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This invention relates to felt hardening ma-
chines and more particularly to a machine for
‘hardening shaped felt bodies such as hat bodies.

Heretofore, such felt bodies have.generally been
hardened in the collapsed or flattened state in
machines wherein the fattened bodies are pressed
between oscillating hardening plates in the pres-
ence of steam. 'When hardened in the Hattened
stabe, the bodies tend to.show crease marks at the
sides inless frequently removed and rearranged
Aduring the treatment. Also, because they are
‘flattened out of their natural form, the bodies
tend to wrinkle, forming irregularmes in the fin-
ished product. -Only the outer surface of the
body is-operated upon by the hardening members
and in order 1o prevent the -opposite inner sur-
Taces of -the tollapsed walls from felfing and ad-
‘hering. together under the hardening action, it
1is the practice to insert a .protective lining fabric
Ante the body. prior to the hardening operation
and-subsequently to.remove the fabric therefrom.

For these reasons the hardening operation with
such machines has been difficult, daborious ‘and
-costly, calling Ior very considerable skill .on the

part.of the machine.operator.and irequenl;ly pro- ¢

-ductive of defectively hardened bodies. In addi-
tion, bodies with a rounded tip such as hat bodies
require two .such hardening operations on dif-
JYerent .machines, .a side hardening operation on
one machine and & tip hardening qperatmn oen
-8 second machine.

An -object -of thisinvention _is to pmvnie a .felt
‘hardening ‘machine wherein .such Shaped ‘bodies
are subjected %o hardening while supported .and
maintained in their natural.shape, thereby elim-
dnating thetroubleseme arinkling.and.creasing.of
‘the bodies which takes place when they are hard-
ened in the flattened state.

Another ohject-is to previde .such s machine
which is. eapable of simultaneously completely
-hardening boththe tip and the sides of a hatbody
-or the Tike uniformly and without removal.of the
partially hardened body from the .machine for
smeething-as.has been necessary heretofore.

A further- -object is to. provide-such-a machine
wherein fhe inner and outer surfaces.of £he Jbody -

walls .are subjected simultaneously to hardening
-action, thereby inecreasing the.speed.and improv~
ing the quality.of the hardening and-also.elimin-

ating the fabricdiner which has been required in .

flat hardening and thelabor and.expense involved
in applying.and removing.the liner. ¥et.another
-object.isto-provide such.a-machine which. Teguires
less .skill and .is dess .costly o .-operate.than sprior
machines but which. :produces a superior.grade.of
-hardening.

The foregoing and @ther :objects .and -advan-
stages.of the invention will-be more.fully. apparent
from-the ensuing -particular-deseription.of the.in-

‘ventien.in- cenguncnan -with -the. appended draw-
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ings which illustrate a preferred embodiment of
novel mechanisms of the invention arranged in
a single machine for simultaneously hardening
the tip and sides of a felt hat body.

In the drawings:

Fig. 1 is & partial vertical section, partial side
‘elevation of the machine; '

‘Fig. 2 is an end elevation thereof;

Fig, 3 is a vertical section view of an upper
portion of the machine as shown in Figs. 1
and 2;

Fig. 4 is .a horizontal section view on the zig-
zag line 4—4 iof Fig. 3;

Fig. 5 is a vertical section view on line 5--5
of Fig. 3;

Fig.6isa fragmenta:x:v detail view in s1de eleva-
‘tion of ‘certain parts of the machine;

‘Fig. 7 is a detail vxew in plan of parts of the
‘machine;

Fig. 8 is a vertical sectlon view on line 8—38
of Fig.";

Fig. 9 is .a detail view taken on line 9—9 of
Fig. 1, looking in $he direction of the arrows;

Fig. 10 is a diagrammatic plan view of the
rounded tip of a hat body, illustrating by shading
and by dot-dash lines the .successive zones of
‘hardening action of the machine.on the tip;

‘Fig. 11 is a detail side elevation view of certain
operating parts of the machine;

Fig. 12 is o plan view of the parts shown in
Fig 11.

Describing now the preferred embodiment of
the invention shown in the acecompanying draw-
ings, and referring first o Fig. 1, the machine
‘has - a main frame ‘in the form of 2 table 20 upon
‘which is mounted by means-hereinafter described
‘an upstanding cone support 22 for the hat body
‘B, shown mounted on the support in Figs. 1, 3
and 4. Support 22 is of generally conical shape -
with a rounded tip, its external shape and diam-
eler corresponding closely fo the inner Shape and
diameter of the hat hody B $e be hardened.so that
the latier fits tightly and smeothly thereon. Sup-
Jbort 22 is shown formed of apertured metal and
is provided -with -an-.external rough hardening
surface.. .In the:illustrated machine, this hard-
-ening .surface is the-roughened metal surface .of
the support itself, which may be suitably rough-
:ened by sand sor shot blasting, bubt if desired,
the support may be-covered with.a fabric or other
suitable porous hardening .material. The rough
surfaced .suppeort .constitutes .an inner hardening
~member.forboth the conical side:and.the rounded
-tip of the hat body, as will hereinafter .appear.

-Caoperating with the.support:and inner .hard-
ening member ;22 is an.outer-hardening member
24 (Figs. .1,.3 and 4) which, as.shown, is in the
Aorm -of 3 .molded flexible -belt having .a rough
snner hardening.surface. .Belt 24 is -of inverted
Ua-shape:fitting closely:over support-22,.extending
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from tip to base thereof at opposite sides of the
longitudinal axis of the support and extending
partially about said axis. As shown.in Fig. 4 the
outer hardening member or belt 24 is curved
transversely, the intermediate portion cf this
transverse curvature corresponding to the curva-
ture of the contiguous portion of the support 22.
Thus, the transverse curvature of the mid-portion
of the hardening belt opposite the tip of the sup-~
port is approximately spherical about the center
of the spherically curved support tip, while the

two side portions of the belt are approximaiely

conically curved at their mid-section about the
support axis in conformity with the curvature of
the rest of the support.

Referring further to Fig. 4, it will be seen thab
the side portions of belt 24 are transversely curved
at increasing radius from the support axis so that
they incline away from the surface of the sup-
port. Also, the angular extent of the trans-
versely curved mid-portion of the belt about the
support axis is approximately uniform from ad-
jacent the mid point of the tip to the base. In
the instance shown, this angular width is approxi-
mately 60°. Since the belt engages opposite sides
of the hat body, the total angular width of the
latter which it engages is 120°, Belt 24 is prefer-
ably of moldable rubber and fabric composition
or of rubber with an inner facing of fabric but
may be of any suitable flexible material.

Reférring again to Figs. 1, 3 and 4, the portions
of the hardening belt 24 at opposite sides of the
‘support tip are fastened on their outer surfaces
to correspondingly transversely curved plates 26.

Projecting from the outer surfaces of plates 26 are §

upper- and lower pairs of opposite arms 28, 30.
The outer ends of arms 28 are pivotally connected
to the ends of a cross strap 32 fixed to a rod 34
extending longitudinally of the plate 26 (Figs. 1,
3and 9). The arms 38 are pivotally connected to
the lower end of a block 36 the upper end of which
is fixed to the lower end of rod 34 and which is
slidable longitudinally of the plate 26 in a guide-
way 38 projecting from a supporting frame mem-
ber 40 (Figs. 1, 3 and 9).

The upper end of rod 34 is fixed to a’ collar
member 42 (see particularly Fig. 9) pivotally con-
nected by a pin 44 to the lower bifurcated end of
a lever 46, the pin 44 extending through the end
of lever 46 and being fixedly connected to a pair
of blocks 48 slidable longitudinally of plate 26 in
ways 50 projecting from the under surface of the
plate. The upper ends of levers 46 are pivotally
connected to the opposite ends of a crank 52 (¥Fig.
'3) which is pivotally mounted at its mid portion

“on a rock shaft 54 the ends of which are fixedly

mounted in blocks 56 (Figs. 1 and 9) which are
vertically slidable (for a purpose hereinafter ex-
plained) on standards 58 fixedly mounted above
the support 22 on a frame 60 rising from table 20.
An arm 62 integral with crank 52 is pivotally con-
nected to one end of a crank arm 64 the opposite
end of which rotatably receives an eccentric 66 on
a shaft 68 rotatably mounted on frame 60. Shaft
68 is rotated by belt and pulley connection to a
motor 70 also mounted on frame 80.

The rotation of shaft 68 by motor 70, through
eccentric 68 and crank arm 64, rocks crank 52 so
that levers 46 are alternately oppositely raised and
lowered a small amount. This motion is im-
parted to plates 26 through the longitudinal re-
ciprocation of rods 34 with respect to members 40
(held stationary by means hereinafter described)
and by means of arms 28, 30 so that the plates
are oscillated toward and from the top of thesup-
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port 22 oppositely, the plate abt one side of the
support moving up while the opposite plate moves
down. The hardening. belt 24; which is attached
to plates 26, therefore, oscillates with them longi-
tudinally parallel to the surface of support 22 and
in contact with the outer surface of a hat bedy

‘thereon. By reason of its flexibility, the portion

of the belt extending between plates 26 over the

" rounded tip of the support 22 is maintained under

pressure against the tip during the oscillation,
this portion of the belt oscillating approximately
about an- axis normal to the axis of the support
and extending through the center of curvature of
the spherical end of the support.

The relative oscillation of the hardening mem-
ber 24 and support 22 effects hardening action on
the segments of the hat body engaged between
the opposed hardening surfaces of member 24 and
support 22. The action is facilitated by passing
steam into the felt as it is rubbed between the
hardening surfaces, the steam applying means be-
ing described subsequently herein. ’

Sinee hardening belt 24 extends only. partially
about the ‘periphery of the support, it is neces-
sary, once the hardening action hag been com-
pletéd on the segmental portions of the side and
tip of the hat body engaged by the belt to rela-
tively move the hardener belt and the hat. body

“about the longitudinal axis of the body and sup-

port to present a fresh area of the body between
the hardening surfaces of the support and belt.
In the machine shown, this is accomplished by
first bodily moving the hardening belt ouf of en-
gagement with the hat body on the support and
then rotating the support about its longitudinal
axis the requisite amount, by means now to be
described.

Referring to Figs. 1 to 4 and 9 it will be seen
that the lower end of each member 40 is provided
with a transverse cross bar 72 having reduced pro-
jecting ends each of which extends through a slot
74 in a vertically disposed segmental support
member 16 fixed to frame 60. Slot 74 is curved
in a vertical plane, its upper end being nearer to
the upper end of member 40 in the full line posi-
tion of the latter in Fig. 1. The upper ends of
members 40 are provided with laterally projecting
pins 18 (Fig. 4) which extend through slots 80 in

‘yertical supports 82 depending from the upper
‘part of framework 69 at either side of the mem-

bers 40. Slots 88 are vertically disposed and curve
upwardly and toward the axis of support 22 from
their lower ends. : )
The ouber ends of the pins 18 of each member
40 are rotatably fastened to arms 84 which ex~
tend upwardly and are pivotally connected at

‘their upper ends to blocks 56 which, as previously

described, form the end mountings for rock shaft

54 and are vertically slidable on standards 58.
“YWhen the reduced ends of bars 12 are slid up-

wardly in slots 74, they approach the lower ends

"of slots 80 causing pins 18 to slide upwardly along

said slots and bearings 58 are slid upwardly on
standards 58 by arms 84 in correspondence with

‘the upward movement of pins 18, crank arm 64
-pivoting on its connections to arm 62 and shaft 68
to permit this movement. Members 40 are there-

by brought to their Taised position shown in

-dotted lines in Fig. 1. Plates 26 are correspond-
-ingly moved away from support 22 by their con-

nections to members 49 carrying hardener belt 24

“clear of the support and out of contact with the
“hat body thereon, both at the sides and over the
‘tip; the relative tilting of the members 49 during

this movement, as indicated by the dotted lines in
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: parts connectéd théretd, beihg
Dérmitted by outward flexing of the belt 4djasent
the mid point of the tip of stippoit 22, ‘

_ Means are provided for raising ard-16Wering
the members 48 and confectéd parts by manipu-
lation of a palr of foot bedals 84, 06, Referring
bo Figs. 1, 2, 3, 11 and 12, each of the supports
16 has pivoted thereto 4 lever 88 having a slottéd
elid Which embraces ths contiguous reduéed efid
of ctoss bar ¥2 oh member 4. Lievers 80 ate pive
oted at one end to lever 88 anid ab the tbher end
t0-viie énd of levets 82 fixed to a shaft 92 rotat-
#bly mounted on frame 89, Bell crank lévérs on
‘each of the shatts 94 have theiy depefiding atms
86 eonnected to rod 93 on foot PYedal 86 by ¢oids
180 secured at one end to said arms, passing ovep
bulleys 102, 184 on frame 28, and attached at the
Obposite edd to a lug 99 in the end of rod 88
(Figs. 11, 12). The other, upper arnis 81 of the
bell eranks aré connected to a rod 186 on. pedal
84 by cords 198 fastened at spposite ends to s2id
arm and to a lug 187 on rod 186, one of said cords
(oni the right in Figs. 11 and 12) passing over a
guide pulley {i§ and ufidet & second guide pullsy
112 6 frame 20. . L

Whe the hardening belt member 3§ it its Tovr
‘eréd posttion, pedal 84 is in its lowermost Posi=
‘bioit and pedal 85 is in its uppermost positioh as
shown in the drawings. By depressing pedal 86
arims 98 of the bell cranks 4ve drawn inwardly
toward one another through cords 188 oppositely
rotating the two shaits 84 in the direction to raise
arms 92, levers 90 and arimg 97. The raising of
levers 90 pivots levers 88 in the direction to move
bar 12 upwardly ia slot 2 to the raised position
of inembers 40 showt in dotted lines in Fig. 1, and
thé raising of arms 87 of the bell cravks 1iths
bedal 84 to its upper position through connect-
ing ‘cords 108. The system is balanceéd so that
methbers 48 and connected parts remain in their
upper position until lowered by dépressicn of
pedal 84, reversing the movement of barts just
described, N o ,

When the hardening metnber 24 is in its raised
Bosition, support 22 is freed for rotation about its
longitudinal axis to present a fresh area of the
hat body to member 24 for hardening. To this
end; member 22 is provided with an anhular basg

114 to the base of which is bolted a plate 11§ vo=
tatably seated on an annular membey 118 (Figs.
1 and 8). Plate 4§ is provided with a -céhtral
apsrture which relatively rotatably receives the
edge of the top flange of a tubular ember 128
held against longitudinal motion relative to plate
116 by a retaiding ring 121. A ring gear 132 pro=
vided on the base of support 22 is sngaged by 4
vettieally disposed gear wheel 124 fiXed bo 4 shaft
128 rtatably inounted on member 118 (Figs. 4 and
6). Gear Wheel 124 is Yotated by @ handle 128
to rotate support 22; , '

2150 pivoted on miember 148 is a latch member

130 the notched head of which is spring urged

to & position 6f engal

Fig: 1, and of the

gement with teéeth 132 bro=
Jecting laterally frof base 118 of support 22.
"Téeth 132 are wniferinly spaced abott the axis
of support 22 -a distahce equal o the ansular
Vidth of the hardener meriber 94 and in the ma-.
‘¢hifié shown there ate; therefere, six tegth 182
‘spuceéd 60° apart.

Wiien the hardening operation has been eome
bleted oh the poftion of the hat body 6h Suppoit
22 ehigaed by Fetaber 24; said metibet is raised
b5 above deseribed. Lateh 138 is then piveted By
Fand 14 ‘the cotmtereloekwise direction ag showh
4 PB4 10 Telease it frem 8 tooth 182. Wheal -
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124 is then retated to torn support 22 kil ‘the

Héxt tooth 132 reéaches and i engaged by tha

Iateh.  As above iioted, 'ijhe aﬁgﬁiaf éxteh}‘;mﬁ
this turn will be 60° etual to the angular width
of the hat 'body ségménts‘ previously h‘érdéﬁ_éﬂ
and présenting the contiguous fresh ayes of tha
hat body to the ménber 28 which is thén lowered
&hd again operated to harden the second portion
of the Mat body. -A séeond turn of support 22
ﬁreséhts ‘the last $hird of the hab body surface

“bo theriber 24 for hardening, after which thé com-

pletely hardened hat body is ready for removal.

To facilitate application of the hat bodies o
suppott 22 and their removal, inéans are provided
‘Tor loWerihg the stipbort from its full line posi-
tion shown in the drawings and for bipping 1t fot-
Wardly as shown by dbtted lines in Fig, 2, Refer-
ring fo Fig. 1, member 118 is provided Wwith de=
bending legs 134 vertically slidable in giides 136
fixed to & fraime 138 which is tiltably mounited in
trunitions 149 on table 2. Tubular meraber 18 i

‘vertically slidable between guides (42 siso fixed

to framie 138, A sleeve 144 is vertically shidanie
oh the otiter surface of guides 142 and hag at s
basé a cross bar 145 engaged by a hook 148 6n 3
foot pedal 150, A plurality of chains 152 are ate
tached at one-end to sleeve 148, extenaing upe
wardly therefrom over pulleys 154 on frame 133
and again downwardly with ‘their opposite ends
attached to the legs 134 (¥Figs. 1 and 8), :

When support 22 is in its raised position shown
in Fig. 1, pedal 158 is lowered and caught under
2 latching projection in its guide plate {56, By
swinging the pedal to the 16t in said figure, it is

5 iréed from the latch and member 148 with sup-

bert 22 which it carries is freed to shide down=
wardly under its own weight, legs 134 siiding
downwardly in guides 136 and member 128 sii -
ing downwardly in guides i42. The dovrhward
sliding of legs 184 pulls down the efrds 6F chaims
152 attached thereto raising their opposite ends
and the sleeve 144 attached thereto and alse rajs=
ing pedal 150 by means of hook 148 engaged with
baf 146.  When the support 22 has thus arfived
at its Jowered position, frame 138 is tilted about
trunhions {40 by means of a hand lever 158 (B,
2) to tiit support 22 forwardly as indicated by
dotted Hnes in Fig. 2, cross bar 145 sliditng out
from under hook 148. In this position the hari=
ened hat body is readily removed from ths Stip-
bort 22 and a fresh hat body is applied. The

to its vertical position

“Whetein bar 146 is reengaged with hook 148, and

bedal 160 is depressed drawing sleeve 184 town
and raising thember 118 and support 22 through
the upward pull of chains 152 on legs 184 Pedal
15015 now Tatched to maintain the parts in taised,
‘hardening position until the hardening operation
has been completed. :
_As previously stated, means are provided for
Supplying steam to the felt during the harden-
ihg “detioh 'of the machine thereon and -in the
achine shown the steam is fed from the in-
terior of support 22 through the porous wall
thereof into the felt, Referring particularly to
Figs. 1, 3, and 4, base 114 of support 22 is provided
with an upstanding hollow hub 160 in which is
fitted ‘a pive 162 extending upwardly to near the
t0p of the-cone. A flange 164 on-the top-of pipe
182 is fastened to the inner wall of the support
22 and forms above it a small chamber at the top
portion of the rounded +ip of the cone. ‘A pipe
166 is fitted at one end in the lower gnd ‘5f hih
180; - extends downwardly in meinber 128 -and
eommiihicates with a Steamh compartment 168
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provided in frame 138 through registering ports
in member 120 and compartment 168. Compart-
ment 168 is continuously supplied with steam by
means of pipe 110 extending from the compart-
ment axially through one of the trunnions 146
and to a source (not shown) of steam under pres-
sure. Steam thus flows continuously through
pipes 166 and 162 into the chamber above flange
{64 and through the tip of support 22 into the tip
of the hat body during the hardening operation.

The interior of support 22 below flange 164 is
divided into six segmental compartments 171 of
equal size by vertical partitions 172 (Figs. 3 and
4) connected to pipe 162, flange 164, the inner
wall of support 22 and its base {14, These com-
partments have an angular width of 60°, equal
to the angular width of the hardening area. of
hardener belt 24 and teeth 182 are so arranged
with reference to partitions {12 that opposite

pairs of said compartments register substantially o

exactly with the hardening mid portion of belt
24 at each turn of the support 22, as indicated
in Fig. 4. Base |14 is provided with ports (74,
one in each compartment {11, opposite pairs of
which register with ports 116
member 120 when their compartments are oppo-
site the hardener member 24. Steam is fed into
member 120 from a compartment {18 in frame
38 through connecting ports, compartment 178

being continuously supplied with steam under ¢

pressure from a suitable source (not shown) by
a pipe 180 extending axially through a trunnion
i48.

Thus, during a hardening operation, steam
flows only into the two compartments {71 which
are opposite hardener member 24 and whose
ports 114 are, therefore, in registry with ports
{16. The steam is thereby directed entirely into
the areas of the hat body undergoing hardening
action at any given time.

Tt will be noted that when the support 22 is
lowered on completion of the hardening opera-
‘tion, the downward movement of member 120
moves its ports out of registry with the corre-
sponding ports in compartments 168 and {78
and seals the latter ports, so that all flow of
steam to the interior of support 22 is automati-
cally cut off until the support is again raised to
hardening position, as is desirable. The pro-

vision of a separate steam supply line to the :

extreme tip of the support 22 has been found de-
sirable in practice since this area of the hat body
is difficult to harden properly and may require
different conditions of steam than the sides. For
the sanie reason, the angular width of the effec~
tive hardening area of the hardener belt portion
opposite this extreme tip portion is made greater
than 60° to provide for extra hardening action on
this portion of the hat body. This is illustrated
by Fig. 10, wherein the shaded area a indicates
the zone of hardening engagement of member
24 with the tip of the hat body. This zone in-
creases in angular width at the extreme top so
that at each of the two other positions of the
support 22, as indicated at b and ¢, this top por-
tion continues to receive hardening action.

The increasing radius of transverse curvature
of the hardener belt 24 at either side .of the
hardening zone thereof, as shown in Figs. 4 and
5, provides diminishing ‘contact at the sides of
the segment being hardened and prevents the
formation of lines between successively hard-
ened areas.

The operation of the machine has been. suffi-
ciently explained in the foregoing description.

in the upper end of ¢
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Because the hardening action of: the machine
is exerted simultaneously on the opposite sur-
faces of the felt and produces no wrinkles and
creases in the felt, it is superior in quality as well
as much quicker than that of the prior flat plate
machines. The hardening produced in a given
time is uniform and the machine may, therefore,
be operated upon the successive segments of the
hat body for predetermined uniform time in-
tervals, whereas with the flat machines the hard-
ening action is not uniform with time and has
to be gauged by the operator with frequent open-
ing of the machine and shifting and smoothing
of the body. Thus the high degree of skill here-
tofore needed for the hardening operation is ren-
dered unnecessary, as the operation of the ma-
chine is a routine matter, readily performed by
unskilled labor. Since the tip and side of a hat
body are simultaneously hardened, the machine
eliminates one of two hardening operations and
machines heretofore required for hardening hat
bodies. .

While the novel mechanisms of the invention
have been particularly described as organized in
a single machine for completely hardening hat
podies, it will be readily appreciated that they
may be applied in like form to the hardening of
other shaped felt bodies of similar nature or to
hardening only the side or tip of hat bodies if
that be desired. It will also be understood that
the form and arrangement of parts.as shown and
described is preferred only and that numerous
changes may be made therein within the spirit
and scope of the invention.

Having now particularly shown and described
a preferred embodiment of the invention, what I
desire to claim and secure by Letters Patent is:

1. A machine for hardening a wall of a hoilow
felt body which includes opposed hardening mem-
bers relatively movable to and away from a hard-
ening position of mutual engagement with the
opposite surfaces of a segment of the felt body
wall, means for relatively oscillating said members
while in said hardening position to effect narden-
ing of said body wall segment engaged between
said members, means for relativeiy moving said
members to and away from said hardening posi-
tion and means for effecting relative rotation of
said body and one of said members about the
longitudinal axis of said body while said members
are relatively moved away from said hardening
position to present a fresh segment of said body
wall between said members for hardening.

2. A machine as claimed in claim 1 wherein
said relative oscillation of said members fakes
place longitudinally of said body wall.

3. A machine as claimed in claim 1 wherein
at least one of said members has a steam-pervious
hardening surface and which includes means for
passing steam through said surface into the felt.

4. A machine as claimed in claim 1 arranged
for hardening a said felt body having a conical
pbase and rounded tip wherein said segment of
said body wall engaged hetween said members
extends from the lower edge of the base to the
mid-point of the tip of said body.

5. A machine for hardening a wall of a hollow
felt body which includes a support member
adapted to fit coaxially within and support said
body wall, said support member having a harden-
ing surface engaging the inner surface of said
wall, a hardening member having a hardening
surface engageable with a segment of said wall
of the body on said support member, means for
relatively moving said members to and away {rom
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o hardening position.of mutual éngagement of
their hardening surfaces with said wall, means
for relatively oscillating' said members substan-
tially parallel to their opposed hardening sur-
faces ‘while in said hardening position to effect
hardening ‘of the body wall segment engaged
by the opposed hardening surfaces 0f said
members, and means {or relatively rotafing said
members about the axis of said support member
while said- members are relatively moved away
from said hardening position to present a fresh
segment of the wall between said membpers for
hardening.

6. A machine as claimed in claim 5 arranged
for hardening a conically curved wall of a hollow
felt body wherein said hardening surface of said
support member has a substantially conical curva~
ture and said hardening surface of said harden-
ing member has a concave conical curvature sub-
stantially coaxial with said support- member in
the hardening position 6f said members.-

7.. A machine as claimed in claim 5 arranged
for:hardening a spherically curved wall of a hoi-
low felt body wherein said hardening surface of
said support member has a-substantially spher-
ical curvature and said hardening surface of said
hardening member has a concave spherical curva-
ture substantially concentric with said hardening
surface of said support in the hardening position
of said members.

8. A machine as claimed in claim 5 wherein
one of said hardening members is steam pervious
and .which includes means for passing steam
through said surface into the felt portion engaged
thereby when in. hardening position.

9. A machine for hardening a conical wall of
a hollow felt body which includes a conical sup-
port adapted te.fit snugly, coaxially within said
wall, 2 hardening surface on sald support engag-
ing the inner surface of said wall, a hardener
member movable to and away from a hardening
position of engagement with the outer surface of
a segment of said body wall on said support of
substantially uniform angular width about the

longitudinal axis of said support, means for rela-.

tively oscillating said support and said member
longitudinally of said support axis and substan-
tially parallel to their opposed surfaces when said
member is in said hardening position, and means
by which said support and said member are
mounted for relative rotation about the axis of
said support to present different segments of said
wall to said member for hardening.

10. A machine as claimed in claim 9 which in-
cludes means for moving said hardener member
to and away from said hardening position and
means for relatively rotating said support and
said member about said axis through an angle
equal to the angular width of said body wall seg-
ment while said member is moved away from said
hardening position.

11. A machine as claimed in claim 9 wherein
said hardener member includes opposed portions
engageable with segments of said body wall at
opposite sides of the longitudinal axis of said
support.

12. A machine for hardening a spherically
curved wall of a hollow felt body which includes a
support having a substantially spherically curved
hardening surface adapted to fit snugly concen-
trically within said wall, a hardener member mov-
able to and away from a hardening posifion of en-
gagement with a segment of said body wall on
said support of substantially uniform angulay
width about the longitudinal axis of said suppori
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from the base to adjacent the mid-point of said
wall, means for relatively oscillating said support
and said member about an-axis substantially nor-
mal o the longitudinal axis of said support and -
extending approximately through the center of
curvature of said hardening surface of said sup-
port, and means by which said support and said
member are mounted for relative rotation about
the longitudingl axis of said support to present
different segments of sald wall to saxd member for
hardemng

-13. A machine as claimed :in claim 12 whxch
includes means for moving said hardener member
to and away from said hardening position and
means for relatively rotating said: support and
said member about said support axis through an
angle equal to the angular width of said body
wall segment-while 'said member is moved a.way
flom said -hardening posn;ion ‘

‘14. A ‘inachine ‘as claimed in claim 12 wherein
said hardener member includes opposed portions
engageable with ségments of said body wall at
opposite sides of the longitudinal axis of said
support

15, In a- machme for hardening a hollow felt
hody which ‘includes a support member adapted
to fit coaxially within and support the body wall,
a hardener member arranged for hardening en-
gagement with the ouber surface of a segment
of the body wall on said: support, said membher
having' g concave ‘hardening: surface opposed to

saidl support and-extending only partially aboub

the longitudinal axis of the support; said harden-
ing surface having a cross-sectional curvature of
constant ‘radius about said axls at its mid-por-
tion ‘and of ‘intreasing radius about said axis
from said mid- p01t10n toward the side edges
theréof. .= .

16. A machine as clalmed in clalm 15 wherem
said mid-portion of said hardening surface is of
substantially uniform angular width about said
axis.

17. A machine for hardening hollow felt bodies
which includes a support having a conical base
and rounded tip adapted to fit snugly within and
support a correspondingly shaped felt body, a
hardening surface on said support, hardener
means having hardening surfaces arranged for
hardening ensgagement with the outer surfaces
respectively of a segment of the conical base por-
tion and with a segment of the rounded tip por-
tion of the body wall on said support, said seg-
ments extending the full length of said respec-
tive portions of the body wall, means for rela-
tively moving said hardener means and said sup-
port to and away from a position of hardening
engagement of said surfaces of said hardener
means with said body wall segments, means for
relatively oscillating said support and hardener
means to effect hardening of said segments, and
means for relatively rotating said support and
said hardener means about the longitudinal axis
of said support while said support and hardener
means are relatively moved away from said po-
sition to present fresh segments of said portions
of the body wall to said hardener means for hard-
ening.

18. A machine as claimed in claim 17 wherein
said segment of said conical base portion of the
bedy wall is of substantially uniform angular
width about the longitudinal axis of said sup-
port.

19. A machine as claimed in claim 17 wherein
said hardener means are movable by said mov-
ing means to and from said position of harden-
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ing engagement with said body wall segments.
20. A machine as claimed in claim 17 wherein
said relative oscillation of said support and said
hardener means takes place longitudinally of said
body wall segments and parallel to the opposed
hardening surfaces of said hardener means and
said support. X

21. A machine as claimed in claim 17 wherein
said support is rotated by said means for rela-
tively rotating said support and hardening means.

22. A machine as claimed in claim 17 wherein
said support and said hardener means are rela-
tively movable to and from a second position in
which said support is exposed for application of
felt bodies to said support and for their re-
moval.

23. A machine as claimed in claim 17 wherein
said support and said hardener means are rela-
tively tiltable about an axis transverse to.the
longitudinal axis of said support to expose said
support for application and removal of felt bodies.

24, A machine as claimed in claim 17 wherein
at least one of the opposed hardening surfaces
engaging each of said body wall segments is
steam-pervious and which includes means for
passing steam through said surface into said body
wall segment during hardening thereof.

25. A machine for hardening a spherically
curved wall of 2 hollow felt body which includes
two hardener members having opposed respec-
tively convex and concave substantially spheri-
cally curved hardening surfaces engageable sub-
stantially concentrically with the inner and outer
surfaces of a segment of said wall, and means for
relatively oscillating said members about an axis
extending approximately through the center of
curvature of said wall.

26. A machine for hardening a conically curved

10

15

20

25

30

35

2,479,228

12

wall of a hollow felt body which includes two
hardener members having opposed respectively
convex and concave substantially conically curved
hardening surfaces engageable substantially co-
axially with the inner and outer surfaces of a
segment of said wall, and means for relatively
oscillating said members parallel to their opposed
hardening surfaces and longitudinally of the
longitudinal axis of said wall.

27. A machine for hardening a hollow felt body
having a conical base and rounded tip which in-
cludes hardener means comprising opposed re-
spectively convex and concave substantially
spherically curved hardening surfaces engageable
substantially concentrically with the inner and
outer surfaces of a segment ot a said rounded tip
of a said body and a pair of opposed respectively
convex and concave substantially conically curved
hardening surfaces engageable substantially co-
axially with the inner and outer surfaces of a
segment of said conical base of a said body and
means for relatively oscillating said first named
pair of hardening surfaces about an axis ex-
tending approximately through the center of
curvature of said rounded tip of a said body and
for relatively oscillating said second named pair
of surfaces in parallel and longitudinally of the
longitudinal axis of a said body.

HARRY M. GOODCHILD.
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