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SPECIFICATION. erming* part of Letters Patent No. 606,163, dated J une 21,1898,
Applic&ti;m filed Aﬁgusf 6, 1892. Serial No. 442,365, (No model.) |

To all whom it may conceri: .
Be it known that I, iIRAM W. FRENCH, a

resident of Bellevue, in the county of Alle-

gheny and State of Pennsylvania, have in-

vented a new and useful Iniprovementin Ap-

paratus forForming Hair Felt; and I do here-
by declare the following to be a full, clear,

- and exact deseription thereof.

1O

.20

My invention relates to improvements in

apparatus for forming hair felt.
Theordinary operation of forming hair felt
has consisted in first .picking the hair, then
carding the same and rolling it into bats,
which bats are then built up on the table of
the felting-machine, there being a suff cient
number of layers to produce the felt of the
required thickness and several such layers
being necessary in order to obtain a thick-
ness suitable for hair-felting. These bats
are spread over an apron, by which they are

~carried first over the steaming-box and then

~ between the felting-plates, where they are

30
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subjected to the felting operation by the rapid
reciprocation of the top plate or platen, after
which the felt is moved a suitable distance,
according to the length of the platen, the felt
being thus made in short lengths while con-
veyed by the apron.  Difficulty has been
found in the manufacture of hair felt in this

way, first, because of the numerous shifts or

movements 10 complete the ordinary length
of hair felt, the felt being generally made in

lengths of fifty feet, and as three feet is the

usual length to be felted at a single time,
and at the point where the lengths of shifts

stop there is liability of weakening the felt,

the hair felt has necessarily numerous weak
points throughout its length. Another diffi-
culty is in obtaining an even distribution of
hair, so as to form the batsintoa body of hair
of even or regular thickness thronghout, this
requiring the work of skilled workmen and

-adding to the cost of the felting operation.

45
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In the ordinary felting operation it is also
necessary to felt a greater width than re-
quired for the finished felt and to trim off
severalineheson each edge, in order to'obtain
the necessary thickness and the stability at
the edge of the finished product, as the rapid
reciprocation of the platen has a tendency to
thin the felt at the edge.

- present invention is generally to overcome |

| these difficulties and to reduce the cost of

forming the felt and to improve the quality

~of the article produced by forming a felt hav-

Ing a less number of impressions made by the

55

shifts or movements under the platen, anda

felt which is of more even and regular thick-

ness and which has an even-felted edge and
ends, as well as to improve the apparatus nec- _

essary for carrying out the same.

6o

My invention consists, in a general way, of |

the following mechanism, namely: asupport-
ing or skeleton table having a series of ‘sup-

porting-chains or carriers traveline loneiti-
o . b o

dinally of the same, which chains or carriers
travelover and are adapted to fit into the bot-

tom plate of the felting apparatus, sothatdur-

ing the felting operation the chains orcarriers,
withthe body of the bottom plate, form a bot-
tom surface on which the hair is felted.

7G

Tt also consists in a distributing mechan-

ism having a reciproeating table or platform,
towers under which such table or platform is
caused toreciprocate,and mechanism for feed-
ing the hair to such towers, from which it falls
80 as to bespread upon the platform and form
the layer of hair ready for the felting opera-
tion. - S o
It also consists in forming a table or plat-
form to receive the hair from such hair-dis-

iributing apparatus, as a scale to weigh the
‘hair, so that the exact amount of hair neces-
sary for the purpose of forming the length of
‘hair felt may be obtained. |

It also consists in a withdrawing mechan-
ism for withdrawing the fork after the bat has
been deposited on the supporting or skeleton
table. | |

It also consists in mechanism for conveying
the layer or mass of hair from such table or
platform to the skeleton table orsupport, from
whichitisconveyed to the felting mechanism.

It also consists in a counterbalance for the
felting-machine. |

It also consists in a chain for earrying the
bat to the felting-machine. | |

The particular improvements desired to be
covered will be hereinafter more particularly

described, and set forth in the claims.

To enable others skilled in the art to make

~and use my invention, I will describe the same
The object of the |
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8o

9o

95

10

more fully, referring to the accompanying

drawings, in which—
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- Figure lis a planview of the apparatus and |
])1&1113 suitable for ]_JI‘ELGTJIGIHW tlhie invention.

IFig. 2 is a cross-section on the line 2 2, Fig. 1.

Fig. 3 is a longitudinal section thrmwh “the
hair-distributing apparatusaboveref erred to.
Ifig. 4isalongitudinalsection of thefelterand
mechanism forconveying the hairtothe felter.
Fig. 5is a sectional view of the felter, looking
in the direction of the arrow on the line o 9,

FFig. 1. TFig. 6 is an enlarged detail Sectmn
of the two platen% showing Lhe hair felt raised

from the lower platen.
detail longitudinal section of a portion of the

skeleton mble, shmvmﬂ the sprocket-wheel

and other parts. Tig. 8isan enlarged detail
section showing the end of the skeleton table.
IFig. 9 is an enlarged detail plan view of the
qlgelu on table. Flns 10 and 11 are views of
the chain. TFig. 12 is a plan view of the edge
felter. Fig. 15 is a side view of the edne
felter; and Fig. 14 18 a cross-section on the
line 14 14, Fig. 13, in the direction of the ar-
row. I‘lﬂ'cs 15 and 16 are views of the coun-
tei*balan Ce.

finished hair folt. IF ios. 19 and 20 are plan

and side views, 1@51){3@1311*@15?' of the recipro-
cating table and 1110{311&111%111 for opelatmﬂ*-

same.
The apparatus which I pl efer to employ in
practicing my Invention has the following

main features: The pickers A, the hair- d1s-

tributing mechanism D, lmvmﬂ' the towers b

b, to whleh the pl(,l{ed hair is fed through

the openings « a', such towers being sunply

vertical chambers whieh are closed a,t the top

and open below, and into which the light
picked hairis discharged from the pickers by
air-blastor other smtable means and in which
16 ﬂ'ladually falls, so as to be distributed over
the surface of the table or platform C, that
table or platform in its most approved form
being '
able scale. This platfm m or scale C supports
a suitable fork or carrier D, which is em-
ployed for carrying the body of loose hair
onto the skeleton bqble or support E, from
which it is conveyed to the felter I, a steftm.-
in n'-bo;x G being
of movement _of The Dbody of hair. In order
to carry or convey the body or bat of huir
from the support K to the felter I, 1 employ

a series of endless chains or conveyers, as

shown at e, which are arranged tcr pass along
the bottom plate 7 of the felter fitting with-
in seats provided for them therein and by
whieh the batis carried over the bottom plate

of the felter and lifted and car ried Lherefroni

“after the felting operation.

60

The mechanism for distributing the hair is
practically as follows, being more particu-
larly shown in Fig. 3: The hair felt, as above
stated, 1s ﬂenemllv made in lenﬂ*ths of fifty

feet, and the platform or scale C (301*1*@8[)011(35

in lenfrth and width to the bat to be formed
and is suitably supported -and braced, being

carried upon a track by wheels ¢, and suit-
able weighing mechanisin being embodied in |

IFi 1. 71s an enlm*ﬂ ed

Figs. 17 and 18 are views of the

‘reciprocating
‘the duectmn of .its length;
‘that the same means.of 61151;1‘1b11t111ﬂ‘ or depos-

a scale or being supported on a suit-.

by theendless Sprochet chainw=.
generally placed in the course

the belt-shifter z

606,163

the car thus formed or Lh(} car or platform_

traveling upon & bul‘mble scale, as may be de-

sired. The platform C reciprocates on suif-

able mechanism under the towers 0 0, and 1t

is arranged to bring one-half of the surface

-of the platform ander each tower, so as to de-

‘posit upon the same.in an even body the hair
which is introduced into the tower. Inorder
to confine the hair so deposited upon the scale
or platform, I employ aprons ¢*¢’, connected
to each tower and extending from a sprmﬂ‘ or
like operated drum ¢! aron nd a pulley ¢’ near
the base of the tower and then over to a suit-
able point on the pldtform a sufficient height

above the same toreceive the halir—such, for

example, as the end. of the platform, as at ¢,
or the center of the platform, as at c’. Ly
such device and the employment of the spring

or like opemted drum as the hair is deposited

upon the platform the disturbance of the hair
by air-drafts or other causes will be prevent-

“ed by the covering-aprons, which covering-
aprons will be taken up by the spring- -Arums
‘as the pl&tform is reciprocated under the
“tower, while the opposite aprons are let out

SO as to cover the hair.

I have iilustrated the invention where the
scale or platform is moved in
but it 1s evident

iting the loose hair may be en’lployed where
the tower is the fall len frth of the bat to be

- formed :;md the platform moves in the dirvec-

tion of its width. In order to regulate the
depositing of the loose hair upon the plat-

70
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form, I may employ at any suitable point an

“air “Dblast ¢8, which consists of a pipe or air-
‘holder thmuﬂ-h which the air may be dis-
charged throu f*rh the perforations in such way
as to affeet the forming of the hair through
the towerand cause the even depositing there-
of over the platform.

In order to provide for a reciprocation of
the table C, I employ the following form of

‘mechanism: Mounted on the plmform w are

said wheels being connected
Depending
from the table Cis the arm z°, w hich en oTALeS
with the sprocket-chain w?. The lug a‘ also
projects downwardly from the mble C In
line with the lug z* are the levers z said
levers being conueeted by the rod z *‘2 '1‘110
lever 2’ has secured to the lower end thereof

the wheels 20/,

and loose pulleys %° g; y',  The belt 7' is
crossed. The shaft x° is ;]0111*1’1.‘51,10(1 in a suit-

able lmn oer xt, said ShELft having the beveled_

pinion «° engaging with the beveled pinion
x° on the VGI’thELl slmtt x, journaled in the
bracketx'. Theupper end of the shatit « has
the beveled pinionw”,which engages with the
beveled pinion ! on ‘the shaft s, It is ap-

This belt-shifter z works
the belts y v ,whlch me 'nmmlted on the r 1n1d

105
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parent that when the belt 7 is on the tight

pulleys 7/ the table Cwill be advaneced until

the lug z! strikes the lever 25, wherenpon the

belt- Shﬂffer will throw the cross-belt /" onto




Y

IO

20

20

606,163

the pulleys ¥ zmd the belt v on the loose pul-

leys ¥°, whereupon the table will be reversed..

The platform C is placed parallel with the
support or skeleton table K, and means must
of course be provided for tlaanemmn' the
bat formed in the manner above deseribed to
the skeleton platform. TFor this purpose I

employ what I {erm the ‘‘fork” D,which fork |
is formed of a series of tines d, preferably
formed of T-iron, which tines are connected

together along the one end thereof, as at d’,
the several tines resting in seats d* and ex-
tending transversely across the platform C,
S0 as to provide the platform with a prac-
tically smooth surface. The operation of

‘the fork is to raise the bat from the plat-

form C and carry it over to the table E, and
any sultable mechanism for &ceompllshmw
this end may be employed, that shown in the
drawings being large levers h, which extend
out at the side of the p]a,tform C and are in

position to engage with the fork D when it is

desired to lift the bat from the platform, but
which permit the reciprocation of the fork
upon the platform during the depositing of
the hair upon the same.

extensions d’ bevond the lonfrltudma,l bar d',
in which the tines fit, said tmes being also se-
cured to the angle-iron d?® above the bar ',

and to the angle-iron d* at the ends of the ex-
tensions d° of the tines, the fork being suit-

ably braced in this way.: To further bmce
the fork, I connect the angle-bars d® d* at in-
tervals by the bolts ?, whlch give a trussing
or bracing to the same. In order to confine
the material upon the platform, I also employ

~_the vertical side plate d, which is supported

~upon the fork.
40

45

5O
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The levers i have extensions
thereof, as at /i,
d', and back of the same they carry the roll-
ers /2, which act as movable fulerums for the
levers in the shift of the fork. The levers
have also the lips /43, which extend over the
angle-bar d* and have the downwardly-ex-
tendmﬂ‘ lugs /%, which engage with the said
angle- bms, so as to hold down the outer end
of the fork, - The wheel /* travels on a track
h’, leading up to the platform C and the ex-

tension /' of-the lever, and the wheel 1? enters

within a transverse groove in the platforni,
so that in the tmnsferrmﬁ' of the bat by the
fork the wheel will travel on the track /i’ and
then enter the groove 1i%in the platform, so

as to transfer the bat from the platform to the

skeleton platform E. The groove or recess i’

“may be closed by one of the tines d of the
- Tork.

In the operation of transferring the bat
it will be noticed that by pressing upon the
lever ], the extension /' extends under the bar
¢’ and raises the same, while the lug 7:* on the
arm /i° holds down the otter end, so raising
the fork from the platform, and bV pressing
forward upon the levers the fork can in this
way be transferred above and deposit the bat
upon the support or skeleton platform E.

Aftel the bat has been depos1ted on the sup- |

The mechanism de-
‘seribed consists of the tines d, which have the'

which extend under the bars

| porting-frameorsupport E the fork D is with-
drawn to place by means of the appmatus _

shown in I‘w‘s 1 and 2, which consists in a
gear-rack 7 under the levels h, into which
mesh pinions ¢/, said pinions ¢’ being-hung or
supported on weighted levers 4%, pivoted at 25,

sothat byraising the levers they can be thrown

out of engagement when the fork D is being
pushed forward to deposit the hair on the

sl’zeleton frame K. A shaft 4 connects the

pinions 7' and a sprocket-wheel 4 13 on said
shaft 2%, conneemnn by a eham 7* to the
spmcket wheel 7' on the shaft 3. Power is

applied to the shaft 7 to Wlthdl‘a‘ﬁ:’ the fork D .
through this mechanism by means of the

clank handle 7*.
The skeleton frame or suppmt E is formed

-of suitable metal suitably braced and has at

N ki
N
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intervals therein the V-shaped antifriction
pulleys or sheaves, which at suitable dis-
tances apart support the sprocket-chains or -

carriers e. I find that these sprocket-chains

~or carriers can generally be placed at the dis-
tance of about sixinches, and, as will be seen

from Fig. 4, they extend from.the rear end of
the skeleton frame H tothe dischar m"e—pl.ajtfc:)rm
K at the opposite end of the felter, passing

‘around the driving-sprocket & and being sup-
ported at the opposite end upon the sprocket-

k'. It will be noticed that these chains are
of peculiar construction, as is shown more

90

95

particularly in Figs. 8, 10, and. 11, being

formed of long bars ¢, havmfr V- shaped

100

orooves e°in thelr undel surfa,ces in which

extending in both directions across the same,
corlespondmﬂ' to the indentures on the bot-
tom plate of the felter.
or connected at intervals, as at ¢°, by means

| the sheaves ¢ fit, and having their upper.sur-
faces provided with indentur es ¢*, preferably |

10§

The ¢hain is pivoted

of the tongue-and-groove ;]omt e, bemﬂ made

in lenﬂ*ths corr%pondmﬂ* to the spmcket- -_
wheel, and forms a flat, corrugated, or indent-

110

ed surface, which When 1t e*ctends over the

bottom plate f of the felter forms therewith

a continuously-indented felting-surface upon - :
which the hair may be felted, the particular .

advantage of the eonstruetl_on being that as
these chains or carriers convey the han under
the felter no apron or like device to support

[15

the hair is required, and as a result in the
single felting apparatus both sides of the body

of hau may be 1mprinted, at the same time a

120 -

much stronger piece of felt being produced

| 1n this way because of the hold that the bot- 1.

tom plate has upon the hair while the top

plate or platen /' isreciprocated over the same,
this having been practically proven. The

125

chain e is snpported upon the sheaves €% as
above stated, and, being placed at small dis-

tances apart, forms & proper support or car-

rier for the hair baf, not only over the skele: '

ton frame K, but over the steaming-box G,
~and in this way the usual apron, which has -
always heretofore been employed and which

130

has given much trouble in the or dinary work .

‘of hmr-feltmg, 1S done away with.



‘The general construection of the felter dif- | plate o'.

fers but little from that described in Letters

~Patent No. 425,604, granted to me April 15,

10

20
25
| 0
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1890, it being understood, of course, that any
suitable means of supporting the base-plate f
and supporting and operating the platen 1’
may be employed. The base-plate fis formed
stationary between the carriers ¢, said carriers
fittingintorecesses 7*in the base-plate,and its

surface is indented longitudinally and trans=|

versely, corresponding to the indenture of the

~chain, while the surface of the top plate or

platen 7'is indentedinlike manner. I do not
limit myself, however, to this particular form
of carrier or the Daltleul&r arrangement de-
seribed, as this may be varied Wlthﬂut de-
par tmﬂ* from the spirit of my invention. The
top plate or platen is operated by the driving-
shaft /! and is raised by suitable Jackmw
devices, that shown in the drawings being the

jacks ! on each side of the plate, the verti-

cally-moving bars /' of which engage with the

platen to lift the same and provide room for |
the movement of the bat or the felt formed.

In order to lift the felt out of the indented

bottom plate, I provide for the raising of the-|
vibr aJte the platen f', which is very heavyand

-1stooperate veryr apldly, it causes the ground
‘toshake and jarthe buildings.
‘this difficulty, I have provided the counter-
‘balances U, which fit around the outside ec-
‘centries £ on the shaft £* of the felter I,
shaft f*' has the inside eccentrics ¢’ thereon to
‘assist in (as is fully shown in said Letters
‘Patent No. 425,604) operating the felter.
‘the construction of the counterbalance U it
‘has the threaded end v and 15 held around the
eccentric ¢ by means of the set-screw ', fit-
ting into a recess u* in the eccentric ¢, while

chain carriersin their course over the bottom-
plate, so as tolift the portion felted out of the
indentures of the bottom plate and bring a
new portion of the bat over the same and
lower it onto the bottom plate. Forthis pur-
pose the sheaves m, under the bottom plate
and at each end thereof, are supported on the
shafts m', which are in turn carried on crank-
arms m*, said crank-arms being connected to

.the shafts m?®, operating the jacks / thereof

in such way that when the jacks are em-
ployed toraise the platen the ecrank-arms will

- be turned so-as to raise those portions of the

40

45

chain carriers above the base-plate by fore-
ing the sheaves m upwardly through seats in
the base-plate. The body of hair which has

. been felted is thus raised from the base- plate,
and as the carriers are moved therefrom such

portion of the felt is carried over onto the re- | _
‘place by the caps v’ between the nuts w3 u?,

‘the action of the counterbalance U being to

ceiving-table %, while a new portion of the

 bat is cauled under the platen, and as the

55
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- paratus can be used at each end of the felting-
machine, so that both ends of the bat can be
- felted. Bolted to the platen ' is the L- sh.;mped
plate o, which extends up from the platen j”

‘and has bolted at the top thereof the out-
wardly-extending plate o', which carries the
rod o¢% having the head 0% resting on said |

shown more particular 137 in Kigs. 12

platen 1 1s loweled the ehaln also 1s lowered

po1 t1011 of the bat which lms thus been car-
ried under the platen. I do not wish to limit
myself to this particular manner of '::Lisinfr
and lowering the carrier.

The appar atus for "edge-felting the bat is
, 13, and

14, 1t being shown only on one side of the felt-

1nfr-maehlne I, there being two used, one on

aeh side, so that both edn*es are felted at one
time, and, if desired, plaetleally the same ap-

to the edﬂe-felbel q at 7%

J'

serrations or corrugations ¢
hold the edge-felter ¢ awainst the bat, weights
r» are hung from the bm ', which is attached
" As the platen f1is

This rod passes throun'h the pro-
jection p’ on the bar p and also tln ough the
link p® on the bar p, while said bar p car-
ries the edge-felter ¢, having on its face the
In order to

79
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vibrated ba(,]{ and forward the edge-felter is- .

moved horizontally by means of the eccentric

'8, carrying the eccentric-rod s, attached fo
| Said eccentric s is mounted.
on the shaft s% which is hung in bearings s°
on the platen f and is operated from bevel-

the plate f at s~

pinion s° on the shaft s°, meshing with the
bevel-pinion s’ on the dr 1V1nn'-shaft 1 of the
felting-machine. When a portion of the bat
has been felted and it is desired to free the
edge-felter, it may be raised by lifting the

_- weights r or by a system of levers connected
from the jacks [ to the edge-felter, so that
~when the plate 1

' is raised by the jacks [ the
edge-felter can be lifted from contact and the

|'bat moved forward, when the parts can be re-

turned to place for another operation.
As great strength is required to move or

To overcome

The

In

fitting around the threaded end w are the nuts
u® ut, having interposed between them the

weight v, composed of lead or other heavy
‘material, this weight v being in the form of
“washers, so that they can be removed with

ease from the threaded end %, and are held in

‘move in the opposite direction from the felter

I, and the weight being adjustable by means

of the nuts 5 u‘ the Stloke of the counter-
‘balance U can be regulated accmdmw to the
stroke of the felter.

In practicing the invention the hair is fed

| to the pickers A which separate from it the
dust, dirt, &e., and open it out, and either by

air-blast or by mechanical means the hair is
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carried up into the towers b 0/, where, under

the influence of the air- blast properly di-

the bat is gradually formed upon the table,
this being continued until the bat is made of

suﬂiclent thickness to form the layer of hair

felt desired, the Dbat of course being much
thicker than the hair felt to be pr oduced and
being in a single mass, and as the hair is thus

125

rected it falls in an even current, so that as
‘the table or scale is reciprocated under it the |
hair is evenly distributed over the same and
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caused to fall gradually upon the platform it
is found that an evenly-distributed body is
obtained, so that in the subsequent felting
oper atmn a very even thickness and equal
condensation are also obtained. Assoon as a
bat of sufficient thickness is obtained the op-
erator raises the same from the table by
means of the fork or tine carrier and carries

-1t over upon the chain carrier or skeleton ta-

ble K, and the tine carrier is then 1emm"ed
leaving the bat upon the chain carrier. Itis
per mltted to rest in this position until the for-
ward end thereofissufficiently steamed,when,
by the movement of the chain while the up-
per platen is rising, the forward end of the
bat is carried on the chain between the two
platens and held above the lower platen by
means of the chain carrier, and as the top

platen is lowered through the jack mechan-
1sm above described the cham above thelower |
- platenis alsolowered and fits within the same,

so as to form with it a practically solid corru-
gated level lower face to the platen having the
print-marks thereon which are to be imparted
to the layer of felt formed. In thisoperation
any suitable length of platen may of course
be employed, Wthh as the mass or bat of hair
1s carried automatically it is best to employ
a very much longer platen and one which will

carry a much lalnel surface. .The upper
platen is thus caused to reciprocate rapidly,
as In the ordinary method of felting, and the
hair is felted between the corrugated surfaces
of the upper platen and the corrugated sur-
faces of the lower platen, which obtains a
much stronger hold upon the body of hair
than if an apron or other device for carrying
the hair were interposed between them, the
result being that the hair is forced into the
0011110&1310118 of the lower platen and by the
felting operation is caused to-be twisted or
worked together therein in such a way as to
practically form strong cords or binding
means extending in both directions across the
lower surface of the platen, and while thus,
as 1t might be termed, ‘“‘ imprinting” the lower
surface of the felt imparting great strength
to the same and forming that part of the felt

as strong as the upper part thereof, in which

pr aetlcally the same action is takmn place in

the corrugated surfaces of the upperplaten,

and during the operation of felting both sides
of the bat by the upper and lower plateﬂs the
edges of the bat are being felted by the edge-
felters. As a result of these steps of the
method a peculiar action takes place, which
may be described as follows: By the steaming

- of the hair prior to the felting of the same the

6o

glutinous substance at the base or stub of each
particle or spear of hair is so heated as to be-
come soit and sticky and ready to adhere to or
affiliate with the other hairin the mass, while
at the same time the body of each hair, which
1s of a shelly substance,by the steaming action
softens and curls, so that when subjected to
the felting abtlon 1t 18 ready to become inter-

| -

mingled with and hold to the other hair of |

| the mass of felt.

This peculiar effect of the
steaming cannot be obtained when steaming
through burlaps and a muslin or linen cloth
conveyer, according to the old process, be-
cause the muslin or linen mustbe of such fine
texture as to prevent the adherence of the
hair to 1t or its passage through and the ad-
herence of the hair to the burlaps, and they
retard the action of the steam and cause con-
densation of the same, preventing the mass
of felt from receiving the necessary amount
of heat to cause the action above described.
When, however, the mass is subjected di-
rectly to the passage of the steam through the
same, 1t 1s moistened thereby by the moisture
of the steam and is raised to a sufficient heat
to cause the moistening of the stub ends of
the hair and the softemnﬂ* of the hairs them-
selves, as above described, and when this
mass is carried between the felting plates or
platens and is subjected directly to their ac-
tion, while there is nofear of theadherence of
the hairor the glutinous portions of the hairto
the plates directly while being felted, the hair
1s by the vibratory action and weight upon it
felted, so as to cause the affiliation of one

‘hair-spear with another and the interlocking
of the hair-spears together and, further, the

gluing or glutinizing of the base of one hair

‘to the bodies of other hairs, so as to form a

much stronger and more tenacious hair felt
than produced according to the old process.

As the steam is applied directly to' the mass,

1t can penetrate the mass of hair before it is
felled and brings the entire mass to proper
heat and condition of moisture forfelting, so
that-the felting operations

- As a result, as
has been practically proven, a very much
stronger body of felt isobtained and one which
18 more even in texture and firmer for han-
dling and transporting, while at the same time
the printing on both surfaces and edges is
obtained at one operation. As soon as the
body between the platens is felted the upper
platen is raised, the edge-felters are removed,

and at the same time the body felted is raised

above the lower platen by the means above
described, after which by starting the ma-
chinery for operating the chain carrier that
felted portion may be carried from and an-
other portion to be felted carried between the

platens, the operation being continued until

the whole body is properly felted, and the
frequent jars and the shaking of ground and
building by the vibration of the felter are
overcome by the counterbalance, thus ren-

-

can all be per-
formed at one time, instead of requiring the
| double felting operation of the priorart, and

both faces of the body of felt can be finished
' and corrugated at one time.
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dering the machine noiseless and steady in -

its operation. During this operation in the
manner above described a new mass or bat of
hair
scale, which will accurately weigh the same
When the proper amount of hair has been ob-
tained, and the mass or bat so obtained can

may be formed upon the platform or
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then be carried over by means of the tine
carrier onto the chain carrier and the Opera-
tion repeated.

What I claim as my invention, and desn*e
to secure by Letters Patent, 18—

1. In apparatus for formmn hair felt, the
combination of a lower feltmjmplaten and an
upper platen, a traveling-chain earrier adapt-
ed to carry the material to be felted between
said platens, means for moving the same,
and mechanism for raising and lower-nw said
traveling-chain carrier, sub%mntmlly as set
forth. |

- 2. In apparatus for forming hair felt, the
combination of a lower felting-platen and an

upper platen, a carrier normally in operative

position with said lower platen, means fon
moving the same, and mechanism for raising
and lowering said carrier, substantially as set
forth.

3. In apparatus for forming hair felt, the
platen and an
upper platen, a carrier 1101*111@1]57 flush with
said lower platen and mechanism for raising
and lowering said carrierand means for mov-
Ing same, substmltnlb as set forth.

4. In apparatus for forming hair felt, the
combination of towers throu fi'h which the hair
is caused to fall, a 1‘801]_)1‘00.:1131111” table or plat-
form below the same whereby a mass or bat
of hair is distributed over the platform, sub-
stantially as and for the purposes set forth.

5. In apparatus for forming hair felt, the

combination of one or more towers through
which the hairis caused to fall, a reciprocat-

“ing table or platform below the same, and
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aprons extending from the ends and center
of the platform to the towers so as to protect
the hair distributed upon the table, substan-
tnlly as and for the purposes set forth.

In apparatus for forming hair felt, the
Gombm.ﬂ,‘umn of one or more towers throuﬂ*h
which the hair is caused to fall, a reeiproeat-

ing table or platform below the same, aprons.

extending from the ends of the platform to
the towers so as to protect the hair distrib-
uted upon the table, and means fortaking up
the aprons as the table reciprocates, substan-
tially as and for the purposes set forth.

7. In apparatus for forming hair felt, the
combination of one or more towers through
which the hailr is caused to fall, a 1'ec1p100atu
ing table or platform below the. same, aprons

ettendmw from the ends and center of the |

pl&tform to the towers so as to protect the
hair distributed upon the table, and spring-
rollers for taking up the aprons as the table
reciprocates, substantially as and for the pur-
poses set forth.

8. In apparatus for forming hair felt, the
combination of a recipr ocatmn table, one or
more towers through which the hair is caused
to drop, and air-blast pipes in said towers for
controlling the dropping of the hair, substan-
tially as and for the purposes set forth.

-9, In apparatus for forming hair felt, the

combination of a reciprocating table having |

| atine carrier supported thercon, one or more

towers above the same through whmh the hair -

is caused to drop, and mechanism for engag-

ing said tine carrier to.lift the bat from the
pla‘uform subsmntmll yasan d f or the purposes
set forth.

10. In apparatus for 1'01111111 o hmr felL, the

combination of a recipr oefztm o table having
a tine carrier supported t].ml.oon one or more
towers above thesame through which the hair
is caused to drop, ‘mechanism for engaging
said tine carrier to lift the bat from the plat-
form, and mechanism for withdrawing said

tine carrier from the traveling carrier ﬂ,fter

depositing the bat, substantmlly as and for
the purposes set forth. |

11. In apparatus for forming hair felt, the

combination of a 1*@011)1*0031311’111' table, a tine
carrier on the same, a traveling carrier to

| which the bat is transferred by the tine car-
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rier and felting-platens to which the batis

carried by the tvmrelmw carrier, substantially
as and for the purposes set forth.

12. In apparatus for forming hair felt, the
combination of alower and upper platen, ‘and

edge-feltersat the sides thereof, substantially -

as and for the purposes set forth. |

13. In apparatus for forming hair felt, the
combination of a lower :Celmnﬂ-platen hmvmn‘
grooves therein and traveling-chain carriers
ﬁttmﬁ' in said grooves, an upper platen above
the same, and edge-felters at the sides of the

upper and lower plwtens substantially as and

for the purposes set forth.

14. In apparatus for forming hair felt, the
combination of a lower felting plﬂ,ten h*wmﬂ
orooves therein and 131*&?011110 chain carriers
ﬁttmﬂ‘ into said grooves, and an upper platen
above the same, substantially . as and for the
purposes set torth.

15. In apparatus for formmﬂ hair felt, the

combination of alower platen 11:11?111 grooves

therein and traveling-chain carriers ﬁtmw n
sald grooves and fmmmﬁ therewith the IGWGI‘
platen of thefelting mechanism ,substantially
as and for the purposes set forth. |
- 16. In apparatus for forming hair felt, the
combination of alower platen hﬂvm.., grooves
therein and traveling-chain carriers fitting in
said grooves and formmn‘ therewith the 1ower
pl&ten of the felting mec
ing-chain carriers bemﬂ‘ Vertlcally movable,
S ubst antially asandfor the purposes set forth.

17. In apparatus for forming hair felt, the
combination of a lower felti nw-pl&ten hfwin o
orooves therein and traveling chains fitting in
SELId orooves, sald chalns hzwmn corruwamons
or mdentures on their upper faces substzm-
tially as and for the purposes set forth.

18. In apparatus for forming hair felt, the
comDbination of a lower felting-platen h::wmrr
ogroovestherein and traveling eha,mfs fitting in

md orooves, said chains: hawn o1rOoovVes on

their lower faces, substantmlly a8 and 1‘01‘ the
purposes set forth
19. In ap]_)m*atus for forming hair felt the

combination of alower felt].nmplaten ]mwnﬂ'

"nmsm sald travel-
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grooves therein and traveling chains fitting in

said grooves, said chains bemﬂ' conmected by

a tonnue and - groove joint hawn a pivot

“therein substantmlly as and for the purposes

set forth
20. In a felting-machine, a driving-shaft

having eocentmcs p]*m*lded with eecentrw-
eollars in combination with counterbalances
fitting around said eccentric-collars and re-
ciprocated by said eccentrics, substantially as
and for the purposes sef forth.

21. In a felting-machine, a driving-shaft

having eceentmcs prowded with eccentrle-

collars in combination with counterbalances
fitting around said eccentric-collars, and hav-
ing weights thereon, substantially as and for

the purposes set for th.
22. In a felting-machine, a driving-shaft

hm*ﬂ'mn eccentries provided with eccentmc—l

collars in combination with counterbalances
fitting around said eccentric-collars and hav-
ing weights thereon, said weights being ad-
Just&ble Substantmlly as and for the pur
poses set forth.

23. In a felting-machine, a dl"l'i’ll“lﬂ"-Sh.‘:'Lft
having eccentrics provided with eecentme-
COllEL_I‘S and annular grooves in combination
with counterbalances fitting around said ec-
centric-collars and attached by set-serews en-
tering sald grooves, substantially as and for
the purposes set forth.

In testimony whereof I, the said IIIRA’\E[ Y.
FRrRENCH, have hereunto set my hand.

HIRAM W. FRENCH.

Witnesses:
- J. N. COOKE,
F. G. Haxy.
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