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UNITED STATES PATENT OFFICE.

LAWRENCE A. SUBERS, OF

EAST CLEVELAND, OHIO.

MACHINE FOB CONSTRUCTING LAMINATED-COHESIVE-INTERWOUND BANDS HAVING

VARYING LIMITS

1,209,903.

OF ELASTICITY.

Specification of Letters Patent. Patented Dec. 26, 1916.

Substitute for application Serial No. 725,100, filed October 10, 1912, This application filed October 7, 1914.

Serial No.

To all whom it may concern.:

Be it known that I, LawreNcE ‘A. SUBERs,
a citizen of the United States, and resident
of East Cleveland, in the county of Cuya-
hoga and State of Ohio, have invented cer-
tain new and useful Improvements in Ma-
chines for Constructing Laminated - Cohe-
sive - Interwound Bands Having Varying
Limits of Elasticity, of which I hereby de-
clare the following to be a full, clear, and
exact description, such as will enable others
skilled in the art to which it-appertains to
make and use thé same.

The objects of the invention are to provide
an automatically operating machine. for the
manufacture of a tubular cotton fabric band
composed of laminated-cohesive-interwound
fabric members and is also an improvement
upon an automatic machine for manufactur-
ing bands; filed December 81, 1910, bearing
Serial No. 600315, the subject matter of
which issnow in my co-pending application
No. 857071, and also upon the machine. for
stretching and coating the same filed Decem-
ber 81, 1910, bearing Serial No. 600314, the
subject matter of which is now in my co-

_pending case No. 857072." Moreover, this

present application is a substitute for my
prior application No, 725100, which was a
renewal of an original application No.
634982. :

The subject of this application is a ma-
chine embodying the modes of operation and
arrangement and construction of parts re-
quired for the manufacture of the tubular
flattened fabric and also embodies means for
applying liquid rubber tc each side of the
band, means to coat the interior of the tube,
means for drying the same, means for com-
pressing and flattening the tube to form the
flattened band, and to incorporate the liquid
rubber thoroughly throughout the same. by
pressure. ‘ ‘

The invention has reference also to means
for laying the fibrous elements or yarns at a
small angle to the side of the band to lessen
the .capacity for stretching-therein, and for
varying the relative speeds of the pulling
and winding devices whereby the angle at

865,535.

which the elements are wound can be varied
at pleasure to permit of the use of the bands

50

for the manufacture of certain fabrics such °

as hose or tubing having layers of variable
expansibility. )

The machine herein described is shown in-
closed in a vacuum chamber to assist in the
Immediate evaporation of the naphtha or
other solvent in the rubber, so as to enable
the material to be quickly dried and handled
and thereby to expedite the manufacture of
the band.

The invention further comprises the com-
bination of reels rotated in opposite direc-
tions and having tubes of yarns or threads
thereon, guiding rolls, rubber applying
means, and annular ribbed flattening drums
over which the band is passed until the coat-
ing thereon is dried, devices to guide the
band from the drum through the wall of the
chamber to any suitable winding device, de-
vices adjustably arranged to guide the
coated band elements to the mandrel or

forming tube in.predetermined order, ad-

justable compressing devices for the band,
a peculiar form of hollow forming tube and
automatically ‘acting means for operating
the various parts, as hereinafter more fully
described, shown in the accompanying draw-
ings, and specifically pointed out in the
claims. '

In the accompanying drawings Figure 1

55
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is a front elevation of the vacuum chamber

in which the principal operating parts of
the machine are inclosed; Fig. 2 is a hori-
zontal section of the machine taken inside
g‘le upper wall of the chamber onlinez ...

ig. 1, showing the upper pulling drum, the
pressure rolls therefcr, the reels and spools
thereon, the guide rolls and the guides, and
the operating means for the various parts;
Fig. 3 is a plan view of the first guiding
and flattening rolls which receive the tubu-

"lar fabric as it comes off from the forming
tube; and also the pressure applying means

therefor; Fig. 4 is a side elevation of the

same showing the flattened band in cross sec- -

tion; Fig. 5 is an-enlarged horizontal cen-
tral section of the reels on line Y, Y, Fig. 6,
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showing the spools thereon, the rollers on
which the inner reel is mounted, the driving
gears for all the reels, the central tubular
forming tube and its tavered extremity and
also the flanged guide rolls for the flexible
elements or groups of yarns to be wound on
the forming tube and of which the band is
constructed. A section is also shown of one
of the long ouide rollers to keep the yarns

in alinement with the first guide roll. In

this view the standard and radial roll on
which the guide rolls are mounted are shown
and the guide fingers which apply the yarn
to the mandrel; Fig. 6 is a front elevation of
the reels showing the spools and the several
guides, and the gears which operate the sec-
ond and fourth reels, these gears being

driven by the third reel; Fig. 7 is a vertical -

transverse section of the vacuum chamber
showing the pulling drums and compression
rollers, and pipes for applying the liquid
rubber:.

the sprocket wheels for driving the lower
drum and gears for driving the compression
roll shafts, and the inside supports therefor;

Fig. 8 is a vertical section taken transversely.

of the upper pulling ‘drum and shows the
upper pulling drum, the compression rolls,
and.the adjusting means therefor and rub-

‘ber applying tube; Fig. 9 is a similar.view

of the lower drum and. compression rolls;
Fig. 10'is'a side elevation of the compression
roll drive for the rolls that engage the upper
drum, and also shows the air tight.aperture
through the wall for the band; IF ig. 11 is.a
similar view of the lower drum; Fig. 121is a
section of the compréssion roll arm showing
the compression roll and the driving gears
therefor, and the inclosed roller bearing;
Fig. 13 is a side elevation of the reel and
pulling drum driving mechanism and change
gears for varying their speed; Fig. 14 is a
front elevation of one of the adjustable yarn
guiding fingers permitting of horizontal
transverse and angular adjustment; Fig. 15
shows a plan view of the rubber storing and
supplying device and ratchet feeding mecha-

‘nism therefor; Fig. 16 is a side elevation of

the operating cam therefor; Fig. 17 is a ver-
tical central section of the receptacle for
liquid rubber showing the rubber feed
mechanism, the hollow stem for filling, and
the sliding key for the ratchet wheel; Fig.
18 is a_section on line Z, Z Fig. 6 showing
the reels and rollers therefor and reversing

gears for the second and fourth reels and the-

short shaft therefor; Fig. 19 is a side eleva-
tion of the tubular mandrel on which the
band is formed.

In these views A is an air tight” casing
of a chamber from which the air has been

‘withdrawn, leaving as complete a vacuum

as possible, having air tight doors, A’ A

It also shows the alr tight bearing"
for the drum shaft, the main driving gear,

1,200,903

and secured by levers A%, A2 Glazed peek
holes A% A® are shown through which the
operation of the machine within can be
witnessed.

Q is the opening through which the air
in the chamber is exhausted.

B, B’, B2 and B® are four reels arranged
to rotate, one within the other, about a cen-
tral stationary standard B® having a tu-
bular passage for fluid rubber. Upon the
outer extremity of this standard is secured
the tube Y, and upon this the forming tube
or mandrel B? having a tapered extremity
B? terminating in a cylindrical portion of
less diameter X. The inner reel B is
mounted upon the rollers B secured in the
arms of a standard B® mounted upon the
frame B®*. Within the roller are secured
the roller or ball bearings B° to eliminate

65

70

75

80

friction as much as possible since it would -

be difficult to introduce oil therein for
lubrication. The rollers are mounted on
spindles B#. The other reels are mounted
upon larger rollers B, B ghown in Fig.
18 upon ball bearings B, and the central
spindles B*2 are mounted upon the brackets
B** upon the fixed head or flange of the
frame B2s, ' : »

A reel operating shaft Bi® is shown in
Figs. 2, 5 and 6 which is provided with
two bevel ‘gears B'" and B¢ ‘which engage
the marginal gears B and B* .on the re-

spective third and first reels; and revolve
The other -

them "in ‘the same direction.
reels, viz., the fourth and .second, are re-
volved in ‘the reverse direction by means
of the bevel gear B* on the short shaft S
engaging the gear B on the third reel
B?, the intermediate bevel gear B2 and the
bevel gear B* on the short shaft B2-. Upon
this shaft is mounted the bevel gear B?
which engages the gear B on the inner
rim of the second reel, and also the bevel
gear B*" which engages the gear B on the
inner rim of the fourth or outer reel B,

The roller spindles B2, B2, and B2, Bz,
upon which the rollers B, B and B, B7,
rotate, are eccentrically mounted to permit
of fine adjustment of the reels so that they
will operate in -concentric paths. This ad-
Justing means also permits of bringing the
rollers- B?, B" .and’ B, B into and out
of engagement with the reels so that the
reels can be easily put in place or removed
when desired. When the rollers and reels
are in engagement -the flanges B* on the
reels engage shoulders B® on the rollers
and the reels cannot be removed until the
eccentric spindles are turned. Taper plugs
B?2 screwed into the split ends of the eccen-
tric spindles B2, B clamp them so that
they cannot turn when the machine is in
operation.. Plates I, secure these outer ends
of the spindles B2 '

907
100

105
110
115
120

125




10

16

20

25

30

35

40

45

50

55

1,200,903

As is clearly shown in Fig. 6, the ends
of the members B'? extend through the
plates L, the plugs B®2 normally expanding
the ends against the edges of the apertures
in the plates 1. However, when it is_de-
sired to adjust the position of the members
B2, it may be done by unscrewing the plugs
B32 and turning the ends of the members
B2 by hand. The mounting of spindles
B2 i best shown in Fig: 5 and differs some-
what from the mounting of spindles B*.
One end of the spindles B** being mounted

_in bracket B®, as previously mentioned, the

other ends extend through a ring 60 and
are threaded to receive nuts 61 by which
they can be clamped against ring 60. Upon
loosening the nuts 61, spindles B* can be
turned by hand.

The central tube Y is stationary and ad-
justably secured to the standard B® which
has a passage B* therethrough and through
it the liquid rubber is fed to the tubular
malllgdrel B% which projects beyond the reels
at B°. : '

Upon each reel is mounted a predeter-
mined number of rotatable spools C, C upon
which the elements composing the band are
stored for use. These elements in the fab-
ric described are preferably flat strips com-
posed of groups of loose yarns lying paral-
lel to“each other and of a predetermined
number and are applied to the mandrel as
the reels revolve about it, all the spools
being filled with similar flattened strips of
loose yarns equal in the number of yarns
so that all the elements which compose the
band will be exactly alike. The spools are
detachably secured to the reels in the man-
ner described in my former applications
previously mentioned and are spaced
thereon in such a manner as to apply the
strips of yarns in equally spaced rows upon
the mandrel, to form the laminated-cohe-
sive-interwound band described in my pre-
vicus application.

Elongated guide rollers C’, C’ first re-
ceive the yarn strips from the spools and
guide them between pairs of flanged and
spring pressed guide rollers C?, C? and R,
R, and thence to the flanged guide réller
(3, C? rotatably mounted upon the radial
rods C*, C* upon the inner ends of which
are adjustably mounted the guide fingers
C’, C°, which are provided with curved
edges C°* which can be brought as close to

_ the mandrel as required, and can be ad-

justed angularly to accommodate the angle

of winding by means of the split end of~

- rod C* the pin C*, and. clamping -screw

60

(7, and also transversely to the mandrel
by means of the sliding end C* and clamp-
ing screw C° These rods C* are radially,
angularly and laterally adjustable, being
mounted in pins K which in turn are se-

.deflection.

8

cured in split clamping supports R, R” on
which the rollers C?, C* and R, R, are
mounted. Lock nuts N, N, secure the rods
Ct in place. The curved edges C° are of
the exact shape to bring the separate yarns
composing the band elements into close re-
lation to each other without overlapping
and retain them in position.

. The rods C* extend across the faces of the
reels and are spaced out from the faces of
the reels so as not to interfere with each other
as the reels revolve in opposite directions.
For convenience in gaining access to the
spools the rods C* are set substantially di-
rectly over each other and the spacing of the
fibrous elements of the band on the mandrel
is controllable by the predetermined space
preserved between the rods on the reels go-
ing in the same direction. A

1f the rods are too far apart or not far
enough apart the fibrous elements will’ over-
lap, depending upon the width of said ele-
ments and the diameter of the mandrel or
forming tube. .

A ring C* supports and spaces the inner
ends of the outer rods C*, C* and prevents
vibration of their inner ends. This is not
required for the shorter rods. The tapered
end of the mandrel permits of reducing the
diameter of the tubular band after it has
been first open wound in a laminated form
under slight tension upon the larger diame-
ter and also permits of forming the band of
elements at a wider angle upon the larger
diameter of the mandrel, and then pulling
the band over the smaller diameter which
has the effect of reducing the diameter and
simultaneously drawing the strands to a
narrower angle, thus overcoming the diffi-
culty found in winding at so small an angle
on a very small mandrel which might not
sustain the necessary pressure without undue
As the band is drawn off the
mandrel the rubber that is forced through
the latter coats the interior of the band be-
fore it passes through the flattening rolls
Dz, D#. In this manner, for example,
strands wound and laminated at an angle of
approximately 15° upon the larger diameter
with open spaces can be drawn out to a com-
pact form having the strands assume an an-
gle of approximately 8° with the side of the
completed band and without any spaces be-
tween the composing elements.

The winding of the yarns upon a smooth
polished mandrel at a small angle is ex-

‘tremely difficult since they easily slide out of
_their proper positions, especially when pass-

ing yarns wound previously thereon in the
opposite direction. By winding the yarns
on the large diameter of the mandrel a suffi-
ciently small angle may be chosen to facili-
tate speed of production and at the same
time large enough to overcome the difficulties
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attendant upon winding at a small angle.
The small angle of the yarns in the band is
essential as the amount of stretch in the fin-
ished band decreases with the decrease in
size of the angle.

The pulling drums by means of which
the tubular band is drawn off the mandrel
are seen in Figs. 2, 7, 8 and 9 at D and D’.
D is the upper drum which first receives the
band and the band is repeatedly passed over
both the drums, guided by the series of an-
nular ribs D?, D? thereon, until the liquid
rubber has been applied to both outer sides
thereof, and has had time to become per-
fectly dry.

The band T after leaving the last groove
of the drum D passes around a guide roll
D** rotatably mounted on the bracket D@
and thence throtugh an aperture D% in the
wall of the chamber A, air being prevented
from reaching the aperture D3 and passing
therethrough into the chamber A by means
of the adjustable blocks D%, D, ‘and the
rolls D%, D" which cobperate for this pur-
pose. There are four of the blocks D3, two
of which engage the ends of the rolls D3
and are adjustable axially of the rolls D
and longitudinally of the aperture D* while
the other two blocks D®* are mounted be-
tween the first mentioned blocks D8 and fit
closely around the cylindrical surfaces of
the rolls D37. The last mentioned blocks
D are also adjustable, but in a direction at
right angles to the adjustment of the first
mentioned blocks D®*, the adjustment of the
intermediate blocks D* being also transverse
to the aperture D instead of longitudinally
thereof. The rolls D¥ are of the same

. length as the aperture D® and the band T

40

45

* from entering at the

50

55

60

65

and the outer blocks D fit closely against
the ends of the rolls D% so that they also
fit closely against the edges of the band T
and air is prevented from entering alon
the edges, while the pressure of the rolls D
against the sides of t}_lg band prevents air
sides.

The band T when passing off from the
mandrel is received between the rotating flat-
tening rollers D20, D20 having a surface speed
equal to the speed of movement of the band,
soasnotto disarrange in any way the fabric,
and for convenience a second pair of guide
and flattening rollers D*, D# guide the fat-
tened band to the upper drum.” If desirable
a series of these guide and flattening roll-
ers may be inserted at intérvals between the
mandrel B® and the pulling drum D. In
Figs. 2, 8, and 4 these guide rollers are seen
and adjustable pressure is applied by means
of the rock arm D” in which one roller is
mounted, by the spring D#, screw threaded
rod D® and adjusting nut D2, '

The movement of the rollers is controlled
from the upper drum shaft by means of

bevel gears D°, D11, intermediate gears, D2

K and E’ by

1,208,003

D, D", and D%, shafts D, and D, and
local gears for the rollers, D, D, D% and
D#, Between the annular ribs of the pull-
ing drums are stationed the pressure rollers
D%, D¢ one for each groove, each groove
comprising preferably two pairs of rollers.
Each roller is mounted as seen in Figs. 8,
9 and 12, on a shaft D in a spring pressed
rock arm D2 loosely sleeved over the actuat-
ing shaft D?. Gears D and D?* rotate the
pressure rollers. A double ball bearing D2
is used to eliminate the friction as far as pos-
sible. A continued succession of these pres-
sure rollers flatten the band and cause the
liquid rubber to coat both sides of the band,
the entire fabric thus being impregnated,
since the interior has already been coated.
The rollers are placed under adjustable
pressure by means of the springs D?® which
engage the rock arms D** and are mounted
on screw threaded rods D** and are adjusted
by the nuts D?°, .

The arms D?! are mounted upon shafts
D2, two shafts for each drum, and the rolls
D* are rotated by means of gears D?* and
D?* one pair for each roller.

‘The means for rotating the pressure roll-
ers are shown-in Figs. 10 and 11 where E
and E’ are the shafts for the drums. E? is
the main driving gear mounted on the upper
drum shaft (Fig. 18). E* and
sprocket wheels on the drum shafts and B¢
is the sprocket chain connecting the sprocket
wheels. . .

The shafts D22 of the pressure rollers are
operatively connected with the driven shafts
means of gears ¢ and idlers
E” and gear E* upon the drum shaft. For
convenience of access this gearing is placed
exterior to the chamber. A stuffing box F is
empleyed for each shaft which passes
through the wall of the vacuum chamber.
T'wo tubes G and G’ are employed to apply
liquid rubber to the band as it passes over
the upper drum. The tube G applies it as
it lies on-the first groove and at substan-
tially the center of the drum ‘the band is
twisted as shown in Figs. 8 and 9, and the
tube G’ then applies the liquid rubber to
the other side.

Gear mechanism for driving the reels and
pulling drums at their desired relative rates
of speed so as to determine the relative
winding and pulling speeds is clearly shown
in the enlarged Fig. 13, where the main
driving shaft H is shown operatively con-
nected with the upper pulling drum shaft B
by means of speed changing gears H’, Hz,
H®, H*, H5 and E? and with the reel driv-
ing shaft B! by means of speed changing
gears H', H®, H° and H*. The interme.
diate gears H* and H*, H* and H? are re-
spectively mounted on adjustable arms H
and H**so that changes in gear and corre-
sponding changes in speed can be employed.
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In Figs. 15, 16, and 17 are shown the tank
for liquid rubber and the pressure applying
means for forcing the fluid into a tube. com-
municating with the mandrel. Here I is a
cylindrical tank, I’ a piston therein, I* is
the piston stem screw threaded at I to
serew into the cover I* and a ratchet gear 1°
is provided with a hub I® which is loosely
sleeved over the screw I® and is rotatably
attached to the hub of the cover I* by means
of lug I° moving in an annular slog I*° in
the hub of the cover. The hub I® is pro-
vided with a key I7 for turning the stem,
and the key moves in the slot I* in the stem.
The stem is tubular so as to permit of filling
the tank and closed at the upper end by
means of the closure I when in use.
Valved outlet pipes P and P’ also are pro-
vided leading from the tank I to the hollow
mandrel and to the coating means respec-
tively. The ratchet gear is automatically
turned half a tooth or more at a time by
means of the spring pressed pawls J, J’ one

engaging while the other is half a tooth out

of engagement. These pawls are pivoted
upon an adjustably slidable rod J* engaged
by a cam J° and returned by the spring J*
The cam is automatically operated by means
of the short shaft J® and bevel gears J° and
J7, the gear J7 being upon the lower drum
shaft B’ so that all movements of the ma-
chine codrdinate and the relative speeds of

" the various operating parts are constantly
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maintained. Friction washers J°, one on
each side of the cam, permit of slipping in
case of some obstruction to prevent break-
ing. A screw J'° secures the cam on the
shaft J° and regulates the amount of pres-
sure on the washers. :

One pipe leading from the tank supplies
the tubular mandrel and another pipe leads
to the tubes which supply the exterior coat-
ing for the band.

The rod J2 is adjustable longitudinally
by means of nuts J%, J%, so that the throw
of the cam can be varied to vary the dis-
tance traveled by the pawls J and J’ so as
to increase or decrease the amount of move-
ment of the piston I’ in the receptacle I.

In Fig. 19 is shown the tubular forming
tube or mandrel, having a portion B® of
large diameter upon which the fiexible eie-
ments are wound, a tapered portion Be
which facilitates the drawing off of the
band and assists in retaining the proper for-
mation thereof, and a smaller cylindrical
portion X which determines the final diam-
oter of the band and hence its width when
passed through the flattening rolls D, D®.

Tt is obvious that the machine may be so
constructed that the number of iayers of
yarns or elements on_the mandrel may be
ncreased or decreased and that any adhe-

sive substance may be utilized therewith in
forming a laminated-cohesive-interwound

reels rotatable about said mandrel,

band without departing from the spirit of

the invention or the scope of the claims.

Having described the invention, what I
claim as new and desire to secure by Letters
Patent is: : :

1. In a machine for the manufacture of
an interwound fabric tube composed of
fibrous elements and for flattening the same
to form a band, the combination with a
closed vacuum chamber, of a series of con-
centrically arranged reels therein, spools
spaced on said reels, a central tubular man-
drel or forming tube about which said reels
are revoluble, alternate reels revolving in
opposite directions, an elongated = guide
roller for each fibrous element as it is fed
from its respective spool, flanged guide rolls
and a guiding finger for each fibrous ele-

‘ment, automatically acting means for pull-

ing the completed band off from the man-

_drel, said mandrel having a tapered portion

and cylindrical outer extremity of smaller
diameter, meéans for injecting fluid rubber
into the tubular fabric, means for compress-

ing the tubular fabric to form a band, and

meuns for coating both sides of the com-
pressed band with liquid rubber or other
adhesive material.

9. In combination in an automatically

acting machine for the manufacture of a
flattened tubular band composed of flexible
fabric elements, the combination with a sta-
tionary tubular mandrel having a prefer-
«bly tapered extremity, of means for wind-
ing said fabric elements on said mandrel,
one series thereof in one direction and an-
other series in an opposite direction, means

for pulling said tubular fabric from said

mandrel and for flattening the same, means
for injecting liquid rubber through said tu-
bular mandrel into said tubular fabrie,
means for compressing and flattening said
fabric to incorporate the liquid rubber
therein, means for coating gaid flattened
band on both sides with liquid rubber, a
vacuum chamber inclosing said mandrel,
and winding, pulling and compressing de-
vices for said band.

3. In combination, in an “automatically
acting machine for the manufacture of a
Aattened tubular band composed of lami-
nated - cohesive - interwound flexible fabric
elements, an inclosing vacuum chamber, &
tubular mandrel, a series of co-axially ar-
ranged reels and spaced spools thereon, said
alternate
reels moving in opposite directions, means
for injecting liquid rubber into the intertor
of said tubular band, means for flattening
said band, means for operating said - reels,
means for pulling said band at relative pre-
determined rates of speed, and means for

_coating the exterior surfaces of the band.
4. In combination,in an automatically op-

erating machine for the manufacture of a flat-
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tened tubular band composed of laminated:
cohesive-interwound flexible fabric elements,
a vacuum chamber, a series of concentrical
reels and spools spaced thereon inclosed in
said chamber, a frame on which said reels

- are rotatably mounted, a central tubular

mandrel, or forming tube, said mandrel

- having a tapered portion, the said reels ar-
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ranged to wind said flexible band elements
upon the larger diameter of said mandrel,
pulling and compressing devices. for the
band, said tubular mandrel adapted to con-
vey liquid rubber to the interior of said tu-
bular band, and rollers on which said reels
are mounted, said rollers mounted upon said
frame.

5. In an automatic machine for the pur-
pose described, a frame, rollers mounted on
said frame, a series of co-axially arranged
reels mounted on said rollers, spools on said
reels, means for revolving alternate reels in
opposite directions on said rollers, eccentric
spindles for said rollers adjustable in said
frame, a stationary central tubular mandrel
about which said’ reels revolve, guide and
compression rolls adapted to receive the tu-
bular band as it passes from the mandrel,
annular ribbed pulling drums about which
said band is passed, pressure rollers adapted
to flatten the band as it passes about said
pulling drums, said tubular mandrel adapt-
ed to inject liquid rubber into said tubular
band as it passes from said mandrel, and
means for applying rubber to both sides of

the flattened band. .
~ 6. In an automatic machine for the manu-

facture of a flattened tubular band from
flexible fibrous elements cohering together
in the finished band, in combination, a
frame, reels rotatable thereon, one series of
reels rotatable in one direction and another
series in the opposite direction, a central tu-
bular mandrel through which liguid rubber
is supplied to the tubular band, annularly
ribbed drums over which the band is pulled
from the mandrel, spring pressed flattening
and guiding rollers arranged to receive said
tubular band and guide the same to said
pulling drums, spring pressed flattening
rollers engaging the band on said drum,
tubes arranged to apply liquid rubber to
both sides of the flattened band as it passes
over the drum, an inclosing vacuum cham-
ber for the reels and drums and mandrel
and means for rotating said drums and said
reels, at predetermined relative rates of
speed and for rotating said pressure rollers
at the surface speed at which the band ad-
vances. ,

7. In an automatically acting machine for
the manufacture of a flattened tubular band
composed of interwound cohering flexible
elemets, in combination, an inclosing vacu-

um chamber, revoluble reels therein, alter-
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nate reels revolving in opposite directions, a
stationary tubular mandrel, spools thereon,
spaced guiding devices adapted to feed the
flexible elements from said spools to said
mandrel, elongated annularly ribbed pull-
ing drums over which said band is passed as
it leaves the mandrel, and over which it is
exposed to dry the liquid rubber, tubes for
teeding rubber to both sides of the band on
said drums, said hollow mandrel adapted to
convey liquid rubber to the interior of said
band, pressure applying rollers adapted to
engage the band between the ribs on said
drums, guiding and pressure applying roll-
ers adapted to receive said band as it passes
off from said mandrel to said drums, means
for rotating said reels, drums and pressure
applying rollers at predetermined rates of
speed, and automatically acting means for
supplying rubber under pressure to said

rubber feeding tubes and to said tubular.

mandrel.

8. In an automatically acting machine for
the manufacture of a flattened tubular band
composed of interwound cohering flexible
elements, in combination, a closed vacuum
chamber, a frame therein, a series of reels
rotatable in one direction mounted on said
frame, a series of reels concentric therewith
and revoluble in the opposite direction,
spools spaced on said reels, rollers moutted

‘on said frame, adjustable eccentric spindles
shoulders and

therefor, said rollers havin
said reels provided with anges engaging
said rollers, a central tubular mandrel about
which said reels revolve, guide fingers, sup-
porting rods therefor in which said guide
fingers are angularly and transversely and
longitudinally “adjustable, said guide rods
adjustably secured to said reels, élongated
guide rolls for said flexible elements on said
reels, and flanged guide rolls for said flexible
elements on said finger supporting rods.

9. The combination with concentric reels,
of a frame on which they are rotatable, a
central tubular mandrel, spools on said reels
adapted to contain parallel lying yarns of a
predetermined number wound as a “unit
thereon, split standards on said reels, rods
radially secured to said standards at their
outer ends and adjustable thereon, guiding
fingers adjustably secured to the inner ends
of said rods, elongated guide rollers on said
reels, pressure guide rollers on said stand-
ard, and flanged guide rollers on said rods.

10. In a tubular fabric forming machine,
in combination, a series of concentric reels
rotatable alternately in opposite directions,
a stationary central mandrel, a tapered por-
tion and reduced outer cylindrical extremity
therefor, spools on which flexible band ele-
ments are stored, means for guniding said
flexible elements to said mandrel, means for
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ments on said mandrel, and means for pull-
ing said band over the reduced extremity of
gaid mandrel.

11. In a machine for first forming a tubu-
lar band of laminated-cohesive-interwound
flexible elements in an open, equally spaced

manner, and afterward reducing the diame-

ter thereof until the openings therein are
closed or drawn together, in combination, a
mandrel having a tapered portion and re-
duced cylindrical outer extremity, concen-
tric reels revoluble about said mandrel, al-
ternate reels revolving in opposite direc-
tions, spools thereon on which said flexible
elements are stored, means for guiding said
flexible elements and for rotating said reels
to wind said flexible elements on said man-
drel and means for pulling said open wound
band over said tapered and reduced portions
of said mandrel. .

12. The combination with a rotatable reel
and an axially placed mandrel, a spool upon
said reel upon which a flexible element is
stored, a standard on the reel having a
clamping extremity, an adjustable pin
therein, a radial rod adjustably secured in
said pin, a finger adjustably secured in the
lower end of sald rod, adjacent to said man-
drel, a guide roller on said reel, guide and
pressure rolls on said standard and guide
rolis on said rod.

13. The combination with a rotatable reel -

and mandrel, of spools upon said reel on
which flexible band elements comprising flat
strips of parallel yarns of predetermined

. diameter and number are wound, a guide
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finger for each band element, a support
therefor adjustably secured to said reel; said
finger adjustably secured in sald support
and provided with a curved guiding edge,
said curved edge arranged to assemble said
parallel yarns closely together.

14. A “central stationary mandrel, and
means for winding flexible elements on said
mandrel to form an interwound band, said
means including devices whereby the angle
of winding between the flexible elements
and the mandrel may be adjusted.

i5. In a machine for the manufacture of
an interwound fabric tube composed of
fibrous elements and for flattening the same
to form a band, the combination of a series
of coaxially arranged. reeis, spools carried
on said reels, s central tubular mandrel or
forming tube about which the reels aye rev-
oluble, alternate reels revolving in oppo-
site directions, an elongated guide roller
for each fibrous element as it is fed from
its respective spool, flanged guide rolls and
a guiding finger for each fibrous element,
automatically acting means for pulling the
completed: band off from the mandrel, said
mandrel having a tapered portion and cy-
lindrical outer extremity of smaller diame-

7
ter, means -for injecting fluid rubber into
the tubular fabric, means for compressing
the tubular fabric to form a band, and
means for coating both sides of the com-
pressed band with adhesive material.

16. In combination in an automatically
acting machine for the manufacture of a
flattened tubular band composed of flexi-
ble fabric elements, the combination with a
stationary tubular mandrel having a reduced
extremity, of means for winding said fabric
elements on said mandrel, said elements be-
ing wound on the mandrel in series, one se-
ries in one direction and another series in
an opposite direction, means for pulling
said tubular band from said mandrel, and
for flattening the same, means for injecting
liquid adhesive through said tubular man-
drel into said tubuslar band, means for com-
pressing and flattening said band to incorpo-
rate the liguid rubber therein, means for
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coating said flattened band on both sides:

with liquid adhesive, and winding, pulling
and compressing devices for said band.

17. In combination, in an automatically
acting machine for the manufacture of a
fiattened tubular band composed of lami-
nated-cohesive-interwound flexible fabric
elements, a tubular mandrel, a series of co-
axially arranged reels and spaced spools
thereon, said reels rotatable about said man-
drel, alternate reels moving in opposite di-
rections, means for injecting liquid rubber
into the interior of said tubular band, means
for flattening said band, means for operating
said reels, means for pulling said band at
relative predetermined rates of speed, and

‘means for coating the exterior surfaces of

sald band.

18. In combination, in an automatically
operating machine for the manufacture of a
fiattened tubular band composed of lami-
nated-cohesive-interwound flexible fabric
elements, & series of coaxial reels and spools
spaced thereon, a frame on which said reels
are votatably mounted; a central tubular
mandrel, said mandrel having a reduced ex-
tremity, the said reels being arranged to
wind said flexible band elements upon the
larger portion of said mandrel, pulling and

compressing devices for the band, said man- 1

drel being adapted to convey liquid rubber
to the interior of said tubular band, and
rollers on which said reels are mounted. said
rollers mounted upon said frame. ,
19. In an sutomatic machine for the man-
ufacture of a flattened tubular band from
flexible fibrous elements cohering together
in a finished band, in combination a frame,
reels rotatable thereon, one series of reels
rotatable in one direction and another se-
ries in the opposite direction, a central tubu-
iar mandrel through which liquid rubber is
supplied to the tubular band, annularly
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ribbed drums over which the band is pulled
from the mandrel, spring pressed flattening
and guiding rollers arranged to receive said
tubular band, and guide the same to said
pulling drums, spring pressed flattening
rollers engaging the band on said drum,
tubes arranged to apply liquid rubber to
both sides of the flattened band as it passes
over the drum, and means for rotating said
drums and said reels at predetermined rela-
tive rates of speed, and for rotating said
flattening rollers at the surface speed at
which the band advances. )

20. Inanautomatically acting machine for
the manufacture of a flattened tubular band

composed of interwound cohering flexible -

elements, in combination,. revoluble reels,
alternate reels revolving in opposite direc-
tions, a stationary tubular mandrel, spools
thereon, spaced guiding devices adapted to
feed the flexible elements from said spools
to said mandrel, elongated annularly ribbed
pulling drums over which said band is
passed as it leaves the mandrel, and over
which it is exposed to dry the liquid rubber,
tubes for feeding rubber to both sides of
the band on said drums, said hollow man-
drel adapted to convey liquid rubber to the
interior of said band,. pressure applying
rollers adapted to engage the band between
the ribs on said drums, guiding and pres-
sure applying rollers adapted to receive said
band as it passes off from said mandrel to
said drums, means for rotating said reels,
drums and pressure applying rollers at pre-
determined rates of speed, and automati-
cally acting means for supplying rubber un-
der pressure to said rubber feeding tubes
and to said tubular mandrel.

21. In an automatically acting machine
for the manufacture of a flattened tubular
band composed of interwound -cohering
flexible elements, in combination, a frame, a
series of reels rotatable in one direction,
mounted on said frame, a series of reels con-

_centric with said first mentioned series

mounted onsaid frame and revoluble in the
opposite direction, spools spaced on said
reels, rollers mounted on said frame, adjust-
able eccentric spindles for said rollers, said
rollers having shoulders and said reels pro-
vided with flanges engaging said rollers, a
central tubular mandrel about which said
reels revolve, guide fingers, supporting rods
therefor in which said guide fingers are an-
gularly and transversely and longitudinally
adjustable, said guide rods adjustably se-
cured to said reels, elongated guide rolis for
said flexible elements on said reels, and
flanged guide rolls for said flexible elements
on said finger supporting rods.

22. In a machine for the manufacture of
an interwound fabric tube. composed of
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fibrous elements and for flattening the same
to form a band, the combination of ‘a series
of coaxially-arranged reels, spools spaced
on said reels, a central tubular mandrel or
forming tube about which said reels are rev-
oluble, alternate reels revolving in opposite
directions, an elongated guide roller for each
fibrous element as it is fed from its respec-
tive spools, flanged guide rolls and a guid-
ing finger for each fibrous element, auto-
matically acting means for pulling the com-
pleted band off from the mandrel, means
for injecting fluid rubber into the tubular
fabric, means for compressing the tubular
fabric to form a band, and means for coat-
ing both sides of the compressed band with
liquid rubber or other adhesive material.

23. In a machine for interwinding flexi-
ble elements on a mandrel, in combination,
a reel, a central mandrel around which said
reel revolves, spools for flexible elements
carried on said reel, radial arms carried by
said reel, and guide fingers on the inner end
of said arms for guiding the flexible ele-
ments to the mandrel, said guide fingers be-
ing adjustably mounted on the said arms
whereby the angular relation of the fingers
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with respect to the axis of rotation of the ‘

reel may be varied. :

24. In a machine for interwinding flexible
elements on a mandrel, in combination, a
reel, a central mandrel about which “said
reel revolves, spools for carrying flexible
elements mounted on said reels, guide rolls
on said reels over which said flexible ele-
ments run immediately after leaving said
spools, said guide rolls being at least of a
length equal to that of the spools, and means
for feeding said flexible elements from said
guide rolls to said mandrel.

25. In a machine for interwinding flexible
elements on a mandrel, in combination, a
series of concentrically mounted winding
reels, rollers on which said reels are mount-
ed and which bear against the inner faces
of the reels, and spindles for said rollers,
said spindles being eccentrically mounted
whereby the rollers can be removed from en-
gagement with the reels.

26. In an automatic machine for the pur-
pose described a frame, a series of coaxially
arranged reels mounted to revolve on said
frame, spools on said reels, means for re-
volving alternate reels in opposite direc-
tions on said rollers, a stationary central
tubular mandrel about which said reels re-
volve, guide and compression rolls arranged
to receive the tubular band as it passes from
the mandrel, annular ribbed pulling drums
about which said band is passed, pressure
rollers adapted to flatten the band as it
passes about said pulling drums, said tubu-

lar mandre] being adapted to inject liquid
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rubber into said tubular band as it passes
from said mandrel, and means for applying
rubber to both sides of the flattened band.
7. The combination with a mandrel of
apparatus for winding fibrous elements
thereon to form a tubular band, means for
pulling said band from said mandrel and
Hattening it, means for coating said flat-

tened band, a vacuum chamber inclosing
said apparatus, and both of said means, said

=

chamber having an aperture through which
said band passes, and means for preventing
the entrance of air through said aperture.

In testimony whereof, I hereunto set my
hand this third day of October 1914.

LAWRENCE A. SUBERS.

In presence of—
Erxest MosMAN,
Apam MEYER. -




