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1

This invention relates to.the manufacture of
fibrous composition products. It has to do more
particularly with brake linings, but the manu-
factured material may be used for various other
purposes, e. g., clutch facings, gasket sheeting,
shim and washer stock; etc. Such products are
usually made from a mixture .of a fibrous filler
or base -constituent, such as asbestos and the
like, with an organic binder, and the fibrous ma-
terial being interfelted with the binding. ingre-
dient distributed therethrough and compressed
therewith in the course of manufactule

The present invention resides.in.a rotary press
designed to improve the quahty and at the same
time increase the speed yet minimize the cost of
manufacture of the above mentioned products.

A feature of this 1nvent10n is -an arrangement
of small internal rolls that provide a markedly
low -angle of compression and apply a contmu-
ous, gradually increasing, pressure of great mag-
nitude on the material, without disturbing the
lay of the fibers whereby to .attain an ideal: in-
terfelting of the same in- the product )

Another feature is a means for varying the
thickness of the compressed product Prov1s1on
is also made for varying the width of the prod-
uct,

Still another feature is the adaptabrhty of the
press in a control of feed of . the constituent ma-
terial thereto in a Way to vary.the dens1ty of
the produect.

Without limitation thereto, .the bress of the
present invention is primarily 1ntended and
adapted for the following particular uses

1. Compressing ﬁbrous masses; into a strlp or
sheet.

2. Preforming, either cold or hot, ﬁbrous masses
into strips or sheets for subsequent calendering
or pressing.

3. Calendering prewously formed masses.

A practical .adaptation of the invention is set
forth in the following detailed descr1pt10n in con-
nection with the construction and arrangement
of a rotary press.as illustrated in the accom-
panying drawing, in which:

Fig. 1is a view in front elevation with portiens
broken away .and in section .to show certain in-
terior features; ’

Fig. 2 is a section taken on.or about the lme
2—2.0f Fig.1;

Fig. 3is a front face view of uhe ‘Thub member
detached from the press; ,

Fig. 4 .is .a fragmentary view of cooperating
portions of the outer ring meémber.and the rotor
in‘the region -where the .initial and final com-
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pression takes place on the material of which the
product is made; and,

Fig, 5 is a fragmentary sectlonal view illus-
trating a provision for Varymg the width of the
product strip.

Referring now to the drawing in detail, the
numeral 10 designates an upright supbdrting
frame, comprising the vertical side membets Il
top cross member 12, bottom cross member l.3
with integral base footmg A4, and an. 1nter-
mediaté cross member 15. This frame may be
either an integral casting or. a burlt-up structure
as preferred.

The base footing 14 may:-be made heavy enough
to keep the frame 10 from topplmg over under
the weight of the laterally offset parts of the
press carried thereon as presently descmbed .or
said footmg 14 may be fastened to a ﬂoor or
other solid base by bolts or lag SCrews’ ‘14A as
indicated in Figs. 1 and 2. 8o, too the press
structure now to be descrlbed may be mounted
on any other stable support in lieu of the sald
frame 18.

The 1llustrated press structure comprises 2
hub member 16 the main body portlon of Whlch
is cyhndrlcal The hub member 16 is p10v1ded
at the rear thereof wrth an annular ﬁange or
collar 11.” The part 1T is apertured in annular
series as at 18 (see Fig. 3). These ‘apertures
are for the receptlon of bolts .19 that are in-
serted in registered apertures prov1ded in the
opposed portions of the frame i0. .The. bolts 19
thus located are fastened by jam nuts 20 (see
Figs. i and 2).

The cylmdncal body portion of the hub-mem-
ber 16 is provided with a plurahty of bores Zl
of the same number and angular p0s1t10n as
the holes l8 in ‘the portlon AT (see F1g 3}, In
cne of these bores a. stub shaft 29, in. ‘the form
of a headed axle pin, is mserted from the rear
of the hub member (see Flg 2). Mounted free-
ly rotatable on this stub shaft 22 is a rotor 23
in the form of a flas, c1rcular, disk havmg a
plain, cylindrical, circumferential face

As'shown in Fig. 2, the rotor 23 duectly abuts
the flat outer face of the hub member (6. and
it is held in place on the stub shaft 22 by Jam
nuts 24 applied on the reduced screw-threaded
protruding end portion. of the shaft, with’ washers

25, 26, interposed between the nuts and the ad-
jacent outer face portlon of the rotor ’

In the illustrative structure, the bore.of the
rotor 23 is fitted rather. tightly but freely ro-
tatable on. ‘the stub’ shaft 22 but,, advantageously,
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, 3 ,
‘a suitable anti-friction bearing (not shown) may
be provided.

Inasmuch as the axis of the thus mounted rotor
123 is located radially away from the center of
the hub member 18, it rotates eccentricaily with
respect to the hub member and also to an outer
ring member 21 rotatable concentrically .on. the
'same hub member, as will now be described.

The ring member 21 has a hub portion 28
provided with a smooth cylindrical bore that is

2,412,200
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fitted rotatably on the cylindrical body portion

.of the hub member 16 as at 29 (see Fig. 2). - As

from this angle, up and down, vary the dens1ty' '

of the product, as described.

The minimum compression space, yet maxi- -
mum pressure attained, is directly vertical be- -
low the axis of the rotor 23, as designated at 41
(see Fig. 4). This governs the thickness of the
product;- designated at 42.. The space. 4I may be-
varied as will be later descnbed . ;

The ring member 27 being in motion and ro-

-tating clockwise as above stated, and also by

the wedging effect of the interposed material 39

.. in the tapered space between the rotor 23 and

with the stub shaft 22 and the rotor 23, the .
fitting of the ring member hub portion 28 to :

rotate on the hub member 16 may be either

solely by accurate surfacing of the fitted parts |

or by the obvious provision of an antifriction-

bearing between the parts (not shown).

An internal, annular channel 39, of rectangu1a1
cross. section,. is formed in the ring member 21.
The lower peripheral portion of the rotor 23
travels within the adjacent lower portion of this
channe€l but spaced from the bottom thereof.
The minimum space between the opposed periph-
eral faces of the rotor and the channel governs
the ultimate compression and thickness of the
‘product. - The width of the channel is but slight-
1y greater than the thickness of the rotor so that
the opposed cooperative face portions of the
fotor and side wall faces of the channel are close
to each other and they function as a continuous
positive mold. The width of the channel deter—
mines the width of the product.

‘Anannular series of gear teeth 31 are either
formed' directly or otherwise provided on the
circumierence "of the ring member 27. These

teeth mesh with the testh of a driving pinion
32 which is secured on a power shaft 33.
‘shaft, as shown; is journalled in a bearing por-
‘tion 34 of the bottom cross member 3 of the
‘frame 10 and an outer bearing 34A on an ex-

ter:ision of the footirig 14. - The shaft is provided

at its. inner end with a worm wheel 35. The
worm wheel .35 is ‘driven by & worm-screw -38
fixed: on the. armature shaft 37 of an electric
motor ‘38 that “is motnted on-the footing 14.
Other conventwnal means for rotating the ring
member 27 at a comparatively slow speed may
be’ substltuted for that shown.: ‘An ideal speed -of
‘rmg rota,tlon for the purposes of the present in-
:ventlon is 3 R. P. M, with a - rotor dlameter -of
apprommately three feet. :

-In the operation of the pressthe outer ring

member 27 is rotated under power -as -above de-

scribed. The rotor: 23 is rotated in the same
dlrectmn and at the’ same per1phera1 speed by
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the interposition ‘of the constltuent material of .

whlch the product is made. ~If the rotation-of
the ring member 27 -and rotor 23 is clockwise,
‘whevx viewing the press from the front as in
Fig, 1, the constituent materlal designated by

‘thie numeral 39, is fed into the upper space 40 at’
the right, between ‘the rotor and ring member,
whence . i fa Is mto the downwardly tapermg-

: space below.
The extent of compressxon and resultant’ den-

sity: ‘of the product is governed by the. proportlon-‘
ate” quantlty of the constituent material fed into

t'he space between the rotor 28 and outer ring
membei 27. Under usual operating conditions,

60

ring member 27, the rotor is thereby caused to
rotate ‘also in the clockwise direction. . As the

‘ring member and rotor thus rotate, the inter-:

posed material is ecarried with said elements, S0 -
that a comparatively slow yet continuous flow of

‘the material is caused, with a correspondingly.
slow and gradually increasing pressure without

eddy currents or back flow. This is advanta-
geously effective in gradually compacting the ma-
terial from its original loose bulk, as fed into
the press, to its ultimately compressed product
thickness, without lamination but with an 1dea1
mterfeltmg of the ma,terlal

By the relative diameters of the ring channel
bottom and the perimeter of the rotor the speed -
of ‘travel of said portions is substantially the
same. Hence, the material is carried therebe-
tween with varying radial pressure but uhiform
longitudinal travel of the mass. This continues
from the time of its loose bulk condition as the -
material initially enters the upper compression
space between the rotor and outer ring member
until it emerges from between the narrowest -
space of final compression 41 as a finished prod--
uct. Thus, there is no excess lengthwise- dis-
placement by pull or push of the material ad-
jacent either the rotor or -outer ring channel.’
Hence, the original fiber distribution in the mass’
remains. undisturbed except as_to compressmn'
radially with respect to the -axis of the rotor 23,
and this is gradual. The result of this so coh-
trolled action is that lamination or . separate
layer formation in the finished product is avoid-
ed. Therefore, in the resultant product there is -
an ideal interlocking and felting- of the fibets
in the product as well as a thorough compacting
of the commmgled binding ingredient therewith.

The loose bulk material 39 may be fed con-
tinuously into the press through a sultable stand-
ard vibrating hopper feeder of ‘the choke feeder -
type, as mdlcated conventlonally at 43 (see Flgs- '
1and2), capable of mamtammg a deﬁmte level g
of the loose material in the recexvmg space..

material fed into the press may be raised to in-
crease or lowered to decrease density of the prod-'
uct. So, too, the flow into the press may: ‘be far-
ther regulated by any conventlona] means (not -
shown) but preferably a sultable mixing-device
that makes the mass of mixed ‘constituent in-’
gredxents loose and fluffy, from whlch deV1ce the

- fluffed material is supplied to the aforesaid’ feed- )

65

70

‘the loose material will be’ supplied in an amount” .

ijust gufficient to fill the lower tapered space up

‘t0.a level that is approximately ‘at an angle of:
Vanatlons‘

45°° from the “axis’ of the rotor 23."
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er 43. The proportionate supply of the material-

will be governed according to the speed of rofa-; .-
tion of -the outer ring member 21 and the rotor'_ o
-23. :

- Any sultable means for strlppmg and remov-; .
ing the product.may be provided for’ the. purpose

As shown (see Figs. 1 and 2) the. stripper ‘com-

pr1ses 2 blade 44 which may be. more or less resil--

thereby shaves the adhermg product \fron:f the
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‘nnel bottom The curvatute of the blade 44

i§ also such that it codperates “yith the 1nner end.

‘porticn 46 'of a downwardly inclined dlscharge
chute ‘47 $o as to bénd and deliver the product

.

Tholes in the outer ring’ member 21, In this way
fthe ring 52 may be unfastened and Fotated within

the guter ring meniher 21 and moved laterally
inward or cutward until the proper-boli-hicles ‘are

without creatmg undue stresses theéreon or other- ‘brought into registration ‘for the reception, ‘of
“wise detra.ctmg from its tensile strength the bolts §3, so as to again fasten the ring 52 in
‘As shown, the stripper blade 44 ig nounted on pldace for a different width of the channel 30.
»a, rebent bra,cket 48, otie ehd portlon 69 of which With this provision for adjustment of the r1ng
is prOJected into the larger open space betWeen 52 to vary tHe width of the channel Ma number
the outer Ting member 27 and the rotor 23 and 10 of interchangeable rotors 23 of colrespondingly
thils carties said blade. The oppos1te angular different thicknesses are, of course, provided.
érid portion 50 of the biacket 28 1§ bolted or other- ~ Instead of using the ring 52 and ’-’b"‘olts 53, any
‘Wise suitably secuted to the' top Gross metnber 12 'other ¢onventitnal provision suitable for adjust-
of the supporting framg 10, a5 at 51. ing the outer side Wall of the ring chantél in-
The inner 6dd of the discharge ehute 471, of 15 ‘ward and ocutward. may be mcorpora‘ted in the
“course, is Iocated within the “said Upper 'space ring structure.
_Of tHeé press to cooperats with the stiipper blade If a wire mesh 6t other fabric backing is de-
_44 $0 as t0 receive the product as it is shaved dnd sired for a brake lining or other product of the
lifted from the ¢hatinél 38. . The chute 47 is press, a strip of the backing material may e fed
tarned out of the space in the press 50 as to'de- 20 into the press with the hereinbefore “described
liver the detacheéd product into Some suitable re- ‘constitiient material, either between the said ma-
ce1v1ng receptacle, reel or utility (st Shown). terial arid the peripheral face of the rotor or be-
_ As before stated, the minimum compression tween the material and the bottom of outer ring
_space and maximurh Dpressure is attaided directly chanuel. This may be accomplished by ‘hand of
1in 4 vertical ling intersectitig and below the axis 25 an operator or by ‘some suitable “mechainical
“of the rotor 23, 45 at 41. To adJust the rotor means; not shown.
‘vertically so as to vary the space A1, ‘the T6t6T 23 While the locatmn of the etcentrie axis of the
‘and the outér ring mémber 27 gre 1emoved from rotor 23 directly “Vertical below ‘the axis of the
the hub member 18, THe axle pin or gtub ghaft 22 hub member {8 in the constiuction and arraige-
is then rémoved from ‘the bore 21 of the hub mem- 30 ient of press illustrated is practical Tor most
ber and inserted in orie of the other bores 21 that purposes of the present inventive idea, the.angu-
is either closer to or farthér from the center of larity ‘may be changed to either: side of the ver-
the hub, as the case may be, depending upon the tical plane. ' So, too, other changes and -modifi-
de51r'=d thickness in which the str1p of product _ cations in the general structure are contemplated
"2 is to be made. 35 within the scope of the appended claims. The .
After the change in location of the aXle pin or -invertion, therefore, is dot limited to the con-
stub shaft 22, the jai niits 20 are reémoved from struction and arrangement shown.
‘tHe bolts 9, and the hub eriber {§ tlien de- The press of ‘the ‘present invention .is- not only
tached from the supporting Trame 18 and rotated adapted Tor the compressing and preformmg of
to ‘brirg the replaced axle pin or stub.shaft 22 40 strips of sheets from the constituent. loose .bulk
vertically below the ‘axis of the hub tetiber. ‘material, as hereinbefore described, but it is,just
 Thus set, the hub member is again gttached to as advantageously usable for re-pressing .and
the frame 18. calendermg preformed -strips or sheets.
In the midrdufaéture of plastic molded lining This is conveniently accomplished by. feeding
‘stock and the like, six adjustments for thickness 45 the strips or sheets edgewise into the tapered
will usually suffice. Hence such provxslon is mdde Space between the-inner rotor-23 and. outer ring
in the press illustrated, i. e., six 6f the bores 2¢ Imember 21, either by hand of the operator or-by
are provided in the hub member 16 at different some sultable ‘mechanical feeder means. By the
distances radially ffom the center of the hub and provision and arrangement of the internal rotor
in a hexagonal arrangement. Accordingly, a hex- 50 and outer ring element of relatively small diam-
agonal arrangement of holes {8 is provided in the eter in the press of the present invention highly
annular flange or collar portion 17 of the hub satisfactory calendering is attained equivalent to
member (6 and a like arrangement of holes in or better than that accomplished on machines
the supporting frame {8 for the reception of the having many times larger diameter, external rolls.
securing bolts 9. By the foregoing provision, 55 Whatis claimed is:
the adjustment of the hub member 186, conform-~ 1. A press of the character described, com-
ably to the desired adjustment of the axle pin prising a hub member supportedly secured for ro-
or stub shaft 22, is easily and accurately effected. tative adjustment about a horizontal axis, said
If a greater range of adjustments is desirable for member having g plurality of parallel horizontal
further variation in thickness of product, a cor- g0 bores the axes of which are at different radial
responding increase in the number of bores 24 distances from the axis of said member, a stub
may be provided in the hub member i16 and a pro- shaft removably mountable in any one of said
portionate balanced number and arrangement of bores, a rotor detachably mountable rotatably on
the bolt holes 18 in the hub flange or collar 7 said stub shaft in abutting relation to the end
and also as to the holes in the supporting 65 face of said hub member, the circumferential face
frame 16. . of said rotor being cylindrical, and an outer ring
Any suitable provision may be made for pro- member revolvably  mounted concentrically on
ducing product strips 42 of different widths. As said hub member and having an internal annular
an example thereof (see Fig. 5) the outer wall channel of rectangular cross section surrounding
of the channel 30 may comprise a laterally ad- 70 said rotor and in which the peripheral portion of
justable ring 52 inserted in the outer ring mem- the rotor travels in its rotation and is circum-
ber 21 and fastened in place by bolts 53. The ferentially spaced from the channel bottom.
bolts are secured in alternate ones of an annular 2. In a press of the character described, a rig-
series of staggered holes 54 in the ring 52 that idly supported hub member, an outer ring mem-
are registrable with a straight annular series of 75 ber. revolvably mounted concentrically on said
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‘hub member, said rmg member having an inter-
nal a,nnular channel, a rotor adjustably mount-

-ed on said hub - member to rotate. eccentrically

with respect to said ring member, said rotor being

5. A press of the character ‘described, compris-
-ing ‘a power-driven revolvable outer ring mem-

ber having an internal annular mold channel; a

correlated rotor of lesser diameter freely rotat-

able within said ring member and:eccentrically

-8
mounted with respect to the axis of the latter,
and g rigidly supported hub member, the outer
ring member and the correlated rotor each being
separately mounted for rotation on said hub mem-

of lesser diameter than said ring member chan- 5 ber and the peripheral portion of said rotor trav-
nel and with its peripheral portion traveling in eling in its rotation within the ring member mold
its rotation within the channel but spaced cir- channel but spaced circumferentially from the
cumferentially from the channel bottom, and channel bottom, and adjustable means for mount- -
‘means for adjusting the axial position of said ing the rotor so that the position of its axis of
rotor to vary said space between it and the chan- 10 rotation may be varied and thereby vary the cir-
nel bottom. cumferential spacing of the rotor and the bottom
3. In a press of the cha,racter described, a rigid- of the ring member channel, the rotor being ro-
1y supported hub member, an outer ring member tated by frictional engagement with mterposed
revolvably mounted concentrically on said hub - material under compression.
member, said ring member having.an internal 15 6. A press of the character descnbed compris-
annular channel, a rotor mounted freely on said ing a rigidly supported hub .member, opposed
hub member for rotation eccentrically with re- spaced apart male and female internal roller sur-
spect to said ring member, said rotor being cylin- faces rotatable in the same direction about
drical and of lesser diameter than said ring mem-' - mountings on said hub member, the axes of rota- .
ber channel and with its peripheral portion trav-- 20 tion of said surfaces being relatively eccentric -
eling .in its rotation within  said channel but whereby the restricted space bétween the surfaces .
spaced circumferentially from the channel bot-- is convergent to a desired minimum dimension,
.tom, power means for revolving said outer ring one of said roller surfaces being power-driven-
member, and means for feeding a proportionately and the other driven by friction of material com=- -
‘measured quantity of moldable material contin- 25 pressed between them, and means for radially
uously into the press in an upper space between adjusting one of said roller surfaces to vary said
the rotor and ring member channel- whereby to restricted space.

" eénter the convergent space below. : 7. A press of the character described, compris-

4. A press of the character described, compris-: ing a revolvable outer ring member having an

ing a revolvable outer ring member having an 30 internal annular mold channel, a side wall of
internal annular mold channel, a correlated rotor which is adjustable laterally for varying the
‘or lesser diameter rotatable within said ring mem- working width of the channel, a correlated inter--
ber and eccentrically mounted with respect to the changeable rotor, of lesser diameter than the ring
axis of the latter, and a rigidly supported hub member channel, mounted rotatably within said
‘member, the outer ring member and the corre- 35 ring member and eccentrically with respect to the
lated rotor each being separately mounted for axis of the latter, and a rigidly supported hub -
rotation on said hub member, and the peripheral member, the outer ring member and the corre-
portion of said rotor traveling in its rotation with- lated rotor each being separately mounted for
in the ring member mold channel but spaced eir- ‘rotation on said hub member and the peripheral
cuimferentially from the channel bottom, and ad- 40 portion of said rotor traveling in its rotation
justable means for mounting the rotor so that the within the ring member mold channel but spaced
position of its axis of rotation may be varied and circumferentially from the chanhel bottom, and’
thereby -vary the circumferential spacing of the means for mounting the rotor so that the position
rotor and the bottom of the ring member channel. " of its axis of rotation may be fixed at various

positions and thereby vary and positively set the
circumferential spacing of the rotor from. .the
bottom of the rmg member channel.
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