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 pletely around the entire wad surface.
- end the wad is felted first in the shape of g, cup
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R 2 Claims.
This invention relates to improvements in
- molded pulp articles of relatwely small size, such
as wads or discs, which must be produced in large
quantities and at low cost. This application is

in part a contmuatmn of copending application

- Berial anber 650,292, filed February 26, 1946.

- For the purposes of this apphcatmn I shall dis-
cuss my invention in connection with the pro-
“duction of molded pulp wads or discs for use in

shot shells and other small arms ammunition.

It will be understood howevel that such discus-

sion is illustrative and not limiting and that the

'pnncmles of my invention are applicable to the

o pr oduction of other molded pulp articles.
' Shell wads of the above type have been used
to satisfy ballistic requirements for the effective
discharge of the shot particles by the exploding
~ 'shell charge. While wads made of cellulosic pulp
~are less expensive than most other available ma-
 terials, the cellulosic wads heretofore used lack
the physical characteristics desired to make wads

—of this type acceptable or entirely ﬂatlsxactory

for their intended function.

- The main object of my mventmn is to provide
- wads,. discs or other molded pulp articles thak
avoid the above difficulties. Other objects and
a&vantages will appear as t‘ns aescmptwn pro-
ceeds. |

- In the accompanying drawings wherein I have
Nustrated a preferred embodiment of my in-

~ vention.

-- F'lg iis a perspectlve wew of a shot shell wad
in acccmance with the present invention;

PFig. 2 is an enlarged sectional view of the wad

of Fig. 1 showing its felted construction; and
Figs. 3, 4, 4¢, 4b, 5 and 8 are diagrammaltic

| mews iliusirating successive stages in the manu-

| facture of the melded pulp wad of Figs. 1 and 2..

Accommg to the preseni invention a fibrous

- celluloem wad highly resistant to disintegration
18 prowded when the wad has its exterior formed
~as g felted layer extending substantmlly com-

having a height larger than the desired wad

 heisht, after which the upper portions of the

" cup are folded together and down into the hol-
‘iow of the cup to become interlocked there. The

- guber fihers shown at i3 in Fig. 2 thereby form
g capsule-like container for the wad and make

': +the wad highly 1351stamt to dﬂlammatmn or dls-

integration.

To this

(Cl 102-—--95)
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die consists of a stationary imperforate cylinder
enclosing and spaced from a stationary sleeve
having circumferential drainage perforations.
Slidable axially within said sleeve is a tubular
member, the upper end of which is closed and
perforated. When the wad 1s being formed, the
tubular member is at the bottom of its stroke and
constitutes the bottom of the die. After the
arficle has been formed, the tubular member is
moved upwardly through the sleeve to carry the
formed article out of the sleeve in position to he
removed from the machine.

 'The male pressing die consists of a hollow meimn-
ber closed and perforated at its lower end and

dimensioned to slide freely into and out of the

perforated sleeve of an alined female die.

Stock in the form of a’ fibrous pulp slurry can
be supplied to the female dies by a vertically re-
ciprocable stock tank. In the raised position of
the tank, the female die is immersed in the aque-
ous pulp mixture. When the tank is lowered,
the supply of stock to SEle die is shut off. After
thhe wad has been formed and partially drained
in the female die, the male die is inserted and
lowered to compress the formed article therein,
and then retracted. The tubular bottom form-

- ing member of the female die is then raised to

30
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As one technique for farmm the wad of the

- present invention, there can be used a pair of
~ dies one male and the other female. 'The female

B,

ad,
at 0.

carry the formed article out of the stationary
sleeve, and the article is removed from said tubu-
lar members by a horizontally reciprocable trans-
fer unit which is advanced to a position slightly
above the raised formed articles. After the arti-
cles have been transferred to the transfer unit,
said unit is retracted and the tubular members
are lowered to their original position for the for-
mation of another article. The formed articles
may be dlscharged from :the transfer unit onto

a conveyor belt or the like and this belt may carry

the articles through a dryer.

Conventional means are +prov1ded ior supplv-
ing vacuum and air to the several dies and fto
the transfer unit, and for timing to one another
the operation of the several different mechanisms

which actuate the stock-tank, the male dies, the

tubular members o1 the fe*na,le dies, and the
transfer unit. |
The slidable botto*n-formmg members of the

; female dies are demgrated in Figs. 3 to 6 inclu-

sive at {6, the reglstermﬂ male pressing dies at
the 'stc-ck tank at 2l and the transfer umf

- The several elements IE E-ﬂ g and 64 are
adapted to be reciprocated in time to the opera-
tion-of each other by -any suitable actuating
means which may be either mechanical or hy-



~ perforated at their closed upper ends at 53.

 the sleeves 45 of the female forming dies.

dreu_hc 'I‘he bottom-formmg membels lﬁ of the
female dies slide vertically within stationary

- sleeves 45 which are circumiferentially perforated

at 46 and enclosed within imperiorate station-

ary cylinders 48. Sleeves 45 are spaced from
cylinders 48 to provide chambers &1 through
~ which the water oi formation passing through

B pel forations 48 may drain.

2 628,560
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. c:tprocating transfer unit 64 which has 'moved in-

1

~wardly over the articles on the now raised mem-
‘bers 16. The vacuum on said member 1§ is now

shut off and vacuum is applied to the transfer
plate. to cause the article to be transferred to
the perforated under face of said plate, after

' - which membels 1§ are retracted into the sleeves

“The female forming die is mounted in a pla,ten o

42 which includes an upper plate £3 and a lower
plate 44. The platen and plateg are bored and

10

other set of articles.

45 of the female die in readiness to form an-

les.  The vacuum on the trans-
fer plate holds the articles thereagainst until the

- fransfer unit reverses its stroke and moves o a

counterbored to receive respectively the sleeves =

45 and cylinders 48. Chambers 47 are connected
by passages 49 in platen 42 with chambers 58: in
sleeves 45 and chambers 58 connect with the in- 1

terior of members (6 through holes 5i in said

membpers.

Members |6 are evacuated or provided -

with air pressure as may be required, and are

level of the stock is indicated at 4i. The male
pressing dies 54. are hollow and are closed and
perforated at thelr lower ends at 55. These dies
are dlmensmned to slide freely into and out of

- upper ends of dies 54 are provided wrth suction
- or air pressure as may be required. -
- Transfer unit 64 includes a transfer platu

' perforated on its under face as at 68 and deﬁmne :

with: member 64 & vacuum and air pressure
chamber 6T adapted to be connected as av. ¢8

~ to either a vacuum pump or an air pump (eot -

shown).

'I‘rensfer'umt 64 leolprooetes in a hOllcﬁOIlt&r |
plane between the male and female dies when .
said diss are separated. Unit §4 is provided with 3

The

. _r.he
25
- and the upper faces of the articles when said

-position where the articles may be dropped onto

“a belt, at which time the vacuum on the trans-
fer plate is. discontinued and the articles per-
. mitted: to: drop. by gravity onto the belt. At this

time, if desired, I may send compressed air
through the. perforations of the transfer plate

~to assu;t the releese of the artlcles from the.

plate | - |
In oeses wnere 1t is not desweble to epply pres-
sure. to. the articles while they are b_emg trans-
ferred from: the. raised members 1§ to the trans-

fer unit, I may accemplish such t{ransfer by so
_1egulatmg the. stroke of members {8 that there

will. be a sllght gap between the transfer plate

- members. are at.the limit of their upward stroke.

30

At this time the- articles are caused to jump
across this gap and firmly adhere to-the tr ansfer
plate: b epplymgr air pressure to the members |

- 18 and vacuum to the transfer plate.

rollers §8 which track in a suitable guide way,

and is 1eo1proeeted bw.: meane of a motoz
shown. - | -
The: operetlon 15 as follows

The stock tank is first raised (see Fle 3) Suils-
ciently to submerge the upper open ends of the
female. formmg die in the pulp mixture and

vacuum is applied to said die for the suction for-

“mation of articles therein., After sufficient stock

tiU+ |

The importance: of avoiding pressure on the

. article during its. transfer is that the e1tlole is

not only still wet but is: generally of IEraolV‘:‘ly

simail diameter and conmdereole tmo}mees Cnee

the. ertlole has: been moved out of eleeve A5 by
member 8, it is of course no longer circum- -

~ ferentially confined by said sleeve and were

$G

Ppressure applied to it at this time,

tile- ertlcle --
would bulge. mrcumferentmhy as well as tend to

- cnange its thickness, which was oarefuny gauged

- initially by properly setting the stro}r.e of 'i}he

 has been supplied to the forming die, depending

upon the thickness. wanted 10T the ﬁoel articles,

the stock tank is lowered (see Fig. 4) thereby
cutting off further supply of stoek to the form-

. ing die.
- permit the suction drainage of as much water as

practicable. from the stock. mlxture remaining

‘Sufficient drainage time ic allowed to

- Imale pressing die.

- Any kind of cellulosic pulp can e used to

make the wad. Although ground wood puip can .
be used exclusively better strength is chtained
~when at least about half of the pulp is a2 chemi-
cal pulp such as sulfite, soda or krafi pulp.

- Other fibrous materials that can be suchion

in the forming die and from the articles being

formed in seld dies.
the machine throuﬂ'h the hollow members !§ of

said die and leaves the article in the form shown

in Fig. 4a.

The Inele p1essm,=. dle is: loweleo mto the fe-
-~ male die (see Fig. 4b) to compress the formed
~ articles therein and to express additional water

therefrom, as well ag to redice the article to
substantially uniform thickness end density (see .
During this compression periocd I may,
if desired, send compressed air through the per-

forated ends of the male pressing dies to assist
- the removal of free water from the articles.
- the end of the compression period the male

Fig. 5).

At

- pressing. d1e ig retracted from the female die,

leaving the formed and compressed but still wet

articles in the female dies.

‘The articles are removed from the femele dles -
by raising the slidable bottom forming members.

16 of the female die (see Fig. 6) a distance suffi-

cient to carry the eruloles beyond the upper ends .
of the sleeve 45 of said dies in position. to be

5

removed from the machine by the laterelly re-

This water is carried out of

60

molded from a

S ;
i S |

weter-borne elurw can lso be

used. o
- It Wlll be noted thet in the mrtrel forma,tlon |

of the wad, as shown in Fig. 4, it is in generally
" cup-sh_eped form having upper portions 14

de-
posited adjacent the upper section of the lateral
perforations 46. This shape results from the

fiber formation as acecretions of interfelted lay-
ers the outermost of which e},.tends over ail the

“bottem and side drainage openings and the in-

_ner ones of which: genemlly correspond.
g When the male die B4 is pressed down on the

:oup-sheped mass the upper portion 14 is folded .

| _together and down into the hollow of the cup the

65

fibers in these portions thereby hecoming inter-
locked to give the ﬁnel oonstruct*on ehown in

'Flg 2.

The ﬁmshed. wed 55 can then be waxed 1f de-_

sired, and after drying is crseembled into a shell
in conventional manner, between the shot and
_.the powder charge..

One or more wads {5 may
be used to eech shell dependmb upon the thick-

ness desired.

- In oocordance mth the plesent 11‘went‘:on the' '
Wa.ds oen be menufeotured in siz es ranging from



No. 8 gauge to No. 410 gauge and in variable
thicknesses as may be desired.

Due to the type of formation in which a cup-
shaped initial mass is squeezed down to compact
the side edges and fold over the top, the side

walls are much denser than its center. This

“results in a wad that has a highly resilient

core held together by a strong tough envelope
This wad with its resilient

of well-felted fiber.
center had advantages in the shell loading
processes and in the reduction m breech pres-
sures and gun recoil.

While I have disclosed a preferred embodiment

of my invention it will be understood that various

modifications in structure and design may be

made within the scope of the appended claims.. -

What is claimed is:
1. A cylindrical wad of molded fibrous cellu-

‘losic pulp having its pulp fibers oriented as

interfelted successively accreted generally cup
- shaped layers extending as laminations along

the entire bottom and side wall of said wad,

said laminations being folded in and interlocked

at the top, the top and bottom faces of the

“wad being substantially flat and parallel, and
~at least half of the pulp ﬁbers are chemical
pulp ﬁbers

2,628,560
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2. A cylindrical shot shell wad of molded
fibrous pulp having its pulp fibers oriented as
interfelted successively accreted generally cup
shaped layers extending as laminations along
the entire bottom and side wall of said wad,
sald laminations being folded in and interlocked
at the top and the top and bottom faces of

the wad being substantially flat.
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