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: 12 C}axm“.

"‘hls mventre‘r rela*es to the reltlng and. snr1 l{f
ing of bats from which. fur or:felf hats are made.
Inmy Patent No. 1,620,857, “granted;om: March

15 1827, to the United: States ‘Hat-‘Machinery
' Corporatlon ag assignee,: I show"a--method -of 5.

E and apparn atus: for shrmkmg and:felting: hat" baus

and-wherein the bais are:passed: between rollers - .

in an:unrolled and saturated - condition,.and .3 - -
regular pattern: of elevations and..depressions .
spaced apart transversely-and le‘lgthwrse of the '
direction_in which-the batbs. move. is:progressed
through.the bats 80 that the bats are. repeatedly
bent.or flexed hack and ror+h in.a: pluralrty of d1-
rections. - :
The aim:of the prese"lu mventlonsls uo pro- -]
vrde an-improved method: and maching’ by means.
of : which .hat. bats may:be - more expedluxously,
felted and: shrunk.and a hlguer quallty Of . prod-- .
. uct is secured.” .

A further aim of the.invention is to. pz_ovzde 20
certam improvements.in the method and.: ma- o
chlne shown in my said Paterit No: 1 ,620,95T... ]

-:By. proceeding in:accordance: :with: the Dresent
mvenumn ‘the cost: ofsfelting ;and: shrmkmg hat
bats is materially reduced -asaving:in. tirtie -and
incamount lof furiusediis effected; :the bats<are
properly: felted and:shiunic tnrough.out Yhe thick- -
nesstof the:plies thereof,:and: bats of : smoot ST
and hetter texture are.obtained. .

CAfurther-aimiof the 1nvent10n is ta provrde an
lmproved ‘machine’which is simpleé.ii constiucs
tionand economical:in: -operation-and’ upkeep, .
-and«whichiis:capablé of fise through's W1d -range-
of-felting and- s’qnnkmg ‘operations, and: where-j ;
in-the ba»s are e?pedltrously shrunk felted and
‘crozed. BRCIREE)
 In the accompanymcr dra‘vmgs Where n I have :
shown -for illustrative purposes-one- embodlment
- which the” present 1nvent10n may - ’cake and
-which machingé “is- ‘part 1calarly adapte )
in carrying out my 1mmoveri method ‘0
mg and felting; - ' o
7 “Figure 1-is° a°side v1ew showing more 01

dlacrammatrcally my 1*nproved machine; -

0

40

Pig. 2 is'an end v:ew of the machme With pa st

broken away, ) i .
Fig. Fisa fragmentary view showmg some 0f
“the rollers in end ‘elevation and also” showmg a .
bat-in lonvrtuamal sectlon passmg between the‘ )
two sets of- rollers ’ L
‘Fig. 4 is a detaﬂ view of a palr ot ro]lers 'th
-~ the 'bat"in ‘cross: section - therebetween it peing
- assumed that ‘this view'is taken substantally on
;tbe Lne 4——4 of Frg 3‘ o LT
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“ent. mstance by means

‘ numeral 22

"...srde walls of the grooves 22

. except that the- 1adral helght or ex enswn ‘of the
yung -like portlons
“slightly“greater Tha;
R 11

235900

i 'h_e bats Bre: passéd during -
me shzmkmg operatmn The " ollers A (Whlcx_r

The shafts of the: rollers A o

~journalled” in- suitable. beari

box 39 and bracket 5i
mvely driven in: any sulta

a-worm ;shatt lzz,as'
heremaf er- descrlbed mOre in deta'l : exs -

arings - {4 -

mounted for- vertrcal movement in. SIots 18.in. the".

slde frames By prererence these rorlers are

ureed inio frlctlonal engagement; With the: lower e

set of: rollers by springs: 18, the pressure of Wthh
may be: adjusted. as later described.. Jn. order to
automatically croze the bats (. e, shghtly shift

one ply relative-to the- other) the - Upper - rollers
are driven at a. shghtly lesser .peripheral speed
than the lower.rollers through: frictional engage=

‘ment with the lower rollers and the ba:,s passmg B

through the machine. .
‘Bach of :the:- rollers is: prowded Wlth spaced

_ apart cylindrical grooves so:that each rollerzhas

spaced apart  cylindrieal -rihgs: thereabout ~sep-
arated ‘by:grooves, the base surfaces of: ‘'which
are cylindrical. .. Thus each roller-hag cylmdncal

portions of alternately larger and smaller dianre- = .

.In'the present instance, the rmg-nke por=.. ol :
. tionsor portions of: larger diameteriare! demgnated, A
i+
. ameterby the numefal 21, and the grooves by the e
.- larger 'dlameter_

ters.

by the numeral 28; the" portions .of ‘Smalier:

The portwns
?’t e'Wldth of uh

- CF1K . .
3'of'the’ rmgs 28 (and whlch nd Walls are the—

If;"

nstructi

) “the rollers of “one’ s'et is
that of the rmff-hke “Por-

tlons of the other set of rollels Whlch ls‘ he o

, ; pres, ure rollers) . so. thau’ K
the rollers of the two:sets. ale arranged m pans




same as saying that. the grooves in the rollers of -

~ one sef are slightly deeper than those in the roll-
ers of the other set. In the present illustrative

disclosure shown in the drawings, the ring-like -
portions 20 of all of the rollers are of the same -

diameter but the reduced portions 21 of the
- rollers of the upper: set- are .of lesser: diameter
than the reduced: portions 21:of. the: rollers. of
“the lower set Thus the height X (see Fig. 4).of
‘the ring-like portions of the rollers B is greater

than the height ¥ of the nng hke portmns of _

- the rollers A.

From the drawmgs it W1ll be noted that tqe' o
rollers are assembled in -a-series of pairs, each -

pair comprising an upper roller and:a lower rolier,

It will further be noted that the ring-like.0r en- -

larged portions 20 of each roller of each pair regis-

ter with and normally extend into’the grooves.

22 of the other roller of such pair. . The enlarged
portions 20 of the rollers of the upper set engage
the per1pher1es “of the reduced portions of the
rollers of the lower set- when no bat.is passmg

2,895,909 -

- will change the elevations into depressmns and

the depressions into elevations. However, in the

_present instance, the top portions 26 of the eleva-

tions and the bottom portions 21 of the depres-

‘sions formed in the bat are generally plane or

level and are generally horizontally disposed with
respect to the general plane of movement of the .
bat, and the level portions of the depressions are

fJomed with the level portions of the elevations

10

by angular sides 28. Also, in accordance with the
present invention, asa bat passes between a pair

“of rollers, the 1level ‘bottom portions 2T of the de-
- pressions are compressed to an appreciable ex-
“tent between the cylindrical enlarged portions 20
.—‘ of the ‘upper roller and the cylindrical reduced
portlons 21 of the lower ‘roller, the lines of con-

_tact between these portions of the rollers in the

20

E therebetween In such condition, there is a‘slight .

sbace 25 between’ the penphenes of the ring-like
portions. of the ‘rollers ‘of ‘the. lower seét and the
reduced - portions 21 of the rollers of the upper
‘set; this space bemg ‘of less height than the thick-
ness. of a bat.” As previously stated, the ring-like
Vportmns 29 are of lesser width than’ the reduced
portions 21, the purpose of this arrangement being
to provide spaces between the opposing’ end walls
of ‘the rings on the rollers ¢f each pair.
spaces, which- are mdlcated by the numeral 24,
are preferably slightly wider than the thickness
of the two plies- of a bat so that the portions of
the: bat which are within suich spaces, as the bat

passes ‘between the two sets of rollers, is not com-

pressed or under pressure. - By preference, the
upper rollers may: ﬂoat to a hmrted extent in an
axial direction. . - - -

As- shown in Figs. 3 and 5 the enlarged ‘por-
-tions of adjacent rollers of:each set are inter=

" directions of the length of the rollers being sub-

stantlal ‘The upper portions 26 of the elevations .
are likewise compressed, but to a lesser degree,
between the peripheries: of -the enlarged portions

20 of -the lower roller and the reduced portions

21 of the upper roller.  The angular sides 28 of
the bats; which are located within the spaces 24,
are not. compressed but are under-tension. - Thus,
as the bats.are advanced they-are ‘repeatedly

. waved or bent backand forth in the direction of
- the length of the rollers and .in the direction in

30

Such

35

which the ‘bats pass: tnrough the machine, and

‘the bat is repeatedly compressed, the compression

action:taking place each time the bat passes be- -
tween ‘a pair of.rollers, and:the compression:be-
ing -along ‘lines" extending longitudinally of the
rollers but spaced apart longitudinally. thereof.
It is, of course, understood thatas the bat passes
through the machine it:becomes somewhat re-
duced in size, that is, it shrinks; the fibres being

" so manipulated that they work into: each other

40

and become securely interlaced.
‘Furthermore, with the arrangement descrxbed

the bats are -automatically crozed as “they pass
_-through the machine; that is to say, one of the

nested or ‘interlocked;- that -is. to say; the ¢en-

‘larged portlons -of ~ene toller - extend: mto the
grooves of the next- preceding and the- next fol-
lowing rollers without, however, being in actual
engagement- with -such ‘rollers; this-arrangement
being-of -advantage in that: 1t will prevent the
pats from winding - themselves ‘upon & roller or
inadvertently. passmd between two rollers of the
same set. :

With the arrangement so far descrlbed 1t w1ll

45

plies. is progressively shifted: to a slight - extent
relative to-thé other ply on each pass-of a bat.
The -angular positions of the bats as they pass

" jnto. the machine are changed or varied so that

50

be-clear that ‘the lower set of rollers is so con- -

structed-and arranged as to:provide parti- -cylin-

drical elevations which are arranged in diagonal
lines, that -is, in" a. checkerboard-like pattern,
and the surface provided by the under side of the
upper rollers is complementary to the upper: sur-
face provided by the lower rollers. The eleva-
" tions provided- by the enlarged portions .of .the

“the crozing action takes place in different direc-

tions and the proper shape of the bat is main-

tained. The-crozing action is effected by the fact -

that the upper rollers are driven through their
frictional engagement with the lower rollers at a
slightly -lesser peripheral speed than the lower
rollers. - It will be recalled that-when a bat is not

- 'passed between a pair.of rollers; the upper roller

55
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rollers .and . the -depressions. :provided.: by the .

grooves .of the rollers are of: substantial width

in & dlrectmn parallel to. the axis of rotation: of
the rollers. ‘As a’batis fed through the machine,
the operation is generally similar to that de~
scribed in my said Patent No 1,620,957 in that

is frictionally driven by a lower one due to the
‘engagement between the reduced portions of the
lower-roller and the enlarged portions of the upper
roller: and also that the reduced portions of the
upper rollers are of shghtly lesser diameter:than
the reduced portions of the lower rollers; Thus,
at the. points of contact (one:of which is de-

~ signated by the numeral 80 in Fig. 3) between the

65

_ the first pair- of rollers will.-wave or bend the bat :

in the dlrectlon of the length of these rollers and,

ring-like portions 20 of an upper roller and the
Teduced portions 21 of the.companion lower roller,
the surface speed is the same but the surface
speed of the ring-like portions and the. reduced
portions of the upper roller are slower than the

i respectlve surface speeds of the rmg-hke portions

as the bat is. advanced the seconcl pair of rollers

: w111 wave. thé ‘bat in the opposltc direction; that
is to say, those portlons ‘of the bats Whrch formed
the ‘elevations and the depressions of - the pre-
cedmg wave respectlvely become the depressions
and elevations of the wave. made by the second
pair of rollers. Each succeeding pair of rollers

75
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and the reduced portions of the lower roller.

‘When the tip of a bat enters the throat between a
pair-of rollers, the upper roller, hav1ng a. some-~
what lesser peripheral speed, will. somewhat retard
‘the movement of that. portmn of the bat which

. ‘engages the uppér roller so that- the line of fold
is shghtly changed at that point.

The total
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amount of. shlftmg ‘on ‘each pass -of - the -bat :

through the hiachiné is relatively slight but® it 1s‘ :

sufﬁc1ent to prevent “streaks’” and “rods.” -

-Furthermore; ity ‘accordarice with the Ppresent -

invention, the afrangement js such that while the
ubper rollers: are frictionally driven By their en-
gagement with the lower rollers or by -the bats
passing betwéen the two sets of rollers, the upper
rollers: are interconnected so as 6 insure that
the bat will pass between each set of rollers with-
out becoming buncheéd up in the throat between
any pair of rollers. To this éfid, each of the upper
rollers has ‘a drlvmg connéction: with: the. ‘next
succeeding one; “These connections: may be of any
suitable sort bt are here shown ds beihg in the
formi ‘of sprockets 31 and 32 snd spro¢ket chains
33 and 34. ‘There'is preferably a slight slaick in

edch of the chaing. In the ‘present mstance the.

rollers ‘are connected in- “sticcession by - chams
Iocated 4t opposite ends ‘of the rollers.” The
sprockets and-chigins at the r1ght hand side-of
the machme referrihg ‘to Fig. 2, ‘dre- Tespectively
designated’ by ‘the numerals 32 and 34.- -Assuming
that a bat is passing through the ﬁrst pair-of
rollers, the upper roller’ of that pair is, of: course,
being driven: by its frictional engagement with
the upper su.face of the bat, and the -upper roller
of the second pair is'being driven’ through its fric-
tional engagement with its- companion ‘Tower
roller. When the forward ‘edge-of the bat en-
gages in the throat between ‘the’ rollers of the

10

-Suitable . Frieans
‘none-is showni/ i
“here to say that. the ‘sprinkling arrangentent

s em:plo‘y . .
Ag miany changes: éould be made in the above S
“construction: - and ‘mtany . dpparently. widely, dif->--

It;v.is; of course, understood thet duting the
ting and - shrinkine. operation, ‘the - bats are’

maintained “in. & safursted condition. - As ‘any
y. be ‘Used for. this. purpose; -
i¢' drawings; it Being sufficient

shown in’ ty 'said ‘Patent No. 1,620,957 may be'
for this purpose..

- ferent embodiments. of ‘this invention could be -

15

made without -depatting from the scopé thereot,

it is intended ‘that sll matter contained in the
above deseription: orshown in:the: accompanying - -

drawirigs shall be mterpreted as: 1llustrat1ve and -

not in.g limiting serige. ... .
It is7also.to. be. understood that the language

used iti the following' clains is'intended to ‘cover:

" all':of ‘the generic and -specific “features ‘of ‘the .

20
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seccnd pair ‘the upper rollef is lifted slightly -

- and thers may be'a tendency for it tostop rotatlng
with the résult that the bat-will becorie bunched
up in the throat.  With the present arrangement
. this is avoided because the’ tendency of the roller
of the’second pair to stop rotatmg 1s overcome by
the drlvmg action on that roller from the pre-
cedmg upper roller: ~

“As 1,1=V1ously s‘rated the rollers of the lower
set may be; driven in: any suitable manner. “For

40

examele, as shown in the drawings; the. drive -

may c0hs1st “of- the worm’ shaft 12 journalled in
a gear hox 3§ extending along one side ‘of: the

maching, and worms 49 meshmg with the ‘worm
snsff and’ reéspectively fixed to the nght hand
ends of the shafts of the rollers A On the Teft
hangd ‘end of the shaft of the ﬁrsr, roller of the
lower set ‘(see Fig. ') there may be’ a gear 4l
for driving transfer rolls (not shown) .

Lt

oh

"The pressure rollers B may be of themselves -

of such’ weight  that the springs 8 are not re-
quired,  but, by preference these springs are
provided and the pressure of the springs may be
adjusted to vary the plessure between ‘the rollers
in agcordance with the particular stage .of the

felting and shrinking cperaticn to be performed. -

If the bats are rélatively te*rder, the spring: pres-
sure may be relatively ll°‘ht ang ag the felting

cperation is proceeded with and the’ bats becomia:

harder and tougher, the spring pressure may
be increased. The means for adjusting the pres-
sure of the springs may, of course, be of ‘any
stitable type.
shown along each side of the' machine ‘a Trock
shaft 42 having armg 43 which’bear upon’ caps

ok

In the present instance,. there 1§ .

invention herein: described and allstatements of
the seopei of the inverition which; as & matter of"“

-Tanguage, ‘might be said to. fall therebetween

Tclaim as niy invention: .. R
1. In‘a machine for: shrmkmg hat bats a pl =

-rality of rollers, each of said rollers havmg gen- -

erally cylindrical ring-like portions spaced apart -
by cylindrical- reduced portions-to- form 4 ‘Surs
face Laving crosswise spaced apart -depressions. -
and ‘elevations of generally barticylindrical form, -

~and a sscond plurality of rollers forming a suv=

fdce complementary to the surface formied: by

Vthe first-rollets, the height of the ring-like por-
tions of sonie. of -the Tollérs: being greater than.

the height of' the rmg—hke portmns of the’ other
lollers T

2. a ma'c}hine for shrmlrmg hat bats, two
sets of rollers betweern' which-the bat is advanced,
the: Toller S of each’ seb havmg alterfiate cyhn- .
drmal poFtions ‘of ‘énlarged and reduced digme-
ters, the ‘énlarged - ‘portictis of otie.set of rollers
extending ‘into the grooves prov1ded by ‘the ré- -
duced - portions ‘of -the ‘cthér set of rollers and
the portions 'of largér chameter of oré’ set of
rcllers béing of greater h°1gh uhan those of the
othar get, ¢

3. In g machine for shrmk!ng hat bats Q- plu-
rahty of rollers; each’of said rollers havmg gén-
eraily cylmdncel ring-Tike ‘portions spaced apart
by cylindriea] - reduced porticns to form 4 surs
face Having érosswise spaced. apart. depressions

: and elevations: 6f generally particylindrieal form;
and a second plutality of ‘rollérs forming a-str-

. face complementary ‘tovthe surface formed- by

€2

£4 located-on the upper ends of -the plungsrs

45 which are encircled by the springs 8. Fixed

to an end of each of the rock shafts 42 is an’

“adjusting handle 48 which carries a spring
~pressed dog 47 adapted to be selectively engaged

in the notches 48 of the fixed segment plate 49.

By adjusting the position of these handles, the
pressure of the eprmgs may be correspondmgly
adjusted. .

75

the first rollers; the end walls ‘of ‘the ring-like

portiong:béing inclined -to & plane’ Rormal 0" the .

_axes of the rollers; and the ‘ringilike portions of

the rollers of- orig:-set being of sllghtlv greater
height than those of the othéfset. - i

‘4.°In’ a’'machine for shrmklng hat bats, a set
of supporting rollers;: a-set -of pressure rollers .
paired- with an. urged towards said’ Supportifig -
rollers, said rollers having alternate ~cylindrical
portionis of enlarged and reduced. digmeters, the

enlarged portions of each rollér of each pairreg: . -
; 1stering with the grooves of the-other toler of the

pair; said-enlarged portions being of lesser width
than the rediced portions and the: enlarged por- -
tiohs of -ofie roller of. g ‘pair being ‘of® greater
height than those of ‘the-companion: roller. '
5. In a machine: for shrinking hat bats, two

sets of rollers between which the bat is advanced, -~ .~
~ each ofisaid rollers having generally cylindrical

ring-like portions spaced apart by. cylindrical re-
duced portions- of greater width so as to form a
surface havmg crosswxse, spaced apart depress-




4

jons and elevations of generally: parti-cylindrical
form, and a second plurality of rollers forming a
surface complementary. to the .surface.formed by

the first rollers, the ring-like portions of the.roll- .

ers. of one set being -of:slightly greater height;

than-those of the otherset. .~ .~

6. In a machine for. shrmkmg hat bats, a
series of pairs of rollers between which the bats
are ‘passed, the rollers of each pair- having .gen-
erally cylindrical ring-like portions spaced apart
by cylindrical reduced portions and arranged to
form -and ‘advance- checker-board-arranged de-

: pressions and elevations through the bat as it is

- passed- between the rollers, the enlarged portions
" being. of lesser:width than the.reduced portions
and the enlarged portions of one roller of each
pair being of greater height than-the enlarged

portions :of - the .other : roller of "the - pair, the
peripheries -of said ‘enlarged. portions of greater
“height being-adapted to frictionally engage the’

Teduced: portions of the other roller, the space

between the reduced portions of oné. roller and

- the enlarged portions of lesser height of the com-
panion. roller being less than the thickness of a
bat.

.7. In a ‘machine for shrmkmg hat bats, a_set

© of -supporting rollers, a set- of pressure -rollers
‘paired with -said supporting rollers, said rollers
_-having alternate cylindrical portions.of enlarged

and reduced diameters, the enlarged portions of .

“one set of rollers extending into the grooves pro-

. vided by the reduced portions of the other set of
rollers, and the enlarged portions of each roller
‘of :each set registering with the reduced portions
of the preceding and following rollers of such set,
the enlarged portions of the roller of one set hav-
ing a greater height to.an extent of less than the

‘thickness of a bat than the enlarged portions of
the other set, and the:portions of reduced diam-
eter being of greater width than the width of the
enlarged portions. .

8. In a machine for shrinking hat bats a set
of supporting rollers, & set of pressure rollers
paired with and urged towards and adapted to
engage said supporting rollers, the rollers:of each
set having alternate cylindrical portions of en-
larged and reduced diameters, the enlarged por-
tions of one set of rollers extending into the
grooves provided by the reduced portions of the
other set of rollers, means for positively rotating
said supporting rollers, said pressure rollers being
driven by their frictional engagement with the
supporting rollers and the bats passing between
the two sets of rollers, and a driving connection
between successive pressure rollers -and. driven
entirely thereby: whereby to prevent stoppage of
rotation of one of the pressure rollers and the
bunching-up of a bat therebehind:

9. In a machine for shrinking hat bats, a set
of supporting rollers, a set of pressure rollers

. paired. with said supporting rollers, each of said
rollers having alternate cylindrical portions of
enlarged: and reduced diameters, the- enlarged

-. portions-of one set--of rollers extending into the

grooves provided by the reduced portions of the
other set of rollers, means for urging the pressure
rollers towards and into engagement with their
companion supportmg rollers, means for posi-
tively dr1v1ng each of said supportmg rollers, each

=
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of said pressure; rollers being driven by frictional
engagement with and at g lesser speed than. its

.companion supporting roller, and chain connec-.

tions. between successive  pressure- rollers- and
driven -entirely . thereby whereby . .one pressure

-roller: W1ll prevent excessive laggmg of -another

ohe.” .
-10.-In-a machme for shrmkmg hat bats a set
of . supporting -rollers, a ‘set of pressure-rollers

“paired -with -and urged towards said supporting

rollers, each of said rollers having alternate gen-
erally: cylindrical portions of enlarged and re-
duced: diameters, said portions being greater in
width.. than theﬂdlfference in diameters. between

" the enlarged and.reduced portions of the rollers,

and the end walls.of the enlarged portions of the
rollers being inclined to 2 plane normal to the
axis of the rollers, the enlarged portions of each
roller of-one pair- reglstemng with and extending
through the major portion. of - the widths of the
grooves of the other roller of the pair, and means
for supportmg said pressure rollers for movement
towards and -from close. prox1m1ty to the sup-
porting rollers so that the portions- of the bats
between the opposed -enlarged portions-and re-
duced portions of the: rollers engage the same and
are squeezed and compressed thereby.

.11, In a machine for shrinking hat bats, two
\,ets of rollers between which the bat is advanced,

the roller.of each seb havmg alternate generally

cylindrical portions ‘of .enlarged and reduced di-

 ameters of substantial widths, the enlarged por-

tions of one set of rollers. extending into. the

-grooves provxded by the reduced portions of the

other set of.rollers and the portions of-larger di-

" ameter being of slightly lesser width. than the

40.
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portions of reduced’ drameter means for urging
edch of the rollers of one set. towards their com-
panion rollers, and medns for supporting the
rollers of one set for movement relative to those
of the. other set to a position where the space

‘between the rollers of the two sets is less than

the thickness of a bat passing - therebetween
whereby ‘the bat is squeezed and compressed. be-
tween the directly opposed enlarged portions and
reduced - portions of the rollérs of the two sets.
12. In a machine for shrinking hat bats, a set
of _supporting rollers, a set of pressure rollers
paired with and urged towards said supporting
rollers, said rollers. having. alternate -generally

. ¢ylindrical portions of enlarged and reduced di-

<
<

ameters, the enlarged portions of each roller of
each pair registering with and extending through
the major portion of the width of the grooves of

5 the other rolleér of the pair, the end walls of said

enlarged portions being inclined and the reduced
portions being of slightly greater width than said

. ‘enlarged portions, means for urging the rollers of

60

one .pair-towards the companion rellers of the
other pair, and means for supporting the pressure
rollers for movement towards and from the sup-

.. porting rollers to a position where the space be-

65

tween the rollers of the two sets is less than the
thickness of a bat passing therebetween whereby
the bat is squeezed and compressed between the
opposed ‘enlarged and reduced portions: of the
two sets of rollers. :

R i .. HOMER A. GENEST.



