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1

This invention relates to winding machines
for winding yarn with what is commonly re-
ferred to as the open wind or Foster wind on
cores of cones, tubes and the like and where the
cone or tube produced by the machine is known
as a package, and in particular a yarn winder
that winds yarn evenly with the yarn tight at
the ends and also throughout the intermediate
portions of the cones or tubes.

The combination of the continuously traveling
yarn guide on the traverse with large cylinders,
and with the tubes and cones driven by surface
contact with the cylinders makes it possible to
wind, at high speeds, the same number of yards
of yarn per minute continuously and eliminabs
building up or ribboning.

In winding yarn with conventicnal winders
the speed of winding is limited to a safe operat-
ing speed of the traverse and yarn guide, oper-
ated by the traverse; as in reversing the direc-
tion of travel of the guide it is necessary for the
guide to stop and start back in the opposite di-
rection.

The guantity of yarn wound by machines of
this type is, therefore, controlled by the opera-
tion of the traverse. The yarn is fed from the
varn guide to tubes and cones over a cylinder,
and with the surface of the cylinder contacting
the peripheral surface of a cone or tube, the sur-
face speed of the cone or tube corresponds with
that of the cylinder.

Increasing the diameter of the yarn. feeding
cylinder, therefore, makes it possible to speed
up varn winders for this use whereby the quan-
tity of yarn wound on a winder is increased from
that of conventional winders.

In addition to speeding up the guantity of yarn
wound per day the large feeding cylinder in
combination with the yarn guide and traverse
wherein the yarn guide is actuated by the trav-
erse makes it possible to obtain an even fight
wind with all spongy portions, particularly at
the ends, eliminated and with the breaking of
the yarn reducaed to a minimum.

The purpose of this invention is to improve
varn winding machines and provide a machine
which winds the yarn with a smooth easy puil
on the yarn whereby maximum tension may be
used and wherein cones or tubes formed on the
machine are firm throughout the interimediate
parts and also at the ends thereof.

With the conventional method of winding yarn
to form cones and tubss, the yarn winds tight or
firm at the center or through the intermediate
part of the cone or tube, however, owing to the
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reverse action at the ends the ends are soft or

2
spongy and this makes it difficult to feed the
yarn evenly from the spools, cones, or tubes on
unwinding.

With this thought in mind this invention con-
templates a winder including the combination of
grooved cylinders and a traverse, in which the
traverse is provided with a traveling thread
guide which carries the yarn and lets the yarn
fall into grooves at each of the ends of the cylin-
ders in each revolution of the cylinders whereby
the length and size of the package is substan-
tially unlimited.

The object of this machine is, therefore, to pro-
vide means for maintaining constant and maxi-
mum tension on yarn being wound on cones and
tubes whereby the cones and tubes are tight and
firm throughout the length thereof.

Another important object of the invention is to
increase the diameter of the yarn feeding cylin-
ders of winding machines whereby the surface

-speed of the cylinder is increased while the yarn

guide actuated by the double thread or level wind
of the traverse operates at a comparatively low
speed. :

Another object of the invention is to provide a
varn winding machine in which means is pro-

‘vided for stopping the operation of the machine

as the yarn breaks.

Another ob‘ect of the invention is to provide
an improved yarn winding machine wherein
finished cones or tubes are automatically ele-
vated when completed.

A further object of the invention is to provide
an improved machine for winding cones, tubes,
and the like with the cones, tubes and the like
firm throughout the length thereof, in which the
machine is of a simple and economical construc-
tion.

With these and other obiects and advantages
in view the invention embodies & frame having
a traverse cylinder shaft journaled therein, a
plurality of cone and tube carrying epindles
journaled in arms and positioned whereby cones
and tubes formed thereon are alighed with and
contact the surfaces of the traverse cylinders
and means for rotating the parts and elevating
the spindles . when a strand of varn breaks and
also as the cones or tubes are filled.

Cther features and advantages of the inven-
{ion will appear from the following gescription
taken in connection with the drawings, wherein:

Figure 1 is an end elevational view illustrating
2 double unit wherein cone and tube spindies
are positioned to coact with traverse cylinders
journaled on a frame.

Figure 2 is a front elevational view showing
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one end of the machine and illustrating the op-
erating and adjusting elements of the traverse
arms therect.

Figure 3 is a detaill showing a vertical frame
member with a slot therein whereby the siroke
of the reciprocating elements actuating the trav-
erse arms is adjustable,

Figure ¢ is a detail showing a longitudinal sec-
tion through one of the grooved cylinders corre-
sponding io the traverse cylinders of the con-
ventional machines.

Figure 5 is a plan view on an enlarged scale

of the ratchet assembly whereby a unit of the
machine is cut out when the yarn breaks or when
2 cone or tube is filled.

Figure 6 is an end elevational view of the as-
sembly shown in Fig. 5 also showing the parts
on an enlarged scale.

Figure 7 is a detail showing the base of the
traverse arms and showing a chain extended from
the base by which the traverse arm is released
from the reciprocating bar of the machine.

Figure 8 is a rear clevational view of the trav-
erse arm kase shown in Fig, 7.

Figure 9 is a vertical section through the trav-
erse arm base taken on line 9—S§ of Fiz. 7.

Figure 10 is a detail illustrating the mouni-
ing of a cone akove a grooved cylinder and illus-
trating means for adjusting the angle of the
cone carrier arm,

Figure 11 is a detail showing a hearing on the
-end of one of the cone carrying arms with parts
broken away and shown in section.

Figure 12 is a similar view shewing the spring
actuated clamp on one of the cone carrying arms
for retaining a cone in operative position above
the grooved cylinder.

Figure 13 is a detail showing a cross section
through the tube or cone holding yoke mounting
showing a pin for retaining the yoke in ad-
justed positions.

Figure 14 is a detail taken on line {§—14 of
Fig. 13 illustrating a series of opsnings for re-
ceiving the pin shown in Fig. 13 for holding the
yoke in adjusted positions.

Figure 15 is a front elevational view, similar
to that shown in Fig. 2, illustrating a modifica-
tion wherein the thread is fed to the cylinder
with a thread guide actuated by a traverse hav-
ing a double thread.

IMigure 16 is a cross section taken on line {6—18§
of Fig. 15 showing the fraverse mounting.

Figure 17 is a detail illustrating a follower with
which the thread guide is actuated by the trav-
erse.

Figure 18 is a detail illustrating the follower
shown in Fig. 17 on the traverse.

Figure 19 is a detail showing a section through
part of the cylinder with which the thread is
fed to cones and tubes and showing the thread re-
turn groove that is provided at each end of the
cylinder.

Referring now to the drawings wherein like
reference characters denocte corresponding parts
the improved cone and tube winder of -this in-
vention includes a framse, generally indicated by
the numeral {8, a traverse or grooved cylinder
I{ mounted on a shaft {2, a traverse arm {3 hav-
ing a base {4 and reciprocated by a bar {5, a
ratchet {8 which is actuated by o pawl {7, the
movement of which is controiled by a varn en-
gaging lever {8, and a yoke {9 in the end of arms
28 and 21 of which cones or tubes, as indicated
by the numeral 22 are held for winding. .

Yarn, as indicated by the numeral 23 is fed
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4
from a bobbin 24 through a tension 23 from
which the yarn passes through an eye 28 on
the end of the traverse arm {3 to grooves 27 of
the cylinder {i and from the cylinder the yarn
is fed hack and forth across the surface of a
core 28 which is freely held in the yoke ¢9.

Should the yarn break, the lever {8 moves up-
wardly allowing the pawl 17 to engage the ratchet
8, causing the ratchet to rotate counterclock-~
wise to a point where an end 28 of the lever i3
engages the teeth of the ratchet i€, locking the
ratchet.

With the ratchet {6 turning counterslockwise
a chain 38, attached to the ratchet at the point
31 and trained over a sprocket 32 on tha yoke 19,
turns the sprocket whereby a cone or tube in
the arms of the yoke is moved upwardly away
from the surface of the cylinder so that rotation
of the cone or tube ceases.

In the same movement a chain 33, attached to
the ratehet 16 at the point §5 at cne end and
to a lever 25, at the other, actuates the lever
25 about a pivot 38, as iliustrated in Figs. 7, 8
and 5 so that a pin 37, extended through a slot
38 in the base {4 of the traverse arm (2 moves
the pin 37 with the har 38 from which the pin
extends upwardly whereby a ball 48 on the lower
end of the bar 39 is moved upwardly out of
a socket &1 in the bar {5 so that movement of the
traverse arm ceases. The iraverse arm {3 is piv-
otally mounted by a pin 42 in a bhar 43.

The traverse arm {3 is frictionally held in a
socket 44 of the base {4 and the lower end of
the base is provided with a plate 48 that is
secured to the base with screws £8.

Upon rethreading -the winder the lsver IR is
drawn downwardly and retained in this position
with the yarn which extends through the eye 23
and over the surface of the cylinder {{ to the
core 28.

The chain 38 is also connected to the yoke {8
in such a manner that as a cone or tube huilds
up in the yoke the upward movement of the
outer ends of the arms 2% and 2§ also actuatss
the ratchet 3, and this movement of the ratchet
alse withdraws the ball 48 from the zocket 41
thereby stopping the movement of the traverse
arm [3.

The reciprocating movemsnt of the traverse
arm 13 is obtained by a lever £3 having & slob
45 therein and, as illustrated in Fig. 2, the lever
48 ig pivotally mounted on a pin %8 on the end
of & support Bf. The support 5! is mounted
in a slot 52 in a vertical channel shaped mem-
ber 53 of the frame with a bolt §4 whereby the
stroke is adjustable to correspond with the length
of a cone or tube being formed. The upper end
of the lever 48 is pivotally connected o the
bar {5 with a pin 55 and a ball 55 on the lower
end extends into a spiral groove 57 in the suriace
of a cylinder 58 and it will be noted that by
moving the supvort 8¢ vertically the length of
travel of the upper end of the lever £% is ad-
Jjusted.

‘The cylinder B8 is mounted on a shaft 59 and
the shaft is rotated by a helt or ¢hain 6§ which
is trained over pulleys 61 and 62. The pulley 6!
is mounted on the shaft {2 and a belt §2, which
is also trained over the pulley 6{ extends from
a motor pulley 64 on a shaft 85 of a motor §85.

A motor {18 drives a belt conveyor 67 with a
belt 68 and pulleys §2 and 19 and, as illustrated
in Fig. 2, the belt extends through a trough 74
whereby cones, fubes, cores, and other parts
may be conveyed o and from the machine.
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As illustrated in Figs. 5 and 6 the traverse
levers 18 are formed with extended ends 12 that
are positioned to be engaged by the yarn 23, as
shown in Fig. 1, and the opposite ends of the levers
are provided with offset sections 73 that engage
the pawls {7 which operate the ratchet 16. From

‘the offset sections 18 of the levers {8 the levers

are provided with sections 14 that extend from
bases 75 through which the levers are pivotally
mounted on a tranverse member 78 of the frame
of the machine by pins 711. The pins 17 are posi-
tioned in flat sections or bases 22 from which
the sections 75 extend. ‘

The ratchets 16 are mounted on a shaft 78
and the pawls {7 are mounted by eccentrics T8
on a shaft 88 which is journaled on transverse
members 81 of the frame by bearings 82.

The pawls {7 are resiliently held upwardly by
springs 83 and similar springs 84 urge the levers
i8 upwardly against the yarn.

The shaft 88 is also provided with g pulley
or sprocket 85 over which the chain or belt 83
is trained whereby the shaft 88 is rotated by the
motor 66.

The traverse or grooved cylinders { | are formed,
as illustrated in Fig. 4 with complementary sec-
tions and the sections are provided with hubs
8¢ on transversely disposed webs 87 and bolts 88
extend through the webs for securing the sections
together.: One of the hubs is provided with a
key 83 by which the cylinders are keyed to the
shaft 12.

Ag illustrated in Fig. 2 the cylinders are pro-
vided with pairs of grooves 27 and the greoves
are positioned to correspond with the cones or
tubes of different lengths, the pitch of the grooves
being such that a groove extended from a point
or vertex at the meeting point of sections of
the groove leads yarn into a groove extended
from a corresponding point at the opposite end
of the cylinder. ' By this means the yarn is then
fed continuously back and forth across a cone
or tube as may be desired.

The yokes {9 in which the tubes or cones are
held are provided with hubs 98 which are pro-
vided with radially disposed openings 91, as

‘shown in dotted lines in ¥Fig. 2, and the hubs are
-mounted on studs 92 which extend from plates

93 that are provided with registering openings

‘whereby the arms of the yoke may be set ab
_different angles to correspond with the angle

of a cone to be formed, 'The yokes are retained
in adjusted positions by pins 94 that extend
through the openings in the hubs and plates.
The plates 83 are provided with extended arms
85 between which the sprockets 32 are posi-
tioned and the arms are pivotally mounted on
a bar 96 of the frame by shafts 91 which are
journaled in bearings 98.

The extended ends of the arms 28 and 2 of
the yoke {8 are provided with cylindrical hubs
09 and. {00, respectively and, as illustrated in
Fig. 12, a frustro-conical shaped head {8 ex-
tended from the hub {60 may be manually with-
drawn by a disc 182 extended from the opposite
end of the hub when it is desired to remove and
replace a cone or tube.

A similar head 103 is journaled on the end of
the hub 99 with a ball bearing (04 that is mounted
in the head and positioned on s stud {05 ex-
tended from the end of the cylindrical hub. The
head {81 is also journaled on a shaft 106 through
a ball bearing 107 that is mounted on a stud
168 extended from the shaft. The opposite end
of the shaft is provided with a section {09 of re-
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duced diameter and the disec 102 is positioned on
the énd of the reduced section or stem {08. A
spring (10 is positioned around the shait and
with one-end of the spring seated against a sta-
tionary head {11 in the end of the hub and the
other against a pin {12 extended through the
shaft {08, the shaft is resiliently urged longi=
tudinally with the head {Bf extended into and
in frictional contact with a collar {i2¢ having &
set screw [i%e therein, in the large end of a
cone. By this means cores of tubes or cones are
removably mounted in the yoke {8 and cones
or tubes formed on the cores may be removed as
they are completed and replaced with conical or
frustro-conical shaped core members.

In the machine illustrated in Fig. 1, the parts
are assembled to provide a unit on each side of
the center and, as illusfrated in Fig. 2, a plu-

rality of units may be used on each side of the

center. With the parts duplicated the reference
nuinerals are applied to the unit on one side
of the center only and it will be appreciated that
the same reference numerals may be applied to
corresponding parts on the opposite side of the
center.

However, the belt or chain 83 exfended from
the motor to the cylinder carrying shaft {2 may
extend over the sprocket 85 on the shaft 83 or
the cylinder carrying shaft i1{2 on one side of
the machine may be driven by a chain or belt
{14 from a pulley or sprocket on a motor (6.

The reciprocating bar {5 extends continuously
through the unit of the machine and balls 48 of
the traverse arms are freely positioned in sockets,
similar to the sockets 41 in the bar. The bar may
be slidably mounted in bearings {{7 in the frame.

One of the shafts 12 is positioned on each
side of the machine and yokes, similar to the
yokes 19 are positioned upon the common cen-
trally positioned bar 28 whereby the yokes are
free to swing vertically.

The yarn guiding greoves, as illustrated in Fig.
10, are oppositely positioned gnd are in the form
of a V with the vertex or point of the V spaced
from the ends of the cylinder and with the arms
or sections at the sides positioned on equal angles

-from a plane extended through the longitudinal

axis of the eylinder. The arms or sections of
the grooves at the sides tapered out at points
positioned between the vertices and the termi-
nation of quadrants in which the sections of
the grooves are positioned.

As an illustration the grooves of g cylinder {§

inches in diameter taper out at points positioned

4 inches from the vertex and also, as an illus-
tration, the grooves are % of an inch wide hy
5 of an inch deep at the vertex.

Furthermore, with the ten inch cylinder, as
illustrated in the drawings, thirty-six inches of
varn is fed to the cone or tube with each revolu-

‘tion of the cylinder whereas in a conventional

driving cylinder of three or three and one-half
inches in diameter about ten inches of yarn is
fed to a cone or tube with each revglution, and
should machines of this type be speeded up to
wind thirty-six inches of yarn with the same
comparatively small feeding cylinders, the trav-~
erse or yarn guide would travel so fast that it
would be difficult to prevent breakage.

In using the large cylinder the amount of yara
supplied to the tubes and cones is inereased with-
out increasing the speed of the traverse or drive
roll of the machine,

It will be understood, however, that these di~
mensions are only for the purpose of illustration



2,664,249

and the grooves may be formed-of a -suifable
size in cross section and also of a suitable lensth.

‘In the design illustrated in Figs. 15 and 16 a
cylinder §29, similar to the cylinder {{ is mount-
ed on a shaft {24 that is journaled in bearings
122 and (28 in frame members {24 and {25, re-
spectively and, as shown in Fig. 15, the cylinder
£26 is provided with grooves {25 and {27 that
extend frcm points or vertexes {28 and 129, re-
spectively at the points where the grooves are
of greatest depth, to points 132 and 31, of the
groove {28, and 132 and {33 of the groove (27,
where the grooves taper out into the surface of
the cylinder.

The yarn, as indicaied by the numeral 134 is
fed to the groove and cylinder through an eye
i85 at the vertex of a triangle of a yarn guide
{236 having converging arms that extend from
a hub 137 which is slidably mounted on a bar
{38. The bar {22 is mounted in the frame mem-
bers 124 and {25 and this bar and also a bar {38
provide guiding means for retaining the yarn
guide 3§ in an upright position. The member
136 is provided with a clip (40 that extends
around the bar {88, and the hub 137 is provided
with a lug {4! in which a follower {42 is carried.
The follower {42 is provided with a boss 143 and
a stud {44 which extends from the boss is posi-
tioned in an opening in the lug {41, in which it
is held by a nut 1£5.

The follower {42 is positioned to travel in.a
traverse groove {48 of 2 cylinder 147 which is
mounted on a shaft 148, The shaft 148 is jour-
naled in the frame members 124 and {25 and
the shaft may be driven from the shaft 121 by
a belt {49 which is trained over pulleys 138 and
{54. The shaft {24 is driven by g belt 152 on a
pulley 133, similar to the belt §3 and pulley 61,
of the type illustrated in Fig. 2.

In the design as illustrated in Figs. 2 and 10
the pairs of grooves at the ends of the cylinder
are positioned for winding a 10 inch cone or
tube, the next pair of grooves for winding an
8 inch cone or tube, and the grooves at the cen-
ter for winding a 6 inch cone or tube, It will be
understood, therefore, that the grooves may be
posivioned at different distances on the cylin-
der whereby cones or tubes of different lengths
may be formed.

With the cylinder and traverse combination ;

as illustrated in Figs. 15 and 16 the cylinder is
provided with cne V-shaped groove at each end
and the grocves are oppositely positioned so that
the yarn is carried to the end of the cone or
tube and started back with the grooves.

It will also be noted that the grooves of the
traverse cylinder {47 are positioned to start the
yarn guide in the reverse direction with a com-
paratively easy movement, the meeting ends of
the grooves being nrovided with straight sections
184 and {58 and the cylinder being provided
with blocks 188 and {57 that are positioned to
be engaged by the follower.

‘With the grooves formed in this manner the
pitch of a groove at one end is such that in mak-
ing one revolution the groove leads into a cor-
responding groove at the opposite eénd of the
cylinder {{. - Furthermore, with the grooves
formed in this manner the grooves lead the yarn
to the end of the cone or tube and kring it back
thereby forming tapered ends and at the same
time, in holding the yarn in tension the ends of
cones or tubes formed on the machine are tight
or firm.

It will be understood that modifications may
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be made in the design and arrangement of the
parts without departing from the spirit of the
invention.

What isclaimed is:

1. A cone and tube winder, comprising a frame,
a, cylinder positioned in the frame, means jour-
naling the cylinder.in the frame, a core jour-
naled. above the cylinder, with the core surface
in frictional driving engagement with the sur-
face of the cylinder whereby the core is rotated
by the cylinder, any diameter of the core being
not more than one-third of the diameter of the
cylinder, spaced upper and lower parallel bars
mounted in said frame and spaced from the cyl-
inder, a yarn guide having an elongated hub
providing a base, said base being positioned to
to slide longitudinally on said lower parallel bar,
2 cylinder having & double groove providing a
level wind positioned below said lower parallel
kar, means journaling the level wind in the frame
with the axis thereof parallel to said lower par-
allel bar, a lug projecting from the hub of the
yarn guide and positioned with the end thereof
extended into the groove of the level wind, and
means for rotating said cylinder and level wind
for winding yarn on said core.

2. A cone and tube winder, compricing a frame,
a cylinder positioned in the frame, means jour-
naling the cylinder in the frame, a' core jour-
naled above the cylinder, with the core surface
in frictional driving engagement with the sur-
face of the cylinder whereby the core is rotated
by the cylinder, any diameter of the core beirg
not moere than one-third of the diameter of the
cylinder, spaced upper and lower parallel bars
mounted in said frame and spaced from the cyl-
inder, a yarn guide having an elongated hub pro-
viding ‘a base, said yarn guide having a yarn
feeding eye at the vertex of a triangle formed
by converging arms extended upwardly from the
ends of said hub, said base being positioned to
slide longitudinally on said lower parallel bar,
with the eye thereof positioned to slide along
said upper parallel bar, a cylinder having a dou-
ble groove providing a level wind positioned below
said lower parallel Bar, means journaling the
level wind in the frame with the axis thereof
parallel to said lower parallel bar, a projecting
lug on the hub of the yarn guide positioned with
the end thereof extended into the groove of
the level wind, and means for rotating said cyl-
inder and level wind for winding yarn on said
core.

3. A cone and tube winder, comprising a frame,
a cylinder journaled in the frame, a core, a yoke
bivotally mounted in said frame and positioned
to swing vertically therein, core gripping ele-
ments journaled in arms of said yoke for jour-
naling the core with the surface thereof in fric-
tional driving engagement with the surface of
the cylinder whereby upon rotation of the cyl-
inder the core is rotated, any diameter of said
core being less than one-third of the diameter
of the cylinder, spaced upper and lower parallel
bars mounted in said frame and spaced from the
cylinder, an elongated hub slidably mounted on
said lower bar, an A-frame having an eye in the
upper end carried by said hub providing a yarn
guide, a cylinder having double threads therein
providing a level wind journaled in said frame, a
projection extended from said yarn guide into
the threads of the level wind for reciprocating
said yarn guide, and means for rotating said level

‘wind and cylinder having the V-shaped grooves

therein. - - :
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4. In a cone and tube winder, the combination
which compnrises a frame, a yarn feeding cyl-
inder journaled in the frame, a core, means for
journaling the core in the frame, said core jour-
naling means positioned whereby the surface of
the core is in frictional driving engagement with
the surface of the yarn feeding cylinder, the ratio
of the diameter of the yarn feeding cylinder to
the core being at least five to ons, a traverse cyl-
inder having a reversely threaded screw cam
slot in the surface thereof positioned in a plane
below the yarn feeding cylinder for feeding yarn
over the cylinder to the core, said traverse cyi-
inder being mounted with the axis thereof par-
allel to the axis of the yarn feeding cylinder, and
a yarn guide actuated by said traverse cylinder
to travel with a reciprocating action longitu-

inally of said yarn feeding cylinder.

5. In a cone and tube winder, the combina-
tion which comprises a frame, a yarn feeding
eylinder journaled in the frame, a core, means
for journaling the core in the frame, said core
journaling means positioned whereby the surface
of the core is in frictional driving engagement
with the surface of the yarn feeding cylinder, the
ratio of the diameter of the yarn feeding cylinder
to the core being at least five to one, a traverse
cylinder having a reversely threaded screw cam
slot in the surface also journaled in the frame
and positioned with the axis thereof parallel to
the axis of the yarn feeding cylinder and also in
a plane below that of the yarn feeding cylinder,
2 rod mounted in the fraine parallel to the tra-
verse cylinder and positioned in a plane above
said traverse cylinder, and a V-shaped yarn guide
with an elongated hub slidably mounted on said
rod, actuated by said traverse cylinder, and po-
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sitioned to feed yarn to said yarn feeding cyl-
inder.

6. In a winder, the combination which com-
prises a frame, a yarn feeding cylinder having
yarn engaging means spaced from the ends
thereof journaled in the frame, a core, the ratio
of the diameter of the yarn feeding cylinder to
the core being at least five to one, means for
journaling the core in the frame, said core
journaling means positioning the core whereby
the surface thereof is in frictional driving en-
gagement with the surface of the yarn feeding
cylinder, a yarn guide mounted to travel longitu-
dinally of the cylinder for feeding yarn over the
cylinder to the core, a traverse cylinder having a
reversely threaded screw cam slot therein posi-
tioned in a plane below that of the yarn feeding
cylinder and mounted with the axis thereof
parallel to said yarn feeding cylinder, and means
operatively connecting said traverse cylinder to
said yarn guide.

THOMAS LEE WRIGHT.
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