhesive to

the top surface of the secured ‘end 15 and’ ‘the
urider surface of the unsecured end- ‘of thé 'stack
of veneers. These ends are then' lappeéd + as'shown
in Fig. 3. After presstire Units"#4, 45 have '”een
withdrawn and ‘pressuré -applied” to -this: lap-
by unit 45, these ends are forced to” assu
form- shown in’Pig.” 6. --As’ pressure i

through the shoe of- unit 46-the' end- aréa 15 is
forced into notch 19B. - As will-be noted:in’ Pig:
this shoe straddles-the 1rregular1y dlspose'
of the several plies and applies pressur
these ends since‘the'shoe-is:preferably fa -
rubber S

the assembly Detaﬂs of thls pa}r of the metod
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are not described sincé thi§ art is'well understood
and it isno part of this invention.

After the plywood has been removed from the
mandrel, as explained above, the offset edges of
the plies at the lap-joint are removed in order
that all the walls of the tube will be of uniform
thickness as they appear in Fig. 8. - :

- While it will be apparent. that. the 111ustrated
embodiments of my invention - herein disclosed
are well calculated to adequately fulfill the ob-
Jjects and advantages primarily stated, it is.to be
understood ‘that the invention is susceptible to
variation,: modification and change within :the
spirit and scope of the subjoined claims. :~.

What I claim is:

1. Apparatus for forming a stack of individual

flexible sheets of wood with adhesive therebe-
tween into a tube comprising a mandrel rotatable
about a given axis and adapted to have said
sheets wrapped thereon; and a plurality of mobile
pressure units disposed radially of said axis on a

common carrier and mounted for rotation about"

said axis with said mandrel; each pressure unit
having an inflatable member for alignment with
and adapted to exert and retain pressure on a
portion of said sheets at places applied after said
portion has been laid on said mandrel.

2. Apparatus for forming a stack of individual
flexible sheets of wood with adhesive therebe-
tween into a tube comprising a mandrel rotatable
about a given axis and adapted to have said
sheets wrapped thereon; and a plurality of mobile
pressure units disposed circumferentially spaced
radially of said axis and mounted for rotation
thereabout; each pressure unit having means
adapted to exert and retain pressure on the por-
tion of said sheets thereunder after said portion
has been laid on said mandrel to force said sheets
into tubular form.

3. Apparatus for forming a stack of individual
flexible sheets of wood with adhesive therebe-
tween into a tube and removing it from the appa-
ratus comprising a solid mandrel rotatable about
and slidable in terms of a given axis; said man-
drel adapted to have said sheets wrapped there-
on; and a plurality of pressure units spaced cir-
cumferentially and disposed radially of said axis
so as to envelope said mandrel completely and
mounted for rotation in terms of said axis; each
pressure unit having a member adapted for en-
gagement with and means to exert and retain
pressure on a portion of said sheets after said
portion has been laid on said mandrel to force
said sheets into tubular form; and means to re-
tain the tube at the location of formation after
the adhesive has set and all applied pressure has
been released therefrom while the mandrel is slid
from the tube and means to slide said mandrel
out of said tube after the adhesive has set and
said pressure has been released.

4, Apparatus for forming a stack of individual
flexible sheéts of wood with adhesive thereon into
a tube comprising a solid mandrel rotatable about
9 given axis; said mandrel adapted to have said
sheets wrapped thereon; and a plurality of spaced
pressure units disposed circumferentially and
radially of said axis; and disposed for engage-
ment with said sheets when laid on said mandrel;
each unit having an inflatable member and a
shoe as an integral part thereof adapted to force
said shoe on a portion of said sheets after said
portion has been laid on said mandrel.

5. Apparatus for forming a stack of individual
flexible sheets of wood with adhesive therebe-
tween into a tube comprising a mandrel rotatably
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mountéd o g slidable shaft at-a given. axis; an
annulayr face plate mounted -on said shaft adja-~
cent..one: end of said -mandrel; -said mandrel-:
adapted to ‘have said-sheets wrapped thereon;:
and a  plurality of mobile pressure units, each
mounted on a pressure bar support disposed radi-
ally of said axis and mounted as a cylindrical unit
for rotation with said mandrel -about said.axis;:
each pressure unit when. disposed -between said
face plate and said cylindrical unit and having
an inflatable member adapted to exert pressure
outwardly on its correlated pressure bar support
and- inwardly in terms of said axis.on a portion-
of said sheets after said portion has been laid on

: the mandrel to form said sheets into said tube.

6. Apparatus for forming a stack of individual
flexible sheets of wood with adhesive therebe-
tween into a tube comprising a mandrel rotatably
mounted on a suitable shaft at a fixed axis; an
annuylar face plate mounted on said shaft adja-
cent one end of said mandrel; said plate having
a plurality of perforations adjacent its perimeter;
said mandrel adapted to have said sheets wrapped
thereon; and a plurality of mobile pressure units,
each mounted on a pressure bar support spaced
radially of said axis and mounted as a cylindrical
unit for rotation thereabout; each of said bar
supports having a projection {o enter one of said
perforations when suspended between said face.
plate and said cylindrical unit and having. an
inflatable member adapted to exert pressure out-
wardly on its correlated pressure bar support and
inwardly on a portion of said sheets after they
have been wrapped on the mandrel to form said
sheets.

7. Apparatus for forming a stack of individual
flexible sheets of wood with adhesive therebe-
tween into a tube and removing the tube from
the apparatus, comprising a solid mandrel rotat-
ably mounted on a shaft; an annular plate
mounted on said shaft adjacent one end of said -
mandrel; said mandrel adapted to have said
sheets wrapped thereon; and a plurality of pres-
sure units, each mounted on a pressure bar sup-
port disposed radially of a given axis and mount-

“ed as a cylindrical unit so as to envelop said man-

drel completely; each pressure unit adapted to be
suspended between said plate and said cylindrical
unit and having an inflatable member adapted to
exert pressure outwardly on its correlated pres-
sure bar support and inwardly on a portion of
said sheets after they have been wrapped on the
mandrel to form said sheets into said tube; and
means to retain the tube at the location of for-
mation after the adhesive has set and all applied
pressure has been released therefrom while the
mandrel is slid from the tube.

8. Apparatus for forming a stack of individual
flexible sheets of wood with adhesive therebe-
tween into a tube comprising a rotatable solid
mandrel mounted on a given axis and adapted to
have said sheets wrapped thereon; and a plural-
ity of pressure units arranged in spaced relation
radially of said axis and lodged in a carrier lo-
cated axially away from said mandrel and ar-
ranged to encompass said mandrel when pro-
jected in part thereover from said carrier; each
of said units having meang for exerting pressure
on a portion only of said sheets and the mandrel
after said portion has been placed thereon and
to retain said pressure while the adhesive sets to
secure the sheets in the form determined by the
mandrel. )

9. Apparatus for forming a stack of individual
flexible sheets of wood with adhesive therebe-
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tweeniinto a fube comprising a-rofatable manduel .

motmied-on a:given axis and-adapted:to:have
said:sheets wrapped.thereon;zand s pluralityof
pressure-units:slidable.in. a path:parallel tosaid

axis-and arranged:in spaced relation.radially: of

said:axis-andlodged in. a carrier Jocated axially
from :said mandrel-and arranged:to:encompass
said mandrel when projected.in part: thereover
from .said:-icarrier; -each:of  said- units having

means-for :exerting pressure:on. a-portion only of:

said:'sheetsizand: the: mandrel-after said:portion
has:been placed:thereon and: to-retain:said pres-
sure:while the-adhésive sets.to:secure:the-sheets
insthé:form: determmed by. the:mandrel.:

. CHARLES KRAMER
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