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'UNITED STATES

1,584,386

HARVEY B. LINDSAY,

PATENT OFFICE. |

_ TION, OF WILMINGTON, .DE,L_AWARE, A CORPORATION OF DELAWARE. "

METHOD AND APPA'BAT;US FOR
,Application’ filed January

My invention, as to one aspect thereof, re-
lates to the production of bodies of thermal
insulating material formed of separate
fibers, such as, and more particularly, kapok
fibers, which are of tubular form, with their

fibers so arranged as to provide maximwm
efficiency as an insulating medium and as to -

another aspect thereof to' the production of
cushioning bodies or structures, such as bed-
ding mattresses, carpet
stery, the filling of which is formed of sepa-
rate fibers. S
As a preface to the following description,
it should be. stated that I have discovered
that the more nearly at right angles to or
“across the line of heat transmission the
fibers of the body of insulating material are
laid and the nearer the approach to a con-
.dition in which the fibers are spaced from
each other a microscopic distance, the great-
er the efficiency of a given thickness of in-
sulating body, and this is particularly true
of a body composed of fibers the surfaces of
which present a high degree of smoothness,
as for example, in the case of kapok.

According to my demonstrated theory of
thermal insulation, transmission of heat
through a body composed of separate fibers is

. principally governed by the degree of micro-
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scopic smoothness of. those surfaces of the
fibers which extend transversely of the path
of heat transmission and the proximity of
the surfaces of the fibers to each other but
with minimum contact. This is due to the ac-~
tion which takes place in such a body where-
in the external surfaces of the fibers, as also

" the internal surfaces thereof when of tubu-

4
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. their external electrons are under violent:
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lar form, are subject to the bombardment of
the rapidly moving gaseous atoms where the
insulating material is subjected to heat
traversing the air to which the fibers are ex-
posed. These gaseous atoms being heated
agitation and transmit, through such agita-
tion, violent agitation to the external elec-
trons of the molecules of the fibers propor-

tact with the latter, and the converse is true

where the fibers are in heated condition, in.

- which case the external electrons of the mole-
cules of the fibers -are in violent agitation
and transmit such agitation to the elec-
trons of the gaseous atoms proportional to

PRODUCING _.'BODIES FORMED OF SEPARATE FIBERS.

cushions and uphol--

tional to the length of time they are in con-.

12, 1925. Serial No. 1,827,

the length of time the electrons of the mole- o

cules of the fibers so violently agitated are
in contact with the electrons of the gaseous
atoms. : ‘

~ Where the surfaces‘ of the ﬁbers:'_are réi:i—n

tively rough and therefore present micro-
scopic crevices, depressions or projections,
the gaseous atoms bound and rebound

‘ against the surfaces of stch irregularities be-

fore escaping, and with each impingement
the agitated electrons of the hotter element
re-act on the relatively quiescent electrons of
the cooler element, conveying their excess
agitation to the latter and thereby trans-

mitting heat. Thus, the smoother the sur--

faces of the fibers the less the rebounding of
the moving electrons and consequently the
less transmission of heat. It is, therefore,
desirable to employ smooth-surfaced fibers,
and, in order that the maximum resistance
to travel of the heat throughout the mass be
eflected, to so position the fibers that they
will lie as nearly parallel to each other and
transverse to the line of heat transmission

points of actual contact with each other, the
1deal arrangement being that in which the
fibers are out of contact and are spaced apart
a microgcopic distance and lie transverse to

the line of heat transmission. Furthermore,’

it is desirable that the fibers be as free as
possible of kinks or fractures, as such tend
to reduce the resilience and life of the in-
sulating body composed of the fibers.
Furthermore, in cushioning structures or
bodies, the filling of which is, composed of
separate fibers, such as bedding mattresses,
carpet cushions and upholstery, the disposi-
tion of the fibers relative to each other de-

.termine the lasting quality of the structure,

the -greater the amount of interlocking or
interlacing of the fibers when bent at sharp
angles, the shorter the life of the cushioning
structure. This is due to the fact that in the
alternate compression and release of the
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" as possible and yet present the minimum of
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fibers, in the use of the structure, the fibers,

being sharply bent at their interlocked or in-
terlaced points, will inevitably break at those
points -thus reducing
short shattered picces no longer having the
resilienice of the whole tube or fiber. Where-
as, when disposed as above described the
breaking of the fiber is almost entirely elim-

the body to a mass of
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inated as the alternate compression and re- fiber from which the poay is to be formed,

lease of the cushioning structure in use does - to such an action that the fibers thereof will

not bend the fibers back and forth at a short be loosened from each other at the outer sur- .

angle. ' : face of the bale for. movement to the part of
5 My objects generally’ stated, are to pro-- the apparatus in which the body to be pro- 70
vide a body composed of relatively unbroken duce | 18 formed' and Wwithout tearing or
separate fibers of insulating material, and breaking the fibers. The dev1ce’15_ which op-
.~ . more especially fibers presenting smooth sur- erates by a tumbling action comprises a tum-
faces, as for example, ka ok, which will pre- -bler drum 16 shown as .of cylindrical form
10 sent a higher degree of resistance to heat mounted at circular, 81rcum£erent1ally, dis- 78
transmission therethrough-than in the case - posed tracks 17 thereon, on rollers 18 Jjour-
of insulating bodies as hitherto provided, naled in spaced relation on -a _supporting
and presenting the same density, viz, the frame 19, the drum 16 being driven in any
same number of pounds per cubic foot, there- suitable manner, as for example through the
18 by economizing in the amount of fiber used medium of g belt 20 driven from any suita- 80
and reducing the thickness of body required. - ble source, LT o :
Another object is to provide g cushloning - The drum is provided about its Inner sur-
structure or body of such construction that face with a plurality of baffle forming ribs
the resilience of the structure or body will be 21 which extend lengthwise of the drum in .
20 greatly prolonged. - ~ e _ breferably substantially equidistantly spaced 85
Another object is to provide a novel meth- relation, as shown (Fig. 4). The ends 22
od of forming a body of the character stated, and 23 of the drumcontain centrally-dis-
to the end that the fibers in unimpaired con- posed openings 24 and 25, respectively, the
dition will be caused to extend geperally in opening 24, in the particular arrangement
the same direction as compared with the in- gnown communicating with the atmosphere; 90
terlocked and interlaced condition presented serving to permit of flow of air into the
by such bodies, as hitherto produced.  ‘drum through this end thereof under the
Another object is to provide for the pro- action of suction applied to the opening 25,
duction of such a body in quilted or mat- as hereinafter described, and producing air

0 tressed condition, - - ° currents in the drum which entrain the sepa- 95

“Another object is to provide apparatus for rated fibers and conduct them out of the
accomplishing the restlts just stated, and drum. The drum is preferably several times

‘especially where the body is to be in the form  as longas a bale.of the ‘material to be op-

- of a quilted or mattressed structure. - erated upon and contains at its outlet end
Referring to the accompanying drawings: open-work barriers’ represented generally 100
Figure 11s a plan view, with certain por- ‘at 26 spaced-apart lengthwise of the drum, .

* tions omitted, of an apparatus constructed each of these barriers being shown as formed

" in accordance with my invention and adapt- of two generally triangular portions 27 and

ed for the practicing of my improved meth- 8§ arranged relative to each other as shown

4 od.  Figure 1* s a broken, enlarged sectional in Fig. 4, these barriers serving to. prevent 105
view of & detail of the apparatus, the section the bale or heavy messes of the fibers from
being taken at the line 1* on Fig. 1 'and moving in the drum to g position in which
viewed in_the direction of the arrow. -Fig-. they interfere with the desired freedom of
__-ure 1° is a similar viéw of the detail of the ' movement of the air, and the fibers entrained

- % apparatus, the section being taken at the therein, through the outlet 25. The outlot 110
. line 1® dn" Fig. 1 and viewed in the direction 25 communicates, through the medium of
of the arrow.” Figure 2 is b view in side ele- a revolving joint conduit 29, with the inlet
vation of the apparatus shown in the preced- of a suction blower represented at 30 which

-ing figures. Figure 3 is a section taken at may be of any desirable construction as by

8 the line 3 on Fig. 1 and viewed in the dire¢- ‘way of example of the centrifugal type, the 115
tion of the arrow. Figure 4 is 4 section conduit 29 -being provided with a valve 81
taken at the line 4 .on Fig. 1 and viewed in  for regulating the flow of air currents there.
the direction of the arrow. Figure 5 is 3 “through.  The outlet of the blower 30 and

_ plan sectional view-of the tumbler device- shown - generally at 39 communicates - with
forming a part of the ‘apparatus.” Figure 6 the lower inlet of a chamber 33 the outlet of 120
is a section taken at the line 6 on Fig. 1 and . which, at the upper portion thereof in its op-
viewed in the direction of the arrow. Fig- Eosite wall is represented at 34. The cham--
ure 7 is & broken section taker at the line 7 ber 33 which is provided primarily for the ,
on Fig 2 and viewed in the direction of the  purpose of settling out from the fiber con-, -
arrow; and Figure 8, a broken, perspective, . ducted into it such heavy formed particles 125
view of the body or structure produced by as may be contained therein gs well as any . ¢
the apparatus, T "inasses of interlocked or intertwisted fibers;
~ Referring to the particular illustrated ap- is provided with a sliding plate-valve 35 . »
paratus, it comprises a device, represented which regulates the flow of air and fibers -
geterally at 15, for subjecting the bale of thirough the casing 23, The outlet 34 which 136 -
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is shown as substantially of the same width
as the casing 33 opens into an outwardly flar-
ing conduit 30 the expanded outlet of which,
and represented at 37, opens into a measur-
ing device represented generally at 88. - The
measuring device 38 which
the purpose of ensuring substantially uni-
the former-device,
a cylindri-

cal housing 39 containing openings 40 and

A1 in its circumferential side-wall which ex-
tend substantially the. full length of the
latter and form an inlet and an outlet, re-
spectively, for the housing the inlet 40 com-
municating with the conduit 36. By prefer-
ence there is located within the housing 39
disposed relative to the
latter and in spaced relation thereto, an in-
ner shell 42 provided with an inlet and an
outlet 43 and 44, respectively, which extend
substantially the full length of the shell and
in registration with the inlet and outlet 40
and 41, respectively, of the housing 89. The
housing 39 and shell 42 are supported at
{heir.ends on a shaft 45 fixed In the upper
ends of stationary brackets one of which is
represented at 46, the ends of the shell 42
being secured to the shaft 46 as by set screws,
as shown.of the set screws 47 in Fig. 7. - The
measuring device also comprises a rotatable
interstitial drum structure represented gen-

erally at 48 and. located within the annulat

space between the shell 42. and the housing

39, the device 48 comprising a cylindrical

side-wall-forming portion 49 of interstitial
form, it being preferably formed of wire
1mesh. The ends of the drum 48 comprise
vings 50 connected, and extending concen-
trically,
the drum
cutwardly beyond the ‘portion 49 and being
connected with the outer ends of spokes 51
connected with hub portions 52 rotatably
mounted on the ends of the shaft 45 between
the end walls of the shell 42 and the end
walls of the housing 39. One of the hub por-
tions 52 is shown as provided with a pulley
53 driven from any suitable source, and
through the medium of which the drum
structure 48 is rotated in the direction of the
arrow i Fig. 6.
{ween the shaft 45 and openings 39* in the
ends of the housing 39 as shown of one end

of the structure in Fig. 7, and means, rep-

" Jesented at 54, are provided for rigidly. con-

neeting the -housing 39 to ‘the brackets 46.
The drum structure 48 also. comprises a plu-

" rality of radially-disposed parallel fins” 49
~provided

. .

in a series about the circumference
of the side-wall portion 49 and extending
within the space. defined by the side walls
of the housing 39 and drum-portion 49 and
the rings 50, these fins which extend parallel
with the axis of the drum portion 49 and
are preferably equidistantly spaced apart and

is provided for

. before referred to,
The outlet portion of the nozzle 55 is of gen- -

with the cylindrical portion 49 of-
48, these Tings projecting radially”

The hubs 52 extend be- .
" sidesy of the fiber

8

extend from one ring 50 to the other thereof
and close to the inner circumference of the
cide wall of the housing 39, being prefer-
ably of interstitial form, preferably of wire
riesh construction. o :

Tt will be noted from the foregoing that
power applied to the pulley 53 causes the
interstitial drum structure 48 to be rotated
thereby causing the several compartments
provided about the circumference of the
drum device. 48 to be moved in guccession
across the paths traversed by the air cur-
rents entering shell 42 from the conduit 86
and leaving the shell 42 at jts outlet 44 ; and
that the volume of fiber (carried by said
air currents) which will be discharged from
this device, can be governed by the speed
of rotation of the drum. -

"The outlet 41 of the measuring device

communicates with: the inlet of 4 conduit 55

the-outlet end of which, and forming a noz-

zle, extends loosely into the former, herein-
and represented at 56.

éral vectangular shape in: cross ssection with
its side walls, represented at 57, preferably
extending entirely through the former 56
which is '

cross section.” The upper and lower walls
58 and 59, respectively, of the nozzle reach
short of the outer ends of the walls 57 and

terminate a short distance beyond the ex-
treme forward edge of the former 56, as,

chown in Fig. 1*. In other wor 1s, the upper

and lower walls'of the former 56 overlap the

corresponding walls of the nozzle and ex-
tend in spaced relation thereto.as shown in
said figure. The inside cross sectional di-
mensions. of the former 56 are greater than

the outside cross sectional dimensions of the

nozzle 55, the walls of which latter extend,
throughout the portions thereof which ex-

and

8¢

90

likewise of rectangular shape m-:

100

105

‘tend into the former, out of contact with -
_the latter as clearly shown in Figs. 1*
17, the spaces thus provided between the end.

110

walls 57 of the nozzle and the end walls -

of the former, and represented at 60, being
indicated at 61. '

Associated swith
means for ‘supporting rolls 62 of covering
material, as for example, and preferably
cloth fabric, to be - positioned at opposite
bedy produced In the
former " 56, these means comprising stand-
ards 63 on which the former.56 is mounted,
located at opposite sides of the apparatus

and containing notches 64 and.65 in which

{le former device 56 are

‘the ends of the cores 66 and 67 carrying the

sheet material 62 are seated for rotation,
these’ notches being disposed, respectively,
above and below the plane occupied by the
former 56.° . ‘ o

The sheet material 62, which, in, the par-
ticular arrangement shown, is of a width
considerably greater than the width of the

120
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" upper and lower

- envelope material.

A

40

- terial 62 and also for se

60

65

4

“ represented at 68,

outlet end of the nozzle 55, extends from
the rolls thereof into the
portions of the latter and
into the spaces between the upper and lower
walls of the former and the corresponding
walls of the nozzle, as shown. (Fig. 1v)

Located beyond the former 56 are feeding
means’ comprising two sets of
69, 70 and 71, journaled
at their ends in frame works 79 af opposite

sides of the apparatus, these setg of rolls,

being spaced apart lengthwise of the ap-
Earatus and the rolls
eing respectively disposed above and below
the formed body and the upper and lower

be  upper rolls, as

shown, are drive rolls having drive connec-

" tion therebetween as by means of sprackets

73 and. 74 on the rolls and a sprocket chain
75 engaging these sprockets, driving power
being applied to one of the upper rolls, as

through the medium of a belt pulley 76 on-

the roll 70.

The rolls 68, 69, 70 and
form and size, -each preferably Presenting
at its ends, laterally beyond the side walls
57 of the nozzle 55, circular disklike por-
tions 77 which are so spaced apart as to firm-
ly grip between them the lateral edges of
the sheet material 62 which extend laterally
beyond the side walls 57 of the nozzle.” The
portions of the rolls intermediate the disk-
like portions 77, and indicated at 78, are of
such reduced diameter that they are spaced
apart a distance sufficiently less than the
thickness of the body produced in the former
56, and comprising the mass of fibers and
the superposed and' underlying sheet mate-
rial 62, to provide tractive effect; the posi-
tioning of the disk-like portions 77 on the
rollers 68 and 69, as stated, causing the
lateral edges of the sheet material 62 to be
drawn together into flatwise engagement,
at opposite sides of the formed body as rep-
resented af one side in Fig. 2,-the sheet ma-
terial 62 thereby encasing the mass of fibers
throughout the upper, lower, and side sur-
faces thereof,

Means are provided  in

A1, are alike as to

the apparatus
of the mass of fibers.and the covering ma-
ing together the
lateral edges of the covering material 62,
these means being represented generally.-at
79 and comprising ‘a plurality of stitchers
represented at 80 ' which may be' of any
suitable construction, such as are commonly

used in the manufacture of stitched pads of " th
- various kinds, and
. in <line with the disk-like portions 77 at

sewing devices located

opposite sides of, the apparatus and repre-
sented at 81, these devices being of any
desirable construction for sewing together
in flatwise condition, the latera] edges of
the sheet material 62. , - - :

)

former 56 at the

feed rolls’

of each set thereof fib

ous.
shown for stitching through the body formed :

1,584,380

. A description of the operation of the illus
trated apparatus in so far ag it has bee:
above described, is as follows:

Assuming a bale of fiber is introduced int.
the tumbler device 15, the operation of th
suction blower 30 draws the bers, separate
from the bale by the tumbler action, out o
the drum 16 and thence into the blower fron
which they are discharged through the out.
let 32 into the settling chamber 33 whereir
any solid foreign particles or relatively
heavy masses of interlocked or intertwiste
ers, are caused to gravitate to the bottom
of this casing. The fibers -pass out of the
casing 33 through the outlet 34 and thence
through -the conduit 36 into the compart-
Iments presented” about the periphery of the
interstitial drum 48 in which compartments
the fibers become deposited. By the rota-
tion of the drum 48 the fibers in these com-
partments, when the latter in the rotation
of the drum move to a position in which they
register with the outlet 44 of the inner shell
42, are blown, by the air-blast entering the
shell 42 through the inlet 43, out of these
compartments and into the mozzle 55 and
thence into the former device 56 wherein the
fibers become massed into-a.body within the
space defined by the side wallg 5'}’ of the noz-
zle and the sheet material 62 as shown in
Fig. 1°. Tt may be here stated
initial starting of the apparatus a barrier
would be placed across the rear end of the
device 56 adjacent the extremities of the
walls 57 of the nozzle against which the fibers
first blown into the former device would im-

that in the’

inge, in order that a body of the fiber may -

built up.” Thereafter the feed mechanism

and the stitching and sewing mechanism

eration to feed the hod

hereinbefore referred to, vaill be set into op- :

composed of .the
mass of fibers and the sheet material 62 to
carry out of the former device and upon a
table represented at 82 the assembled mass
of fibers and sheet material and stitch, or
tuft the same to the condition shown in Fig.
8, thée operation of producing the body or
structure being thereby ‘rendered continu-

As it is necessary that t
fibers into the former 56
the former 56 after
therein, vents are -
device formed: pre erably in both the to
and bottom 'walls of the former device,. the
vent openings in the top wall thereof-being
represented at 83, it being understood that

relieved from
depositing the fibers

62 and thence through the openings 83. ,

In accordance with my - invention ‘the
fibers, in their course of travel into the for-
mer device 56, are caused to be 8o acted upon
as to cause the greater porportion thereof,
and preferably practically all thereof, to
become disposed at an angle to the path of

.- 5 -
air carrying the.

rovided in the former

12

e air escapes through the sheet material

12

13¢
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the air currents flowing through the appara-
tus according to the particular embodiment
herein shown, at substantially a right angle
to such path, to the end that the fibers as
they become massed in the former device 56.
as above stated, will extend in the same di-
rection, and approach substantial parallel-
ism, as represented of the mass of
ghown at 84.and constituting the body
thereof which is encased within the covering
material 62, whereby the body composed of
the separate fibers is caused to present what
might be termed a grained condition, as dis-
tinguished from a fiber body In which the
fibers extend in every direction and pre-
sent a chaotic condition. '

The laying of the fibers in the grained
condition referred to is effected by subject-
ing the fibers in their travel to the former

device, to a cylindrical eddying action which .

not only causes the fibers to become disposed
at the desired angle to the path of the air
currents through the apparatus, but also
tends to disengage from each other - fibers
which may be interlocked or intertwined.
'The cylindrical eddying action referred to
may be effected by interposing in the path of
the air currents a relatively sharp-edge por-
tion disposed at an angle to the path of the
air currents corresponding substantially with
the angle at which it is desired the fibers
oxtend relative to such path, and operating
to deflect the air currents as stated and cause
the fibers to become disposed substantially
parallel to such edge-portion.
in practice that the best results are pro-
duced by providing a plurality of these edge

portions extending into the conduit from

opposite sides thereof and in staggered re-
lation whereby successive eddying actions
are produced in the travel of the air’ cur-
rents to the former device.

~ shown is provided with means of the char-

45

80

B85

¥ ihe air currents, and

acter above referred to and of such con-
struction and arangement that the fibers are
caused to extend normal to the path of the
air currents, these means being shown as
located in the nozzle 55 closely adjacent the

former device 56, and comprising fins 85 ex-

tending substantially at right angles to the -

upper and lower walls of the nozzle and
throughout the width of the latter, these
fins, which are of slighly greater height
than one-half the vertical cross-sectional di-
mension of the nozzle 55, being shown as

equidistantly spaced and alternating with.

each other and preferably presenting rela-

tively sharp cornered, substantially straight, -

edges 86. :

T have discovered that amy relatively
gharp edge portion extending into the course
of the air currents flowing through the ap-
varatus, operate, to a greater or less degree,
o produce the positioning of the fibers in
parzﬁlel'to such edge-

bers -

1 have found .

The apparatus

“causing

)

portion, as stated, and such action is ef-

“fected to a noticeable degree by the inner

edge portion-of the valve 35, whereby the
fibers are caused: to become deposited in the
compartments provided about the periphery
of the drum 48 in a condition approachin
paralielism. - . S
Where the product of the apparatus is to
be used for thermal insulation it is desirable
that the mass produced comprise for each
cubic foot, thereof approximately one pound

‘of the fibers and accordingly the speed at

which the various mechanisms described are
driven should be regulated. The measuring
device described is of advantage, as thereby
a uniform flow of fibers to the former device
56 producing a uniformly dense mass of the
fibers in the latter may be effected for any
width or size of the body to be produced,
the volume of fibers delivered to the nozzle
being governed by the speed at which the
drum of the measuring device is rotated.

It may be stated that kapok fibers, which
are extremely light and fine, are peculiarly
amenable to the treatment above set forth.
However, the treatment referred to may be
used to advantage in the treating of other
fibers” in" approximate proportions to their
relative weight, the heayier and coarser the
fibers the greater the degree of refractori-
ness thereof. =~ - '

While I have illustrated and described a
particular construction of apparatus em-
bodying my_invention and have described
my improved method as practiced by a par-
ticular apparatus, I do not wish to’be under-

70

g -

L {

80

86

€0

1]

100

stood as intending to limit my invention -

thereto, as the apparatus may be variously
modified ‘and altered, and other 2 paratus
employed, without departing from 51& spirit
of my invention. : ; :

‘What I claim as new, and desire to secure
by Letters Patent, is:

1. The method of causing fibers entrained
in air currents to become positioned at an
angle to the flow of the air currents, which
consists in producing cylindrical eddyingof
the air currents in the general direction of
the flow of the latter. .

2. In apparatus, for the purpose set forth,
the combination of a conduit, means for
fiber-conveying currents of air to
flow in said conduit, and means in said con-
duit for causing the fibers in their move-

ment therein to extend at an angle to said

105

110

118

120

conduit, and substantially paralle] with each .

other.
3. In apparatus

for the purpose set forth,

the combination of a conduit, means for -

causing fiber-conveying currents of air to
flow in said conduit, and means in said con-
duit for causing the fibers in their move-
ment therein and while suspended in the air
current to extend at an angle to said conduit.

4. In apparatus for the purpose set forth,

126

130
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- stantially par.
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‘the combination of a conduit having a

&

the combination of a conduit, means for
causing fiber-conveying currénts of gir to
flow in said conduit, and mesxns in said con-
duit -for causing the fibers in t eir move-
ment therein to extend at an angle to said
conduit and substantially parellel to each
other comprising means “for ‘producing cy-
lindrical eddying of the air-currents in. the
general direction
in said conduit. _ S

5. In apparatus for the purpose set forth;
the combination of a conduit having: a.
former-portion, means for causing fiber-
conveying currents of air to flow In said con-
duit, and means in said conduit for causing
the fibers in their movement therein and
‘before reaching the former portion, to ex-
tend at an angle to said -conduit, and sub-’

a%lel with each other,

Purpose set forth,

.

~

6..In apparatus for the
former-portion, means “for causing fiber-
conveying currents of air to flow in said
conduit, and baffle-means in ‘said conduit S0
constructed and arranged relative to said
conduit as to produce such eddying of the
currénts as to cause the fibers to extond sub.
stantially parallel with each other and in a
irection at an angle to the flow of the cur-
rents through the conduit, =
7. In apparatus for the purpose set Torth,
the combination of a conduit, and means for
ccausing fiber-conveying currents of air to
flow in said conduit, the inner surface of,
said conduit containing baffle means pre-
senting an edge portion extending crosswise
thereo% and against which the fiber-convey-
ing currents impinge, so constructed and ar-
ranged relative to said conduit as to producs
eddying of ‘the air currents in the eneral
direction of the flow of the latter t rough
said conduit and cause the fibers to extend
substantially parallel with, each . other and
in a direction at an angle 'to the flow of the
currents through the conduit, S
8. In apparatus for the purpose set forth,
the combipation of a conduit, and means for

' causix.xg ber-convexé"ng’ currents of air to

- said conduit and

‘flow in said condui

sharp edges
“tending into the path of the airg’urrents .

‘the inner surfade of
said conduit presenting on opposed inner
surfaces edge portions -staggered relative
to each other and extending crosswise of
-against which "the fiber-
conveying air-currents impinge. -
9. In apparatus for the purpose set forth,
the combination of \& conduit, means for
causing fiber-conveying currents of air to
flow in said conduit, and ribs in said conddit
exténding crosswise thereof and in stag.
gered relation from opposed walls thereof
and presenting relative ex-

10. a step 1n the producing of a bod
of separate fi rs, the imﬁ%rovement whic
consists in conveying the fibres to the point

of the flow of the latter .-
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of assembly by entrainment in. aif(-éqrréﬁts,

to form the body, and in such. conveying
movement subjecting - the air-currents to.

cylindrical eddying action in the general di-
-rection of the flow of the air-currents as of
such nature as to cause the fibers to extend
substantially parallel. with each ‘other ‘and
at an angle to the flow of the air currents.

11. The method of causing kapok -fibers
entrained in air-currents - to become I
sitioned at an angle to the flow of the air-
‘currents, which consists in producing cylin-
drical .eddying of the “air-currents in" the
geueral direction of the flow of the latter.

12. The method of producing & body of

separate fibers the
extend in the same general direction, which
consists in entraining the fibres in an: air-
current and during the travel. of the fibers
to the point of compacting causing the fibers
.to become. disposed at an angle to the air-
currents, and substantially parallel with
each other. . '
', 18. In apparatus for the
the combination of a conduit; means for
causing fiber-conveying currents of air to
flow in said conduit, and means in said con-
duit for causing the fibres to become 'dis-
,posed at an angle to the direction. of_flow
of the. air-currents in said conduit; and sub-
stantially parallel with each other.

.14, apparatus for the purpose set
forth, the combination of 4 conduit, means
for causing
to flow in said

ﬁber-conveyiné currents of air
\ conduit, and means in said
conduit for causing the fibres in their move-
ment therein to extend at an
conduit and substartiall parallel to each
other comprising a bafile in said condyit
forming with the opposing walls of said con-
duit a restricted passage. :
15. In apparatus for the purpose set forth,
the -combination of a substantially straight
“conduit,
currents of air to flow in
means in said conduit for
in their movement therein to extend at an
angle to gaid conduit and substantially paral-
lel to each other comprising a deflecting
‘member in said conduit located between tha
.ends of the latter, o o
16, The method of forming a body com-
posed of separate fibers normally tending to
curl, which consists in subjecting them to ajr
currents of such a nature as to cause the
-fibers to be bent toward straightened condi-
tion'and to extend generally parallel to each
othet and at an angle to the flow of the air
currents and in such condition compacting

them against each other in opposition to

said conduit, an

greater portion of which-

purpose set forth;

angle to said -

means for causing fiber-conveying -

1

90

95

10(

108

110

causing the fibers -
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their tendency to return to normal condition

and holding them in such condition.
17. The method of forming a body com-
sed of separate fibers normally tending to
fggrl which consists in subjecting the fibers
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to a conveying current of air, straightening
the fibers while being conveyed and compact-
ing the straightened fibers {)y the conveying
to their tendency to return to normal con-
dition. o ‘ :

18. The method of causing fibers entrained
in air currents to become positioned normal

to the flow of the air currents, which consists '

in producing cylindrical eddying of the air-
currents in the general direction of the flow
-of the latter. .

19. In apparatus, for the purposeset forth,

- the combination of a conduit, means for
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A- forth, the combination of a conduit, means’
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causing fiber-conveying current of air to
flow in said conduit, and means in said con-
duit for causing the fibers in their move-
ment therein to extend substantially nor-

mal to said conduit, and substantially paral-

lel with each other. : o
90. In apparatus for the purpose set

for causing fiber-conveying ‘currents of air
to flow in said conduif, and means in said
conduit for causing the fibers in their move-
ment therein and while suspended in the air-
current to extend substantially normal to
said conduit. C

91. In apparatus for the purpose set
forth, the combination of  conduit, means
for causing fiber-conveying currents of air
to. flow in said conduit, and means in said

1,684,386

air current gainst each other in opposition:

L 4

conduiit for causing the fibers in their move- ‘

ment therein to extend substantially normal
to said conduit and substantially parallel to
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each other comprising means for producing

cylindrical eddying of the air-currents in the
general direction of the flow of the latter in
said conduit. s

99. In apparatus for the purpose set forth,
the combination of a conduit having a for-
mer-portion, means for causing fiber-con-
veying currents of air to flow in said con-
duit, and means in said conduit for causing
the fibers in their movement therein and
before reaching the former portion, to ex-
tend substantially normal to said conduit
and substantially parallel with each other.

93. The method of causing kapok: fibers
entrained in air-currents to become posi-
tioned normal to the flow of the air-currents,

which consists in producing cylindrical-

eddying of the air-currents in the general
direction of the flow of the latter.

'94. The method of producing a body of

separate fibers the greater portion of which
extend in the same general direction, which
consists in entraining the fibers in-an air-
current and during the travel of the fibers
to the point of compacting causing the fibers.
to become disposed normal to the air-cur-
rents and substantially parallel with each

other. "
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