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~To all whom it may concern:
Be-it known that I, NATHAN HARPER, a

citizen-of the United States, residing at New--

ark,inthecounty of Essexand Stateof New Jer-

5 sey, have invented certain new and useful Im-

provements.in Hat-Sizing Machines; and I do

hereby declare the following to be a full clear,

and exact description of the mventlon such

as will enable others skilled in the art to Whlch

_ 1c itappertains to make and use the same, refer-

ence being had to the accompanying drawings,

and to letters of reference “marked thereon,
which form a part of this specification.

discharging mechanism, and. of other special
and peculiar devices, as hereinafter set forth,

In the hat-sizing machines in use prior to-
20 My invention the hat-rolls have been fed to the -

felting-surfaces by hand. This process, whei
the machine was capable of operating.on;sev:
..eral hat-rolls at a time, has made it necessary
to employ one person in addition :to- the hat-

25 folders to feed the hat-rolls to the machine,
and a number of other helpers were also gen-
erally necessary to.return the bLat-rolls from
the felting-surfaces to the folders. - By my in-

-vention the machine.itself is made the feeding:

~. 30-and returning agent, and the folders are ena-
bled to supply the hat rolls ‘to the machine
-and.receive them from the same without leav-
ing their position: at the folding-table, while
the number:-of rolls that may be operated on
35 at one time is only limited by the size of the

machine and the number of folders employed. :
This device, therefore, entirely supersedesand

dispenses with all the hands hired either for
feeding or for carrying the hat-rolls, while at

40 -the same time it allows a much largernumber
of “said rolls to be fedd and operated on than

-“could:-be supplied by the former process. .

In the hat-sizing machines using an endless
felting-belt prior to.myinvention the hat-rolls

45 have been discharged from the felting:surfaces

at the opposite end of the machine to that at-

- ‘whichthey entered, thereby losing the services
of one-half the feltin g-belt,‘increasing the la-

(No modol. )

bor of feeding, and making it necessary either
to use a double machine with double sets of 50 .
folders and feeders or to employ additional
hands to eontinually carry the hat-rolls back
to the end of the maching from :which they
originally started. In my machine the felt-
ing-surfaces are or may be constructed and 53
arranged so that the hat-rolls can make the -
entire cirenit of the felting-belt under-the op-

eration. of the felting - surfaces and be dis-

charged at the same point or end of the ma-
chine as that at which they entered. This 6o

1-feature of my invention therefore utilizes the -
The object of this invention is to facilitate -

15 -and improve the operation of sizing or felting
hat-bodies by means of automatic feedmg and |

whole surface of the felting-belt and increases
the capacity of the machine, while it" dimin-
ishes the amount of feeding and entirely dis-
peuses .with the hands employed for returning 6;
the hat-rolls. The peculiar construction and
arrangement of my felting-surfaces and their
relation to and coaction one with another pro-
duce, in combination with ihe other features
described, a superior and more uniform quality 7o
of hats, as well as a much ‘Jarger quantity,
than the machines previously in use..

The invention consists in the combination
and arrangement of parts hereinafterset forth, .
shown, and finally embodied in the claims.. 735

Referring to the accompanying drawings,
embodied in three sheets,in which similar let-
ters refer to similar parts, Figure 1, Sheet 1,
is a plan of a portion, of my 1mproved nn

chine,.showing more: particularly the feeding 8o

and returning tables or belts and their rela-

tion to the felting-surfaces. - Fig. 2is a section

of the same, taken through theliney ; and Fig.

3 is a sectional viewof the machine as a whole.
Figs. 4, 5, 6, 7, and 8 show some of the modi- 85
fied forms which may be employed in.the ma-;
chine.

In carrymg out ‘my mventmn my. machine
is or may be constructed as follows :

A is a tank for holding water or-other felt- go
ing-liquid, which may be heated by anyof the -
usual means. To the sides of tbe tanl. are se-
cured thedisks B B, Whlch with the tank sup-

port-the various feltma rolls and other devmes

hereinafter set forth. Between said disks are 95

‘drums, pulleys, or rollers D D, one or both of
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which revolve in adjustable bearings ¢/, Fig. 1,
similar to those shownin Fig. 2, and which are
used tomovethe said drumsnearertoorfarther
from-each other, and thereby control the ten-

sion and flexibility of the endless felting-belt

g. The said endless felting belt or apron trav-
¢els over and receives its motion from the said
drams and forms one of the felting - surfaces.
The said felting-Delt is or may be made of india-
rubber or of any other suitable material or
combination of materials, and may have its
surface either plain, ribbed, ridged, fluted, em-
bossed, corrngated, or slatted in any form or
direction and with any material that may be
preferred. The said belt is or may be sus-

~ tained between the drums I D by a series of

20
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30
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rollers, I, which rollers may be of any desired
size and consist of any number. The drumns
D D are or may be caused to revolve by means
of gears m? or any other suitable means.
connection with said felting - belt, and at an
appropriate distance therefrom, I construet a
co-operating felting bed or surface, which sur-
rounds or which almost surrounds the entire
surface of the said felting-belt. Thisencircling
or néarly encircling of the felting-belt with a
co-operating felting-bed makes every part of
the surface of said belt available and operative
at the same time, and thereby largely increases
the efficiency of said belt and the productive
capacity of the machine. I prefer, for general
purposes, to construct the said co-operating
felting bed or surface as follows: A series of

rollers, G, baving their ends in the radiating -

slots p” in disks B, are adjusted around the
belt ¢ at an appropriate distance therefrom
to form a felting-chamber for the passage of

~ the hat-rolls, as shown in Figs. 3, 4, and 5.
© The said slots form guides and bearings for
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the said rollers, which are each free to move
therein independently of the others, either
toward or from the surface of said felting-belt,
as the size and pressure of the hat-rollsin their

‘passage through the said felting-chamber may

require. Instead of the said rollers, I may use
independent slats arrapged in the same way
and baving the same inward and outward
movement toward or from the felting - belt.
These slats may be of any shape desired. In-
stead of either slats orrollers, the felting-bed
may consist of a flexible slatted apron, as
shown in Fig. 4, the slats of which may be of
any shape and secured to the said apron by
the usual means in any position. Knobs or
other protuberances may also be used on
said apron, either in combination with or in-
stead of the said slats; or the said bed may
consist of the said flexible apron only,without
any attachments to its surface, as indicated in
Tig. 6;-and this last form, being without slats,
is yielding and flexible in everydirection, and
in certain cases preferable to either of the pre-
ceding forms,in that it is more pliant, soft, and
yielding, and consequently better adapted to
the felting of the hat-bodies in their early

stages. In arranging the said felting-bed Il

In

- prefer to have it commence at-one end of the

machine and continue around the felting-belt
nearly to the point at which it commenced, as
shown in Tig. 3, thereby enabling the hat-
rolls to traverse the entire circumference of
the felting-belt under the action of the felt-
ing-surfaces, and, without the aid of the feed-
ing devices, to continue making their revolu-
tions around said belt without removal as
many times as may be desired. This disposi-
tion of the felting-surfaces enables the oper-
ator to give to the hat-rolls,each time they are
introduced, the precise amount of work they
require before removal. It also increases the
productiveness of the machine,while it dimin-
ishes the work of feeding to-the lowest point,
and as the hat-rolls are discharged from the
macbine at the same place as that at which
they entered, the employment of hands for car-
rying the bhat-rolls from one end of the ma-
chine to the other is thereby entirely dispensed
with. The said co-operating felting-bed is or
may be surronnded with pressing-bands p,
which I prefer, because of its peculiar flexibil-
ity .and duorability, to construct of metallic
chain, as illustrated in Fig. 8. Each band is
or may be provided with one or more springs
to afford the requisite elasticity. The said
springs may consist of india-rubber or of spi-
rally-wound wire, or any other suitable mate-
rial,and may be attached.to either or both
ends of said bands, or to any intermediate
part thereof. Said pressing-bands are or may
be secured to pulleys on rod ¢, which rod may
be provided with aratchet and pawl,tolength-
en or shorten said bands, and therebyincrease
or decrease the pressure on said felting-bed to
suit,the different stages of the felting process.
The rollers or slats, or other elements forming

-the upper portion of said felting-bed, may, if

desired, be upheld or uplifted by springs of
sufficient force to balance or neutralize the
weight of said elements, thereby releasing the
hat-rolls from all pressure at every partof the
felting-circunit, except the precise amount ap-
plied by the operator to the pressing-bands p.
The action of said springs in thus neutralizing
the weight of the pressing-bands and of the
said upper parts of the felting-bed enables the
pressure to be gradunated to the lightest degree
and adapts the machine to the very finest as
well as to the coarser grades of goods. The
said springs may be composed of metal, india-
rubber, or of any other suitable material, and
be applied in any manner, either underneath
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or above the said upper portion of the felting- .

bed. Two forms of suchssprings are shown in
Fig. 7, Sheet 2, in which p*is a metal spring
placed in the slot underneath the bearing end
of one of the pressing-rollers, and p®is an elas-
tiec-band or loop placed over the end of one of
said rollers and suspended above the same by
a hook, ps, in the disk. .

Springs have heretofore been used in con-
nection with felting-slats, to increase the press-
ure of the latter upon the hat-rolls—a function

12§
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-felting-bed with the lower:section.

‘2‘78.332 :

directly the opposite of that for which I em-
ploy them, and- arranged to  operate.in a dif-
ferent manner.

At or near the ‘6pposite end of the machine .

to -that at:-which the hat-rolls are usually in-
troduced, as indicated in outline in Fig. 3, 1
construet or may construct.an.additional open-
ing in the-felting-beéd to allow the hatsin their

- early or tender stages to be discharged from
the -machine withouot making more -than- half

the circuit.of the felting-belt. . By thisarrange:

felting-surface .only without passing.through

.the  upper:or dry section, or through the dry
section “only without the lower or submerged

section.. - The said opening is or may be pro-
vided with a lid, door;-or connecting-piece for
the parpose of closing the same, and ‘thereby
connecting or uniting the upper section of the
The lid or

' connectin g-piece. may be hinged or. pivoted at

said opening, as shown by the dotted lines,
-Fig. 3, or adjusted in any other way for the

purpose desired. . The said lid or connecting-
piece forms, when closed, a continnation of the
felting-bed, and may be provided with -rollers
or slats or other felting elements on its inner
surface, the same as any other portion of the
felting-bed. - The use of the sald connecting-
piece: is not.-confined to the form of machine
herein described, but may also be applied to

- avariety of other machines to unite the upper

35
o
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. section of the felting-surfaces with the lower

section, thereby.making each section continu-

ous' to and with the other, and enabling the.
. ~hat-rolls: to traverse.the circuit or: length.of |.
"both sections with once'feeding only. =

To keep the felting-surfaces fed to their full-.

est capacity, and to dispense entirely with the
employment of hands both. for feeding aud for
carrying-the hat-rolls, as hereinbefore stated,

: - T eonstruct an-automatic feeding and return-

ing device, which is.or may be composed as

shown in the drawings, Fig. 1, or in any.other-

form that may be«preferred. In the drawings
the -upright a, side pieces, b, and adjustable
bars ¢ constitute the frame for said device.

‘The said adjustable bars ¢ are or may be piv:

oted near their outer ends on shaft d, and their

‘inner ends. may rest on pins or.other adjusta-

blesupportsnear the felting-surfaces.. Byrais-
ing-or lowering ‘these supports the: said -bars

may be elevated or-depressed at their inoer

ends to the working-surface.of the felting-belt.
Theinner endsof these bars are provided with
bearings for the smallroller f, which is brought
quite close to the surface of the felting-belt.
To the uprights @ are secured adjustable or.
other bearings d? d* for the rollers-or droms
Smular bearings, d*, Fig. 1, are also pro-

-vided for the roller or drum m and secured to.
the‘disks B' B, The rollers % and. f are con-
nected by an endless belt,.n, which carries the
hat-rolls from thefelting- surfaces, and theroll-
ers I/ and.m are likewise connected by.a simi-

| function:
.1nent thehats, when desired, can also be passed .
“through the lower or submerwed section of the

-bars e.

“end: of said gnide:

lar belt, o, which carries the hat-rolls toward
the sald felting-surfaces. .- These belts may be
made of india-rubber, textile material, or any
other substance suitable .to form:a carrymg-
surface for the hat-rolls. Said .belts, 'when
traveling on the said rollers or drums, form
movable conducting-tables, and are or-may be
supported by a series of intermediate rollers,
2, to prevent them from sagging. The ad-
justable bearings d? @ d* perform a threefold
They support the rollers or drums
Iy 'y and m, adjust the tension of the belts o
and n, and also enable the said: belts to . be
moved nearer to or farther from the felting-
sarfaces.. Therollersh, i/, and.m may be oper-

ated Ly gear-wheels &, ¥/, and-w’, Fig. 3, or by

belts or other usual means,
Behind or in juxtaposition to the roller &, I
-construct_an adjustable guide, s, by arranging

a board or other snitable device in such a po-.

sition as to iguide or conduct.the hat-rolls off
and from:the belt », which carries them from
the felting-surfaces to and on the belt o, which
carries them toward the said surfaces. The
method herein shown of constructing.and ar-
ranging this guide-piece (but to which I do not

70
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limit myself) is to suspend the said guideson

the pivots ¢, which have their bearings in the
I may secure a.cross:piece, %, against
the upright a and beneath said gmde, which
eross-piece may be provided with an adjust-
ing-screw, v,adapted to raise or lower the free
I may, should'I desire, do
away with the guide and so arrange the belts
as that the rolls will fall from the upper belt
and be received by the lower. ‘

I am aware that varions modifications and

changes can be made in the construction and

arrangement of the feeding and other portions
of:the machine to adapt it to.the various and

95

Ico

105

-special circnmstances under which'it may be -

used, such as the.characteristics of the felt-

‘ing-surfaces and their relation to each ‘other

and to the body of the machine, the construec-

I10

tion and arrangement of -the:feeding. and re-

turning devices and their relations to the felt-
ing-surfaces and- to the hat-folders, &e.; and

therefore I' do not wish to limit myself to the

special construction and arrangement of parts
herein illustrated and set forth, as these can
be varied to adapt them to each other and fo
the.special circumstances of the case.

- The usual mapner of rotating the machine
and. of supplying the bats thereto is substan-
tially as follows : Power being applied to the
machine by any of the usual means, the belts
commence their revolutions in the directions
indicated :by the arrows. Folding-tables. are
arranged. parallel with the sides of the. feed-

‘ing-belts, attended by the requisite number ot
hands to fold the hats and make them upinto

rolls.. Kach folderis provxded with from elght

to twelve hat-bodies, or sufficient to. form two

rolls. ~As soon as the folders have made up
one roll each they lay them down in front: ot

them oon the upper belt,n. Thesehat-rollsare.

T2

T30
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then carried by said belt to the stop-piece: or
guide s, along which they descend to the belt
0, by which they are ecarried to the felting-
belt ¢ and deposited. between the felting-sur-
faces. - By the motion of the said felting-belt
they are now carried forward between the said
felting-surfaces until they have made the cir-
cuit of the felting-bed, from which they are
now taken: Ly the belt n and carried outward
to the folders. While the first series of rolls
have been making this circuit the folders have
prepared the second series, and as soon as each
of the said first series has arrived at its origi-

nal - starting-place it is or may be taken from |

the Lelt by the same folder who placed it
there, and the second series is deposited to
undergo a similar operation.
continunally repeated with the two series of
hat-rolls until the sizing operation. is com-
pleted.. As soon as the hat-bodies are suffi-
ciently hardened to admit of it, the rolls are or
may be allowed to make two or more entire
circuits of the felting - surfaces and feeding
mechanisin before removal, the speed of the
machine being adjusted to the ability of the
folders to supply the hat-rolls, so that noneot
their time is lost.

If desired, the hat-rolls can be placed on the
belt o instead of belt », and: be thereby car-
ried directly to the felting-surfaces; buf in
general practice I prefer the former method.

From the foregoing description of the ma-

“chine and its operations it will be clearly seen

that the hat-rolls, when introduced to the ma-

chine or to the carrying-belts, can traverse the |

entire circuit of the felting-belt and felting-
surfaces as many times as may be desired with-
out removal; that the entire surface of the
felting-belt, except the point at which the hats
are introduced, is made available for felting
purposes ; that the machine can be fed to its
full capacity and a large number of rolls be
kept constantly underthe opération of the felt-

_ing-surfaces, and that all the feeding and car-

45

rying of the hat-rolls by hand- labor is eutlrely
dispénsed with.
1 disclaim herein anything Whlcll is set forth

_in Patent No. 237,269, granted to me Febru-

50

55

6o -

'65

ary 1, 1881, for feltmcr or ha.t -body-sizing ma-
(_:hme
Having thus described wy invention, what I

‘claim,and wish tosecure by Lettersl’atent is—

1. In a hat-sizing machine, the combination
of an endless felting-belt traveling on pulleys
or rollers, and a co-operating felting-surface
adapted and arranged to enable the hat-rolls
fed thereto to traverse continuously the entire
circuit of said surfaces as many times as may
be desired before removal.

or side to that at which the hats are usunally

introduced, said opening being provided with

an adjustable lid or connecting-piece adapted
to close the same.
3. In a hat-sizing machine provided with an

This process is

2. In ahat-sizingmachine, a teltmg-bed hav-
-ingan additional opening at the opposite end

opening at each end for the admission or for
the discharge of the hat-rolls, an .adjustable

lid, door, or connecting-piece adapted to close -

one of said openings when desired to enable
the hat:rolls to.traverse the entire circuit of
the felting-surfaces before removal,

4. In a hat-sizing machine, the combination
of an endless felting-belt traveling on pulleys
or rollers, with a stationary co-operating felt-
ing-bed, consisting of a yielding flexible apron
or blanket entirely surrounding said felting-

70

belt except at the point where the hat-rolls are

introduced to said felting-belt.

5. In a hat-sizing machine, the combination !

of pressing-bandsconsisting of metallicchains,
and springs arranged to operate in connection
therewith for the purpose of.increasing and
regulating the pressure of the felting bed or
surface, substantially as described, for the pur-
pose set forth.

6. In a hat-sizing machine, the combination
of a felting-surface consisting of independent
rollers or slats, and springs adapted to uplift
or neuatralize the weight of said rollers or slats,
and thereby diminish the pressure of said roll-

-ersor slats upon the felting-fabric, as set forth.

7. In a hat-sizing machine, a feeding mech-
anism adapted to convey the hat- 10113 or: hat-
bodies from the folders to the felting-surfaces.

8. In a hat-sizing machine, the combination
of the-felting-surfaces, with a discharging
mechanism adapted to take or convey the hat-

rolls from the said felting-surfaces to the fold-

ers or other parts desired.

9. In a hat-sizing machine, the combination
of afeedingand dlbchargmg mechanism adapt-
ed to convey the hat-rolls from the folders to

85

go

95

100

the felting-surfaces and from the felting-sur-

faces to the folders.

10. In a hat-sizing machiue, the combination
of a feeding and discharging mechanism con-
structed and arranged so that the hat-rolls,
when supplied toeitheér mechanism, will be con-
veyed to the felting-surfaces.

11. In a bhat-sizing machine, the combination
of afeeding and a dlschargmg mechanism con-
structed and arranged so that the haft-rolls

placed thereon will-be conveyed to the felting-,

surfaces and will continue to traverse said sur-

IOS

110 -

11§

faces and said mechanism as many times as

may be desired without removal.

12. In ahat-sizing machine, the combination
of the felting - surfaces with a feeding - belt
adapted to convey the hat-rolls from the fold-
ers to said felting-surfaces.

120

13. In a hat-sizing machine, the combination -

of the felting - surfaces with a traveling belt
adapted to take or remove the hat-rolls from
said felting-surfaces and convey them to the
folders.

I25

~14. In ahat-sizing machme, the combmatlon -

of‘a traveling belt adapted to convey the hat-
rolls to the felting-surfaces with a traveling
belt adapted to take or remove the hat-rolls
from the said surfaces.

<15, In a hat-sizing machine, a feeding-belt

130
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actuated by drums or rollers arranged and

- adapted to cause the hat-rolls: to travel to a

10’

15

20

“: : 25

point where they will come under the. opera-
tion of the:felting-snrfaces. . “

-16. In ahat-sizing machine, the combination
of an endless felting-belt traveling on pulleys

or rollers with an endless feeding-belt adapted -

to feed the hat-rolls to said felting-belt.

- 17..In a hat-sizing machine; the combination

of an endless felting-belt with an endless dis-

charging-belt adapted to take or remove the

hat-rolls from the said felting-belt. .
18. In a hat-sizing machine, the combination

_of an endless felting-belt with an endless feed-

ing-belt and an endless discharging-belt, for
the purpose set forth,

19. In a hat-sizing machine, a feeding and
a discharging belt or apron constructed and
arranged at the same end of said machine.

20. In a hat-sizing machine, a feeding and
a discharging belt or apron, one of said belts
being above and over or approximately over
the other. ‘

21. In a hat-sizing machine provided with
feeding and discharging mechanism, a guide
or connecting device adapted to guide or con-

' vey the hat-rolls-from the one mechanism to

- the other. ‘

39

33

22, In ahat-sizing machine, the combination
of the feeding-belt or band with adjustable
bearings adapted -to graduate the‘tension of
said belt. 4

23. In a hat-sizing machine, the combination
of the feeding mechanism with adjustable

bearings adapted to move said mechanism
nearer to or farther fromthe felting-surfaces. -

24. In a hat-sizing machine, the combination
of the dischargipg mechanism with adjustable
bearings, adapted to move said mechanism
nearer to or farther from the felting-surfaces.

25. In ahat-sizing machine, the combination

of the discharging belt or bands with adjusta- -
ble bearings adapted to graduate the tension 4

of said belts.

26. In a hat-sizing machine provided with
feeding or discharging mechanism, adjustable
supports adapted to raise or lower the inner

45

end of said mechanism to its appropriate rela- -

lation to the felting-surfaces. .

27. In a hat-sizing ‘machine, feeding or dis-
charging mechanism arranged upon pivotal
bearings that adapt said mechanism to be
raised or lowered to its appropriate relation
to the felting-surfaces.

28. In a hat-sizing machine, the combination
of the felting-surfaces with adjustable bars ¢,
belt #, and roller f, arranged and adapted for
the purpose set forth. ‘

29. In ahat-sizing machine, the combination
of belts n' 0, drums or rollers & I/ in, and
guide s, arranged and adapted for the pur-
pose set forth. ‘

In testimony that I claim the foregoing I
have hereunto set my hand this 25th day of
March, 1882, R

NATHAN HARPER.
Witnesses: ‘ |

CrARLES H. PELL,
CHAR. T. WINTERS.
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