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7o all whom it may concern:

Be it known that we, Buceve D. C. Bayxnz
and Lawzence A. Supess, citizens of the
United - States, and residents of Cleveland,
in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Automatic Machines for
Laying Adhering Cords or Threads Upon a
Stationary Mandrel to Form an Tnwoven
Fabric, of which we declare the following to
be a full, elear, and exact description, such
as will enable others skilled in the art to
which it appertains to make and use the
same,

. The objects of the invention are to pro-
vide an automatically acting machine for
the construction of a section of hose pipe or
analogous tubing of any desired length from
one continuous thread or-threads. This hose
is formed of a fabric composed of layers of
unwoven cord or thread, hereinafter men-
tioned -as threads, and these layers are com-
posed of parallel rows of threads adhering
together, and adhering to the adjacent lay-
ers, each layer of thread crossing the adja-
cent Jayers at a definite angle, and prefer-
ably alternating indirection, one layer of
thread running longitudinally in the hose
and the adjoining layers running trans-
versely or spirally around the same, or one
layer of longitudinal threads to any desired
number of spiral threads.

This machine is designed 2s an improve-
ment upon our previously invented auto-
matic machinery for the manufacture of un-
woven tubular fabric with rubber, in which
the fabric was formed upon a rotatable man-
drel by means of highly polished director
wheels which could be automatically moved
to apply the thread either spirally or lon-
gitudinally thereon. This former machine
had a two-fold use. - First, it was provided
with automatic mechanism for rotating the
mandrel periodically, and for simultane-
ously providing a-rapid longitudinal move-
ment to the director wheel or wheels so that
they could apply the longitudinal rows of
threads to.the forming mandrel. And, séc-
one, the mandrel rotates ata constant rate of
speed, and the director wheel or wheels were

- given a slow longitudinal movement so as to

“ensble them to apply the thread in spiral

rowsipon the mandrel, and means were pro-
wided for alternating these movements to

provide alternately spirally and longitudi-
nadly laid rows of threads thereon. In this
former device other important features were
the tension and pressure regulating devices,
for the thread, and means for laying - the
threads in rubber. This mechanism has been
described in our previous applications for
Letters Patent of the Unifed States bearing
Serial Numbers 443,372, 467,621, and Letters
Patent Nos. 847,041, 885,220, and 897,339,

In the present machine hereinafter de-
scribed the important features of temsion
and pressure devices are retained, and also
the means for coating the threads with rub-
ber or other tenacious and vulcanizable ma-
terial, and the polished director and guide
wheels. It is better adapted, however, for
manufacturing long lengths of hose or
tubing, : '

The important’ features of novelty and
improvement in this machine, therefore, are
found in the employment of a stationary
mandrel which can therefore be supporied
at interyals, and in automatically operating
mechanism, for revolvingthe director wheels
which ‘apply the thread, and their supports,
and thread supplying devices around ¢he
mandrel; and in providing & combination
and arrangement of the various paris such
as will adapt and utilize them for this ma-
terial change in the general action and mode
of operation of the machine.

To permit of manufacturing long lengths
ef tubing, the thread is laid by means of di-
rector wheels mounted in a drum secured

within a carriage and which revolve ahout

the stationary mandrel, which is supported
upon end supports and removable intermedi-
ate supports spaced at intervals thereunder.
These intermediate supports are raised and
lowered under the confrol of the said car-
riage.. The drum is given a combined longi-
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tudinal and circumferential movement about

the mandrel o enable the director wheels to -

apply the spiral rows of threads thereon, '

and is given an intermittent longitudinal
‘movement relatively 4o the mandrel to en-

able the director wheels to apply the longi-
tudinal rows of threads therson. Mach of
thesé movements can also be reversed at will-
to change the direction of laying the thread.

‘The carriage is designed to convey the
drum and all the mechanism and applis
required in laying thread upon the man
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including the thread itself, and this mecha-
nism differs only in arrangement of parts
and in detail construction from that em-

" ployed in the former machine hereinbefore

10

15

20

25

30

40

mentioned. The carriage is mounted in lon-
gitudinal guides upon a suitable bedplate,
and the deum is rotatably secured therein.
The appliances within or:attached to the
drum and rotatable therewith, may be de-
scribed as, the 'spools upon which the thread
is wound prior to passing over the director
wheels, a tension device for éach thread and
guide wheels therefor; "reservoirs stored
with liquid rubber.and mechanism for ex-
erting a constant predetermined degree of
pressure upon their_contents, nozzles for
applying a stream of ‘liquid .rubber. in ad-
vance of the threads ns they are being laid
upon the mandrel, spindles upon which di-
rector wheels are mounted and springs - for

exerting a pressure thereon go as to adapt-
_them, for use with varying sizes of man-

drels; and brgx.cliets&':ecured to the drum. in
which the spindles are mounted in such a

manner that they are adjustable, so- as’ 6|

present the director wheels either longitudi-

nally or transversely of the mandrel, to ac-
commodate the two genex"al directions for

laying the threads - , .

The drum is provided with ratchets which
are operated pericdically by means of suit-
able mechanism, a portion of which is se-
cured to the bedplate-of the machine and
are designed to give a slight intermittent
rotary movement to the carriage at one end
of its travel when the longitudinal thread
is being laid equal to the diameter of the
thread. The drum is also provided with
gearing arranged to produce a regular ro-
{ary movement thereof when the'spiral rows

. of thread are being Jaid. - All the movements
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of the. carrier and drim and all working
parts are accomplished by means of a com-
mon feed screw or wormn shaft passing lon-
gitidinally through the machine. Mecha-
nism is also provided for utilizing this feed
screw to rotate the drum and to move the
carriage and drum longitudinally of the
mandrel. I B

The invention also comprises mechanism
for supporting the shaft and feed screw at
regular intervals, since these parts can be
made very. long in this machine and require
adjustable - mechanism- controlled by the

movements &f the carriage for depressing

these suppdits, to enable the carriage and
drum to pass, and for restoring these sup-
ports_ to position as soon as the d/arrier has
passed by them. ‘ -
Tt also comprises mechanism for looping
the thread and for holding the looped end

«-of the thread during the longitudinal move-

65

‘ments of the carriage at the end of its
while the next row 1s being laid ; and

avel,
w. ] T re-
¥olving the loop-holding devices while the

for the purposes described.

987,791 ‘

intermittent ratchet movement of the drum

is tiking place, to properly locate the thread

holder for the next laid row of thread.
The invention also has reference to auto-

smatically acting: reversing. ‘mechanism - for
“tlie worm shaft or feed screw arranged fo

operate at each end of the tubular fabric,
and adjustable so that any predetermined
length of fabric can be manufactured on
the same mandrel. ' '

-~ The invention further.comprises the com-
| bination and arrangement of parts, as here-

inafter described, shown in the accompany-

in the claims. A
In the accompanying ‘drawings, Figure 1

Jis a side elevation of the machine; Fig. 1°

is ' plan view of the clutch ‘device; Fig. 2
is a longitudinal section of the carriage and

driim which convey the thread applying

and the coating devices; Fig. 3 is a iront
elevation ‘of the carriage showing the driv-
ing gear therefor; Flig. 4 is a rear elevation
thereof, showing the director ‘wheels and

their spindles, and the ratchet wheels and
pawl for 'giving an intermittent rotary

movement” to ‘the drum; Fig. 4* is a per-

:spectiye view .of the ratchet operating de-
vices; Fig. 5is a side elevation of the car-

rier, showing the supports for the mandrel

and werm screw, and the extended arms

upon the carriage and one of the star oper-

ated devices for raising and lowering the-

said supports; the said arms being adapted
to engage with the star in turn as the car-
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‘ing drawings and specifically pointed out
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rvier moves longitudinally of the mandrel;.

Fig. 6 is a transverse-section of the bed-
plate of the machine.showing the star oper-
ated mechanism . for: raising and lowering
the supports for the mandrel and worm
shaft; Fig. 7 'is a face view. of- the cam

which is adapted to raise and lower the

support for the mandrel; Fig. 8 is a plan

view of a portion of the mandrel, showing
the oppositely-placed director wheels and
the spindle supports therefor, and. the op-
positely placed devices for holding the Toops
at the ends of the longitudinal rows of
threads, and -the cams upon the spindles
which release and rotgte the loop-holding
devices to correspond with the ratchet move-
ment of the drum; Fig. 9 is a side elevation
of the same; Fig. 10-s an edge view of one

of the director wheels and its. supporting
-spindle. These views show preferable forms.

of construction of the automatic mechanism

Tn these views 1 represents thesmachine bed
provided with V-shaped guides 2,2, in which

‘the hood-shaped carrier 2’ is adapted toslide
longitidinally thereof. This bed“is sup-

ported upon legs, 8, 8, of convenient height.
At opposite ends of this Bedplate are:shown
bearings 4, 4, for the 'fbrmingimﬂpdrel or
hose shaft 5, and similar bearings for the
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main actuating feed screw 6, from which
the movements of the automatic thread lay-

‘ing mechanism are derived. This feed screw

is rotated in opposite directions by means of

‘pulleys 7 and 8 respectively, one being

driven by means of a cross belt and the
other by means. of a straight belt. Either
pulley can bé thrown into connection with
the feed serew 6 by means of any convenient
form of clutch such as the frietion clutch
shown at 9; and a shifting rod 9’ automati-
cally operated by means of fingers 9", upon
the shifting rod 9" which are adapted to be
engaged by the carriage 2’ at each end of

The carriage 2 incloses and conveys nearly
all of the mechanism required for laying the
thread upon the mandrel 5, in- alternating
longitudinal and_spiral rows, to form the
tubular fabric. Within the carriage is ro-

~ tatably mounted the cylindrical drum 10,

55
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and to the inner sides of this drum and ro-
tatable therewith are secured brackets 11,
117, upon which spindles 12, 12’ are secured.
Upon these spindles are mounted the spools
or cores 13, 13", which are conically shaped
to enable the threads to reel off quickly and
without interference. Thence the threads

“pass through guniding eyes, 14, 14’, so that
the threads will feed from the cores equally

well in beth directions of travel of the car-
rier. These eyes are formed in brackets 15,
15, secured to the drum 10. These spools
of thread and guiding eyes are mounted dia-
metrically opposite each other and revolve
concentrically 'about the mandrel. The
threads, after passing through the guiding

‘eyes are fed to tension devices 16, 16, similar

to those described in our prior applications
and thenee pass over guiding wheels 17, 17/
to the spring pressed applicator or director
wheels 18, 18", which press the threads upon
the coating 19 upon the mandrel, when the
first layer is laid, or upon previous layers of
thread thereon. As the thread passes from
the director cr thread applying wheels to
the mandrel, it is laid in & small stream of
lignid rubber ejected through a tube or noz-
zle such as 20, 20°, upon the mandrel, in ad-
rance of each - divector wheel, which thus
forms a body or rubler matrix inclosing the
threads and when vuleanized causes the sev-
eral threads and layers to adhere together in
a homegeneor.s mass. The liquid rubber is
stored preferably in a separate cylinder 21
and 21 for each nozzle, and is placed under
a constant pressure in each cylinder, so that
the lignid will flow with perfect regularity,
by means of the piston, 22, and 227, a piston
rod 24, and 24 which is preferably made
tubular, for the introduction of the,fluid
rubber therethrough; a. yoke 24, vs]id}inglv

movable on the cylindrical projection. 26 of

the drun, and the bell crank lever 27 piv-
oted upon the arm 28 upon the carrier %,

cally opposite to each other.

&

which engages the yoke 25. A weight 29 on

the long arm of the lever 97 is adjustable

thereon to give the necessary compression to

the pistons. A flexible pipe, 19", 19", for

each nozzle, leads to any desired position for
each. thread.

The director wheels 18, 18’ are mounted

in spindles 30,.30’, rotatable through an are.
-of 90 degrees each in their bearings, by

means of set collars 31, 31’, and projections
382, 32, which engage the slots 33, 33" in the
bearing 84, 84’. These bearings are mount-
ed upon the brackets 85; 35", secured to the
drum and rotatable therewith. Springs 36,
36" exert pressure upon the spindles to lzeep
them in engagement with the mandrel and
in this manner permit of the use of varying
sizes of mandrel. The adjustment of {hese
spindles also permits of their being placed
either longitudinally or transversely of the
mandrel to lay both longitudinal and spiral
layers of the thread.

The worm shaft 6 passes through bosses
37, 38, on the carriage and a serew 39 in one
of these bosses enters the groove G .in the
worm shaft. A roller 40, relieves the fric-
tion upon the end of this screw. In this
manner the feed screw will operate to move
the carriage longitudinally of the bed 1 in
each direction according to the directien of
rotation of the screw. This change of rofa-
tion is accomplished by means of the pulleys
7.and 8 and clutch 9 as previously described.
The clutch 9 is operated by means of a lo-
ver 41 which is forked at each end, one end
grasping the clutch hody and the other end
operated by the adjustable set coliar 42 on
the shifter rod 9", . The lever 41 is pivoted ai
42 on a bearing 43 secuved to the bed,
The shifter rod is provided with adjustable
finger collars 9/, which engaoe the car dage
27 1n its travel, and the earringe imparts 1t
motion to the shifter rod which ape
the lever 41 and throws the cluteh 3,

thus
releasing the active pulley and throwing the

other pulley into action and reversing the
divection of rotation of the feed screw aud
therefore the direction of travel of the car-
riage 2”. In this mannet the carriage travels
successively backward and forward, laying
the threads longitudinally two at a time, one
on each side of the mandrel and diametri-
In the mean-
time. the drum is intermittently rotated to
a distance equaling the thickness of one
thread, so that when' one-half of a revolu-
tion has been made a completé coating has
been placed on the mandrel of longitudi-
nilly pluaced threads. This intermittent ro-
tation of the drum is accomplished, as fol-
lows:—The* cylindrical drum 10 is given
an_infermittent wvotary movement=at each
end-of the travel of the carvinge Ly means
of ratehet wheels, 44, 43, and 46, secured
to one end thereof and rotating therewith.
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Asleeve 50, having.a sliding fit on the feed
screw is-attached fo the carriage in such a
manner as to permit a revolving motion
around the feed screw, which is limited by
an adjusting screw 51 on this sleeve, engag-

ing.a stop 51” on the carrier 2’, ~This sleeve

has an arm 52 on its upper side carrying a
pawl 52" held in-engagement with the ratchet
teeth on otie of the ratchet wheels, 44, 45,

“or 46, by means of 4 tension spring 53. On

the lower end of this sleeve  are two cam

-fingers H and I which at the end of the car-
“rier’s travel engage respectively a cam 54 or

55 secured to the bed 1 at each end thereof,
and impart a slight rotary movement to the
cylindrical drum 10 through the pawkh 52/
and engaging ratchet wheel. The upper arm

on this sléeve 50 is also attached to a link 56

which is in turn attached to the lower end
of-a rocking lever 57 pivoted in the carriage
whose upper end 59 is pressed against the
cylindrical drum in the manner of a brake
by«means of a tension spring 58. In this
manner the drum is locked temporarily af-
ter each movement. It is released again by
the movement of the sleeve 50 which simul-
taneously rotates it through the necessary
movement. . : -

Any number of ratchet rings can be at-
tached to the drum having different num-
bers ‘of teeth, and used according to the

“diameter of the threads and the number of

threads to be laid’ around the mandrel, one
ratchiet tooth to each thread. These ratchet
wheels or rings can be made in halves for

-convenience in changing.

In order that a contimnous thread may be
laid longitudinally along the mandrel, first

" in ome.direction and then in the other, it is
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necessary that a_loop should be formed at
each extreme end of the fabric. .

To securé this loop at the right position,a
loop holding finger 60 for each thread is piv-
oted at 61 upon an arm 62 which is pivoted
in turn upon a spring collar 63, which
slightly grips the mandrel; but can be turned
thereon +when some pressure is applied
thereto. This collar is provided. with a set

serew 687 moving in a groove 64 in the man- |

drel to prevent longitudinal movement there-

on. The arm 62 is held pressed against the

mandrel by means of a ténsion spring 65.
The loop-holding finger 60 is provided with
a looping point 66 in its edge.. And the
finger at its outer edge is provided with

- flattened projection 67. The spindle carry-

ing the director wheels is provided with cam
faces 68 and 69, and asit approaches. the
holding finger the director wheels pass-over
the finger:and the cam surface 69 engages

the projectiori 67 on the finger and thus
raises the looping point, releasing it from

the loop already formed against. the pressure
of a spring 70. The spindle traveling

still’
farther, the-gam surface 68 engages the sur-

987,701

face of the said projecting arm (7, and ro-
tates the distance equal to the diameier of,
one thread. Traveling slightly farther, the
flattened arm 67 passes between the jaw 72,
79, of the spindle, and at that instant the
drum is rotated by means of the pawl 52 dnd
ratchet wheel thus carrying with it the coilar
63 and attached parts, and leaving the pro-
jecting point 66-in position to form the loop
in the thread on the reverse movement of the
carriage. ~ As soon as the spindle returns the
point 66 drops against the mandrel and the
thiead is looped over it. This device for
looping the thread is employed at each end -
of the machine and is duplicated at a point

" diametrically oppsite on the same collar 63.
- The thread is laid spirally upon the man-
drel by means of the following automatically

acting instrumentalities:—First, the. roller
40 is placed in engagement with the slot in
the feed screw. ths feed screw also has a
key slot 81 throughout its length. In a hub
37 on the carriage is a sleeve 82, which is

provided with a key 83 adapted to slide in

this key way, on the worm shaft. This
slegve rotates constantly with the feed screw.
A set screw 84 engages a circumferential
groove in the sleeve 82, thus attaching the
sleeve to the carriage. This sleeve is pro-
vided with a gear 85, on its projecting end
attached thereto by means of a set screw, so
that the gear can be released therefrom when

laying the longitudinal layers. This gear

engdges the train of gears 86, 87, 88, 89, and
90, the last named gear being secured upon a
projecting boss 91 upon the drum, which is
thus driven at a high épeed. The speeds of
the drum and feed screw are so related as to
cover the mandrel closely with spital rows

of threads as the carrier traverses the man-
. drel from one end to the other, and a layer

can be laid in either direction by the revers-
ing means for the worm shaft previously
described.

The next step is- tc place the director
wheels transversely of: the mandrel. The
carrier and drums are then in readiness to
lay the thread. :

The mandrel and feed screw being long, it

is necessary to support them at regular in- 1

tervals, and that these supports should, be
automatically removed to make & passage
for the carriage and iinmediately restored to
position as soon as the carriage has passed.

This is an important feature of the inven- -

tion since the long mandrel and screw would
vibrate injuriously to the accurate laying of
the fabric if not provided with supports in-
termediate of their ends. To accomplish

this result, diametnically opposite support-

ing arms 92 are provided for the feed screw
and-are mounted upon transverse shafts 92
in the bedplate, and arranged at regular in-
tervals, such as every five feet therson.
These supports 92 are provided with forked
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heads 94. The remevable supports for the

mandrel are constructed as follows :—Keyed
to each shaft 93 is the adjusting hub 95
which is provided with two diametrically
opposite arms 96, and radially movable on
these arms-are the supporting heads 97 for

‘the mandrel.."A sleeve 98 upon each shaft
.93 1s secured to the bedplate at 99, and is
‘provided at its inner end with a eam groove

100, cut in a flnage 101. A portion of each

mandrel support 1s threaded at 102, and a

nut 103 placed thereon. This nut is pro-
vided with an extension 104, which is
grooved at 105, and inserted in a collar, 106.
A set screw 107 attaches the extension rota-
tably in the collar. The face of the collar
adjacent te the flange 101 is flattened so as
not to.rotate on the arm 96-and a roller 108
upon the screw 108’ engages the cam groove
100:1n the flange 101. The shafts 93 ave ro-
tated by means of the exterior stars 109, 109,
dnd the depending arms 110 upon the car-
rier, one arm being at each end of the car-
rier. As soon as one of the arms 110 strikes
the star) the shaft rotates through 90 degrees
and the supports 94 for the worm shaft ave
votated with it to release the feed screw.
At the same time the arms 96 ave rotated
also through 90 degrees, and the rollers 108
moving in the -fixed cam groove 100 are
drawn inwardly, and thus draw down the
supporting heads 97 for the mandrel, with
them, thus releasing the mandrel, from con-
tact with the respective head in contact
therewith. A different action is required
for the mandrel supports, from the feed
screw . supports since the coated threads on
the mandrel cannot be disturbed from their
positions by the frictional action of its sup-
ports.  As soon as the carriage has passed,
the arm 110 at the other end of the cairiage
turns the star 109 through ansther 90 de-
grees and brings up the opposite supports in
reverse manner underneath the meandrel and
feed screw. '

Both the mandrel and feed screw can be
made in- sections attached together in any
convenient manner, so as to provide for the
manufacture of any desired length of tnb-
ing. The mandrel can be withdrawn from
the machine by releasing the set serew 112,
and by screwing the supporting center out
of connection with the mandrel. Tt is ob-
vious that by suitably adjusting the relative
speeds of the gearing on the drum and the
feed shafi it would be possible to make the
fabric from one continuously and closely
laid thread, or from any multiple number of
threads and also from a thread or threads of
any desived diameter all such modifications
bemg willin the spirit of the invention,
and relative to the mandrel and the parts
of mechanism thereof, as deseribad in these
specifications; necessary to construct a tube,
the same may be placed in a horizontal or

perpendicular position er at any angle nec-

essary or eonvenient in the operation of the |

machine and the construction of a tube
thereon as herein described without depart-
ing- from the mode of operation of the in-
vention.

Having described the invention, what we

‘claim as new and desire to secure by Letters

Patent, is:—

1. The combination with, a stationary
mandrel of a carriage concentric. therewith,
a pair of director wheels, a support therefor
rotatably supported in said earriage, longi-
tudinal guicﬁs for said carriage, automati-
cally acting mechanism for moving said car-
riage longitudinally of said guides, and for
roversing the movement thereof, and auto-
matically operating mechanism for rotating
said director wheel supports and director
wheels around said mandrel. :

2. In a machine adapted to apply a longi-
tudinal layer of parallel rows of adhesive
threads to a stationary mandrel, alternately
with a spiral layer thereof, in eombination,
the mandrel, a support therefor, longitudi-
nal guides on said support, a carriage en-
circling the mandrel and longitndinally
movable in said guides, a rotatable member
In said carriage concentric with said man-
drel, a thread support and director wheels
therefor, and a thread guide, mounted in
said rotatable member, a main feed screw,
by means of which said carriage is moved,
said serew parallel with said mandrel, ve-
versing means therefor and means for alter-
nately giving an intermittent rotary move-
ment to said rotary member, and means
for giving a continuous rotary movement
thereto. ’ ' o

3. In a machine for the purpose described,
the combination with a bed plate, a sta-
tionary mandrel therein, a carriage longi-
tudinally movable in said bedplate through
which carriage said mandrel passes, a rota-
table member in said carriage, a director

‘wheel in said rotatable member, a thread

supplying device in said rotatable member
and means for moving said carriage and for
votating said rotatable member about said
mandrel.

4. In a machine for laying thread ioc form
a layer composed of parallel rows of threads
adapted to adhere together, a stationary
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mandrel, a member concentric therewith and

adapted to rotate about the stationary man-
drel, a longitudinally movable support for
said rotatable member, a spring pressed di-

rector wheel mounted in said rotatable mem--

ber over which said thread is applied to said
mandrel, a feed ‘screw for said longitudi-
nally movable carriage, and gearig adapted
to give a quick relative rotary movement to
said rotary member, said gearing opera-
tively connected with said screw. :

5. In a machine for laying tenacious
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thread in paralle]l rows upon a stationary

mandrel, in combination, a mandrel, a car-

ri:i%e longitudinally movable. thereof a rota-
tab

spring pressed director wheel and a thread

guide in said rotatable member, a feed screw

for said carriage parallel with said mandrel,
and automatic means for revolving said
rotatable member in said carriage about said
mandrel with a rapid continuous moveinent,
and means alternately employed therewith

for revolving the same about the mandrel.

with a short intermittent movement, and
means for reversing the movement of the
feed screw. ) : ] .

6. In a fabric making machine, the combi-
nation with a stationary mandrel, of a’ di-
rector wheel revoluble about said: station-
ary mandrel, means for rotating said di-

_ rector wheel about said mandrel, and means

25
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for giving a movement longitudinal of said
mandrel to said director wheel.” :
7. In a fabric making machine, the com-

bination with a stationary inandrel, of a

spring pressed “director wheel revoluble
about said stationary mandrel, supports for
said mandrel and director wheel, means for
revolving said director wheel and support
about the mandrel, means for giving a longi:

tudinal movement parallel to the mandrel to.

said director wheel and support and means
for feeding thread to said director-wheel.
8. In a machine for making fabric of the

character described, a stationary mandrel, a-

_support therefor, a member rotatable about
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“the mandrel, a support for said rotatable

member longitudinally movable of the said
mandrel, a spring pressed director wheel,
and a thread holding device and a guide
therefor, and a tension device, mountéd in
said rotatable member and movable there-
with, and means for reversing the longitu-
dinal movement of said supports and rota-
table member.

9. In a machine for making a fabric of
the character described, a stationary man-
drel and support therefon, a member rota-
table about said mandrel, a longitudinally
movable support for said rotatable member,
a pair of director wheels, mounted in said
rotatable support, said director wheels being
in line with each other, means for adjusting
said wheels to lie longitudinally and trans-

versely of said mandrel, a spring pressed

support for said director wheels in said rota-
table member, thread holding and guniding
and tension devices in said rotatable mem-
ber, means for giving a reciprocating longi-
tudinal movement to the support for said

_rotatable memiber, and means for rotating

65

said rotatable member.

10. In a machine for making a fabric of
the character described from a continuous
thread, a stationary mandrel, and end sup-

e member mounted in said carriage and -
adapted to rotate about said mandrel, a-

987,791

' i)oxjts therefor, intermediate removable sup-'
-ports therefor arranged at intervals there- .
under, a bed plate, a carriage, longitudinally-

movable thereon parallel to said mandrel, a

‘membér in said carriage rotatable about said.

mandrel; . a director “wheel, and. a thread

“liolding and guiding device in said rotatable

member,. & reversible feed screw passing
through said carriage parallel to said man-
drel, means-for rotating said rotatable mem:
ber, and means for removing said interme-
diate supports from"said mandrel to per-
mit the passage of said rotatable- member
and carriage, and means for replacing said
intermediate supports.-after said . rotatable
members have passed. . : ‘ :
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11. In a machine for forming tubular fab-

ric from one continuous unwoven thread, a

stationary mandrel, supports for the ends of -

the mandrel, intermediate removable sup-
ports for said mandrel, a bed plate, a longi-
tudinally movable ‘carriage thereon, a mem-
ber mounted in said carriage and rotatable
about said mandrel, a thread applying de-
vice in said rotatable member, automatically
acting mechanism-operated by -said-carriage,
for removing said intermediate supports in

carriage, and for placing said supports in
engagement with said mandrel as soon as
sald carriage has passed. :

12. In a machine for forming an unwoven
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-turn from said mandrel in advance of said

95

tubular fabric from one continuous thread,_

a stationary mandrel, a bed plate, end sap-
ports for said mandrel, on said bed plate,
intermediate revoluble supports for said
mandrel, spaced thereunder at intervals, lon-
gitudinal guides on said bed plate, a car-
riage ‘movable thereon parallel to the axis
of said mandrel, a rotatable member in said

100
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carriage, a thread applying device in said

rotatable member and rotatable therewith, a
feed screw for, said carriage, and means for
revolving said revoluble supports.in turn as
said carriage advances, to remove said sup-

110

ports il front of said carriage and to renew

said supports 'in the rear of said carriage,
and supporting means for said revoluble
supports. , -

13. In a machine for forming an unwoven
tubular fabric from one continuous thread, a
stationary forming.mandrel, a bed plate,
supports on said bed plate for the outer ends
of said mandrel, transverse shafts spaced at
intervals in said bed plate, radially extend-
ing arms on said shaft, radially movable
mandrel supports upon said arius, a carriage
longitudinally movable upon said bed. plate,

-a ilread applying device, and a support

therefor in said carriage, said thread apply-
ing device and its support being rotatable
about said stationary mandrel, and un auto-
matically acting device actuated by said

carriage in its passagé for rotating said

shaft and its arms, and for radially moving
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-said mandrel supports upon said arms, to

disengage said mandrel in advance of said
carriage and to engage the said mandrel in
the rear of said carriage.

14. In. a machine for forming a tubular
unwoven fabric from a continuous thread,
the combination of ‘a stationary ‘ forming
mandrel, a bed plate, a carriage longitudi-
movable thereon, a thread applying
device and support therefor in said carriage
adapted to rotate about said mandvel, a feed
screw for said carriage, transverse shafts ar-
ranged at- intervals uynderneath said man-
drel and feed screw, radial arms upon each
shaft, separate sets of arms for said mandrel
and for said feed screw, rigid supports for
said feed screw upon the corresponding sets
of arms, radially movable supports for said
mandrel upon the corresponding sets of
arms, means upon sald shafts for engaging
sald carriage as it passes, to rvotate said

shafts in turn, both in front and in the

rear of said carriage, and 2 device for ra-
dially reciprocating said mandrel supports
upon their respective arms, to engage and
disengage said mandrel.

15. In combination, a bed plate, a mandrel
supported at each end thereon, a carriage
movable Jongitudinally of the mandrel on
said bed plate, and thread applying devices
in said carringe, transverse shafts in said
bed plate, radial aims thereon arranged in
sets, ene underneath the mandrel and feed

screw respectively, fixed supports for the |

feed screw on the corresponding set of a-

dial arms, radially movable supports for the.

mandrel on the corresponding sets of arms,
a star having a corresponding number of
rays to the number of arms in each set, and
secured to each shaft, a projection at each
end of said carriage adapted to engage said
stars in turn, a stationary cam sleeved over
cach shaft, and a device secured upon cach
-adially movable support adapted to engage
and be operated by said cam, and to move
sald radially movable support.

16, In a machine adapted to automati-
cally Torm a tubular fabric from a continuous
thread upon a mandrel, in combination, a
bed plate, a-stationary mandrel mounted
thereon, a carriage longitudinally movable
of said mandrel, a thread applying device
within said carriage, adapted to rotate about
said mandrel, a feed screw in said bed-plate
parallel with said mandrel, and adapted to
move said carriage in a longitudinal diree-
tion, means.for giving a continuous rotary
movement to said thread applying devices,

-means for giving an intermittent rotary

movement to said thread applying devices,
both =aid means cperatively connected with
said feed screw and means for reversing the
movemenis of said feed screw.

17. In combination, a stationary mandrel,
a bed plate, therefor, a carriage movable lon-

¥

gitudinally of said mandvel, and slidingly
movable in said bed plate, a dram rotatably
mounted in said ecarriage, concentric with
said mandrel, a thread carrying spool within
sald drum, a thread guide and a pair of di-
rector wheels, and tension device, mounted
in said drum, a spring pressed support for
said director wheels, a flnid rubber reservoir
in said drum, means for applying pressure
therein, a nozzle adapted to supply a stream
of rubber upon said mgpdrel in advance of
sald director, wheels, a feed screw adapted
to move said earriage and drum longitudi-
nally of said mandrel, speed gearing upon
said drum adapted to rotate the same about
said mandrel, said speed gearing actuated
by said feed screw and detachable therefrom
and means for giving an intermittent rota-
tory movement to said drum, also opera-
tively conmnected with said feed screw and
detachable therefrom, to operate alternately
with said speed gearing. -

18. In combination, a bed plate, a station-
ary mandrel therein, a carriage slidingly
movable on said bed. plate parallel to the
axis of said mandrel, a feed screw therefor,
a drum in said carriage rotatable about said
mandrel, thread applying devices in said
dram, fluid rubber applying devices in said
drum, means for .giving a quick continuous
rotary movement to sald drum, and alter-
nately therewith to give an intermittent ro-

“tary movement to sald drum, mechanism for

reversing the movements of said feed serew,
at each end of the travel of said carriage

and mechanism for retaining and- looping -

the thread-at the limits of travel .of the car-
riage, said looping and retaining devices

being arranged to operate after the inter- -
) fal

mittent rotary movement has taken place.

19. In combination, a stationary mandrel,
a bed plate, upon twhich the mandrel is sup-
ported, a carriage longitudinally movable
thereon, a feed screw therefor parallel with
said mandrel, a drum in said carriage con-
centric with said mandrel and. rotatable
about the same, & pair of director wheels
therein, revoluble therewith, means for sup-
plying a thread to said wheels, gearing on
said drum operatively connected with said
feed screw, and adapted to rotate said drum
about said mandrel, instrumentalities with-
in said drum for supplying fluid rubber to
said mandrel in advance of said director
wheels, and means for reversing the move-
ments of said screw.

20. In combination, & bed plate. a station-
ary mandrel secured thereto, a feed screw
parallel with the said mandrel, a carriage

‘operatively connected with said serew,a ro-

tatable drum therein concentric with said
mandrel; a pair of director wheels, a sipport
therefor and a guide wheel therefor, said -
vector wheels and guide wheel revoluble
with said drum, a thread guide within said
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deum, a rvatelet wheel upon said druin, a
pawl movable with the carriage and adapted
to engage said ratchet wheel, means adapted
to operate said pawl, said cams adapted to
travel with said carriage, a cam at each end
of the travel of said carriage, secured to said
bed plate in the path of said pawl operating
cams, a retaining device on said carriage
adapted to cngage and secure. said drum
from movement and adapted to operate sub-
sequently to the operation of said pawl and
ratehiot wheel, means for reversing the miove-
ment of said feed screw, and automatically
operating means for holding and leoping the
thiread at each limit of travel of said car-
riage, said holding and looping devices be-
ing mounted upon said mandrel, one on each
gide of said carringe, and actuated by con-
tact with said director wheel support. .

21. In combination, a bed-plate, a sta-
tionary mandrél therein and a feed screw,
paraliel therewith also in said bed plate, u
carriage operated by said feed screw, a drum

therein eoncentric with said mandrel, a pair.

of director wheels therein, adapted to apply
thread longitudinally of the mandrel, a
ratchet wheel on said drum, a sleeve on said

feed screw, said sleeve adapted to travel

with said carriage, a pawl pivoted thereon,

‘adapted to engage said ratchet wheel, oppo-

sitely pointing cams on said sleeve, and cor-

résponding ears upon said bed plate one at.

cach end of the travel of said carrier, means
for adjusting the engaging area of said cam
on the sieeve, a link and rock arm and shaft
on said carriage operatively connected with
said sleeve, a relaining device or brake on
said rock arm, a shaft adapted to engage said
drom, and a return spring for said rock arm,

¢ und for said sleeve and pawl, substantially

as deseribed.

22, In a. holding and looping device for
the end of a row of thread, adapted to be
applied to a stationary mandrel, a pair of
director wheels and a support therefor, said
support intermittently revoluble about said
mandrel; an avm pivoted on said support
and adapted to press upon the mandrel at
its onter end, a sleeve on said arm revoluble
thereabout, a loop holding finger pivoted to
the outer end of the said arm, and provided
with a Iooping point, a-cam upon the di-
ructor wheel support, adapted to engage said
fAnger to release said point, a cam, on said

5.

5 divector wheel support adapted to- engage.

said finger and rofate the said arm and fin-
. the diameter of one thread, as said di-
rector whedls and their support ave revolved
whout said wandrel and a spring adapted to
place the finger end point in position to
form the loop in fhe thread on the return
movement of the divector wheels.
23. In combination, a stationary mandrel,
a support votatable about said mandrel, a
director wheel rotatable with said support, a

sapport for the mandrel, and means for re-

volving said director wheel and its support.

abéut said mandrel, and for moving the said

director wheel and its support longitudi- -
70

nally of the mandrel.
24, In combination, a stationary mandrel,
and support therefor, a director wheel and

support therefor,. said director wheel and

its support revoluble about the said station-
ary mandrel, and automatically acting mech-
anism for revolving said director, wheel and
its support. about the mandrel, with a con-
tinuous movement, and alternately there-

~with, with an intermittent movement, and

means for giving a longitudinal movement

75
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to said -director wheel and: its support, par- -

allel with the axis of said mandrel. =
25, In combination, 4 stationary mandrel
and support therefor,. thread laying in-

strumentalities: revoluble about-.said man--

drel, means for giving an intermittent re-

‘volving movement to said thread laying in-

strumentalities, and alternately a continu-
ous revolving movement thereto, and means
for reciprocating said thread laying instru-
mentalities longitudinally of the mandrel. :-
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26." In combination, a stationary mandrel,

and a fixed support therefor, thread. laying
instrumentalities. revoluble about said man-
drel, means for giving a continuous revolv-
ing movement thereto alternating with an
intermittent movement, feed mechanism
adapted to move said thread laying instru-
mentalities longitudinally of the mandrel,
means for reversing saild feed movement,
and adjustable means - for limiting said
movement in each direction. '

95
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27. In combination, a bed plate, a station- -

ary mandrel thereon and end supports for
the mandrel, intermediate supports therefor-
detachable therefrom, thread applying in-
strumentalities revoluble about .said man-
drel, a support for said thread laying in-
strumentalities longitudinally movable of
said mandrel, a feed device for said last-
mentioned support, said support adapted to
engage said removable mandrel supports in
turn, and to alternately remove and replace

them to permit of the passage of said thread

laying instrumentalities.
28. The combination with a stationary
mandrel, and bed plate, of duplicate sets of

thread laying instrumentalities spaced apart

and revoluble about said mandrel, a support
therefor, means for giving an intermittent
rotary movement to sald duplicate ‘sets of
thread laying instrumentalities, and means
for giving a reciprocating, movement there-
to, loneitudinally of the mandrel.

29. The combination with a ‘stationary
mandrel and support of duplicate thread
Iaving devices, spaced about said. mandrel,
said devices adapted to lay the thread upon
the mandrel both spirally and longitudi-
nally, a common support for the said dupli-
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cate thread laying devices, means for giving | devices, means for revolving said duplicate
an intermittent revolving movement to said | devices continuously about said mandrel and - .
thread laying devices, about said mandrel, | means ' for, moying ‘sdid common ‘support 15
means for alternately therewith giving a | therefor longitudinally of the said mandrel.

5 continuous revolving movement thereto and ‘In testimony whereof, we have hereunto
mechanism for-giving a longitudinal move- | set our hands this 20th day of February 1909,
ment to said thread laying devices and their | - ’

v R EUGENE D. C. BAYNE. .
support relatively to said mandrel. . . .- : A Q
30. The combi};lation, with a stationary , LAWRENCEA SUBERS. _
10 mandrel, and support therefor, of duplicate | - In presence of— ‘
- thread laying devices spaced about said man- | - Ep. O. Preps,
drel, a common’ support for said duplicate'| A. T. OsBorN,

Copies of this patent may be vobtained for five cents eac}}", by addre,ss‘ing th’e“'.“'Goﬁxinissioner of Patents,
’ Washington, D, ¢.”




