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- Claxms

Th1s mventmn ‘relates to fulhng or plankmg .

machines for felts, including both hair felts and .-
wool felts, and more particularly for hat bodies™.
and hats, especially to fulling or planking ma- -

chines of the kind known also as mult1roller ma— N

chines.’

The -known fulhng machlnes Wthh are em-f

ployed - for the' fulling or milling “of felts ‘hat

) machmes can not be 1ncreased “If it be:desired :
to accelerate the fulllng process,. 4, plurality-of ..
machines must be arranged in parallel or in'series "

bodies and the like, consist essentially of at least "

. two superposed groups of rollers, between whrch

is passed the felt; felt body, hat body or the like -
to be fulled. “In such ‘machines each individual
roller” exécutes a continuous rotary movement‘
abolit its longitudinal® axis and at least one of '

the two rollers of each cooperatmg pair of rollers
executes an oscrllatlng or reclprocatlng movement
in a generally axial direction’in such a way that

10
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g, machme The invention is based upon the dis-" "

one roller execltes 2 movement relatively. to the

other roller wherein by the contmuous rotation
of the individual rollers about their axes the felt,

operatmg ‘pairs of rollers and passed through

the' machine, while by means of the movément,
which is obtained owing to the axial motion of '

at-least one of the rollers of each pair, the actual_

fulling or planking of the felt body is effected.

In the ‘known machineés’ the axial motion ofh

20
hat body ot the like is drawn in between the co- " .
. angularly spaced from one another by less than -

of the masses that’ are exposed to such motzon in

these known machirnes, the’ number of ‘rollers:
is ‘also lnnited and the outpuf, capac1ty of these

and the 'work to be fulled must_ be passed through .
these machinies in succession. .
'I‘he present invention is based upon the dlS—

covery that the cooperation of ohle roller (the'

main roller)’ with a'number of rollers (secondary =
rollers) ; ‘offers’ s means of increasing the num-:
ber of’ po1nts of contact and therefore the number

‘of points of treatment, thus mu1t1ply1ng the action .

of 4 roller and increasing-the output capac_lty of "
covery that the number of. points of ‘contact and
pomts of treatment ina ‘fulling machine ‘can be "
int¢reased. by allowing & roller to cooperate with -~ .
rollers so arranged that the points ‘of contact of -
the! rollers” cooperatlng with' one ‘another are--

180 degrees. -Such an arrangement enableg the -

number-of ‘treatment points ‘to be increased at
25

the:rollers'is obtained for'the most part, by sup-
porting ‘the rollers in carriages, and 1mpartmg a8

shaking -or oscillating motion to the carrxages» ‘

Machines are known in which axial motion is im- .

parted: to-the upper and lower rollers and- forf

this purpose the upper Tollers are journaled in
an upper carriage and the: lower rollersin a’ ‘lower -

carriage, and to each of these two carriages a

‘will; particularly when the device is such that the =

cooperatmg ‘rollers are not of the same size; bub
thata roller of. greater diameter (the main roller):.

-cooperates with -a plurality of rollers of smaller-" -
‘diameter - (secondary rollers), the pomts of ‘con= ©
“tact-of which with thée main’ roller are angularly,
- spaced-from one another at an acite ‘angle;

The fullmg machine-forming the subject of thls '
1nvention is:readily capable of being constructed

~with g ‘main roller of ‘suchlength-that a plu=~’

35

reciprocating or an oselllatmg movement is im-. -

parted.. Machines are; however, alsoknown An

which only ohe group of- rollers, for instance the

- upper rollers, are mounted in a'carriage, to which
a remprocatlng or: osclllatmg movement isim--

40

parted; while the’other :group of rollers is not .

reciprocated or oscillated,:so that-each’roller in -
this . group- executes only rotat1on about 1ts own

ax1s

The output capac1ty of the known machmes 1s

~ limited; mainly by the weight of the rollers sub="
Jected to the. reciprocatory or. oscrllatory motion; -

that is to say, in the known machmes the weight .
of all of the rollers of a €roup is-taken by asingle

. carriage’ with the result “that the: frequency .of

rahty “of 'working’ tracks can- he formed side by‘ ’
side. ' This- also renders’ possible g form of con-

“struction of- fulhng machme in Wh1ch the main -~ .

roller cooperates with groups of rollers in differ-
ent “partsof its length, in such a way that the
main roller, in different portions-ofits length; co-
operates with differently arranged groups of roll-
ers. - This offers a means for reducing the bend-
ing stréss 'on-the long roller.” For:instance the
main roller may, for example,.also be arranged to

“igooperatethroughout a portion 6f- its length with
lower rollers and throughout another: portion-of " -

1ts ‘Terigth: ‘with tupper rollers,: thereby rendering

50

* the oscillation is l1m1ted notwlthstandmg the fact s
that the amplitude of the reciprocating or oscil- .

latmg ‘movement, “as the case may be is very‘

small; amountmg m most, cases o~ only a few"

millimeties.

“In consequence of the magmtude’

55--

“it possible for the felt treated to make:a ‘eircuit

through. the machine and.’ even, “if’ ‘desired,  for

the pomts of entry ‘and exxt to be prov1ded s1de by :

side in the same plane, that is to say, the felt:
treated can be guided-in the machine back: into
“the plane in: wh1ch i had been 1ntroduced mto: ‘
the maohme L K ,
In 2 fulhng machme according to the- 1nvent10n .
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in which a roller executing an- axial osculatmg
‘movement and a rotary movement cooperates
with a plurality of rollers executing at least a
rotary movement, preferably with the same pe-
ripheral velocity, the operative length on this
roller and therefore also its action are, there-
fore, multiplied to an extent correspondlng to
the number of cooperating rollers. :

A machine censisting of a plurahty ‘of units, at
least two,.each consisting-of a main roller and 10
associated secondary rollers wherein in each unit -
the points of contact or treatment, in relation to gy
the points of contact of the preceding unit; are-
in a suitable radially displaced rela.tmnshlp, and -z,
the rollers of one.unit revolve in the 0ppos1te 1*‘
direction to those of the other unit;enables the'::.
work to be treated on different sides. of .the sur-...-
face, that is, on the upper side and on: the undert
" side, without a turning appliance being required.

5

main. rollers,,may be. constructed either.. wltlm
ma.m rollers arra.nged para.llel i;o one a,nothe

to ‘the diminution, hexebyrrendered poss1b1e
the swinging. masses,.8s compared withia, fullmg
machine. in. wlnch the, swmgmg masses. are sup- 1
ported., for, gxample in a carrxa.ge executmg the"
,oscxllatlon‘ it .is. .possible .to. ‘manufactute . ma-..
chines. with.an, almost mdeﬂmtely lnc'h frequency,:{
of mbratxon. ”The mclnaduah drrve prov1ded for

each swmgmg‘ roller«qmte consrdera.bly and 1t 1s
thereby also made ‘possible. to provxcle gthe con=,

tact points.or treatment .points at dxﬁerent parts 10_

of the roller length T, in. d1fferent port.mns of r:
the- length: of- the, mam roller,.m such a way i»hat -
the: malmroxler, at- dlﬁerent parts of its. length

coopera.bes with dlﬁer.enhly arranged rollers, the ros

ra.dmlly zdlsplaced. in. rel&tlon to tthe ..roller. or. ..
rollers-of .the other portion of-the, Jength, pref,-w:
erably.a- mam roller of greater dlametern CoOperLs
ating-at dxﬂierent partsof its lengtb. Qr.in. differ-
ent- seotlons\ of lts length w1thrsma.ller roller
This renders’ possrble an embodlment; in which. a.
maimn roller qooperates fornene(partyof 'ts Iength
with . lower xollers: and‘,for another.. pa,rt, of - u;s
length w1th‘upperrrollers -and .paths in \opposrtev.

directions:throug the machme are, provided. forh 55 .

the:work-piece, th number,of ‘such. paths bemg
determined by:the lengthrof the rollers. - PR
Several embodiments of the mvent}onuare d e
agra.mmatmally 111ustrated in.the accempanym
drawings in which—-s L :
Figure .} is a dlagrﬁmmatlm xepresentauon of N
one construction. -
Fig..2 is a- snnllar view: of B second construc-n:.

Fig: 3'1s & -view: of‘““
constructlons 4

Fig 5 is. ars1de elevatlon. 3 . vt
Fig:.6. is-a: section of <the same and P s
‘Figs.-7 and: § are, respectwely v;ews m front

elevamon and p! sectlon along: the plane.of the

line- 8—«8 of- Fig, 7 of a-fourth. construction.. ... T’
In the example of ‘construction 1llustrx.tedsm

Figure. L of .the. rdrawmgs,- the. iullmgr,machme '5
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'1 '\ chines.

). ing . axial. _movement: 4o the. rollers;. each- rollers

} rectlons,\ and the group B of - rollers 4,8, 6,

roller orvrollers of one portmn .0f the. lengbla bemg ,43;_\assoc1ated w1th,the main rolter: 2, .may 'be \anglx-

"two ‘main-rollers.l;

~displaced relatively to the arrangement.in thi
-~caseiof the“preceding main roller'2; and-so on, -

. T

consists of main rollers i, 2 and 3 which in any
convenient number are arranged side by side,
or side by side with a suitable gap between them.
Eacli of these main rollers 1, 2, 3 cooperates with
a group of rollers (secondaly rollers) consisting
of a number of rollers 4, 5, 6, T of smaller di-
ameter. The arrangement is such that the main -
roilers 1, 2, 8 execute on the one hand a rota- .
tion about their own axes and on the other hand
anaxial: reoxprocatmg or oscillating’ movement,
for instance as is known in ‘Iulti-roller ma-
The rollers 4, 5, 6, 1 of each group,
which cooperate with the main rollers, rotate

» ajout: their-own-axes with the same peripheral

velocrty as the main rollers so that, in the em-

bodiment illustrated. in the drawings, the felt

(hap body.or, the like). passing between the main
ohers iand: -the associated secondary rollers is

}'\tleated at four places on each main roller, the
Such a machine, consisting -of a plurality of ’20 ;

felthat body or the like) being fed-forward
oetwecn ithe- rollers. By their rotation.-and: heing
fulled by t"le ax1al oscrllatorg or. reclprocatmg 5
motxon of the. main. roll .2 or-3 at each pomt "
of contact w1t‘1 the 1ollers ,5,.8, 'l :

The mam rollers I 2 3. a.re so suppmted\as to 0
be capablé ‘of oscrllatmn or reciprocation inan-
axial. direcsion,. such. motion..being secured.for
e‘xample in a. known lmanner by means of eccen-r
uncs,‘the rotatlon of which. is eﬁectwe ‘in impart

being arranged mdmdually to be 50 moved: Each X
of tne main rollers also.. has 1ts own rotatlonal. :
drive, .50 .that . by.. theavmdance ,of - a.. common-

“driving.. arrangement”for the . main. rollers the
;wconstructmn is. substantrally 51mpllﬁed~ and-each- -
_rollér, may .be driven.in a.differentdirection..:

The dnvmt7 of the(secondary rollers 4; 8,6, 1 1s” :
eﬁected in. tne embodiment 1llustreted by means:;
of a chain’ gear for mstance by means ef a: chairn: -

8, wmch meshes w1th sprockets 9.0m the; shafts of -,
- the. several. secondary rollers; - :

In fhe. embodiment. Jllustra.ted~m Frgurenz the G
mam\,rollers I.-and, 2. are.: driven: in xopposrtel i=;

larly dlsplac b to. the:group, A .of i
rollers 4, 5, G,j-l assoc1ate wrth the ,am xoller
i; I be mar-ll

: e.a i and-:
‘the. roller vroup B above the assonated malnr
‘rolleF 2, Lhat the work (hat bodyior thelike).:
is. fulled -on..one- s1de n spassing.overithe: main:-
roller l and.\on‘ithe other -sidein-passingraver:
2, tha’ms to say it is subjected::
ll g, .treatment‘ -on: dl“‘ferent srdes~ An s
>, two -main: rollers: - o
R ) blelon such g, machme, to o
treat the work on bothrsules ~@Ven when passmg
it only once through the.machine,::

I the fullmg machine: .consists of more than 2
;2; in -the third maln roller
the: arrangement -of the, rollerlrgroup conslst;lng‘
of:-the srollersi of -smaller: idiameterig" ‘angularky

The bransport of mat_enal from the'one to the '

! 'by endless bands,
derto ‘rerider the" mac‘nne accordmg to .
4} or'2. capable of treatmgy felts of vdlﬁ‘er- S
ent thmknesses or to .allow. for the,. thlckness of

the” felt varying durmg\the‘treatment therollersl.
of smaller; diatheter. are. yieldingly. suppotted dn.,
thch case,,by the, empl _yment of a-chain. driv -
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the displacement of the 1nd1v1dual rollers is-per-’ ‘

mitted without interfering with the drive.:

In the embodiment illustrated .in Figure: 3 the g
hearings of the secondary rollers, for example, :

are for this purpose supported in’ slot guides 13,

and are subjected to- spring or like action, the -

3"

: through the machine side by’ s1de at the: same' -

siot guides 13 running parallel to the plane pass- ¢

ing t‘n‘ough the:axes ofthe- cooperatlng rollers,

as -shown“in Figure 3. “The springs 14 that re-

siliently control the secondary rollers-are prefer-

ably capablé of being stressed or readjusted, for -
instance by means of a cable 15, which passes.

over pulleys 16, which are arranged on a movable

abutment for each spring, so’that by pulling the

cable <15 the préssure exerted by the springs
may ke varied. By changing: the loading of the

15°

springs it is' therefore possible to vary ‘the pres- -

sure’ under - which the felt passes ‘through the
machine.  Thisprovides on the:one hand a means
for :influencing the treéatment-of the felt, and
on the other hand a means-for allowing for the:
variation in the thickness: of the: felt due to
shrinkage of the felt. It is therefore possible to
pass the felt more than once between the rollers
or ‘through : the machme w1th dlﬁerent sprmr’
stresses.

If iin a machme accordmg to the mventlon
each main roller has:its own ‘oscillating or axial
drive, it is possible to increase quite’ considerably
the possible. frequency of oscillation, smce only
the mass of one roller has: to be set in motion
and thus an inhcrease in work-done-as compared

with.‘machines in which ‘the oscillating: rollerS»

are journaled in.a common carriage. '
By the. separation of the drive ‘for the main

20
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rollers and by theindividual driving of each main -

roller, the driving:elements, such as eccentrics
for example, of course become smaller, whereby
also a diminution in the width of the machine
is attainable; if importance is attached to the
building of narrow machines.

By changing the speed of revolution of the
cooperating rollers the passage of the work
through the machine can be accelerated or re-
tarded in a manner known in itself, according
to the treatment that may be desired. By in-
creasing the speed of revolution of the cooperat-
ing rollers in the successive units the treatment

can be weakened or reduced, and by diminishing-

the speed it can be strengthened or increased.

The machine according to the invention may -

obviously be further developed in various ways,
Thus for example the eccentrics that serve for
the oscillating drive of. the rollers may be ad-
justably mounted, and the amplitude of the oscil-
lation may thereby be variable, the frequency of
oscillation being also variable.

It is obviously also possible to combine tWO
or more main rollers by common dr1v1ng mem-
bers.

-It is, however, also possible to support the sec-
ondary rollers upon compressed air cvlinders or
the like devices providing a resilient support,
‘and to effect similar modifications.

The individual driving of the rollers, however,
also renders possible quite a considerable increase
in the output of the machine; for owing to the

‘fact that the rollers are only individually set in

oscillation it becomes possible .to-employ heayier
and therefore also longer rollers than in the
usual machines, in which the rollers executing the
cscillation movement are journaled in 2 common
carrigge. The employment of longer rollers
malkes it possible to pass more work-pieces (for
instance hat bodies) than was hitherto possible

40
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_gaps between them. Such rollers with tubular =
S 65

70

(]

time, and ‘also:to utilize part of the length of

- the roller for'the return miovement ‘of the work, -

so that the work’ can bie passed-in a‘circuit, as it

- were, through the machine, and can traverse the

machine in different directions, whereby two or
even 'more machines:can- ‘be'replaced, accordmg )
to the:number of passdges therethrough rendered. .

‘possible by the-length:of roller.”
10"
" cally -illustrated in: Flgures 4 and '5,In the ex-

Such a form: of construction’is d1agramma,t1- ‘

ample of construction shown 1n these figures the

‘main roller W -cooperates for a part-of its length
with a‘rollerigroup:C; and for & part'of its length -

with'a roller igroup D, these two -groups of rollers
being arranged in such angular relationship to
one- another -that: the Wwork ‘can’run ‘in at one
place and can run back at another place (Fig-
ure-5). RN

In a machine of thls kmd. the main roller' W - -
forms in ‘4 sénse part of two'machines’ and such.
a machine can’completely take the place of two -
multi-roller-machines-of- ordma.ry constructlon

For supporting the roller groups'C and D there
may be-provided; between ‘the side frames 17
and 18"in-which the thain roller Wis 1ourna1ed
8 further frame 19 (Figure 6), the’ rollers of the:
groups C and: D being sunported by one Journal -
in'the frame=17 or 18 of ‘the main rol1er and by
the‘other journal in the further frame {9 which )
are provided. between. the main side frames and
which -may ‘éven be- constructed s6 as to be com-
mon to both groups-‘of rollers, as shown in the
dravvlngs The ‘tollers: ‘of ' the groups € and D
may he yieldihgly: Journaled m slotted guldes Gy
as shown in Figure'6: v

In the embodiment’ 111ustrated in F1Gures 7 and
8 the fulling machine consists of two main roll-

_€ers { and 2, each of which cooverates with two

groups of rollers A,-A’ and B, B’ 'respectlvely, of
which one group, A’ or B, is angularly displaced

“in relation to the other. group A or B, through .

an angle of 180 degrees. The work, a hat hody .
for instance, enters the machine at E and leaves
it at ¥, reenters it.at B’, and leaves it at F”,

In this form of construction, two paths in op-
posite directions through the machine are offered

.to the work, and in each passage the wo"k is

treated .on both surfaces,
In order to prevent the Work runmnff freely

‘between. the rollers when passing through, the

secondary rollers may be caused to abut agalnst
one .another.

In order to make the main rollers as light as
possible it is preferable to make them tubular. :
It is advantageous to employ as a main roller a
tube provided with a coating  of. india-rubber,
artificial resin or the like. ‘The coating may best
be made of thin rings of india-rubber or artificial
resin, “Bakelite” for example, in such a manner
that the discs are slipped on to .the tube and

. United to form a unit, preferably by pressing

them against one .another without leaving any

cores are also very resistant to ‘acids and- are’
light in weight. It is, however, also possible to
use 25 a roller a steel tube, of rustless steel to
obtain the resistance to acids for exammple, with=
out a coating. It is, however, advantageous to
groove the roller surface or to roughen it in some
other way. By employing tubes as rollers, pref-
erably rollers with hollow cores, it is possible to. -
use main rollers of comparatively large diam- .
eter. - Thus it is possible to use, as main rollers, -
rollers of conslderably greater d1ameter than has




4-

hitherto- been: usualyfoxufulling - machines::: To '
give an:examplejiroHors of :8: diameter of from::
159710 300 millimetrasmayidyelemployed as.:main:

rollers, and-rolers nf:a diameter:of :from 50 40

159 :millimetres:: aslseoondarwmnen; L
‘What:I. claimis e -

‘1. :A. fulling -ang- wlankins ma.chine eompnsmg-f.
& plurality :of maim-rollers:adapted for both:ro~-

tary and vibratory .mavements;.a ‘graup:-of sec~-

ondary, -rellers-greater;than«two;-and:of smaller

10

diameter than the main:roHers :mounted in sub-- -
" stantially. tangential -relation.ito reach-of -said .:

 main- rollers-at- acute-anguian:distances: there-:

“around, and:-independent:.driving:means:for:the -

- rollers:-

main: roﬂers and, Jor fhes. groupa *of seoondary::lz”x;

2. A fulhng and: _pla,nkmg‘ machme aceorchng o
to. claim.-1, characterized-:in that: the; machine -

has means for conveying the work to be acted-

upcn-from oene-main roller: o another:.: -

3. A {fulling--and-:planking:machine: acoording "
to-claim. 1, characterized-im $hat-the:machine has -
means. for-conveying -the 'work-to-be-acted-upcn-:

from cne-main:roller-to anether,:the:main:roliers
being . parallelly-disposed. and.eaehr.rotatable in

25:

2 direction.opposite. to that of the preceding:one;: -
‘the.succeeding. main rollers.:having the ‘group- of -

seccndary .rollers so:.disposed-in irelation-to the

suriaces of the main rollers that. the. workpiece-:

will be treated on its. opppsue smdes one suecessive
main rollers. .. ..

.43‘0‘

4. A fulling.and planking manhmefcomprxsmgw;
a main.roller- adapted:for -both-.xotary. and: vi- -
bratory movements, .a greup.of rsecondary. rollers~*

greater. than two.and :of smaller.diameter .than -

357

thé main roller mounted in substantially tangen-. -

tial relation. to -said. main.roller.at mcute angular

2,325,301

distances-therearound; -and:independent- driving
means forsthe maim:rolleriand. for the group.iof -
secondary crolters, nthe: main . roller ~being: rela-
tively:long in comparison o the secondary rollers.::

B cmd thersecondary. rollers. beingrarranged:-in sepa---

ate.groups;in - dxﬁerentf }ongnzudmal sections of -
the ‘main . rollery; g

5.-A fulling: and pla.xkag ;machme accordmg i
to.claim: 4, chara.cbenzedin that-onegroup of -the :

:tsecondary:rollersiis disposed-below: the: axis and -

the-cther-group-is dlsposed -abaeve:the axxs of the, »
‘main rolleri:r.. .

6. A fulling-and : planklng machme accordlng :
to claim:1; characterized in that each of themain .

srollers:is relatively.:long:in:comparison to - t;he.n

secondary rollers;and:in thatthe;secondary: roll-:
ers-are arranged in .separate-groups in:different:;
longitudinal sectionsof the main: rollers-and each -
main: roller-having:thei groups:of secondary roli-:

20:5et's .in cooperation: therethh angularly dlsplaced i

in.relationto-each+other;

7. A fulling and plankmg* machine comprising:
a mainrollier-adapted -for both:rotary and:vi--
wratory movements;:a. number-of secondary toll=;:-

<ers greater than two:and of smaller diameter than:;

the main roller mounted in substantially: tan::
gential-relation: to saidmnain.roller-at-acute ‘an-

gular distaneces: therearound: so as-to -enable: the-:
work-piece-to enter andrto leave‘the said group:

“of :secondary rollers-atidifferent: quarters:-of the

surface .of -the:main.roller, the;secondary.:rollers:~
being- divided-into;rtwo..groups. disposed: on-- dia~::-
metrically: . opposite -sides::of ~a :planepassing-s
through the axis: of «the.:main roler:and-:inde«. -
spendent-driving :-means. for.the-main-roller- and
for the group of: secondary srollers:+ .
VICTOR BOHM.:



