-1-

pr-esent invention relates to a vibration danpi ng systemand to a

.servowiter.
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apparatus from a substrate such as a stand, shelf or other
fixture on which the apparatus is mounted.

In particular, information for systems such as data
processing systems is typically stored on storage media.
Particular use is made of storage disks such as magnetic
disks, opto-magnetic disks, and the like. In manufacturing
storage media such as hard disk drives, a head disk
assembly consisting of the disk or disks, the read/write
head(s), the motor and arm electronics, is mounted in a
mastering station known as a servowriter. The servowriter
writes a pattern of magnetic information (the “ servo track
pattern” ) onto the disk. The servo track pattern becomes
the master reference which is used by the disk drive during
normal operation in order to locate the tracks and sectors
on the disk for data storage and retrieval.

The time taken to write the servo tracks is increasing
each,year, for several reasons. In particular, the number
of tracks per inch on the disk is increasing annually,
owing to improved manufacturing techniques and improved
control of the read/write head or heads. Furthermore, head
disk assemblies are being manufactured and assembled more
quickly each year so that the rate at which the assembled
head disk assemblies come off the production line ready for
servo track writing is increasing each year. Because the
servowriting process is normally carried out in a clean
room, and clean room space is expensive, there is generally
a desire to reduce the gize of the servowriters so that
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a large stable base was required to support the
servowriter. The servowriter base in such cases was
typically granite. However, it was still necessary to
isolate the servowriter from external vibrations. Thus, a
low frequency active damping system was applied to the
base, which was inevitably expensive. Preferably,

therefore, a low cost passive damping system should be
used.

Modern servowriters use rotary positioning systems to
position the product arm, the rotary positioning system
typically being mounted within the footprint of the head
disk assembly when mounted on the servowriter. Because a
rotary positioning system is used to position the product
arm, and a balanced product head arm is used, the
sensitivity of the servowriter to translational movement
such as base distortion and creep is much reduced compared
to a linear positioning system. However, because of the
increase in the track density, the need for good isoclation
against vibration is even greater than previously. It
would be possible to provide an active vibration damping
system, but the cost of an active system is significant.
Accordingly, it is desirable to provide a low cost passive
vibration damping system which can provide damping of
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vibrations in a rotary direction generally or substantially

in the plane of the servowriter.

According to a first aspect of the present invention,
there is provided a vibration damping system for damping
vibrations in an apparatus, the damping system comprising:



servowiter. The servowiter base in such cases was 10 typically granite.
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mounts) to be used to damp vibrations arising in the
apparatus as the damping means is not subjected to any
15 substantial load. The use of resilient means having a
relatively low spring rate compared to the effective spring
rate of the damping means ensures that the damping effect
of the damping means is not diluted by the resilient means,
the resilient means therefore contributing relatively
20 1little to the overall damping effect provided by the
damping system as a whole.

The damping means is preferably arranged to passively
damp rotary vibrations of the apparatus.
25
- The resilient means is preferably mounted to support
the apparatus at the centre of mass of the apparatus.

The damping means is preferably mounted to be radially
30 outwards of the centre of mass of the apparatus. In other
words, the damping means is preferably mounted so as not to

be at the centre of mass of the apparatus.

It is most preferred that the damping means be mounted
35 at or towards the periphery of the apparatus.

Preferably, r is in the range 0.5 to 0.1.
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wei ght of the apparatus, the resilient neans having a first spring rate;
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‘Wth the resilient nmeans; the ratio of the first spring rate to the
effective second spring rate being r:1 where r<1. 10 The resilient
nmeans carries at |least the mpgjority, and preferably substantially the
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In one specific application of the system, the
apparatus is a servowriter base.

The servowriter base may be integral with a
15 servowriter.

Alternatively, a servowriter may be mounted on the
base.

20 The servowriter may have a rotary positioning system
for rotary positioning of a product arm of a head disk
assembly mounted on the servowriter.

According to a second aspect of the present invention,

25 there is provided a servowriter, the servowriter
comprising: a rotary positioning system for rotary
positioning of a product arm of a head disk assembly
mounted on the servowriter; a compression spring mounted at
or substantially at the centre of mass of the servowriter

30 for supporting at least the majority of the weight of the
servowriter base, the compression spring having a first
spring rate; and, plural vibration damping mounts at or
towards the periphery of the servowriter for passively
damping rotary vibrations of the servowriter, the vibration

35 damping mounts having an effective second spring rate; the
ratio of the first spring rate to the effective second
spring rate being in the range r:1 where r<1.



25 The danping neans is preferably arranged to passively danp

rotary vibrations of the apparatus. The resilient neans is
- preferably nounted to support the apparatus at the centre of mass of
t he apparatus. 30 The danping neans is preferably nounted to be
radially outwards of the centre of mas§-of the apparatus. In other
“words, the danping neans is preferably nounted so as not to be at the
centre of nmass of the apparatus. 35 It is nost preferred that the
danpi ng neans be nount ed at or towards the periphery of the apparatus.
Preferably, r is inahhembadigeerdt Dft @h€. present invention will now be
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' accompanying drawings, in which:
S
Fig. 1 is a plan view from above of an example of a
servowriter having a damping system according to the
present invention;
10 Fig. 2 is a side elevation of the servowriter of
Figure 1;
Fig. 3 is an end elevation of the servowriter of
Figure 1; and,
15

Fig. 4 is a plan view from below of the servowriter of
Figure 1.

Referring to the drawings, a servowriter 1 has a steel
20 Dbase 2 which, because of its relatively high density,
provides a degree of stability and vibration damping for
the servowriter 1. '

The servowriter 1 has a rotary positioning system 3

25 which is known in itself and which will not be described in
detail herein. The rotary positioning system is shown in
dashed lines in Figure 2. The servowriter 1 also has a
clock head load mechanism 4 which controls movement of a
clock head 5 which is carried on a clock head arm 6.

30 Again, the clock head locad mechanism 4 and clock head 5 are
known in themselves and will not be described in detail
herein.

Use of the servowriter 1 in itself is well known and
35 will only be briefly described. A head disk assembly 10
(shown in dashed lines in the drawings) is clamped to the
servowriter 1 with a clamping force F. The clock head load
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Because the read/write head of the head disk assembly
10 is balanced and, furthermore, because a rotary
positioning system 3 is used to move the read/write head of
the head disk assembly 10, the sensitivity of the
servowriter 1 as a whole to translational or Cartesian
movement (i.e. horizontal X-Y movement in or parallel to
the plane of the servowriter base 2 and Z movement
vertically up and down) is relatively small. However,
because a rotary positioning system 3 is used, wvibration in
a rotary direction in or parallel to the plane of the
servowriter base 2 is more of a problem and must be
controlled.

Active damping systems could be used, but these are
relatively expensive. Accordingly, the present invention
makes use of a passive damping material. Many damping
materials, such as rubber, have a modulus of elasticity
which increases under compressive loading of the material.
The effective damping capability of the material thus
reduces under load and the resonant frequency of a
servowriter mount using only rubber would rise undesirably
(see further below). A large amount of the damping
material such as rubber could be used in order to lower the
mount resonant frequency, but the material used would be
bulky and expensive. The present invention therefore makes
use of means for supporting at least the majority of the
weight of the servowriter 1 and separate damping means for
damping vibrations of the base.



towards the periphery of the servowiter for passively danping rotary
vi brations of the servowiter, the vibration 35 danpi ng nounts having an

- effective second spring rate; the ratio of the first spring rate to the
effective second spring rate being in the range r:1 where r<l|.
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contacts the substrate (not shown) on which the servowriter
1 is mounted. The coil compression spring 7 supports at
least the majority of the weight of the servowriter 1 and
preferably supports substantially the whole of the weight
of the servowriter 1. This effectively allows the
servowriter 1 to ™ float” on the compression spring 7.

Four rubber vibration damping mounts 8 are fixed to
the underside of the servowriter base 2. In the preferred
embodiment, the rubber vibration damping mounts 8 are
mounted at the corners of the servowriter base 2. The
height h of the damping mounts 8 is such that the damping
mounts 8 contact the substrate on which the gervowriter 1
is mounted but without any significant proportion of the
weight of the servowriter 1 being carried by the damping
mounts 8. This means that the damping mounts 8 do not
carry any significant load and are therefore not compressed
to any significant degree and, accordingly, can provide
excellent and predictable vibration damping without that
damping effect being diluted (at least to any significant
degree) by any vibration damping provided by the spring 7.
In a particular example, the ratio of the weight carried by
the compression spring 7 to the total weight carried by the
four damping mounts 8 is approximately 8:1.

Because the damping mounts 8 are mounted radially away
from the centre of mass of the servowriter 1, the damping
of rotary vibrations is dominated by the effect of the
damping mounts 8, especially where the damping mounts 8 are
mounted as close to the periphery of the servowriter 1 as
possible as in the specific example shown in the drawings.

Rubber, whether natural or synthetic or a blend of
natural and synthetic rubbers, is a good material for the



Fig. 4 is a plan view from bel ow of the servowiter of Figure 1
Referring to the draw ngs, a servowiter 1 has a steel 20 base 2 which

- because of its relatively high density, provi des a degree of stability
and vi bration danping for the servowiter 1. The servowiter
1 has a rotary positioning system3 25 which is known in itself and which
“wll not be described in detail herein. The rotary positioning system
is shown in dashed lines in Figure 2. The servowjter 1 also has_a
clock head | 0a8aRBLRA MRS i i Partisriarbyefphitakie pateriglyde fbal 5
which is carri Rloen By Ctioe ke g nirtd GorBOtAgAe N, HdweewdmcClareatdiiltadde
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servowriter 1 \éﬁft @hg glerav vln'[J efrorlc%oFbeT gmlglegcgyhggg trltac%:aedrial. As the
servowriter 1 is usually mounted in a clean room, the
temperature of which is controlled to be constant, heat
which will build up in the damping mounts 8 in use due to
10 wvibration will be removed from the damping mounts 8 such
that their temperature, and accordingly their performance,
will be substantially constant, repeatable and predictable.

Where the ratio of the spring rate of the compression
15 spring 7 to the effective spring rate of the damping mounts
8 is r:1l, the effective damping provided by the combination
of the compression spring 7 and the damping mounts 8 is
approximately equal to the damping provided by the damping
mounts divided by (r+l), i.e.

20
Damping.omination = DAMPiNg unes/ (X+1)
Generally, therefore, r should be small in order for
the damping effect of the damping mounts 8 to dominate.
25

+ A characteristic of a servo system is the open loop
crossover {(also known as the servo bandwidth) of the servo
system which is the frequency at which the total gain G of
the servo system equals -1. The frequency of the means

30 which isolates the servowriter 1 from the substrate on
which it is mounted should preferably be lower than 1% of
the servo bandwidth. Typically, the bandwidth might be
700Hz and thus the resonant frequency of the means which
supports the servowriter 1 should be about 7Hz or less.

35 _

In a specific example of the present invention, a
stainless steel spring 7 having a free length of 110mm was
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effective spring rate of the damping mounts 8 was 0.22:1.

An embodiment of the present invention has been

15 described with particular reference to the example
illustrated. However, it will be appreciated that
variations and modifications may be made to the example
described within the scope of the present invention. It
will be appreciated that the present invention has broad

20 applicability to any apparatus requiring damping of
vibrations and particularly vibrations in a rotary sense
and has particular application to apparatus requiring good
isolation in order to allow precise measurement or location
to be carried out by the apparatus.
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servowiter nmount using only rubber would rise undesirably 30 (see further
below). A | arge anmount of the danping mat eri al such as rubber could be
-used in order to |lower the nount resonant frequency, but the materi al
used woul d be bul ky and expensive. The present invention therefore
makes use of neans for supporting at t®&st the mpjority of the 35
—weight of the servowiter 1 and separate danpi ng neans for danpi ng

vi brations of the base. -7-

In particular, one end of a coil conpresSE&MEpring 7 is fixed to the
underneath of the base 2 of the servowiter 1 so that the other end of
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servowiter bas% The
e damping means having an effective second spring rate;
10 the ratio of the first spring rate to the effective
second spring rate being r:1 where r<1.

2, A damping system according to claim 1, wherein the
damping means is arranged to passively damp rotary
15 vibrations of said apparatus.

3. A damping system according to claim 1 or claim 2,
wherein the resilient means is mounted to support the
apparatus at the centre of mass of said apparatus.

20
4, A damping system according to any of claims 1 to 3,
wherein the damping means is mounted to be radially '
outwards of the centre of mass of the apparatus.

25 5. A damping system according to any of claims 1 to 4,
wherein the damping means is mounted at or towards the
periphery of the apparatus.

6. A damping system according to any of claims 1 to 5,
30 wherein r is in the range 0.5 to 0.1.

7. A damping system according to any of claims 1 to 6,
wherein the damping means comprises plural damping mounts.

35 8. A damping system according to any of claims 1 to 7,
wherein the resilient means is a compression spring.
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15 height h of the danping nounts 8 is such that the danping nounts 8
contact the substrate on which the servowiter 1 I's mounted but w thout
..any significant proportion of the wei ght of the servowiter 1 being
carried by the danping nounts 8. This neans that the danping nmounts 8 do
not 20 carry any significant |oad and are-therefore not conpressed to
any significant degree and, accordingly, can provide excel l ent and
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10 12. A damping system according to claim 11, wherein the

servowriter base is integral with a servowriter.

13. A damping system according to claim 11, further

comprising a servowriter mounted on the servowriter base.
15

14. A damping system according to claim 12 or claim 13,

wherein the servowriter has a rotary positioning system for

rotary positioning of a product arm of a head disk assembly

mounted on the servowriter.

20
15. A servowriter, the servowriter comprising:
a rotary positioning system for rotary positioning'of
a product arm of a head disk assembly mounted on the
sexrvowriter;
25 a compression spring mounted at or substantially at

the centre of mass of the servowriter for supporting at
least the majority of the weight of the servowriter base,
the compression spring having a first spring rate; and,
plural vibration damping mounts at or towards the
30 periphery of the servowriter for passively damping rotary
vibrations of the servowriter, the vibration damping mounts
having an effective second spring rate;
the ratio of the first spring rate to the effective
second spring rate being in the range r:1 where r<l.
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danping nmounts 8. A particularly suitable material is that known by the
trade mark Sorbot hane. However, any suitable mat eri al can be used for

t he danpi ng nounts 8, the main requi renent being that the materi al

under goes hysteresis 5 during conpreSS|on and expansion so as to enable

. vibrations of the servowiter 1 to be thfiped by the material. As the

~servowiter 1 is usually nounted |n a clean room the t enper at ure of
which is controlled to be constant, heat which will build up in the
danping nounts 8 in use due to 10 vibr r-t| be renoved fromthe
danpi ng nounts 8 such that their tenperature and accordingly their
per f or mance, w il be S Ah i S S egindblk@3Beg predictable.
Where the ratio of the sprln rare o e conpre55|on spring 7 to the
effective spring rate of the danping nmounts 8isr:1l, the effective

danpi ng prow ded byAthﬁbﬁﬁli&rnaiairr@ﬂng systenhes corgraisi @ors@ampdng and the

danpi ng nounts q to e n rOVI ed by the
danpi ng rroﬁrg?kg’é?'?/rll%a{)d& é;-nf% a¥u§ l(ril Tﬁg déj‘#@{ﬁp%r}(p F
Danpi ng[err]/ pp¥Ejcularly use dna k| 9ervmret—©re$1)r s s dlan@lgml | in
order for EhetdaNRasored { BiEdntoimebie daypEsg @@pgsﬁl&l&gt @tdQ@ia@at @he?5

B ohar acter St b8y SBE VR B0l PRoMBBaLgRly 1) RO AT
frequency atd whmeehst h2) tlbaala ghiinstGspiring rehe.sefhe @mm gysdlen has The
frequency of tREmPRAYSmeans (8) for damping vibrations of the apparatus

(1). The damping means (8) has an effective second spring

rate. The ratio of the first spring rate to the effective

gsecond spring rate is r:1 where r<l.

15
(Figure 1 for publication)



30 which isolates the servowiter 1 fromthe substrate on which it is

nmount ed shoul d preferably be | ower than 1% of
Typi cal ly, the bandw dth m ght be 700Hz and
of the means which supports the servowiter

the servo bandw dt h.
t hus the resonant frequency
1 shoul d be about 7Hz or

| ess. 35 In a specific exanpi/g of the present invention, a
stainless steel spring 7 having a free Il ength of 110nm was
used, the spring rate being 6.06N mm The height h of the Sor bot hane

danpi ng nmounts 8 MSE 30mm The total weight of
46kg.. This wei ght s digtri

apprOX|nater 41kg and tRe 5
this exanple, th
the servowiter 1 co
8 was 4.3Hz. The effie
normal | oaded 10 conditions in t
The ratio of the spriing rate ofs
rate of the danpi &g Inobunts 8 whas 0.2%:1

our danpi ng

sing tNe conpressior
ive spring rate of
I s exanpl e was

the servowiter 1 was

ut ed suchygt hat the spring 7 carried
unts 8 carried 1.25kg each. In
et ot al nount i ng system for

spring 7 and danpi ng nounts

e danpi ng nounts 8 under

approxi mately 27.54 N mm
t he ef fective spring
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An. enbodi ment of the present invention has beeﬂ @@*ﬁ?&?l"bé%ﬁw th

particul ar reference to the exanple illustrated. Ho roit wll be
appreci ated t hat variations and nodificati ns ZSﬁa%de& to the exanpl e
described within the scope of the present invention. It will be

appreci ated that the present invention ha3ulbstitate sbeebpti Begember 1898,ny
appar atus requiring danpi ng of vi br a1 ons and particularly vibrations in
a rotary sense and has particular application to apparatus requiring
good isolationn orderTto allow preci%e measurenment or |ocation to
be carried\ut by t\he appar gt us. '

CLAI M5 1 i i i far danpi i n an
apparatus, thg d r’rp\i ng systeém conprising{ 6 lQQE%A?EMaﬂééﬁo
supporting atN_east'the mpjarity of t i ght of {the apparatus] ghe
resilient meaps having afirst spring ratle; and 04 BEBaE%ﬁ nh freans
for danping vjbrations of the apparatus by conpfession _and exoahston of
t he danpi ng neans, the 1( means havijpg an gffective second spring
rate, the S
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danpi ng means "OREPEJCEMENW Sidﬁﬁ'l‘a bt wWith the resilient means; t he
ratio'oef the fijr the effective second spring rate being
r: 1 where r<l1. 13 % é$g ng system according to claim1, wherein
the  danping redhd FBValPdnged to passisimenitsmrsnda-asy Noverihdr 7558NS
of said apparatjus- 3—-A-darpi ng systéﬁTaCCUrdrng—ro—gLarn#%—or—tga I m
2," wher ei n |t he reS|I|ent nmearls i s nounted to support the - apparatus
at the centre of~wass—of-—sard—appar at us syste
accor di ng torasylmenGImﬁﬁP$1f96 SUPEQrﬁﬁéﬂaQF1ﬁ%§§£mﬁ%lq§ﬁi§ r%nﬁnﬁed
todbe radi al Jn¥1 ht glﬂt ngzfalﬁﬁsge'&hree r@fs iNEem o melangs amamagms first 5.
A danpi ng syste accor cl ai ns to nplng
means i s nouRPERGt réFet'oﬂé‘tdds kr #‘“ﬁ%n‘-"a Ig’%us gidrl S8

A danpi ng syghenhggaeaﬂuﬁghyocwmpmﬂbsﬂcmland axpahsion eﬁhgrﬂam@sngn the

range 0.5t 1
to 6, SwhE?SPﬁ tﬁgedgﬁSFﬁggﬂeans conpr%gg; pILwé%é%igﬁiégaéﬁg %ﬁf&ﬂ@
8. A danpi ngasgst &ineaceopdingy megnen yakt heigigeln qeptact wi L&é?n t he

resilient nMegpgihy edeC HENARSS e SRHIP of the first spring rate to the
effective second spring rate being r:l where r<l.

10 The resilient means carries at least the majority, and
preferably substantially the whole, of the weight of the
~ apparatus. This means that in the preferred embodiment the

apparatus is “ floating” on the resilient means. This in
turn allows inexpensive damping means (such as rubber

15 mounts) to be used to damp vibrations arising in the
apparatus as the damping means 1s not subjected to any
substantial load., The use of resilient means having a
relatively low spring rate compared to the effective spring
rate of the damping means ensures that the damping effect

20 of the damping means is not diluted by the resilient means,
the resilient means therefore contributing relatively
little to the overall damping effect provided by the
damping system as a whole.

25 The damping means is preferably arranged to passively
damp rotary vibrations of the apparatus.

The resilient means is preferably mounted to support
the apparatus at the centre of mass of the apparatus.

30
The damping means is preferably mounted to be radially
outwards of the centre of mass of the apparatus. In other
words, the damping means is preferably mounted so as not to
be at the centre of mass of the apparatus.
35

It is most preferred that the damping means be mounted
at or towards the periphery of the apparatus.

Preferably, r is in the range 0.5 to 0.1.
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9. A danping sysg

spring is a
claims 1 to

system accor di ng

&l aim 8, wherein the conpr essi on

-8 C-€ OF-cH-Ag—tms
B REPRGCEMENT SHEETA] danpi ng system according to any of
eretA—th np neans is rubber. 11. A danping

anye ¢ Laaud 1} t o 10Substitubesheat t 28 Hppambens 999 a
293 o

coil
9, 5

servowiter base. i N systemaccording to clarm IT, Wherein
t he servow i tef Dase trs—tnt al {with a9servowiter. 13. A danping
system according fo claim 11, furthgr conprising a servowiter nounted

on the servowiter-pase. 15~ —t#~ A danpi ng system according to claim 12

or claiml13,

used, Mi8Lidp Mkﬁ% SRAVOWd 1Y haFeNy iRl aryhe dsé 1400 RJoEY shem

f or r ot a% Stl;{?:ﬁfoqm ping nﬁ)cgi?rgtus(.:ta a“rran; Ogoﬁmbeaﬁxgltsgtgfswelgﬁt of

mount ed on t

the servowriter 1 was 46kg. This weight was distributed

" such that the spring 7 carried approximately 4lkg and the

10

15

20

four damping mounts 8 carried 1.25kg each. In this
example, the resonant frequency of the total mounting
system for the servowriter 1 comprising the coméression
spring 7 and damping mounts 8 waa 4.3Hz. The effective
spring rate of the damping wmounts 8 under normal loaded
conditions in this example was approximately 27.54 N/mm.
The ratio of the spring rate of the spring 7 to the
effective spring rate of the damping mounts 8 was 0.22:1.

An embodiment of the present invention has been
described with particular reference to the example
illustrated. Howevér, it will be appreciated that
variations and modifications may be made to the example
described within the scope of the present invention. It
will be appreciated that the present invention has broad
applicability to any apparatus requiring damping of
vibrations and particularly vibrations in a rotary sense
and has particular application to apparatus requiring good
isolation in order to allow precise measurement or location
to be carried out by the apparatus.
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20 15. A servow i t'%ERWEN@WOWEETe conpri si ng: a rotary
positioning systemfor{rg¢tary posTtiom ng of a product arm of a head
di sk assenbly nounted pn tgeg ?quqq@%OAﬁ ter; 25 a conpression spring
mounted at or substantfa - cenbyBsfutiiisept %Eéﬁﬁ%giééé
for supporting at : east the Waj"OT Tty C ot ' r
base, t he conpress on_spring haV|ng Irst spring rate; and,

plural vibration danping nmounts at or to the 30 periphery of the
servowiter for passively danping rotar Vi brations of the servowiter,
the vibration danpi ng nounts having an effective second spring rate;

the ratio of fhe fAr¢ipsRELeg ﬂ&fnﬁlh@ bperenf g6t dampingsetbpdriphisnd at e
being in the ra 1 where
g%paratus, the éamplng system comprising: .
5 resilient means for supporting at least the majority
of the weight of the apparatus, the resilient means having
a first spring rate; and,
damping means foxr dampihg vibrations of the apparatus
by compression and expansion of the damping means, the
10 damping means having an effective second spring rate, the
damping means not being in contact with the resilient
- means;
the ratio of the first spring rate to the effective
second spring rate being r:l1 where r<l.
15
2. A damping system according to claim 1, wherein the
damping means is arranged to passively damp rotary
vibrations of said apparatus.

20 3, A damping system according to claim 1 or claim 2,
wherein the resilient means is mounted to support the
apparatus at the centre of mass of said apparatus.

4. A damping system according to any of claims 1 to 3,
~ 25 wherein the damping means is mounted to be radially
outwards of the centre of mass of the apparatus.

5. A damping system according to any of claims 1 to 4,
wherein the damping means is mounted at or towards the
30 periphery of the apparatus.

6. A damping system according to any of claims 1 to S,
wherein r is in the range 0.5 to 0.1,

35 7. A damping system according to any of claims 1 to 6,
wherein the damping means comprises plural damping mounts.

8. A damping system according to any of claims 1 to 7,
wherein the resilient means is a compression sSpring.
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