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This invention relates to improvements infelt 
roller hardener machines. . . . ... "... 

In the process of making felt, the wool or other 
fibres are carded and multiples of the resulting 
webs are combined to form a felt batt. This batt 

I may consist of any desired thickness of carded 
fibres or webs joined all in the same direction, 
such as lengthwise of the piece, or in different 
directions, such as crosswise of and length 
wise of the piece. The resultant batt is a piece 
of material in which the websihave been joined 
but which has practically no tensile strength 
because "the fibres comprising the individual Webs 
have ..not been intermingled and interjoined 
through felting. The next step in the process 
of making felt is to cause these fibres to inter 
mingle and interjoin to form a homeogeneous 
irelatively solid and strong piece of material gen 
erally termed in the art as a hardened batt or 
unfulled felt. The process of transforming the 
relatively flimsy batt into the stronger more 
densely packed battis commonly known in the 
art as hardening and is accomplished by subject 
ing the batt to pressure, heat and moisture while 
at the same time applying to it a reciprocating 
or vibratory motion which may be rotary or may 
be transverse to the length of the batt. . . . . . 

In commercial practice two types of machines 
have been employed to perform this hardening 
of yardage felts. . 

G)ne type, which may be termed a platen 
hardener, comprises a, bed arranged to support 
a section of the batt between conveyor aprons 
and a relatively. heavy plate which may be 
lowered on that section of the batt and pressed 
down thereupon at the same time moving in a 
reciprocatory manner ;either in a direction back 
and forth across the battiorina circular motion. 
While the section of the battis being subjected 
to this pressure and reciprocatory motion, it is 
also subjected to heat and moisture. When one 
section of the batt has been subjected to this 
action for a sufficient period of time, the platen 
is lifted and the battimoved so that: an adjacent 
sectionisnow in place in the machine to under 
igo this streatment. This continues until the 
whole length of the batt has been hardened. 
A second type of machine known as a roller 

ihardener was introduced into the:art many dec 

subjected to pres 
ciprocatory motion. 

a) 

2 
has an obvious advantage over the platen type 
in being continuous in operation, its history in 

eart is not one of success. From time to time since its introduction, attempted improvements 
have been made in its design and construction 
and felt manufacturers have eagerly installed 

0 

the "improved' roller machines only to find that 
the problem of satisfactory operation has not 
been solved and to abandon the new roller ma 
chines for the old intermittent operating platen 
machines, or at best to use the roller machines 
only as an adjunct to the platen machine. 
Among the most serious difficulties that have 

been encountered in the use of roller hardener 
machines for yardage felts in the past have been 
the uneven quality of felt produced, the failure 

omplish sufficienthardening in one run and 
ttendant necessity of running the felt 

through the hardener several times, inability to 
20 

25 

30 

35 

harden more than one batt at a time, and main 
tenance problems generally caused by excessive 
vibration resulting in wear of the operating parts 
such as the rollers thus exaggerating the defect 
of producing yardage felt of uneven quality. 

In general it is among the objects of the present 
invention to provide a felt roller hardener ma 
chine for yardage feltsin which the above men 
'tioned disadvantages and defects are overcome 
and to provide a practical felt roller hardener 
rmachine which is capable of producing a prod 
suct of even quality in a continuous manner at a 
high rate of production and which is designed to 
minimize operating and maintenance difficulties. 
More specifically among the objects and ad 

vantages of this invention are: 
To provide a roller hardener machine which 

is capable of increased hardening efficiency over 
the felt hardeners of the prior art; 
To provide a roller hardener machine in which 

0 full width batts can be successfully hardened by 

50 

idespite the fact that the roller type machine SS 

the machine at a greatly increased speed over 
those of the prior art; 

... To provide a roller hardener machine through 
which a plurality of separate batts can be passed 
and successfully hardened simultaneously; 
... To provide a rollerhardener machine in which 
adjustments may be readily made for the satis 
factory hardening of batts of varying thicknesses 
and of different kinds of fibres; 
To provide a rollerhardener machine in which 

: theibattito be hardened is conveyed by means of 
:endless conveyor aprons or otherwise through 
.a. 'Set of rollers, each set comprising a plurality 
of upper rollers and a plurality of lower rollers, 
sand has pressure applied to it by pneumatic or 
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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 in 

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 6-6 
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 fl 
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. 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, birakes and other driving mechanisms 
all of which will be described 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 2 are mounted on frame 22 by means of 
bearing blocks 27. As is shown in Fig. 1, the 
shafts 28 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 20 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 30 for shafts 3 of lower rollers 2 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 cylinders 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 diagranamati 
cally in Fig. 7, driven from a shaft 3 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 Sane 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 3. 
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 Fis 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 3 of lower rollers 2 f is ro 
tatably held in a bearing 30 which in turn is 
mounted in a yoke 32. 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 to re 
geive and permit slidable Laotion of the oppo 

: site edges agflyokes. 32 and which are castinte 
grally with or otherwise firmly attached to upper 
troller bearing.block:27. Pneumatic or hydraulic ; 
cylinders 35 mounted on upper roller bearing 
block 27 are connected by any Suitable; means 
such as: by inlet connection:4f to a Source (not 
shown) of fluid under relatively high pressure. 

is Preferably the pressure of the fluid may be: 
regulated. Pneumatic pistons 34, are Slideably 
mounted in-cylinders 35 forming pressure; cham 
bers 423 below the pistons. Pistons 34: are each 
respectively attached to piston rods.33 which ex 

1 tend through properly packed apertures in the 
bottom of cylinders: 35 provided for that::purpose. 
Yokes: 32 are connected, respectively to the other 
ends of piston, rods 33. It is obvious ifrom: the 
above description that when the fluid pressure 
in pressure chambers 42 is increased pistons: 3A, .2 
piston rods;33, yokes 32; and shafts 3 of lower 
rollers:2::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.2i is increased. 
The mechanism and arrangement of parts: to 

-cause upper rollers 20 to oscillate 3 along their 
-respective axes is most readily described with 
relation to Figs. 1, 2 and 6. Referring specifically 

a 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 
47, shaft. 48. Rotatably mounted on shaft. 48 is 
eccentric crank 349, which translates: the rotary 
motion-of shaft 43 to a reciprocatory motion 
given oscillating yoke 50 to which it is pivoted 
as is more clearly shown in Figs. 9 and 11 and 
as: will be described in more detail hereirabelow. 
Each-oscillating yoke 50 is attached to or may 
-be made integral with a thrust bearing housing 
29-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: 20, 
one ryoke 50 oscillates or reciprocates the second 
and fourth upper rollers 2 and a second yoke 
5f oscillates or reciprocates the first and third 
-upper rollers 20, all reading from the left to-right. 
Oscillating yoke 5 may be driven by motor 43 
through chain-orbelt-44, -hydraulic coupling 45, 
gear assembly 46, shaft 52 coupled at each-end 
by flexible couplings 53 and passing to the other 
side of the machine, gear assembly 54, trans 
mission belt or chain 55, eccentric shaft-56 and 
eccentric crank 57. Since it is desired to have 
adjacent pairs of- upper rollers 2 of a unit os 
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, so : 
in some instances it may prove advantageous to 
-drive each pair separately as by a second motor 
:58, as shown in the modification of Fig. 2, and 
to provideregulating means to keep the recipro 
cation of each pair 180° out of phase. Mounted 
on eccentric shafts '48 and 56 is a conventional 
magnetic brake 59 the function of which will 
be explained hereinbelow where the mode of -op 
eration of the machine is described. - 

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 
6 which are mounted on base 23 by means of 
resilient supports 62. Supports 62 may be-made 
of strips of micarta, , or any other Suitable ma 

:30 

35 

40. 

56 
riterial of sufficient col pressive strength; to Sup 

eight, 

- 0 and 5 is are primarily 
enerally circular-shape but have two-hori 

- : diametrically: opposed generally circular 
searlike: portions: each adapted to be attached to 
is or cast integral With a thrust bearing housing 
29 as may most readily be seen in:Fig.11. Gen 

rally centrally: located in oscillating yokes "59 
positioned a lug's SS extending 

3 from the face of the main: portion of yokes: 5 
and 5 back in the direction of compensating 
a:Weights 6. 'A'-bearing pin 67 is held in place 

5 in each:lug. 66 and preferably a metal sheathed 
: rubber or other type of resilient bushing 68 is 
fitted around: each bearingpin: 67 to form a bear 
Sing-withinsaniaperture:69: formed near the end of 
aeccentric-cranks 349 sand 57 for that purpose. 
;Studs:0: 
and 5. 

20 

iference. "Similar studs 7 are formed on the face 
of each compensating weight 6 which faces its 

25 respective oscillating yoke 50 and 51 and each is 
in line with a stud 70. The purpose of studs 79 

is and 'T'as is: shown in Fig. 410 is to support the 
; series of compensating compression springs 72 for 
teach isoscillator yoke 50 or 5. The Weight of 
weights 6 sand the number and stiffness of 

'springs 72-are chosen with respect to the weight 
: of a pair of upper -rollers' 20 and the speed of 
5their reciproeation to constitute a mechanically 
is balanced compensating system which when the 
smachine is in operation will be 180° out of phase 
with the reciprocation of its respective pair of 

'e upper rollers. 
* Referring to Fig.5: it may be seen that one end 

: of each shaft 28, of upper rollers 2 extends 
through an upper roller bearing housing 26, 
which as: above stated is mounted upon bearing 
block 27, and terminates in its respective thrust 
bearing housing 29. Bearing "housings 26 en 

... close a bearing which has a number of ball races 
73 held in Suitable ball race guide 4. The balls 
of races 13', bear: upon bearing surface 5 keyed 
to bearing housing 26 and bearing sleeve 76 free 
:to revolve: On shaft 28. These bearings are thus 
... designed to permit with a minimum of friction 
longitudinal movement as well as rotation of 

3 shafts 28. Thrust bearing housings 29 enclose 
3 bearings designed to permit free rotation of shaft 
28. They comprise two sets of shock mounted 
irollers 77:which are of frusto-conical: shape; and 
; which bear :upon bearing surfaces 79 keyed to 
; shafts :28. Itockinuts 80 are threaded on the 
gend; of shafts 28 to hold; the thrust bearing as 
isemblies in place. i. 

Further reference:to:Fig. 5 shows the mount 
sing of pneumatic cylinders 35 on bearing blocks 
is 27 and shows shafts 3 of lower rollers 2 ex 
:tending through yokes 32 and having mounted 
on their ends: gears or 'wheels 8 for the recep 
tion of driving chains or belts 36 arranged as 
shown: in Fig.:7. 

;AS3Was:stated:'above the weight of compensat 
ing:Weights';6 and the number and stiffness of 
Springs':2 are: chosen with respect to the weight, 
and Speed of reciprocatory motion of a pair of 

7 upper rollers 2 to constitute a mechanically 
'balanced compensating system: 180°:out of phase 
with the reciprocation of its rollers so that a 
'iminimum of Vibrationistransmitted from rollers 
320i to frame 22 and other parts of the machine. 

5 

75'When 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 
6 and springs 72 must be changed. 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 72 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 a 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 72 for each oscillator yoke 59 
or 5 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 
29 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 
in passing through this resonant 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 20 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 56 
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 2 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 57 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 varied, as explained above, by changing the 
pressure of the fluid introduced into pressure 
chambers 62. An increase in pressure of this 
fluid increases the pressure on the material F. 

O 

20 

45 

50 

55 

G ( 

75 

8 
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 F 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 2 have 
circumferential grooves cut in them. These 
grooves may be of the same shape for upper roll 
ers 20 and lower rollers 2 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 a 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 a 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 2, over receiving table rollers 39, 
around roller 88 and back to roller 84. Power is 
applied to one or more receiving table rollers 39 
and to lower rollers 2 as explained above. Roll 
ers 84, 85, 87, 2, 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 
desired. 
One batt of the material F wound on roll 89 

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 2. 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 aligned so that 
the material will be unwound and will pass be 
tween upper rollers 20 and lower rollers 2. Roll 
9 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 E r 
pass between upper rollers 20 and lower rollers, 2. 
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-table:24, 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 2 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 39 

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 9, roll 94 is arranged 
to wind up separator S and roll 95 is arranged to 
wind up material F, now hardened, from feed 
roll 89. 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 2 from the bottom up are apron, mai 
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 
zontal 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 
roilers 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, 
means 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, a 
cylinder attached to said machine adapted to 
receive each of said pistons and a pressure cham 
ber in each of said cylinders under said piston 
whereby when pressure is increased in Said cylin 
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10. 
der thesrollers...of said first series and the rollers. 
of said seconds. Series can be drawn toward each 
other, and pressure...applied to material: there 
between. 

2. In a felthardening machine having a frame 
and a plurality of upper rollers.mounted in-bears 
ings permitting the rotation of Said-rollers about 
their respective axes and movement of Said rollers 
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 cylinders disposed below 
the piston therein. Whereby as the pressure is 
varied in Said 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 perinitting rotation of each of said 
rollers about its axis, means for reciprocating 
each of Said upper rollers at a relatively high rate 
along a direction parallel to its respective axis, 
in eans aSSOciated With each pair of Said bearings 
for permitting Said reciprocation, a plurality of 
lower roilers, 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 
fiuid 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 a felt hardening machine having a plu 
irality 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 
of 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 UNITED STATES PATENTS 
a pressure chamber between said piston and the Number Name Date 
lower wall of Said cylinder, means for supplying 1984,701 Reynolds----------- Dec. 18, 1934 
fluid under pressure to each of said pressure 2,093,709 Casse -------------- Sept. 21, 1937 
chambers, and means to insure equal pressure in 5 2.5i i84 Slayer Dec. 28. 1948 
the chambers for the yokes supporting the pres- 2.479,759 Merchant----------- Aug. 23, 1949 
Sure bearings associated with each end of a roller. a w 
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