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Balph I. Robbms, “Andover, Mass, ‘and Bela
.Freyer, Cornwall-on-Hudson, N._.Y,, assignors

.40 American Felt Company, Glenville, Conn., a
corporation of Massachusetts
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(Cl. 28——5)

i ‘4 Claims.
rhis ‘invention relates to improvements in-felt
roller hardener ‘machines. . .

“In the process-of making: Telt, the WOQI or other
ﬂbres are carded :and multiples of the resulting
‘webs are coribined to form afeltbatt. Thishatt
“muay conisist of ‘any" ‘desired ‘thickness ‘of carded
fibres or webs joined all in the same direction,
“such as‘lengthwise of the piece, ‘of :in "different
“directiotis, - such ‘as. crosswise ‘of @and Jength-
‘wise of the piece.
‘of ‘material in ‘which -the webs ‘have been joined
“put which “has practically no -tensile .strength
‘because ‘the fibres comprising the individual webs
“have :not. been dntermingled @nd interjoined

‘through felting. ‘The next step “in the ‘progess 1

of makmg felt s “to’ cause ‘these: fibres to ‘inter-
‘mingle and interjoin ‘to ferm . ‘homeogeneous
relatively solid and: strong piece of materialgen-
erally térmed in ithe art s a hardened batt or
amfulled felt. “The process 0f transforming the
:relatlvely flimsy batt -into the stronger :mmore
densely packetl ‘batt is ‘commeonly known.in :the
artias hardening and is: accomphshed by:subject-
‘ing 'the batt to pressure, heat and moisture while
b the ‘same :time applying 4o it @ reciprocating
Jor vibratory motion which may. be rotary -or :may
“he transverse 'to the-length of ‘the batt. .

Tn commiercial practice two types of manhines
*have ;been remployed to perform °this Thardening
“pf yardage felts. .

One type, ‘which may be ‘teérmed = platen
“hardener, .comprises ‘a. bed arranged %o rsupport
<8 section :of :the batt between conveyor aprons
‘and “a relatively . heavy plate -which :may ‘be
Jlowered ‘on ‘that ‘section :of :the batt and pressed
down hereupon :at the same time moving :in :a
“‘pediprocatory wanner :€ither ‘in & direction back
“and-forthacréss thebatt:ar-insa circular motion.
While ‘the ssection of ithe batt is being ‘subjected
“to this ipressure :and weéiprocatory motion, iit is
“also:subjected #o’heat and :moisture. “When :orie
‘section of “the :batt. has ‘been subjected ‘to ‘this
aetion for asufficient speriod :of itime, the ‘platen
‘is Jifted rand the battmoved so that:an adjacent
:¢eétion is:mewinplacein the :machineito ‘under-
‘go ithis itreatmient. "This :continues ‘until :the

Wwhole'; Iength ‘of *the ibatt has beenh fha,rdened

A ‘secohd type jof imatHine ‘known ‘as ‘a ‘roller
‘hardener was introduced into the:artimany ‘dec-
ades ago

Generally 'inthistype of imachirieithe
' ST ‘_fe‘d between multlple sets

cxprcéatory

“The resultant batt is a-piece °

2

Jhas an obvious advantage .over the ;platen type

Ain bemg continuous in -operation, its history in
~“the.art.is net one of success.

From time to time

. “since its mtroductmn, attempted improvements

,have been made in its des1gn and construction

‘and . felt ‘manufacturers have eagerly installed
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the ‘ilmproved” roller, machines only to find that

the problem of satisfactory operation .has not

_been solved and fo abanden the new roller ma-

chines for’ the old 1nterm1ttent operating platen

machines, or at ‘best to use the reller machines

only as an adjunct to the platen machine.
Among the most_serious, difficulties that have

“peen “‘ehcounteréd in the use of roller hardener

machines for yardage felts in the past have been

:’the uneven “quality ‘of felt produced the failure
to accomphsh sufficient’ hardemng in’one run and
the attendant N necessu'.y

of ‘running the felt
'ardener several times, ‘inability to

“harden more' “than one batt at a time, and main-

tenance problems generally caused by excessive

:v1brat10n resultmg in wear of the operatlng Pparts
‘stch as ‘the ‘rollers thus exaggeratlng the defect
‘of ‘producing yardage felt of uneven quality.

In general it is among the. obJects of the present
mvention 40 prOV1de ‘2 felt roller hardener ma-
-¢hine ‘for-yardage “felts’in “which- the above men-
tioned ‘disadvantages and ‘deéfects are overcome
and to provide a practical felt roller hardener

‘machine which 'is capable ‘of producing a prod-

aet‘of even:quality‘in ‘a“continuous manner at o
*high rate: of: productmn ‘and ‘which is designed to

‘miriiinize operating ‘and- ‘maintenance difficulties.

. ‘More specifically ‘armong the “objects -and ‘ad-

wantages «of ‘this jinvention ‘are:

“To “provide -4 rollér “hardener - machme -which

“is capab}e of ‘increased ‘hardering -efficiency -over

the felt Hardeners-of the prior art;
“Toprovide:a roller: shardener -machine in which

il ‘Width baftts ‘¢an be Suceessfully hardened by

the machine at :a ‘greatly ineréased -speed over
those’of ‘the ‘prior art;
‘T provide ‘4 roller hardener machine ‘through

. wh1ch a plurality of separate batts can be passed
‘-and ‘suceesstully “hardenéd ‘simultaneously;

o prov1de saroller*hardener ‘machine ‘in which
admstments may ‘be readily made for -the satis-
factory hardening ofbatts of varying'thicknésses

fand sof -different kinds-of fibres;
80 -
sthebatt: ‘to bethardened 1s conveyed by means of
Jenidless rconiveyor -aprons -or -otherwise through
‘a. ‘set of rollers, ‘each set comprising a plura,hty
i ‘of upper ‘rollers iand a- pluiglity -of ‘lower rollers,
Tespite the Tact ikt Sthe roller Aype machine‘“ tand thaspressitre iapplied to it by ‘pnéumatic or

. To providea roller'hardéner machine’in ~whlch
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hydraulic force operating vertically on the lower
rollers in an upward direction:

To provide a roller hardener machine in which
the upper rollers move in a reciprocating manner
in a direction parallel to their axes and in which
said rollers are positively locked against any
motion in any other direction except rotation
about their respective axes; :

To provide a roller hardener machine in which
the rollers are incapable of rocking:

To provide a roller hardener machine in which
the upper rollers are locked against vertical dis-
placement; )

To provide a roller hardener machine in which
the upper rollers are free to revolve about their
respective axes and which includes means for
reciprocating said rollers in a direction parallel
to their axes and in which the lower rollers are
driven to move conveyor aprons but cannot move
in a direction parallel to their axes;

To provide in a roller hardener machine im-
proved means for jointly and selectively varying
the pressure applied to the batt, the amplitude
of the reciprocatory motion of the upper rollers
parallel to their axes, the speed of said recip-
rocation of the upper rollers, and the speed of
rotation of the lower rollers driving the conveyor
aprons;

These and other features and objects of the
invention will be best understood and appreci-
ated from the following description of a pre-
ferred embodiment thereof selected for purposes
of illustration and shown in the accompanying
drawings.

The invention accordingly consists in the fea-
tures of construction, combination of elements
and arrangement of parts as will be exemplified
in the construction hereinafter described and the
scope of the application of which will be indi~-
cated in the following claims.

In the accompanying drawings:

Fig. 1 is a plan view of a machine embodying
the invention showing a portion of the feeding
and receiving tables; ) :

Fig. 2 is an elevation of the machine of Fig. 1
viewed from the receiving end with a modifica-
tion in the arrangement of the motors for the
reciprocating drive;

Fig. 3 is a cross-sectional view on the line 3-—3

of Fig. 2 looking in the direction of the arrows:

Fig. 4 is a cross-sectional view on the line 4—=4
of Fig. 2 looking in the direction of the arrows
with certain parts cut away; -

Fig. 5 is a cross-sectional view on the line 5—5
of Fig. 4 looking in the direction of the arrows:

Fig. 6 is a cross-sectional view on the line 6—8
of Fig. 1 looking in the direction of the arrows:

Fig. 7 is a diagrammatic showing of the lower
rollers adapted to be used in the machine of Fig. 1

. and suitable means for driving the same;

Fig. 8 is a fragmentary section on an enlarged
scale cut longitudinally through one of the
rollers;

Fig. 9 is an elevation showing the oscillating
yoke with compensating springs and weight at-
tached thereto for the embodiment of Fig. 1;

Fig. 10 is a detail showing of one of the com-
pensating springs of Fig. 9 and its connections
to the yoke and compensating weight;

Fig. 11-is a cross-section on the line fi—I1{
of Fig. 9 looking in the direction of the arrows;
and .

Fig. 12 is a schematic drawing showing an ar-
rangement of the machine of Fig, 1 in combi-
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4
nation with parts used to handle the material
set up for one mode of operation.

Essentially the machine is made up of one or
more units of upper 20 and lower 2! rollers be-
tween which the material to be hardened is fed.
In the embodiment shown in the drawings, as

‘may readily be seen from.Figs. 1 and 2, the ma-

chine comprises two units each of which has
four upper and five lower rollers. It is to be
understood, however, that the machine may com-
prise but one unit or as many units as is desired
for the circumstances under which it is used.
It is advantageous, however, for some aspects
of the invention that each unit comprise an
even number of pairs of upper rollers, that is,
a minimum of nine rollers.

The frame 22 of the machine is firmly mounted
on substantial foundations 23 as is clearly
shown in Fig. 2 and, as shown in Fig. 1, has
mounted adjacent to it a feeding table 24 and
a receiving table 25. The various prime movers,
clutches, brakes and other driving mechanisms
all of which will be desciibed more in detail here-~
inbelow may be mounted on separate founda-
tions or, if desired, upon a foundation or base
made integral with that for the main part of
the machine. ’ :

The housings 26 for the bearings for upper
rollers 20 are mounted on frame 22 by means of
bearing blocks 27. As is shown in Fig. 1, the
shafts 238 of upper rollers 20 extend at one of
their ends beyond bearing housings 26 into thrust
bearings enclosed in thrust bearing housings 29
which, as is more fully described hereinbelow,
impart a reciprocating longitudinal motion to
the upper rollers 28 to which they are con-
nected. Thrust bearing housings 29 are ar-
ranged so that the ones for alternate upper roll-
ers 20 are on the same side of frame 22. .

As is most readily seen in Figs. 4 and 5 bear-
ings 38 for shafts 31 of lower rollers 21 are
mounted in yokes 32 which are moveable in an
up and down direction by piston rods 33 at-
tached to pistons 34 of pneumatic eylinders 35

5 in a manner to be described hereinbelow. Lower

rollers 2{ are rotated about their respective axes
by common driving means which may be a series
of belts or chains 36 as is shown diagrammati-
cally in Fig. 7, driven from a shaft 37 in turn
driven by a motor or other prime mover 38. It
is to be understood that any driving arrange-
ment which drives all of lower rollers 2{ in the
same direction and at the same speeds may be
substituted for the arrangement shown in Fig. 7.
In the arrangement shown in Fig. 7, one of the
receiving table rollers 39 is mounted on shaft 37.

The material F to be hardened passes between
the sets of upper rollers 20 and lower rollers 2/
in a direction from, say left to right, as shown
in Figs. 1, 3 and 12 and right to left as viewed in
Fig. 4. Material F is carried on a conveyer apron
B° which passes through the machine and be-
tween the upper and lower rollers. In some in-
stances it may be desirable to run the material
F through the machine between two conveyor
aprons, an upper apron and a lower apron. As
has been previously stated one of the essential
operations on the material to harden it is to
exert pressure on it. The means for accomplish-
ing this in the embodiment of the invention here-
in described is best shown in relation to Figs: 4
and 5. Each shaft 31 of lower rollers 2i is ro-
tatably held in g bearing 30 which in turn is
mounted in a yoke 382. Yokes 32 are free to slide
up and down but are prevented from any lateral
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-motion:by-guides -40- which; are machined- o xre-
~-ceiveand -permit slidable ;motion  of the,eppo-

. site .edges-of ;yokes. 32 -and- which are cast.inte-
«grallyowith: or-otherwise firmly: attached tocupper

-roller bearing: block 27. s Pneumatic-or :hydraulic :

cylinders 35 mounted on upper ;roller bearing
.block 27-are.connected by any. suitable: means
.such.as:by inlet.connection 41 -to:a source: (not
.shown) -of :fluid .under- relatively -highpressure.
~Preferably .the :pressure -of :the fluid smay she
~regulated. ..Pneumatic pistons 34 : are:slideably
.mounted:in:eylinders:35 forming: pressure; cham-
bers 42:below .the pistons. -Pistons:84:are each
-respectively. attached to piston. rods:23 which ex-
~ferrd -through -properly . packed. apertures :in .the
-bottom. of. cylinders.35 provided: for:that:purpose.
Yokes:32 are connected. respectively toithe other
.ends -of :piston.rods 33. It is-obviousfrom:the
.above .description that-when the Aflyid «pressure

.piston.rods:33;: yokes 32 and shafts 31. of lower
.rollers:2 l:are;urged upward with: the:result,:since
;upper rollers 28, although free:to-oscillate:longi-
tudinally..and to.rotate, are. otherwise:fixed,:the
-pressure on.material F between _upper:rollers:20
-and:lower rollers:21:is increased.
The mechanism and.arrangement .of- parisito
.eause -upper rollers 20 .to oscillate -along their
.respective -axes ‘is-most readily -described ~with
_relation: to'Figs. 1,:2 and 6. -Referring specifically
+to Fig. :1,-a-motor or other ‘suitable. prime-.mover
.43 drives, -through -chain - or -belt .44, .hydraulic
coupling 45, gear assembly 46 and chain or belt
41, -shaft-48. ‘Rotatably - mounted on shaft .48 is
.eceentric -crank -49 . which .translates: the rotary
“motion.-of shaft 48 to a reciprocatory motion
.given oscillating yoke 80 .to which it ‘is pivoeted
.as-is more clearly shown in Figs. 9:-and 11-and
.ag:will ‘be. described 'in more detail hereinbelow.
Each-oscillating -yoke. 50 is-attached -to or:-may
‘pe made-integral:with-a ‘thrust bearing-housing
.99.for the-shafts 28 of a-pair-of upper rollers 20
-which are -disposed in-an alternate- manner-with
other upper rollers-20. Thus as is shown in-Fig.
-1,-for-a unit -comprising “four- upper :rollers*29,
one-yoke 50 -oscillates or reciprocates:the-second
and fourth -upper rollers 28 and-a seeond :yoke
-5{ -oscillates -or -reciprocates the first and-third
-upper rollers 20,all reading from the left to-right.

‘Oscillating -yoke -51 :may -be -driven by -motor-43

through -chain -or ‘belt -44,-hydraulic -coupling 48,
gear -assembly 486, -shaft-52-coupled at-each-end
by flexible-couplings 53 -and passing to the-other
-side-of ' the -machine, gear -assembly -84, “trans-
‘mission -belt -or -chain-§5, eccentric -shaft-58-and
eccentric -crank -57. -8ince ‘it is desired-to have
adjacent pairs of-upper rollers -28-0of -a -unit- o8-
-cillate -180° -out-of -phase, there is-an-advantage
from-the-standpoint-of-regulation to- drive each
pair from a common source of power. However,
‘in -some-instances it'may;prove'advantageous to
drive each pair separately as by a second motor
-88, as shown-in the ‘modification of Fig.*2, and
tp provide regulating. means ‘to keep the recipro-
.cation of each pair 180° out of ‘phase. ‘Mounted
on -eccentric -shafts ‘48 and §6-isa ‘conventional
magnetic brake ‘59 -the -functicn -of which will
be ‘explained-hereinbelow where the mode of-op-
eration of the machine is descriked.

Referring -specifically-to Figs. 1,-2,°9 -and 11-it
‘may-be-seen that-eccentric cranks 49 -and 57 pass
through -apertures 69 in -compensating weights
61 .which -are mounted ‘on base 23 by ‘means -Gf
-resilient :supports 62. :Supports-62-mayibe-made

.6f :strips -of -micarta or any other-suitable ma- 75

-8

~ 107

15

in pressure chambers 42 is increased pistons:34,:20

25

(=]

:35

40

«terialsof ssufficient ’QQH;PEQSSiYei strensth:to: sup-
6 Tk

2y - be rattached -to

;ofza gene y:e ke

zontally: diametrically: opposed generally circular

earlike: pertions:eachadapted:to:be attached:to

~Or-eastintegral -with-a:thrust: bearing -housing

29 as:may-most:readily:be-seen: in:Fig. 11. 'Gen-

erally: eentrally:located inioscillating yokes 58
d 51 -theresis:positioned a-lug'€§ extending

sfrom-thesface-of the:main: portion of yokes:58

wand - 81-back :in- the Idirection of ~compensating
sweights 161, =Arbearing pin=§7:is -held in place

~inzeach:lug:66-and-preferably-a. metal sheathed

1rubber:orother: type-of:resilient . bushing: 68 is
“fitted-arourid-each: bearing:pin:61toform-a‘bear-
-ingswithin-ansaperturei89: formed near-the end of
speeentric-cranks:49sand 8T for that-purpose.

- «Studs:10=are-formed: cn-each oscillating yoke

+50 -and Bivnear: the: periphery-of: the same-and

warpangedswith: their-centerion-a: circular cireum-

+ference.. “Similai studsTi:are formed on theface

-of »each -compensating ‘weight 61 which-faces its
srespective-oscillating yoke 80-and’51-and each-is
“in line with a stud 70. The purpose of -studs 18

~andiTisas is*shown in Fig.:107is to ‘suppert the

v series'of compensating-compression springs 12 for

.«gaich ~ostillator “yoke 80 -or-5i. “The -weight of

sweights “61 sand *the snumber “and -stiffness -of
~springs ‘12-are chesen-with respect to'the weight
+6f -+ pair-of -upper-rollers 20 -and the speed of
stheir- reciprocation ‘to-constitute-a mechanically
“balaneed-compensating -system which when-the
-machineris in-operation-will:be 180° out of phase
~yr7ith-the-reciprocation -of iis-respective -pair ‘of
~yppperrollers,

“Referring to Fig. 5 it may be-seen that one-end
-6f - each “shaft 28<of upper -rollers 28 extends
:through =an ~upper -roller “bearing "housing 26,
which+as*above-stated-is mounted 1pon bearing
+bloek 21,-and terminates in its-respective  thrust
‘pearing *housing - 29. Bearing "housings ‘26 en-
~¢lose a bearing which has-a-number of ball Taces
13 held:in-suitable:ball'race’'guide 74. "The balls
ofraces 13 bear upon:bearing surface 18 keyed
'to bearingthousing 26-and:bearing sleeve 1§ free
#o-revolve:on- shaft 28. "These bearings:are thus
“designed :to -permit with o -minimum of friction
‘longitudinal *movement -as -well -as rotation of
-shafts "28. *Thrust 'bearing housings 29 -enclose
~bearings:designed to. permit free rotation of shaft
-28. = They :comprise two -sets -0f :shock mounted
syollers:17:which:are of frusto-conical:shape-and
«which ibear -upon rbearing tsurfaces ‘79 “keyed to
:shafts - 28. ~Tock »nuts ‘80 rare:threaded -on the
send:of ;shafts 28 to:hold:the:thrust bearing as-
rsemblies:insplace. :

‘Further:reference:to Fig.-5:shows’ the mournt-

ing:of pneumatic, cylinders:35 .on hearing . blocks

271 -and :shows :shafts 3{:of ;lower ‘rollers. 21 .ex-~
stending -through :yokes 32 -and -having ‘mounted
on itheir ends:gears :or-wheels ‘81 for:.the recep-
tion of driving chains or' belts 26 :arranged :as

5 :shown:in:Fig.:1. :

:As was:statedzabovetheweight- of. compensat-
-ihg-weights 61 and :the:number *and:stiffness iof
:springs:T2:are-chosenwith respect to-the weight
;andispeed of sreciprocatory metion of :a ‘pair-of

o upper rollers 20 to constitute a ‘mechanically

rhalanced. compensating system:180°:out of ‘phase
awlith :the;:reciproeation of iits :rollers +so “that “a
:minimum:of vibration‘is transmitted from rollers
:20-to Arame 22 ;and ‘other:parts of ‘the -machine.

sMWhen:the:speed:of reciprocation of*upper rollers
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20 is changed, the natural period of vibration
of the compensating systems comprising weights
61 and springs 72 must be ehanged. This can be
accomplished by arranging springs 72 so that one
or more of them may be readily removed. As is
shown in Figs. 9 and 11, eight springs 12 may be
used and, as is shown in Fig. 10, any of the eight
may be readily removed by unscrewing respective
stud 70 on oscillator yoke 50 and removing the
spring. The actual number of springs 72 used
for each oscillator yoke on g particular machine
is not critical but should be chosen so that the
removal of one or more alters the natural period
of the compensating system to correspond to the
desired and predetermined reduced speeds of
reciprocation of upper rollers 20. However, the
number of springs 12 for each oscillator yoke 59
or 51 should be sufficient so that several of them
can be removed without having an arc of over
about 90° between any of the remaining springs.

Hydraulic couplings 45 are interposed in the
driving train between motors 43 and eccentric
cranks 49 or 57 to prevent any momentary shock
and resultant injury to motors 43 particularly
during the periods of starting and stopping the
machine. )

When the machine is in operation and motors
43 are started the reciprocation of upper rollers
28 will not come up to full speed immediately.
During this period and up through the resonant
point of the springs, instead of 180° out of phase
with the reciprocating system, the compensating
masses stay in phase with the motion of the
rollers. Under short strokes the acceleration

period is so brief that no difficulty is experienced 3

.In passing through this resomant period. At
longer strokes it is sometimes necessary to hold
the weights in some manner until the rollers have
reached full speed and then to release them.
The compensating masses immediately take the
opposite and compensating stroke to the rollers.
When motors 43 are stopped, however, the mass
of the pairs of upper rollers 28 is so great that
it takes an appreciable length of time for them
to stop reciprocating. During this time of de-
celeration, the system passes through the reso-
nant period of the springs, at which point the
load forces are at a maximum. Any prolonged
period of this excessive vibration could result in
damage to the machine. To prevent this, mag-
netic brakes 59 are mounted on shafts £48 and §§
and arranged to become operative when motors
43 are shut off in order to hasten the decelera-
tion of the machine and thus cut down the length
of time of the in-resonance period to a minimum.

Adjustments in the speed of rotation of lower
rollers 21 are accomplished by adjusting the
speed of motor 38 or other prime mover used for
this purpose. Adjustments in the speed of re-
ciprocation of upper rollers 20 may be accom-
plished by adjusting the speed of motors 43, the
gear ratios of gear assemblies 46 and 54 or the
ratio of the sprocket wheels or pulley for chain
or belt drives 47 and 55.

The amplitude of the reciprocation of upper
rollers 20 is dependent upon the throw of eccen-
trics 49 and 5T and, therefore, may be adjusted
by changing the throw of those eccentrics or
replacing them by other eccentrics having the
desired throw.

The pressure exerted on the material F may
be varled, as explained above, by changing the
pressure of the fluid introduced into pressure
chambers 42. An increase in pressure of this
fluid increases the pressure on the material F.
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It is further possible by proper connections and
reducing valves (not shown) in a multiple unit
machine to apply a different pressure on the
material P when passing between the rollers of
one unit than when passing between the rollers
of the other units.

In order to grip aprons B or material F posi-
tively and to transmit efficiently to the material
F the reciprocatory motion of upper rollers 20,
both upper rollers 20 and lower rollers 21 have
circumferential grooves cut in them. These
grooves may be of the same shape for upper roll-
ers 20 and lower rollers 21 and are shown at
82 in Fig. 8 for, by way of example, an upper roller
20. They may be milled or formed in any other
suitable manner on the rollers but it is essen-
tial that the edges 83 formed at the surface of
the rollers by the grooves be sharp in order to
grip the apron B or material F in g positive and
efficient manner.

The mode of operation of a machine con-
structed in accordance with the present inven-
tion is best described by reference to Fig. 12. In
the example represented by this figure the two
batts are hardened at the same time, but it is to
be understood that the machine may also be op-
erated with only one batt or with g larger num-
ber of batts than two such as six or eight.
Further in the example represented by Fig. 12
only one apron B is used although, as stated
above, in some instances it will be found desirable
to use an apron both above and under the ma-
terial F.

Apron B is a continuous apron which may be
of any suitable material such as canvas or burlap
which presents a sufficiently rough surface to
cause the batt to cling to it. Apron B passes
around roller 84, over series of feed table rollers
85, under roller 86, over another series of feed
table rollers 87, between upper rollers 20 and low-
er rollers 21, over receiving table rollers 39,
around roller 88 and back to roller 84. Power is
applied to one or more receiving table rollers 3%
and to lower rollers 21 as explained above. Roll-
ers 84, 85, 817, 21, 39, and 88 all rotate in a clock-
wise direction as viewed in Fig. 12. Roller 86
and upper rollers 20 rotate in a counter-clockwise
direction as viewed in that figure. No direct
power is applied to upper rollers 20, their rotation
being caused by frictional drive from contact
with the material F or an upper apron, if used.
When necessary there may be added in any con-
venient place adjustable take-up rollers (not
shown) to overcome any stretching of apron B.
The same result may be accomplished by having
either roller 84 or roller 88 mounted in its re-
spective bearing so that it may be moved length-
wise of the machine so that the path of travel
of apron B may be shortened or lengthened as

o desired.

One batt of the material F wound on roll 8%
is placed on aprong B on feeding table 24 properly
arranged and aligned so that the material will
be unwound and travel along with apron B as
it passes between upper rollers 20 and lower roll-
ers 21. The second batt of the material F wound
on a roll 90 is also placed on apron B on feeding
table 24 properly arranged and aliened so that
the material will be unwound and will pass be-
tween upper rollers 20 and lower rollers 21. Roll
91 carrying a separator cloth S is placed on
aprong B between rolls 89 and 90 so that the
separator cloth unwinds and is carried along on
top of the material F that was wound on roll
89. After passing roll 90 there are now on feed
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table 24 several:layers:which. from.the;bottom to
the top are apron B, material- F from roll 89,
separator S and material . from roll 80.. They
pass between upper rollers 20 and lower rollers 21
in this arrangement. ' ' '
Situated conveniently and built into feed. table
24 in any desired manner is a steam bath 92.
The above described: layers-are-pulled through

bath 92.by reason of roller.86, which is depressed.

below the surface of feed;table24:. Steam bath
92 may take any desired form into which steam
is brought into contact with the material F.

After passing through steam bath 92 the layers
travel over rollers 87 on feed table 24 and finally
enter the main portion of the machine being
drawn between upper rollers 20 and lower rollers
2. It is to be noted that since the axes of up-
per rollers 20 and lower rollers 21 are not in the
same vertical planes that the layers in passing
between them follow a wavy or sinuous path.
When a machine comprises several units as in the
embodiment described herein the above described
layers pass from the first unit to the second and
so on until they emerge on receiving table 25.

Receiving table 25 is equipped with rollers 33
over which apron B and the layers it carries
are passed. Several wind-up rolls are placed on
receiving table 25. In the present example roll
93, placed closest to the main part of the ma-
chine is arranged to wind up material F, now
hardened, from feed roll 81, roll 94 is arranged
to wind up separator S and roll 95 is arranged to
wind up material ¥, now hardened, from feed
roll 88. Apron B as above stated, continues on
around roller 88.

In the embodiment discussed above two batts of
material are hardened at the same time.
Should it be desired to harden more than two
batts at the same time, additional feed rolls car-
rying batts and similar to rolls 89 and 90 are
placed on feed table 24 with a roll for a separator
cloth between each. Similar provision of addi-
tional wind-up rolls is made on receiving table
25. The important consideration is that the
layers passing between upper rollers 20 and low~
er rollers 2f from the bottom up are apron, ma-
terial, separator, material, and so on with a top
apron, if used, on top.

We claim:

1. In a felt hardening machine a series of
rollers having their axes substantially in a hori-
zonta] plane, means for moving said rollers back
and forth along their respective axes, bearing
means permitting the rotation of said rollers
about their respective axes and holding said
rollers against other horizontal and vertical move-
ment, a second set of rollers having their axes
substantially in a second horizontal plane dis-
posed below the plane of said first series of rollers,
mesans for rotating the rollers of said second set
about their respective axes, bearing means for the
rollers of said second set arranged to permit said
rollers to rotate about their respective axes, verti-
cally moveable yokes disposed to receive said
latter bearing means, guide members fixedly at-
tached to said machine and adapted to receive
said yokes and to permit only vertical motion
thereof and pneumatic means mounted on the
frame of said machine for raising said yokes com-
prising a piston rod and piston attached to and
extending upwardly from each of said yokes, &
cylinder attached to said machine adapted to
receive each of said pistons and a pressure cham-

er in each of said cylinders under said piston
whereby When pressure is increased in said cylin-
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der:the-rollers.of: said- first;series.and.the rollers.:
of -saidisecond:series can.be.drawn:toward:each:
other. and: pressure. applied: to. material: there-
between. ‘

2. In:a:felt:hardening:machine having.a.frame
and.a, plurality. of upper.rollers mounted. in-bear-
ings permitting the rotation: of said:rollers about
their. respective axes.and movement of said roliers
along their axes and.preventing any other motion
of said rollers and having a plurality of lower
rollers mounted:in bearings-permitting the rota-
tion-of said,rollers about, their respective axes.but
no other movement of said rollers. within said:
bearings, yokes for supporting said latter bear-
ings, guides mounted on the frame of said ma-
chine in which said yokes are received providing
for vertical motion of said yokes but preventing
any other motion of said yokes, pneumatic cyl-
inders mounted on the frame of said machine, a
piston disposed in each of said cylinders and for
each of said yokes and connected to and extend-
ing upwardly from each of said yokes, a pressure
chamber in each of said cylincers disposed below
the piston therein whereby as the pressure is
varied in sald pneumatic cylinders said linkage
moves said yokes up or down in said guides thus
varying the pressure exerted on material between
said rollers.

3. In a felt hardening machine, a plurality of
upper rollers, a pair of bearings for each of said
upper rollers permitting rotation of each of said
rollers about its axis, means for reciprocating
each of said upper roliers at a relatively high rate
along a direction parallel to its respective axis,
means associated with each pair of said bearings
for permitting said reciprocation, a plurality of
lower rollers, a pair of bearings for each of said
lower rollers permitting rotation of each of said
rollers about its axis but preventing any other
motion of said lower rollers within their respec~
tive pairs of bearings, means comprising conveyor
aprons for passing material to be hardened be-
tween said upper rollers and said lower rollers,
means for fixedly mounting said bearings for said
upper rollers on the frame of the machine, yokes
for mounting said bearings for said lower rollers,
vertical guideways fixedly mounted on the frame
of said machine and adapted to receive said yokes,
a piston rod and piston attached to and extending
upwardly from each of said yokes and means
mounted on the frame of said machine each com-
prising an enclosed cylinder adapted to receive a
finid under pressure and to receive in slidable
relation thereto said piston, means for introduc-
ing a fluid under pressure to the portion of said
cylinder below said piston whereby said yoke is
used and whereby a lower roller is drawn upward
and toward its respective upper roller thereby
exerting pressure on said material as it passes
between said rollers.

4, In g felt hardening machine having a plu-
rality of upper rollers and a plurality of lower
rollers wherein the vertical position of the upper
rollers with respect to the body of said machine
is fixed and the vertical position of the lower
rollers with respect to the body of the machine
may be altered, means for passing the material
to be hardened between said rollers, means for
preventing the substantial deviation of the axes
gf the lower rollers from the horizontal compris-
ing a bearing for each end of each of said lower
rollers, a yoke for supporting each of said bear-
ings, a vertical extension on each of said yokes
connected to a piston, a closed cylinder for each
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of said pistons forming in association therewith-

8 pressure chamber between said piston and the
lower wall of said cylinder, means for supplying
fiuld under pressure to each .of said pressure
chambers and means to insure equal pressure in
the chambers for the yokes supporting the pres-
sure bearings associated with each end of g roller.
RALPH I. ROBBINS.
BELA FREYER.
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