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5 of loosely ‘shearing: operations.

Paten_ted Nov. 18, 1930

UNITED STATES

1,781,728

PATENT OFFICE

JOEN C. MacILDOWIE, OF NASHUA, NEW’ HAMPSHIRE, ASSIGNOR TO VASB‘ESTOS WOooD
& SHINGLE CO., OF NASHUA, NEW HAMPSHIRE, A CORPORATION OF NEW HAMP-

SHIRE : :

METHOD AND APPARATUS FOE PREPARING WET MIXTURES

‘App‘licaﬁonv filed Qctober 29, 1927, Serial No. 229,771.;

This invention relates to a method of and
apparatus for preparing and manipulating
wet or semi-wet mixtures  of materials,—
which are ordinarily subject to the formation
of aggregates or lumps,—in the form of a
homogeneous supply or deposit of finely di-
vided and discrete particles. '

" Tt has long been a source of difficulty in the

art of handling plastic or semi-wet mixtures..

of various materials, that many of such mix-
tures tend to form aggregates or lumps.
These lumps are seldom 1f ever desirable and
in fact may present many difficulties or even
‘prohibit certain operations upon such mix-
tures which would otherwise be desirablé and
possible to accomplish. Hence the nature
and quality of the products which may be
fashioned therefrom are practically confined
to the limits of operation prescribed by the
conditions which must be observed in order
to prevent this occurrence. , ~
Tt is therefore -an object of -the present
invention to provide a method and apparatus
for the preparation and handling or work-

5 ing of such wet (“semi-wet” or “dry-mold-

ing”) mixtures which normally tend to ball
up, whereby the several ingredients of the
mixture may be compounded and reduced to
an intimate admixture of -substantially uni-
form composition and physical properties
and whereby the mixture may be fashioned
into <egived shapes without the formation
of lumps which are often produced in the
practices now known to the art.

The invention broadly includes the discov-
ery that mixtures of materials tending to
ball up may be prepared without such balling
by mixing the several ingredients (typically
with a liquid content intermediate between
that quantity which is necessary to dampen
the solids of the charge and that which would
produce a fluid mixture) as by a rapid churn-
ing and impact of the mix and thereafter sub-
jecting the semi-wet mixture to a succession
The  thus
disintegrated charge may then be deposited
directly, as by gravity, into forms or other
receptacles, ‘while preserving the particles,
substantially without relative movement.
Subsequent treatments may now be carried

ACL Doc 22999 - Page 8 of 14

out upon -the deposited charge; such as com-

pacting,
ing to-the tsual practices of the art of mold-
ing and finishing, ete.y according to its spe-
cific properties-and the uses for which it is in-
tended. . . EERNECR -
. Mixtures which contain fibrous substances
such as asbestos are especially subject to the

difficulties attendant upon “balling” and the .
present invention.is found to be particularly :

well adapted to prepare and handle this class
of materials. v :

A typical application of the invention will

be described with reference to the prepara-

tion of asbestos-cement mixtures and the fab- .

rication of sheét materials, such as shingles,
therefrom. The apparatus employed, for
this purpose may be readily constructed and
conveniently operated,—either alone or in
conjunction - with -the  so-called “duplex”
method and machine,—as heretofore prac-
ticed “for making sheet materials from dry
mixtures and simultaneously applying a coat-
ing of granular material to the surface.. .

Such an apparatus is illustrated by the ac-
companying drawings, in which :—

Fig. 11is a side elevation of the apparatus
as a whole; .- : :

Fig: 2 15 a plan view of
shown in Fig. 1 o ,

Fig. 81is an enlarged detail elevation of the
de-lumping device of the apparatus as shown
by Fig. 1, the remiaining parts being broken
away; . S : i

Fig. 4is an‘enlarged plan view of the right
hand side of Fig. 2 including the de-lumping
device of Fig. 3; .

Fig. 5 is an enlarged elevation of the hop-
per and screens; . : « )

Tig. 6 is a plan view of the screens;

Tig. T is a cross section of the screens on
line 77 of Fig. 6; T

the apparatus. as

integrating, finishing, etc., accord- .

55

0

<l

60

00

Fig. 8 is a perspective view, with parts’

broken.away, of the top screen; .

Tig.. 9 is a detail plan view, with parts

broken away, of a corner of one of the lower

screens; o '
Tig. 10 is g detgil view of an edge of one

of the lower screens; :

Fig. 11 is a side elevational view of appa-

100
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15

- 20

ratus, including a-modification of the. de-
lumping device, with parts broken away;
-Fig: 12 is a plan view of the apparatus as
shown in Fig. 11, with parts broken away;
Fig. 13 is a- detail plan view of the per-
forate sheets: or screens shown 'in Figs. 11
and 12; o
‘Figi 14 is a side -elevation.of the screens
shown in Fig, 135 - » Lo
Fig. 15 igva-detail eross section of ‘the
sereens-on line 15—15 of Fig. 135 and
~Fig. 16 is an enlarged detail, with parts
broken -away, of-the corrier of a single screen.
="Referring to the drawings, and more par-
ticularly to Figs. 1 and 2,the apparatus com-
prises 1n general, a preliminary mixer I, a
second: mixer 2,:standing below the first and
adapted to-receive a charge therefrom and
to: deliver:to-an-elevator 3, which is followed

‘by-a horizontal endless belt -4, above which

are arranged in séquence a.de-lumping de-
vice indicated generally at 5, a levelling de-
vice 6, a depositor 7; a compression rolier. 8,

a water curtain 9, a salt. spreader 10, a_cut--
ting knife 11; a second compression roller 12,
The several ele-.

and an off-take table 13. :
ments of the machine are provided with driv-

- ing mechanisms: either ‘independently oper-

" 30

36

ated: or connected to a  common . source of
power,—but operable to a greater or less ex-
tent .in“synchronism- each with the other, as
hereinafter set forth.: B :
The mixer 1is a-generally cylindrical tanlk,
having 'an open top and provided with a
horizontal - axis 15 passing  longitudinally
therethrouigh carrying a plurality of mixing
arms 16 arranged along the axis in the form
of “a helix and extending radially outward

- to almost touch the walls of the mixing cham-

40

ber. ‘Gear wheels 17, (outside-and at either
end of the mixing chamber) mesh with gears
18 on shaft 19, The gear wheels 17 are

mounted on sleeves 30, surrounding the shaft
-'15, which pass through the wall of the mixer

45

50

60

65

and support the ends of a rectangular'scraper
30" in the mixer 1. co T
At-one end of the axis 15 is-4 pulley 21,
carrying a belt 22 which passes over pulley
23 on shaft 24. . This shaft also carries a
pulley 26 having a belt 27 which passes over
a pulley 28 on the end of shaft 19 (Fig. 1).
A screen 29 is mounted upon a. slide 31
above the mixer 1 .and is attached by rod
32 to an eccentric 83, which in turnis mount-
ed on a shaft 34, having a pulley 36 at one
end and driven by belt 37 passing over pul-
ley 38 on shaft 24. Thiis, shaft 15 is driven
by belt 22 from shaft 24, while shaft 19 is
driven from the shaft 24 by belt 27, shaft

34 by belt 87, and seraper 30 from shaft 19

through gears 17, 18. The shaft 24 is in
turn -driven from any: suitable source. of
power: (not shown). Above the mixer 1 is
provided a: water measuring tank 20 with

Method and Apparatus for Preparing Wet Mixtures (US Patent 1,781,728, 1930)
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gauge glass 25 adapted to measure and dis-
charge water into the mixer.

‘The lower mixing chamber 2 (connected
to the upper mixer through a man hole 39)
is provided with a shaft 41, carrying a hel-
ical blade 42 driven by gear 43 at the end.
The latter, in turn, is driven from fixed gear
44 mounted on the same axis with pulley 45
which is actuated through belts 46, 47, from
pulley 48 on the main driving shaft 49
through the idler pulley 50. From the bot-
tom. of the mixer 2 a conduit 51 leads into
the bottom of the elevator chamber 60.

The elevator 3 consists of an endless belt
52 with buckets 53 passing over fixed pulleys
54, 55, the upper pulley being driven by belt
56 which passes over pulley 57 on the main
driving shaft 49.

A chute 58 leads from the delivery end of
the elevator to the vertical hopper 59 of the
de-lumping device 5. This is substantially
cylindrical and carries a vertical shaft 61
having horizontal agitator blade 62 at its
lower end which is dviven through bevel
gears 63 at its upper end by chain 64 passing
over & cog wheel 65 on the shaft of the eleva-
tor pulley 55.

Beneath hopper 59 and above the upper
surface of the belt 4, is mounted a set of hori-
zontal, oscillating screens (Figs. 5-10) com-
prising two- series” 66, 67, of three screens
each, sliding between horizontal guides 68
and-69. ‘The screens of the first series 68,
comprise a top screen 71, made up, for ex-
ample of metallic strips. 72 (one-half to
three-quarters of an inch wide) which are
slotted transversely and fitted together, (Fig.
7) thus forming a deep grid as shown in
Fig. 8. The two lower screens 78, 74 may be
made of wire mesh bound with rigid metal
strips 75, 77 (Figs. 9 and 10) and reinforced
with similar crosspieces if necessary. The
lower screens -of the set may have a succes-
sively finer mesh  than the upper screens.
All three screens-of the series 66 are attached

.at one end to a mounting 78 which is con-

nected to-the eccentric 79. The second series
of screens 67 stand between and alternate
with the screens of the first series, and com-
prise three screens. 81, 82, 83 which may be
made similar to screens 73, 74 as above de-
scribed and preferably of decreasing mesh
size. These are attached at their ends (op-
posite to the mounting 78) to a common
mounting 84 connected. to an eccentric 85.
The eccentrics 79 and 85 are driven, through
bevel gears 86, 86, on shaft 87 which in turn

~is driven by belt 88 from motor 89.

Following -~ the de-lumping device or

screens 5, and standing transversely above i2:

the belt 4 is a spiral blade or distributor 91,
followed by a cylindrical brush 92, mounted
on a horizontal axis 90 and at an adjustable
height above the belt. The brush is rotated
by a belt 93 passing over pulley 94 on driv-

70

50

90

100

65

110

hatt]

fon
19
4

130
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ing shaft 49, while the distributor 91 is ro-

- tated by a chain 95 passing over the axis of

the brush. o

Scrapers 96 are mounted at either side of
the belt, to remove excess material from the
margins. The side walls (not shown) of the
elevator chamber 60 extend along either side
of the belt 4, to catch the exeess mixture
therefrom -and enclose a chute 97, leading

back to the bucket elevator 3 through gate 98.

An overflow conduit 99 also leads from hop-
per 59 back to the elevator chamber 60.
The depositor T comprises a series of sup-
ply tanks 101, for containing granular ma-
terial, feeding into hoppers 102, from which
the granular material passes through slots

- (not shown) to fall upon baffles 103, and

thence upon the layer of mixture on the belt
4, by gravity. Distributor blades (not
shown) passing longitudinally through the

hoppers are driven through gear wheels 104

" Dby belt 105 from shaft 106 which in turn is

driven by compression
the belt 4. oo :
The belt 4 is driven by roller 108, standing

roller 107, riding upon

~ beneath the belt 4 below compression roller

30

s
w

107 and also by roller 109 (under fixed com-

* pression roller 12 at the end of the belt) both

of which are driven through bevel gears 112,
from shaft 118 which is driven from any
suitable- source of power, applied to- pulley
114, geared thereto. The degree of compres-
sion effected by roller 107 may be governed
by the leverage of counterweight 116 acting
upon the bearing in which it:is mounted.

The water curtain 9 is provided. from u

water tank 117, having a valved outlet pipe
118 and a spreader 119 standing above and

. transversely across the belt 4.

4

The salting device 10 comprises .a- hopper
121 having an outlet at the bottom standing
transversely of the belt 4 and a horizontally
projecting shelf 122 therebelow. The hop-
per (or the shelf 122) is mounted for short

“horizontal movement on arm 123 which is at-

tached to an eccentric 124 driven from motor
125 by belts 126.

The cutting device 11 consists of a pair of
blades 127 mounted between rollers 128

, which are carried in: fixed bearings 129 and

rest upon belt 4, by which they are revolved.
The compression roller 12 is mounted to
rest upon the belt 4, immediately above the

* positively driven roller 109,—the belt being

65

Method and Apparatus for Preparing Wet Mixtures (US Patent 1,781,728, 1930)

received therebetween "and passing -thence
under the off-take table 13 which 1s substan-
tially tangential to the belt surface.

In operation, a charge of the ingredients

“of the mixture to be used is introduced into~
80 -

mixer 1.  ¥or example, for the purpose of
making asbestos shingles a quantity of dry
disintegrated asbestos fiber may be sifted
into the mixer through the sieve 29, a propor-
tionate amount of bond such as Portiand ce-
ment is added, and the required amount of

ACL Doc 22999 - Page 10 of 14

'3

water let in from the water measuring tank
20. . The ingredients may be added-1n any
order, but preferably gradually and with con-.
tinued mixing. - The proportions may be, for-
example, 900 1bs. of ashestos and Portland
cement in admixture of suitable proportions
and up to 18.or 20% e. g. 150 lbs. of water.

Power 1s applied to shatt 24 and thence to.

shaft 15, whereupon:the mixing blades 16 are
revolved, and to scraper 30 through shaft 19
and gears 18,17." The ingredients are there-
by agitated -and brought into intimate con-
tact with each other. D
When thoroughly  mixed, the charge is
dropped into mixer 2, through manhole 39, .
and further agitated by rotation of helical
blades 42 which convey it gradually to the
outlet pipe 51 through which it passes-into
the bottom of the elevator.: Buckets 53 re-
ceive or gather up:the mixture-and raise the
same to the top of the elevator housing, dis-

charging it as they pass over pulley 55 into

the chute 58.. The'blades in the second mixer
and the elevator are operated by suitable belt
connection from the main driving shaft 49,
as already deseribed. « R
Asg the mixture is discharged from chute
58 into hopper 59 it-may be kept in:miove-
ment by -agitator 62, (driven from the ele-
vator pulley 55) any accamulated excess pass-
ing off ‘through outlet 99 into the elevator
housing. - The bottom pertion of thie'mixture
in hopper 59 therefore rests upon the top of
sereen 71 but is kept in continued: motion
thereover. o o s
The two series of screens 66, 67 are con-
tinually oscillated back and forth in oppo-
site directions. - The material thus agitated
above the upper screen passes in a more or
less dispersed condition through the meshes
of the uppermost screen, together with any
lumps which may be small enough to enter
the openings in the upper screen. Large
lumps are reduced by the attrition or im-
pact action of the agitator and of the upper
surfaceof the screen or grid. The wide
strips forming thé upper screen or grid 71
thus serve to receive and enclose such lumps
as may pass’ therethrough but permit the
lower ‘portions of the lumps gradually to
emerge” and encounter the loese, transverse
shearing action between the screens, effected
by virtue of the oppesed oscillations of the
‘screen next -below as well as of the mixture
standing between the two screens.

lumps from passing on until they are appre-
ciably reduced <in size.. As the material

The finer .,
mesh of the next screen prevents the larger

Tue

5]

ito

115

passes through the second screen it is still .

further reduced in-a similar manner, before: .;

passing through the third-screen. -Likewise,
as the material passes in a substantially con-
tinuous stream through the successive screens,
it-is still further digintegrated and dispersed
into finer and finer particles or aggregates,

idur
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until it passes through the lowest screen in
a- shower -of substantially dispersed indi-
vidual particles; all slightly wet but sepavated

:by intervening curtains of air which permit

them to fall severally and separately upon the
belt 4 below. : :
In. this condition the belt 4 conveys the

‘mixture, in the form of a relatively continu-

ous and uniform deposit under the distributor
blade 91 which, rotates and carries off any
superficial excess. from the top, leaving a
deposit of uniform thickness, which is still

~further reduced to the desired thickness (and

hence a . cdefinite quantity of material) by

“rotation of the cylindrical brush 6,—the sur-

plus: falling off at the sides of the belt into
the chute 97 and being returned to the origi-

nal supply in the elevator 60.

As-the belt passes from beneath the brish
6, the scrapers 96 on each side, contacting
with the stirface of the helt and directed out-
wardly, remove the mixture from the mar-
gins of the belt and leave the mixture in a
band of predetermined width to pass there-
between.  This determines the width of the
sheet or shingle that is to be made.

As this strip or band of the loosely deposit:
ed ‘mixture passes beneath the. depositor 7,
crushed. slites or -other granular material
may be deposited upon and into its dufly tex-
ture and be subsequently consolidated there-

#]

~with and therein by passing between the com-

pression rollers 8. The integrated, continu-
ous-sheet as thus formed is now wet with
a curtain of water at 9, if necessary, and may
also be coated with a layer-of coarse salt from
the salt spreader 10, (for the purpose of form-
ing pitsin the upper surface by subsequently
dissolving and washing out the salt). - But
with or without such application of-granu-
lar material and/or salt, the sheet may then
be cut into the desired lengths by the revolv-
ing knife 11, followed by a second compres-
sion treatment under rolier 12, when it is dis-
charged upon the off-take table 13.

Either or both . of - the. deposits,—e. g.

- crushed slate and salt,—may . be omitted 1if

desired, leaving a smpocth sheet of uniform
composition and characteristics.

The sheet is cured and. the cement,
additional increments of water, if necessary,
is allowed to set.. : L

The salt erystals, if used; are dissolved and
washed off: ag- with water or hydrochleric
acid; leaving a pitted . surface, while the
crushed slate deposit will be irregularly de-
posited and embedded in the surface of the
sheet, and firmly retained thereby.

Tt 1s found that, in using a brush for level-
ing the deposit of asbestos cement mixture
upon the belt, if the asbestos fibers be of good
quality and hence relatively long, for exam-
ple several inches, they become entangled
with the brush and accumulate thereon. To
remedy or prevent this occurrence and thus

Method and Apparatus for Preparing Wet Mixtures (US Patent 1,781,728, 1930)
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with

15,781;728

permit the use of long fiber asbestos in the

“mixture, the revolving brush may be replaced

by one or more revolving blades of a gerer-
ally helical shape such as‘the blades 181, 132,
133,134 shown in Fig. 12 passing horizentally
across the belt and spaced at successively
decreasing heights above its upper surface.
The last blade 184 is so positioned asto detex-
mine-the thickness of the deposited layer of
asbestos-cement mixture.. The rates of rota-
be
increased, the last being vevoived the most
rapidly. . o

The blades 131, 132, 133,134 may be driven
by sprocket wheels 185, 186,137, 188 vespec-
tively through sprocket chains 189, and from
sprocket - chain 141 suitably connected to
shaft 49.. The helices of the blades 131, 132,
133, 134 ‘may preferably be oppositely dis-
posed ‘or may extend in opposite. directions
from the center to both ends,—or both ar-
rangements may be employed as shown in
Fig. 19 -

'The screens may also be replaced by two
pairs of perforate metallic sheets 142, 143,
and 144,145, in alternating position and sup-
ported by separate heads 146, 147, respec-
tively and suspended by links 148, 149, piv-
oted to. the:frame of the machine. - Lhe
screens: thus:provided may be reinforced by
metallic strips 151 and are connected to op-
positely oscillating eccentries 152, 153 mount-
ed on axis 154. The perforations 140, 150
may be of any desired order of size or sizes
and of different arrangements.. - As shown,
the pattern is regular with the larger size of
round  openings . 140 uniformly and alte:-
nately. interspersed with smaller openings
150.  Again, the .openings in successive
screens may be of the same sizes or of varied
sizes and shapes, according to the dictates of
experience with any given material and the
conditions to be imparted to the mixture
thereby. .

The operation of the apparatus is substan-
tially the same as that already described with
respect to the form of apparatus shown in
Figs. 1 to 11 inclusive.

The mixture is discharged through hopper
59 upon the top screen. The two sets of
screens are simultaneously oscillated in oppo-
site directions (lengitudinally of the belt 4),
whereupon the material passes through the
perforated sheets and is subjected to divect
attrition or shearing between the two sersens,
and thus successively reduced, without com-
pacting, as it passes through the series of
screens and falls upon the belt 4, by gravity,
without appreciable relative movement of the
several particles. The varticles are thus de-
posited upon the belt to form 2 continucus
layer of material, free from lumps or other
irregularities of texture, concentration or dis-
tribution of the several ingredients of which
it'is composed. '
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This layer may be so controlled as to pro-
vide the-desired thickness, or quantity of
material deposited on the belt 4. 7
usually, however, the deposited layer will be
somewhat thicker than required. . To reduce
this layer to the thickness desired, the blades
131, 132, 183, 184 may be adjusted to succes-
sively lower positions, the last preferably be-
ing spaced the desired distance from the sur-
face of the belt 4. The blades are then ro-
tated, and as the belt, loaded with the de-
posited: mixture on its upper surface passes
beneath them, they remove the upper portion
and convey it to either side of the belt from
which it falls into the chute 97 or is subse-

quently removed by the scrapers 96. By em-

ploying blades having opposed: helices the
tendency toward excessive transfer of the
material,—as for example from the center ot
the sheet to the sides of the sheet, or from: one
side to the other,—is avoided. This variation
in level may be availed of to advantage, how-
ever, to form a sheet. of yarying thickness,—
as for tapered shingles, if desired. The lat-
ter effect may be more positively provided by
sloping the axis of the helical blades and
may be preserved by correspondingly sloping
the axis of the compression rollers. In this

procedure, the material of the deposit is not.

required to “flow” but is consolidated; in situ,
in substantially the same relative degree of
concentration and density throughout. -

 The succeeding operation of compressing
and shaping the deposited material may also
be similar to those already described or-as
heretofore known to the art of fabricating

seribed. - o : : T
* TIn the ways described a consolidated sheet
of uniform composition and properties is pro-
duced, presenting a hard surface, of uniform
texture and high resistance to wear and
weather. - Moreover, the operations may .be
carried on continuously, the several materials
functioning in-a proper manner and a satis-
factory standard of ‘product being: assured.
But especially is it to be observed that the
supply of mixture and also the sheet pro-
duced is free from lumps or aggregates of
the mixture, that the bond is effectively con-
tacted with the asbestos fiber, in uniform dis-

tribution through the sheet, and that all’of

the cement is wet and caused to set either by

the initial moisture alone or by-this in con-

junction with the subsequently applied mois-
ture imparted to the sheet. - I
Tclaim: S et L
- 1. Method of producing a uniform mixture
of discrete, semi-wet particles, which .com-
prises subjecting a supply of thesame to a
loose shearing action.’ o
9. Method of producing a uniform mixture
of discrete semi-wet particles characterized
by a tendency to balling, which comprises
subjecting the same in the form of:a -con-
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More:

tinuous stream to a succession of rapid trans-
verse shearing movements. : '
. 8. Method of. producing a-uniform mix-
ture of discrete semi-wet particles character--
ized by a tendency .to balling, which com-
prises subjecting the same in the form of a
continuous stream to a succession of rapid
transverse shearing movements in alternating
directions. . .. . : : _

4. Method of producing a uniform mixture
of discrete semi-wet particles characterized
by a tendency to balling, which comprises
feeding the same by gravity through a pair
of closely spaced, -oppositely - oscillating
sereens.. - e i T ~

5. Method of producing a uniform mixture
of discrete semi-wet: particles characterized
by a tendency- to balling, which comprises
causing the same .to pass successively into

contact . with foraminous - screens, . closely

spaced and moving oppositely in respect to
the particles. ... . : ;

6. Method of producing a uniform mixture
of discrete semi-wet- particles, characterized

by a tendency to balling, which comprises.

causing the same to pass successively into
contact with solid bodies having passages
between them. and moving back and forth at
an angle to the path of said particles, the
amplitude -of ‘motion.of said bodies being

equal to or greater than the width of the =

passages.

7. Method of producing a uniform mixture
of diserete semi-wet particles, characterized
by a tendency to balling, which comprises
causing. the 'same 0 pass by gravity succes-
sively into contact with solid bodies having-
passages between them and moving back and
forth at an angle to the path of said par-.
ticles, the amplitude of motion of said bodies

- being equal to or greater than the width of

the passages. EERE o

8. Method of producing a uniform mixture
of discrete semi-wet particles characterized
by .a:tendeéncy to balling, which comprises
causing the same to pass successively into con-
tact” with' and through' spaced foraminous
screens closely spaced and moving in oppo-
site_ directions transversely of the path of

~the particles.

9. Method of producing a uniform mixture
of discrete semi-wet particles’ characterized
by a tendency to balling, which’ comprises
causing the same to pass by gravity succes-
sively into contact with foraminous screens,
spaced apart longitudinally of the path of
the particles by a distance less than the ay-
erage diameters of the lumps to be disinte-
grated and moving said screens oppositely in
respect to the particles. ' N

10." Méthod - of - making -sheet' materials
from semi-wet particles characterized by a
tendency to balling,  which ‘comprises sub-
jecting a supply of the same to a loose shear-
Ing action, and thereafter consolidating the:
dispersed particles into the form desired. -
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11.-Method - of ‘making sheet materials

from semi-wet particles characterized by a
tendency to balling, which comprises passing

“the same in a continuous:stream through a

plurality of foraminous screens, depositing
the dispersed particles therefrom -as upon a
conveyor belt, and thereafter consolidating
the same into the form of an extended sheet.

12. Method of making sheet materials from
semi-wet particles characterized by a tend-
ency to balling, which comprises passing the
same in a continuous stream through a plu-
rality of screens, oscillating the screens in
suceessively opposite directions transversely
of the path of said stream, collecting the

stream of separated particles, and thereafter.
consolidating the same into the form desired
‘without substantial relative ‘movement be- -

tween the component particles. :
-13. -Method “of making sheet- materials
from semi-wet particles characterized by a

tendency to balling, which comprises .pass-

ing the same in a continuous stream through

a plurality of .oppositely oscillated screens,

-directing the stream therefrom onto a contin-
“uously moving conveyor belt, and thereafter

consolidating the deposited material into the
form of an extended sheet, in situ.

14. Method of produting a uniform mix-
ture - of _discrete, semi-wet particles which

~comprises subjecting a supply of the com-

ponents of the mixture to a loose shearing

action, depositing the same substantially:

without relative movement in the form of a

sheet, removing the upper portion of the de--

posit to the desired contour, and thereafter
consolidating the mixture. - .
15 Method of producing a uniform mix-

ture of diserete, semi-wet particles which

comprises subjecting a supply of the coni-
ponents of the mixture to a loose shearing
action, depositing the same substantially
without relative movement in the form of a

- sheet, removing the upper portion of the de- -
posit_to the desired contour

r, and thereafter
consolidating’ the mixture with respect to
said contour: o -

-16. Apparatus for the preparation of senii-
wet mixtures, comprising a plurality of close-
ly superposed foraminous screens and means
for oscillating the ‘same transversely in op-
posite directions. :

17. Apparatus for fhé prep;iration of semi--

wet mixtures, comprising two series of close-
ly and alternately- superposed foraminous
screens, and means for oscillating the screens

~ of each series transversely and in .opposite di-

60

“the discharged

rections to those of the other.

.18. Apparatus for the preparation of semi-

wet mixtures, comprising a plurality of su-
perposed. foraminous 'screens, means for os-
cillating the -same transversely and in op-
posite directions, and means. for receiving
particles directly from said
SCreems. . .- o : R TR

1,781,728

19. Apparatus for the preparation of semi-
wet mixtures, comprising a plurality of su-
perposed screens, means for oscillating the
same transversely and in opposite directions,

and means for continuously receiving the dis- .

charge directly from said screens and con-
veying the same substantially without rel-
ative movement of the constituent particles.
- 20.- Apparatus for the preparation of semi-
wet mixtures, comprising a plurality of su-
perposed screens, means for oscillating the
same transversely and in opposite directions,
means for receiving the discharge directly
from said screens and substantially without
relative movement of the constituent parti-

75

89

cles, and means for shaping the discharged

material in situ.
21.-Apparatus for the preparation —of
seml-wet mixtures, comprising a plurality of

‘'superposed screens, means for oscillating the

same transversely and in opposite directions,
means for receiving the - discharge directly
from-said screens and substantially without
relative' movement of the constituent parti-
ticles, and means for consolidating the dis-
charged material in ‘situ. , :
22. Apparatus for the preparation of
semi-wet mixtures, comprising a plurality of

sl
e

90

superposed foraminous screens and means

for oscillating the same transversely and in
opposite directions, the upper of said screens
being made up of partition strips providing
meshes of a considerable depth, proportion-
ste-to. their area. ) .

23. Apparatus for the ' preparation of
semi-wet mixtures, comprising a- pair o
superposed foraminous screens, means for
oscillating the same transversely and in op-
posite  directions, and means for receiving
the discharge directly from said screens and
conveying the same therefrom in the form of
a- continuous sheet. :

24. Apparatus for the preparation of
semi-wet mixtures, comprising a plurality of
closely - “superposed = foraminous screens,
means for oscillating the same transversely
and in_opposite directions, and ‘an agitator
immediately-adjacent to the first screen ef-
fective to keep the charge coming thereto in
motion.. = S
25, Apparatus - for the manufacture of
sheet materials from semi-wet particles char-
acterized . by a tendency to-balling, which
comprises: means- for mixing the particles
with the liquid, means for passing the mix-
ture through a succession of oppositely oscil-
lating screens; and means for receiving. and
continuously sremoving the mixture there-
from:

-26. Apparatus for the manufacture of-

sheet materials from semi-wet particles char-
acterized by a tendency to balling, which
comprises means for mixing the particles
with the liquid, means for passing the semi-
wet mixture through a succession of oppo-
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sitely oscillating screens, and means com-
prising a belt for receiving and continuously
carrying the mixture therefrom in the form
of a continuous sheet,. ~

27. Apparatus for the manufacture of
sheet materials from semi-wet particles char-
acterized by a tendency to balling; which
comprises means for mixing the particles
with the liquid, means for passing the mix-
ture through a succession of oppositely os-
cillating closely spaced screens, means com-
prising a belt for receiving and carrying

away the mixture therefrom, and means for.

leveling the deposited mixture on said belt
to ‘a given uniform thickness.’ S

98. Apparatus for the manufacture of
sheet materials from semi-wet particles char-
acterized by a tendency to balling, which
comprises means for mixing the particles

wwith the liquid, means for passing the mix-
ture through a succession of oppositely os-

cillating screens, means- comprising a belt
for receiving and carrying away the mix-
ture therefrom, means for leveling the de-
posited mixture on said belt, and means for
consolidating said material into a dense
sheet.

29. Apparatus for the preparation of

‘semi-wet mixtures comprising a plurality of
superposed screens, means for oscillating the”

same in opposite directions, means for re-
ceiving the discharge therefrom, means for
shaping the deposited charge to a desired

contour; and means for consolidating. the

shaped charge.

30. Apparatus. for the preparation of

semi-wet mixtures comprising a plurality of .

superposed screens; means for oscillating the
same in opposite directions, means for re-
ceiving the discharge therefrom in the form
of a contintious sheet, means for shaping
the surface of the deposited charge to a de-
sired contour, and means for consolidating

the shaped continuous sheet with respect to .

the contour thereof.

31. Apparatus for the preparation of
semi-wet mixtures comprising a pair of
superposed screens, means for oscillating the
same in opposite directions, means for re-
ceiving the discharge therefrom in the form
of & continuous sheet, means.for shaping the

means for consolidating-the shaped charge
in sitw. o - :
Signed by me at Nashua, New Hampshire,
this twenty-fifth day of October, 1927,
' JOHN C. MacILDOWIE.
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