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OSCAR S. FTOSTER, OF UTICA, NEW YORK.

MACHINE FOR MAKING WIRE SPRINGS.

SPECIFICATION forming part of Lietters Patent No. 388,658, dated August 28, 1888,

Application filed March 31, 1888, Serial No. 269,044,

(No model.)

To all whomv it may concern:

Be it known that I, OSCAR S. FOSTER, of
Utica, 1n the county of Oneida and State of
New York, have invented certain new and use-
ful Improvements in Machines for Making
Wire Springs; and I do hereby declare the
following to be a full, clear, and exact descrip-
tion of the invention,such as will enable others
skilled in the art to which it appertains to
make and use the sane.

My 1nvention relates to an improvement in
machines for coiling wire, and more particu-
larly to such as are employed in the manufac-
ture of cone or double-cone wire springs used
in the counstruction of bed-bottoms or for up-
holstering purposes.

One object of this invention is to improve
the construction of the type of machines that
have conical formers on which to wind spring-
wire to produce cone or double-cone sSprings,
so that the rotative motion of such a former
will be automatically arrested at a predeter-
mined point in the length of the coil, and
thus with accuracy determine the length of
all springs wound on the machine.

A further objelt is to furnish an adjustable
means for locking the end of the wire at the
outer end of a double-cone-spring former, or
where the winding operation is begun, so as
to permit the length of the coil to be changed
on the same former to render a spring end
longer or shorter, as may be desired.

A further objeet is to provide an improved
wire cutting and bending implement that is
so located with regard to onesection of a sep-
arable double-cone-spring former that when a
spring 18 wound complete and is to be released
from the main coil or bundle of wire the pre-

liminary operation of an arrest of motion of |

tae two cone-sections of the former will
throw the wire up into the throat of the cut-

ting-jaws to perinit the wire to be severed by |

a depression of the eatting-jaw.
A further objeet 18 to so construct the jaws

and cutters of a wire-cutting device used in |
| S. Foster and W. S, IFoster August 19, 1884,

connection with aspring-winding machine that
these parts will be adapted to simultaneously
sever the wound spring and bend the cat end
of this spring at an angle to the top coil of said
spring.

A further object is to provide a clutching
device whereby a driving-pulley which 1s

| mounted upon the spindle that supports and

drives the cone-wire-spring formers may be
thrown into or out of operative connection
with this spindle, and thus afford means for
the employment, under proper control, of ade-
quate power transmitted through the driving-
pulley.

With these several objects in view my 1n-
vention consists in the construction of parts
and their combinations, as will be hercinafter
specifically described, and pointed out in tho
claims.

In the annexed drawings, Figure 11is a rear
side elevation of the complete spring-winding
machine. Fig. 2 1s a front elevation of the
head-frame, wire-cutter, and clutch mechan-
ism, a portion of the latter being broken away
to expose parts of the latching deviee em-
ployed to hold the clatch-heads in ** locked ’’
adjustment. Fig., 3 is a plan view, in hori-

| zontal section, of the cutter-jaws of the wire-

i
cutter.
| of one cone-seetion of the wire-spring former.

Fig 4 is an enlarged view of the end

Fig. 5 is an enlarged detached section of the
upper end of the truck, the stud mounted
thereon, and the bent locking-finger, the lat-
ter being in side elevation. Fig. 6 18 an en-
larged view of the adjustable locking-dog
used to clamp the starting end of the spring
previous to coiling the same. Fig. 7 1s an
enlarged sectional view of the onc end of a
cone-section, taken on a line through the
tripping-dog, which by its action arrests the
motion of the cone-section, showing the trip-
ping-dog projected to cifect such a stoppage.
Fig. 8 is an enlarged sectional view of the
cone-section shown in Fig. 7, with the trip-
ping-dog in retracted position. Iig. 9 13 «
view in section on the line » 7 of IFig. 2, and
Fig, 10 is a plan view of the lever 5 and 1its
connections.

It shouid be premised that certain features
of the wire-spring-winding machine herein
illustrated have been shown, described, and
claimed in Patent No. 303,717, granted to O.

Lty

consisting of a mechanism for the separation of
one half of the double-cone wire-spring former
from the other half of the same, and 1ts re-
traction a proper distance therefrom to re-
lease a wound double-cone wire spring. This
device 1s utilized in my present spring-wind-
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ing device with other features which are novel.
I do not therefore introduce it as a leading
feature or a new element, but as a convenient
adjunctive appliance to render the spring-
winding machine as an entirety more com-
plete, and afford means for its rapid manipu-
lation in the manufacture of double - cone
sSprings.

Referring to the drawings specifically, A,
Fig. 1, represents a bench or stable frame sufli-
ciently elevated to afford a proper support
for the mechanism and permit certain parts to
be moved by treadles.

Upon the upper surface of the beneh A the
housing-frame B is placed. This cousists of a
base-plate on which are erected two parallel
vertical standards, B’ 3%, which are counected
Integrally by the cross-piece B®. An arm, B,
18 rearwardly extended from the standard B,
sald arm being upwardly curved to cause the
axial center of a capped box, T, which is
formed on the upper or free end of this arm,to
Iie in the same plane with hub-boxes G
on the vertical standards B’ B?, respectively.
The boxes 1" G G* just mentioned afford revo-
luble support to the spindle I, which is
thus horizontally located to properly support
the two cone-sections It K/, which are con-
nected by a square socket and tenon of similar
form, (shownat 12 in Fig. 1.) TUpon the por-
tion of the spindle I which extends beyond
the box G a hand-wheel, G, is securely fixed,
and adjacent to it the driving-pulley H is also
placed and secured loosely. The rear edge of
the pulley H 1s cut with ratchet-teeth HZ
which are designed to interlock with similar
tecth formed on a cluteh-hub, H’, that is
mounted so as-to slide on the shaft I7.

On thecluteh-hub barrel H? aloose sectional
ring or yoke, I, is loosely mounted. This is
pivoted by its car I* that projects from one
side to the flange 1° of the box I, and is held
engaged to the hub-barrel by the pins ¢ ¢, (see
¥ig. 2,) which penetrate through the body of
the ring and enter an annular groove cut in
the hub-barrel H? so as to allow this barrel to
rotate and aftord a means for moving it longi-
tudinally. |

A spiral spring, J’, is attached by one end
to the projecting end J° of the frame-piece 137,

and the opposite end of this spring is hooked

fast to the handle I°, which projeets horizon-
vaily from the yoke I, thus adapting thespring
J’ by its retractile force to hold the teeth of
the clutch-hub H' out of engagement with the
mating teeth on the pulley H.

Upon the bench A, a proper distance from
the housing-frame B, an inclined plane, N, is
formed, which 18 furnished with tracks 5 for
the accommodation of the flanged wheels a of
the truck I, which is intended to move on this
incline. 1t will be seen that the piteh of the
1nelined orsloping track 5 is from a level por-
tion, 15, upwardly to the outer end, 20, as
shown in Fig. 1, this piteh being sufficient to
ald the movement of the car L by gravity to-

ward the level part 15 of the track when it is i

!
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free to do so. There is a vertical bracket-
stand, N’, placed on the outer end, 20, of the
inclined plane N, which stand sustains a
grooved pulley,d’,that is loosely mounted with
its pintle d* in the perforated bosses of the
bracket-stand.

The upright standard I/ of the truck I, is
provided with a bearing, I’ which has its
longitudinal axis in the same horizontal plane
with that of the spindle F, so that the double-
cone Spring-wire former 13 1Y may be rotatively
supported at its outer end by a deviee which
will be further deseribed.

At ba wire cord, d, or other flexible strand
1s attached to the upright standard L/ of the
truck I, which cordis placed over the grooved
pulley d’, thence carried down to engage the
bracket-supported groove-pulley ¢/, and thenee
toward the upper end, s, of the bell-crank P, to
which this cord isattached. This eonnection
of parts is shown in dotted line in Fig. 1. The
short horizontal arm p of the bell-crank I has
its onter end loosely engaged by a connecting-
rod, »% the lower end of this vertical rod hook-
ing into an eye on the treadle 6, which is piv-
oted to vibrate vertically, and this, when de-
pressed, causes the truek L to move up the in-
clined plane N.

On the end of the truek I nearest the hous-
ing-frame BB a cord, O, is attached, which is
conducted over the grooved palley # and ver-
tically downward, a weight, o, being affixed to
the lower end of said eord, which is of sufficient
welghttoassurethe returnof thetruek Lito the
level plane 15 when the pressure of the oper-
ator’s foot is removed from the treadle 6.

T'o afford a revoluble support to the end E?
of the joined cone-scetion I K, a stud, K3, is
mserted in the end I of cone-seetion 19, the
body of thestud which enters the cone-section
being threaded, and the axial perforation pro-
vided for 1ts reception being tapped to suit it.
‘I'he body of the stud I’ is cut to a shoulder,
kY (see I'ig. 5,) which abuts acainst the end of
the cone-section or against a washer when the
stud 18 fully inscrted, and upon the stud a col-
lar, K, 1s mounted, which latter is furnished
with a set-serew, KXY, for locking it in position
on the stud K°.

A locking-finger, X/, is provided, which is
L.-shaped, and is serew-threaded on one limb
to engage a tapped hole 1n the eylindrical col-
lar K, said finger KX’ being bent to extend
above the peripheral surface of the end E?of
the cone-section K and such a proper distance
removed therefrom that a free end of the
spring-wire which is tobewound into a spring
may be inserted between 1t and the bottorm of
the semicircular groove », which is cut or
otherwise produced in this end of the cone-
section of the wire-former, the threaded por-
tion of the finger K’ permitting a proper ad-

justment to suit different gages of wire.

The outer end of the stud I° is provided
with a threaded end, ¢, which projects outside
of the hub K? a round washer and nut, ¢/, be-
ing placed on this threaded end of the stud to
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hold it so as to permit a rotary movement, |

withoutend play of the stud in the hub-box K%
The collar IX is mounted on the stud K and
1s held in position against the adjacent section
of the former or against the washer &, as
shown, by the nut £° and set-screw X',

The 1nner or larger end of the cone-sccetion
IZ, which is nearest the standard 1I3* of frame I,

1s secured by any proper means to the end of

the spindle F',preferably threaded and serewed
to a shoulder, so that they are axially coinei-
dent, and this spindle 1s adapted to rotate both
secetions K K together when it is revolved by
power applied to the pulley 11

It 1s important in the manunfacture of coiled-
wire springs 1n quantity for spring-beds or
similar uses, where they are all to be of one
height, that an accurate means be provided to
antomatieally arrest the winding of the spring
at a proper predetermined point. To effect
this 1 have provided a very simple and effi-

~cient device, which I will now deseribe.

The large end of the cone-scetion 14, which
is attached to the spindle If, 1s excavated to
receive a {lat spring, 12, that 1s embedded in
this recess. Said spring is furmished with a
laterally-projecting lug, 9, the outer edge of
which corresponds with the periphery of the
cone-section I&.  The lower end of the plate-
spring 12 1s fastened at 13 to the body of the
cone-section on which 1t 18 seated, and the
spring is thusadapted to have 1ts lug or ear 9
forced outwardiy when this loug 1s pushed
against on its inner end.

At wa lateh, 10, 18 pivoted 1n an open slot
made in the body of the cone-section K. (Sce
Figs, 7 and 8.) This lateh has a projecting
onard-toe, «’°, formed on 1ts opposite or free
end. ‘The carved lower edge, ', of the latch
10 1s made to hghtly bear upon the rear end
of the lug 9, formed on the spring 12, and this

spring, wheninits normal position, isasshown

3

in Fig. 8. The lateh, when thus retracted by
spring 12, is held from too great a movement
by the stop-pin 11, which 18 1nserted above
the edge of the latch, as shown 1n Fig. 8.

Near the projecting guard-toe w’, formed on
the lateh 10, a earved depression, @', is made
in the top edge of the lateh to receive the wire
strand w° of & spring which has been com-
pletely wound, this groove or depression w0
being located sothat1bwill line with the guide-
oroove 1n the cone section, and thus be in po-
sitton to receive the forcible pressure of the
wire strand «* when a spring is coiled.

It is evident that when the wire spring has
becen coiied or wound on the cone-sections 14
K and the same is completed the latch 10 by
its depression will projeet the lug 9 outwardly
beyond the end of the cone-section L, so as to
engage the lever €. The lever O 1s mounted
on the shaft O, that 1s supported 1n a box, ¢,
formed on the standard B near one of 1ts ends,
and at the other end 1n the box 4, which is af-
fixed to the horizontal portion of the arm B’ of
the frame B.  (See FFig. 1.)

its perforated hub being mounted on the end
of said shaft, so as to have a limited rocking
movement when this shaft is rocked in 1ts sup-
porting-bexes ¢ ¢ by the engagement of the lug
9 with the vertical lever (¥, as will be more
fully explained in deseribing the operation of
the machine. 'The toe of the cam /o 1s inwardly
projected, so as to lie under an overhanging
jaw, S, which latter is formed on the hub S,
that is integral with an arm or lever, 5, which
projects outwardly from theside of the frame-
piece B to be convenient for the use of an op-
crator, a handle, 8", being forined on its free
outer end to facilitate its vertical depression
manually when oceasion requires.

It will be noticed in Fig. 9 that the lever S
just mentioned is supported by the engage-
ment of its short journal 8° with the perforated
upwardly-projecting ear s’ of the bracket-plate
5%, that is seated upon and bolted to the hori-
zontal portion of the frame picee or arm B
An adjusting-scerew, 3 1sinserted downwardly
through a threaded hole made for its recep-
tion in the smaller arm, S, of the lever S,
which screw 1s intended to have forcible con-
tact with the adjacent surface of the cam-toe
I, and thus permit an adjustment vertically of
the arm 8.

In Fig. 2 a bent lever, J% 1s shown that has
its one end, 7, secured rigidly to the edge of
the flange on box 1. The body of this lever,
or portion of it that 1s near to this secured end,
1s flattened at J to afford a spring action and
permit said lever to be vibrated by reason of
its elasticity, the direction of its vibration be-
ing vertical deviations from a horizontal plane.

At a proper point close to the side of the
handle I’, that projeets from the yoke 1 upon
this side of the coitling-machine, an offset or
shoulder i1s formed by the thickening up of
the material and slopinge of the thickened por-
tion, so as to produce aspring-lateh, J*, on the
lever.J. 'T'he body of the handle-bar or actu-
ating-lever 17 15 cut away, so as to produce a
latching-cdge, 1, on this lever to allow 1t to
readily hook onto the spring-lateh J*%, when 1t
and the clateh - hub Y are simultaneously
moved toward the pualley Hoa safficient dis-
tanee to causce the teeth 11 of the cluteh-hub
to engage corresponding teeth on the pulley-
edge. IFrom a point, I°, the lever J7 is bent
at a right angle to produee a depending limb,
which 1s azain bent to project horizontally and
cnber a slot 1n the adjacent body of the lever

i or handle bar 3, through whieh 1t extends and

1s pinned flast, as shown 1n If1g. 2,

On the upper portion ol the housing-frame
3 a pair of shear-jaws, D 1Y, is supported.
The jaw 1Y is secured to the cross-picce B?
of the frame I, and 1s rendered capable of
vertical adjustment by means of the elon-
gated slots /7, made through the picee B,
for the reception of an adjusting bolt and
nut, /-, The otherjaw, D, s pivoted at I? to
the jaw DY and its Timb D? extends bevond
the rear edge of the frame-piece 13, so as to

Upon the shaft C the cam-toe 2 1s seeared, | permit the depending treadle-bar /7 to be
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hooked onto it at f', and extend down to have |
1ts lower end loosely engage the free end ol

the treadle g, which 1s hinged to proper ears,
being secured to the floor of the room in which
the machine1s placed. The treadle g is pressed
npwardly by aspring, ¢, and through the con-
necting-bar fthe vibrating jaw I of the shears
1S held away from the cutting noteh 4, made in
the lower edge of the fixed jaw D', so that a
strand of wire may be inserted readily into
this notch., Thenthedepressionof the limb )
of the jaw D, by a foot-pressure onthe treadle
g, will sever the wire instantly.

In Iig. 3 1s shown the form of the jaw D 1),
and 1t will be seen from inspection of this fic-
ure that the jaw D' is really composed of two
parts, D’ ), which are bolted together by the
bolts 8. The supplementary piece D' has 1ts
end « beveled to produce a cutting-edge, the
sloping side beiug toward the outer surface of
this plate. The other or main portion of the
jaw D" has its end « located slightly to the
rear of the cutting-edge of the plate I1)°, and

the end »" 18 beveled to produce a V form,

as shown in Iig. 3. The adjacent end of the
jaw D 1s ‘cut away to exactly conform to the
V shape of the other piece, D', and by sucha
form it is adapted to have its cdge #* glide
closely against the cutting-edee w of the
plate D>,

I[n operation the compound shears just de-
scribed will engage with the edges v v’ a
strand of wire placed in the noteh 4 and held
at right angles to the jaws., The downward
movement of the limb D? will throw these
edges together, cutting the wire and causing
the edge v’ to slide past edge w«, so as to bend
the severed end of a ptece of spring-wire into
a V form, or necarly in the shape of the female
die w', that 1s formed on the end of the jaw D.

The general operation of the machine may
be stated to be substantially as follows: A
bundle or coil of spring-wire 1s located con-
venlently and 1n position to pay out withont
betng tangled. The free end of the spring-
wire 18 introduced below the locking-dog K’
(see I'ig. 1) and embedded in the terminal
oroove K’ which is cut spirally throughout
the Iength of the two joined cone-seetions K
E, the position of this locking-dog having
becen previously arranged to determine the
length of coil end. Motion 1s now commu-
nicated to the cone-sections, which are made
to revolve 1 a direction away {rom the op-
erator, who is stationed on the side of the ma-
chine. (Shown in Fig. 2.) The wire 1s held
in the hands of the workman, who grasps 16
tightly and holds 1t with sufficient forece to
cause the wire to be cembedded in the bot-
tom of the groove I&* throughout the length
of the cone-sceections. When a spring has
been completed as to its winding, the wire
will enter the curved noteh w', that is formed
on the latch 10, and by 1ts pressure thereon
depresses the lateh, which will project the
lug 9, so that 1t will engage the vertical lever
C’, which will be pushed toward the rear

388,658

side of the machine by the rotative move-
ment of this lug. 'T'he lever ¢ will by its mo-
tion rock the shaft C, on the end of which it
1s fastened, and this rocking motion will be
transmitted by the cam-toc on hub 4 to the
handle-bar S, depressing the handle S of this
bar. Thedownward movement of the handle-
bar S will draw down the bent lever J* and
rcelease the spring lateh-hook J* from the yoke-
lever I’, so that the latter, with its attached
yoke 1, will be moved toward the box I’ by
the retractiie forec of the spiral spring J', thus

. releasing the teeth of the cluteh-hub H' from

the pulley I, that the latter may run free, it
being nnderstood that the pulley 1L runsloosely
on the shalt I¥, and 18 held from endwise dis-
placement by collars or other well-known ap-
pliances, while the c¢luteh-hub H' 1s adapted
to slide longitudinally on a spline 1n the well-
known manner for constructing such devices.

If the parts of the deviee are properly con-
structed so as to avold lost motion in their
several connections, the arrest of the winding
movement of the cone-sections E E will be
immediate and always at the same point.

1t 1s apparent that from the construction of
the machine any length of cone-sections may
be employed without change being necessary
to adapt them to operate i conjunction with
the antomatie cluteh shipping deviece, which
will arrest their rotative motion by a depres-
sion of their latches 10 from contact with the
coll of a single-cone or double-cone spring, as
the tripping mechanism is adapted to limit the
length of a single-cone spring as well as the
kind previously mentioned.  When a spring
has been wound and winding motion stopped,
as has been explained, the tension of the
wound spring will reverse the movement of
the spindle F, and in conscequence the spring
will be loosened from the cone-sections, in-
creasing the diameter of its spiral coils.  This
will carry the attached wire of the main bun-
dle up into the noteh 4 in the shear-jaw D,
that is located immediately above the noteh
w" in the latch 10 on the cone section K, as
shown 1n Fig. 1. A depression of the limb
D of the jaw 1) by the foot of the operator
applied to the treadle g will sever the spring-
wire and bend the free end of the cone-spring,
which bend is a preparatory operation to
forming an cye on this end of the spring.
When a spring 1s cut off {from the main wire
coil,1t may be quickly removed from the cone-
sections by a depression of the treadle 6, which
will move the truck I, with its attached cone-
section 14, away from the other cone-section,
E, and thus free the spring in an obvious
manner. The automatie return of the cone-
section K to its engagement with the other sec-
tion, K, will be accomplished by relaxing the
pressure that has been applied to the treadle
6, when the operation of winding another
spring may be eftfected by a repetition of the
manipulation which has been given in detail.

‘The hand-wheel (¢ 1s utilized to check the
reverse movement caused by the tension of the
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wound spring and to move the spindle F, and |
by such a manual movement to place the lock-
ing-dog K’ in convenient position, preferably
on the top side of the cone-section, so that the |
end of the spring-wire may be readily inserted
1nto place under its finger when the operation
of winding a spring is to be commenced.

It should also be stated that the handle &
on the outer end of the handle-bar S is pro-
vided to afford a means of arresting motion of

the winding operation by hand if at any time |
16 should be necessary, a depression of this |

handle 1nstantly effecting a disconnection of
the clutch-teeth and stopping the machine at
once.

Having fully deseribed my invention, what 1
claim as new, and desire to secure by Letters
Patent, 18—

1. In aspring-winding machine, the combi-
nation, with a shaft and a former secured
thereto, of a movable lug mounted on the
former, a latch arranged on the former in the
path of the wirc and caused by the wire to

torce the lug outward, and a tripping mech- |

anism actuated by said lug for arresting the
motion of the shaft, substantially as set forth.

2. Inaspring-winding machine, the combi-
nation, with a shaft and a former secured
thereto and provided with a device arranged
to be actunated by the pressure of the spring-
wire to be wound on the former, of a clutch
on theshaft and intermediate mechanism actu-
ated by the device on the former for operating
the clutch, substantially as set forth.

3. In aspring-winding machine, the combi-
nation, with a former mounted on a shaft and
carrying a spring-actuated lug, of a latch ar-
ranged on the former in the path of the wire
to be wound and caused by the wire to force
the lug outward, and a clutch on the shaft and
Intermediate mechanism actuated by the lug
for moving the clutch, substantially as set
forth.

4. Ina double-cone-spring-winding machine,
the combination, with a shaft, a truck, and a
sectional former,onescetion of which issecured
to the shaft and the other section mounted on
the truck, of a loose pulley mounted on the
shaft, a clutching deviee arranged to interlock
with the pulley, a clutch-operating device, and
a lug and a lateh arranged on one section of
the former, the lateh being in the path of the
wire to be wound and caused by the wire to
force the lug outward to engage the eluteh-op-
erating device, substantially as set forth.

5. In a wire-spring-winding machine, the |

T

combination, with a housing-frame, a shaft
carrying a section of the spring-former, and a
movable truck carrying another section of the
former, of mechanism for rotating the former,
and tripping devices actuated by contact with
a projection carried by the former for arrest-
ing the motion of the shaft, substantially as
set forth.

6. In a cone-spring-winding machine, the
combination, with ashaft carrying one section
of a spring-former, of a truck, a stud journaled
in a bearing on said truck, a section of the
spring former secured to said stud, a collar
secured on the stud, and a locking-finger se-
cured to the collar and overhanging the end
of the adjacent spring-former scetion, substan-
tially as sct forth.

7. In a cone spring-winding machine, the

6O
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combination, with a former composed ot two 75

separable sections, a shaft to which one of said
sections is attached, a stud to which the other
section is attached, and a truck having a bear-
ing in which said stud 1s journaled, of a bent
locking-finger attached to the stud and over-
lapping the end of the adjacent former-section.

8. The combination, with a frame, a sbaft
journaled therein, a former-section secured to
one end of said shalt, a loose pulley monnted
on the shaft, a cluteh arranged to engage the
pulley, a truck having a bearing, a stud jour-
naled in said bearing, and a former-section se-
cured to the stud, of a lug and a lateh arranged
on one section of the former, the latch being
in the path of the wire to be wound and caused
by the wire to force the lug outward, and
cluteh-operating devices actuated by the Ing,
substantially as sct forth.

9. The combination, with the shaft mounted
in a stationary frame, a stud journaled in a
movable sapport, and former-sections sccured
to said shaft and stud, of a pulley loosely
mounted on the shaft, asliding elutch secured
on said shaft, a lug and a latch arranged on
the former-section securcd to the shaft, the
latch being in the path of the wire and caused
by the wire to force the lug outward, and
cluteh-operating devieces moved by the lug for
operating the cluteh, substantially as set forth.

In testimony whereof I have signed this
specification in the presence of two subscrib-
1N WIENEeSSCes.

OSCAR 5. FOSTICR.

Witnesses:
Ciras. W. FFRANK,
N. . FosSTIR.
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