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:;e3e9 s6ppgr">rXr6rT s% LOAD TRANSM SSI ON APPARATUS
LEErrrrrrrrrrrrrrrererrrrrrrrrrrrrrrrrl [0001] Field of the If '
0002] This invention relates to a |oad transm ssion appar at usmm’mImllmﬂmm","
[ il device, ., 0r a
or

i
[
when | oadi ng/ unl oading by a pile load testing device, a piling
ground conpaction device. [0003] Conventional Arts [0004] A method

h
| oadi ng by dropping a weight has been utilized for the pile | H” l [
piling, and ground conpagtd g - d&}g V, f wei ght |T Hﬂ@gn @M“
dropped in order to Ioad?‘q eTI oa g@ésgw)\@étgép'ib‘ ormed ina qui t

period of [000ME, WAleldofitheelhaentoran i npact force transmitted to a fHPe%
i as the pile and ground. Accordingly, for exanple a

onai 1 ¢ 19R02T rmy T Bis UPEIOR BlAtes (@ AAORS AaBSTEH PRBR SISO HRRIS | he
d FRARRoAd ' o%f@i”t% : ; | cf’eﬂﬁjc i ' 0006] Th
;S)?Irrg ?gadlbtg(ejstl ng(,)gd\l\llﬁy?x#gwp!er or rgrté@gjgewgé’og ?Iﬁg t e%ﬁ%ﬁgﬁr‘oﬂﬁg Eitle!ﬂ ase

a dynani ccoropdctiarsdévige. The dynanmic load testing requires a very short

period of tinme, i,.e., 5-30 nd estimation of static bearing capacity
needs to W@Oﬁrfopf?@&e?ﬁ'ﬂ% Sconpl i cated anal ysis based on the wave theory

as Lhe pijopous | CAGHERGATEr Rathriphy dRIEEIG BWeighPIRed bedl? dilizdBP fe A

conventional technol ogy discloses an acceleratéd load testing to shorten
t he | oadi pite loaddesting, pilinge andtgreund seimpaciing.ce on the pile by using a | oad

. whioh s . o o T oned. b
he el gri0tDaT o, ERWERer it & weioBE P et Brddde i ityd lpeund ey ="
[0008] Prorolcess is perfernidasinl & §dit® $hdR D eriod T tintd) WIS 8kbndftes BAVRPRELNAI

t echnol ogy of the |oad transm ssion apparatus has the follow ng points to
be i npr oviodce {rangmjttacs torhforee seraiving sHe stich asdhp dilatang grousdnposed of the

! S T . | ny
Sbr1 ng anspeorBER, Jot SkaribRRPICHAIC RéroBhey be HEheRRBUX, e fdis 1638Higbrc
t her eby rsifeetat dathgge ¢ne satierandital causerdl publio atisance 50€H.2$ nbiseddriter to

suppr ess t,Be noi se and vibration, a buffer material such as cushioning may
be utili ¥Rt he | oadi ng efficiency decreases simnultaneously W th

; for s t . _ ; . _ .
et hod 1 ol0088Y ¢ e ibdiad |thGEwhichris pelBimiea B¢ dibBBinifiewoigfiCte 12 °
acconpl i stitledhas aglypasse lagd testiogi nhe dgnaminmioad destngtequires mavdrg short

i cat ed. anpd i 001 CT AND ,SUMVARY OF | NVENTI,ON [ 0014] Al
ohibet Cof Bendtlr (BrTS Haaehs 30 esHAmoN ol SRR AR AT AR BEGHS iboand t o
provi de tpgrfdmgst mr@ur@ﬁr'bémfneetéawm bdédd oA tisé Wale thedryefd Betdivas

structure for |oading. [0015] Another object of this inventionis to
provi de tfegardedias egiRgliesimensigppastiaodyhi ch ni ni mi zes the noi se and

oLt ST L AL AR A e ind o8 tosk SR Ele AL ARl ESngy L1 >
dur abl e ashbrtarsthedsadingitinee and prevent the tensile force on the pile by using a load
transmission apparatus which is comprised of a spring positioned between the
weight on which the load is applied and the pile (receiving site).
[0008] Problems to be Resolved by the invention
[0009] The conventional technology of the load transmission apparatus has
the following points to be improved.
[0010] If the load transmission apparatus is composed of the spring only,
even after dropping the weight and applying the load, the spring
amplitudes/vibrates and repeatedly collides against the pile head, thereby
repeatedly generating noise and vibration.
[0011] In order to suppress the noise and vibration, a buffer material such as
cushioning may be utilized but the loading efficiency decreases simultaneously
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'[ 0017] Overall, this invention is to acconplish at |east any one of the
above objectives. [0018] Means to Resolve the Problens [0019] In order to
acconplish the objects, this invention provides the |oad transm ssion
apparatus, which is positioned between the |oading unit and a receiving
unit and conprises at | east one spring elenment and a danpi ng device in
series to the spring. The danping effect of the danping device during the
period of i i +during the period of unloading. The
| oadi ng dﬁ#?ﬂgbe 5h%%érggfﬁgbﬁggﬁﬁﬁﬁﬁk%rce and may be the wei ght which may

freely befodr@ppedAlternayidelyuttiete 8 athéthol thaatobrtheavsight baadingaftéor ce bl ock
| aunched by a reaction force as igniting special propellant. Further, the
recei vi ngPgafing- i $iqwevescadgxicere acsampyeh this pregassf catehingthe my be t he

pile for } J i 4 bheweor the ground for a weight
dr oppi ng l?:éc}%pdg?: ?’gk rrgst' f]agﬁén‘ %B&ﬁé\?ég?qﬁ)@ghﬁﬁd transm ssi on apparatus is
posi t i onef@0d8] wee®BJECTVANIN S UIARY OFdINVENTHRNI vi ng unit and is

conpri sed. af bl ural ri.ngs._.parallel .tp eac her and, t he d i devi ce
connect _ed[°§t1 4feas§n\ﬂsbdp?f’t(9g§"_§ HNGHB?"T?]& Wéﬁ&eﬁbe@b%‘étde&m?ﬂ@gmgﬁnﬁg _
device i Sar’\difcgﬁfQ\iMh?fhe‘JBbGQf@nB&iésh@ﬂaPﬁQ&tbQMh@sinﬁﬂé pakefidtRe WO Springs
may be arranged in parallel to each other and the danping device nmay be
connect edstructurefopioading.spring in series thereto. 2 [0021 ] The | oad
transm ssj ppar, S this l.oventi.on.agd] I one.of the anount
of the |Io gqgid tﬁgwﬁég)h%tto? FFBS Hﬁ"%’h?ﬂéﬁafdné'%&qua‘i‘gﬁg@?@ngﬂﬁsﬁ@ const ant
of one spappdratud whichtrhidirdizesiting neefdndvibritiodl gdriveatédniiortiniiiyi ce may be
adj usted to adjust the speed of the novenent of the loading unit in

unl oadi nglo@diNget i on. [0022] BRI EF DESCRI PTI ON OF DRAW NGS [0023] FIG 1 is
a i sonetry h ew X~Tlaln I.Safd i on;
Cooza] i (G181 7S Bholrleh bt of RS FleToR s PARRIC thelpal Hahsirideish

t ransm ssapparafysawhichds bighiyhdarabhe and iless eXpehdble. FI G 3(a) is a

di agra i hart, showi ng.the relati on between the tine and speed of the
oad ng. ST or " DERlb &S imvERgRn.S I ACcaTpRST Adeat 4 Snd AU SkAve | 0026]
FI G 3(b)0|'?li§cfp,ég_agrammti c chart showing the rel ation between the tine and
speed of thHe loading unit of a conparative exanple; [0027] FIG 4(a) is a
di agr anmaf004 8¢ har Mesinsvib Resoive thel Broblemset ween the tinme and di spl acenent

f the | oggi it: [0028] FlG. 4(b) . i natic ch howi ng th
%t ot on B8 ko8 ShefrnGiat bl obile. e BVBRIRA Pl FIEE relhBe: b6
Pr ef er r edtriA&ARsNGppdratuie whitreiddsitidridd HaweER ke Mg Qhit GRbs | nvention

wi |l be explained belowwth reference to the figures presented. [0031] (A)

Appl i cabl Eecebing unis angcemprisesrat leasizre springelemeaheand asdampiagpievigeus 1 of

o heP B ST IR B0 ] AR 0, 7
unit 5. [pP&R&] offlbadingpidilavgenthian that suting thd perpd bf ualobding. byTHerloating

dropping a weight 4a, The | oading unit 4 cgn be, hydrauylic, diesel hamrer or
ar ggct igonF ﬁ@@%ﬁiﬁm@ \gggﬁpﬁfgaceg?n% MayRe ﬂ'l?nWP M’hé("i‘ V@Niffqeﬁljggpeci al

propel I an§ropped, a hydraulic or diesel hammer, and a reaction force block launched by a

reaction force as igniting special propellant. Further, the receiving unit is to
receive the load of the loading unit and may be the pile for the pile load testing, a
driving pile, or the ground for a weight dropping compaction method.

[0020] Also, the load transmission apparatus is positioned between the
weight member and the receiving unit and is comprised of plural springs parallel
to each other and the damping device connected at least with one spring. The
damping effect of the damping device is larger when unloading than when
loading. For example, two springs may be arranged in parallel to each other
and the damping device may be connected to one of the spring in series thereto.
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'[ 0034] The receiving unit 5 is used to receive the |load of the | oading unit
5. The receiving unit 5 can be a pile for a pile load testing, a driving
pile, or a ground for a wei ght dropping conpaction nethod. 3 [ 0035] (B)
Load Transm ssion Apparatus [0036] The | oad transm ssion apparatus is
conprised of a plurality of springs 21, 22 parallel to each other and a
danpi ng device 3 connected with the respective springs 21, 22 in series.

[ 0037] Th eri I ut they
my be mual o SpedafibnaRRetd ApaBls R inyatidred fits 4 RAOntbe, | of
t he spri nofsthelama@ntafithe tpet amd ﬂtﬁl&bdeig tmag Hyeaditestmadeast orecesEy y, and

i ncreasing the n nber of the trolling. a higher maxinmm

| oad and FHNSIRRL]NG $ATIAG: [Ad%géi‘ %3@'3'@99?6 'eé'ﬁ of thendlaIPyig 4eNice i nvent i on
Wi th two sayibeosd) @étearté a%iusﬁlﬁ@@ﬁé@d ofit @Jen& Bf %Clbagﬁqgeu’mt @i spring

constant of “the springs , 22 can be adjusted as desire ccording to a
mass of tweloadingidiegctiant 4 and the loading time. For exanple, a spring

havi ng wi t s nmuch as the spring 21 can
be used @Blzhi Bmgpﬁgﬁmh&h@@?% é{\'?geu s connected with the

danpi ng dp02a 3 FIGSEId @%oﬂétﬂcmm@ftmloaartrdaenﬁeélaﬁ%bﬁﬁrawé Bfﬂf@ darml ng
device 3 1s not limted to one and nay be sel ected as desired, and

danpi ng d'éWﬁ'@*éﬂfB may be connected with the respective springs. [0040] The

of The 1 02 1o Rin kbl SH0lRRo pdrm iR loR BT By S kR tar b0 ™ e

with di ffap[.mratutamfnhrsgnvem’tfdn cients at the loading direction (direction A
the. danpi 1A928bvi CEIGHYE) B BEIRSATIIAHE CHATLHEOWRE N FEBHRGEHAEHING 4 | o

to be er b e Eored G ARG Al B icN0ad taReARES Spbaates SLAR g”uni ¢
4, and whignentien;l oadi ng unit 4 is transferring toward the unl oadi ng

Speed andl838Ti ¢ LR H85/5is RIS BRI ieEng e raetaRpEres Bick

absor ber, tife oM sdddVét tHaadingiuhit df @cdrhpaativey BRaipletl Ng the danpi ng
coefficient according to the traveling direction and di spl acenent. The

danpi ng di@2dd 3 EHKp He) ima diagraematic chart showingrthe relation bsbween tHen042)

Enbodi rrentl'l éa”d\[,@gﬁ‘%%ﬁ@%?fai'ﬁgagﬁlgﬁﬂﬁ"]r oad transm ssion apparatus 1 of

this i nvenlrsh 0044] Condition for Analysis [0045]

In the fo[dOQMj ng smt4(@masztah«agramaﬂmhamﬁh@umgghéh@lati@n@etweémﬁessi on
appar at us of this invention as shown in Fl G and the case when the

danpi ng dfé’VP@é‘de'ﬁBaﬁ%‘i“eﬁgéﬁa%"’m@r@‘l‘?@ exAfpaleat i ve exanpl e are conpared to
anal yze t%&? havi Péfemedtéfﬁb{)ﬁﬂﬁqdf%fm fnv%nﬁc? h at |oading and after
0 e

| oadi ng. e nass oadi ng uni is about 20 tons, and the
speed at [0080] oadEmbnds;m'eetsi afrthisgpeertionswill bé explained| bedoly vgthureféredce

collidin ai_nst the recejving unit 5 is about 5 (nfs). The spring
const ant g@fatﬂﬁﬁ@% ﬁed s 0.0 (kN'm), and the spring constant of the

spring 22[0031¥158(A3) Aﬂiﬁﬁdﬁble b@ﬂ&l?lbnlﬂﬁddh‘érmeﬁthe anal ysi s was perf ormed

under the condition that the danping device 3, enployed in the |oad
transm ssi0®32hppaidead trangmlswrsapnar@ms bof this dnventing islpopitioged oef f i ci ent

f 0.0 k h th ' it h

e mim e Recind O G [teviag Sl s Te ORI L Iy badicer T of o

is 125.7 l(u+ﬁN4$é tThnsth%dHcaﬁea@(ﬁdwlﬁ upit 8.he receiving unit 5 reaches maxi num
when the spring contracts nost. [0048] Here, in the cor&praratlve exanpl e,

the mass 03Bhe | dhailoadingunit4 isdiseditoapphea Jand by freelyt ePRipgeiwgight
col l'i si ongbet [ 5 (ms);
o e nA0 RS el LARH 2 88 brorhye bR R R dibdortcrt

block launched by a reaction force as igniting special propellant.

[0034] The receiving unit 5 is used to receive the load of the loading unit 5.

The receiving unit 5 can be a pile for a pile load testing, a driving pile, or a

ground for a weight dropping compaction method.
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[ 0049] Conparison of the Result [0050] FIG 3 illustrates the relationship
between the tinme passed after the | oad transm ssion apparatus 1 contacting
the receiving unit 5 and the travel speed of the loading unit 4. FIG 2
illustrates a value of the speed of the |oading unit 4 beconmes positive
when traveling in the direction of A and negative in the direction of B in
FIG 2. (0051] FIG 3(a) illustrates the result of analysis when using the

| oad tran ion o) ISl ntion. Wien FIG 3(a) is conpared
with Fl Gﬁ@? T iI{%p%f?@sﬁﬂgg'gégﬁ}raﬁmge exanpl e, the travel speed of

t he | oadijo936hi t Fhé fodbtrAndmsiorsapsaratusts confrisgbt &ala plotdiity éfepringad
reaches nmaxi mum (the travel speed of the | oadi ngpunit 4 becones 0).

However, whet? PalightoRashrihsr and agtamringpving 3 caanestgd avithstheed of t he
conpar at i g Eéﬁ\f@ﬁﬁrir?d%ci‘?afzeﬁl ddiRfs. | i ke in the loading process while the
86T T A ’ )

travel spee oadl ng unit in this invention does not show such an
i ncrease @937t onvEhgesatatial bsed vwaake thensprifids 21,i 22 isquatlisttadHsutitheg e

din th i i b b by the d i devi 3. Fi , th
bounci ng SBYEE R0EiaL S SGel SHTGrEh 3 SUonGHESUBRORISR | vEe AURBRE Obliones 3. 8
(m's) whi éﬁriﬁd%ezﬂ%&ﬂr&ggicpmﬁ)éﬂeltrggg%@%@lé&e& %btne‘&:e‘s‘lé:‘?r&hﬁn@r esent

invention stays around I . Furthernore, 4 illustrates
t he rel atingreasingennurnkeer ofdhelspringealiaws adndrotlingpa higher maximuthleatoadi ng
.transm ssion apparatus 1 contacts the receiving unit

unit 4 af he
5. [0053]5%$ed$§8ﬁ‘§gtgﬂﬁht of the loading unit 4 in the conparative exanple

draws parfiodsy andIGOoUBEGws ah®saniple of this inveihtibR WitketwoossHiys Pr a6¢e starts
as shown 1n FIG  4(b). In conparison, the displacenent of the | oading unit

4 in thisarangesd indParahiehte aach atbee nehspENgEanstankel thesprings2ie 28 &@bar at i ve
| s ) ; e e
orocese bog PUstRfds BSHEK BRI R RS ho AR upftdizhd e 1B Ag" 00

dﬁes not i:imgai ﬁor_bgamﬁlmda smtrg handng adth tt:lfarsbriggtcbastamdf Egin_grzpttmls. Wien
the travel spee In the conparativ e e returns tothe 1nitia oint I n
FI'G ' a( by MUER@tha Rerng JAcehn e LePd a8 IDRAPIBH 22 F1 G 4(a) returns about
0.15m onl p50385 a Tﬁé%@\;jp%tghqsbeﬁﬁeétggwm &R ARG e W3 th AriekN! The

i nvention makes it po e to quickly reduce the anplitude w thout
reduci ng nérabeoatisprir@péerinedbed withdhe daotbing dheice Ssisinot dimitedeo aimevandanal ysi s

shows whepn _t he desi.rahbl e danpi n evice 3 ig used. However, use, of the
danpi ng d'@\"i‘?’?’& %e,eie%eat?soqqsf'@eﬁﬂdg%#m a?Y'ﬁﬁ§amP¥\re’%fW° Wikn t he
| oadi ng pierel redpéetilet §tingl oadi ng period) effectively prevents/reduces the
noi se and vi bration while providing effective |oading process. Al so, by

adj ust i ngl0048] danphe glasing devieat3 Brusaddodadyce thetsavelspeediand travel tine
and t he i : i DO5 A : t-he .L.n i on
0057 pedpuiudsRatialoRBe RS kit wite  ThERMAEIAFRBVES AR B TYEHEGR
gppar at uzisdhe wpé}switﬂ‘dﬁf&rénhdémpiﬁghméfﬁdifwai@hawﬁm gdiesctionq@ir8ttiorhAa I
anpi ng device this inveption i s nonlinear,. ich gives a 6 si npl e

structur e'“v\'ljflg 28@(‘96%‘?\5‘@?‘?%&?9 atﬁe‘iﬂ%b@é@. tionB5ig)Fi: 2oy That iBdRE reaches
maxi mum hSin At fi Y] I ftenuat es
The anpl i (TR GRS Sol bestdn s iEEATer IR OB e R e e e
t he i nititowarddhk loading directiamthg daspjndroecfficiadt isrsat sorbe ssieom onfoyesrdous  of
this invention gives a sinple structure Wth.apn excellent durabili, and
| ess exp chrevept ﬂ%’ﬁ'{f@gb‘f’@pﬁﬁﬁﬁ%‘&?ﬁ ff\elioadmg unit AP and- wLen rfhe %admg um”

is transferring toward the unloading direction, the damping coefficient is set to be

higher to reduce the travel speed and amplitude.

[0041] The damping device 3 is a damper, a shock absorber, or an active

damper with non-liner type varying the damping coefficient according to the

traveling direction and displacement. The damping device 3 can be an oil

damper, an air damper, and so on.

[0042] Embodiment



"7  WHAT WE CLAIMIS: 1. A load transm ssion apparatus positioned between a
| oading unit and a receiving unit, conprising: at |east one spring and a
danpi ng devi ce connected in series relative to said spring, wherein danping
effect of said danping device is larger during a | oading process than an
unl oadi ng process. 2. A load transm ssion apparatus positioned between a
| oading unit and a receiving unit, conprising plural springs parallel to

cach ot hoipodgfl 2 SRR ke Te P PARRR %%iﬁ%%h@s LRERNEnfigh ' G3r ng
a | oadi ngg@emplemdtﬁm an unI oad| ng process. 3. The |l oad transm ssion

appar at us_accor di ng or 2, wherein at | east one spring constant
i s adj ust@@ 44}, adFQ@@'t'Qﬂ f@"eé@@'Yé'ﬁe of the amount of |oad and | oadi ng tine.

4. The | g;ansmtha'fs RBYRLYS, @%gc%rgg'nvg?en% St Crg&fheolfo {ainms 1-3,

wherein t npi n coe ent of’ I's a Justed to adj ust
the tr avdrarwnledlonfamaeatbeadmfrtglwnventlom as1showo idFI@. 2land the case ®hen

. Ay. Aue. Aul y. Auy.. Ay, A FMel t .

B v rOeAARE el 45 A A bR o Raelve: PrapIeA e AYRRAERL) ca] cau
] ca] cay] %]M%%%@]&Mﬁ@]%ﬂd:am 430t @Y Idading and after loadin

RYw~MRZ! ) 0% { vpke ZU] calU] ca] caU] ca] caU] ca] cal] ca] calU| ca] cal] ca] czﬁ)] ca]cal] c

a] cal] cal [P9R6h U] chhe mgssadfdhelleadingunit & is@bjoth RO dons: e tbeyspegd at the

e carbaon RS EupibhRhERher Kl GRhaabeTACE okl gL oo ool oo <

&& ((((*r’bl;ér’ving gnif51d Abedl 5 8H fH)V\qfl'hé[S?éHh adhetdr abltead geigald ca] cal ca
] caU] ca] ca] ca ca] cal] ca] cal] ca] ca ca ca cal] ca]c cal] cal] ca] ca44Q
4v444\ 5c 5K springiconséantad she sRring RS 6&%]3@%% W)-ca] cal] ca] caU] ca] ¢

AR P SO b BV

damping device 3, employed in the load transmission apparatus 1 of this

invention, shows the damping coefficient of 0.0 (kN s/m) until the receiving load
on the receiving unit 5 reaches maximum and that after reaching the maximum
load, the damping coefficient is 125.7 (kN s/m). The load applied on the
receiving unit 5 reaches maximum when the spring contracts most.

[0048] Here, in the comparative example, the mass of the loading unit 4 is
set to be 20 (ton); the speed at collision between the loading unit 4 and the
receiving unit 5 is 5 (m/s); and the spring constant of the springs is 3158.3
(KN/m).

[0049] Comparison of the Result

[0050] FIG. 3 illustrates the relationship between the time passed after the
load transmission apparatus 1 contacting the receiving unit 5 and the travel
speed of the loading unit 4. FIG. 2 illustrates a value of the speed of the loading
unit 4 becomes positive when traveling in the direction of A and negative in the
direction of B in FIG. 2.

[0051] FIG. 3(a) illustrates the result of analysis when using the load
transmission apparatus 1 of this invention. When FIG. 3(a) is compared with
FIG. 3(b) illustrating the comparative example, the travel speed of the loading
unit 4 in both figures is almost identical until the load reaches maximum (the
travel speed of the loading unit 4 becomes 0). However, when the unioading
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process begins, the travel speed of the comparative example increases just like

in the loading process while the travel speed of the loading unit 4 in this invention

does not show such an increase and converges at the lower point. This is

because the force reserved in the spring is absorbed by the damping device 3.

Finally, the bouncing speed of the loading unit 4 in the comparative example

becomes 3.8 (m/s) while the bouncing speed of the loading unit 4 in the present

invention stays around 1.4 (m/s).

[0052] Furthermore, FIG. 4 illustrates the relation between the travel time
and the displacement of the loading unit 4 after the load transmission apparatus
1 contacts the receiving unit 5.

[0053] The displacement of the loading unit 4 in the comparative example

draws parabola and bounces above the point where the loading process starts

as shown in FIG. 4(b). In comparison, the displacement of the loading unit 4 in
this invention shows the movement almost identical to the comparative example
until reaching maximum displacement. However, when the unloading process
begins, the travel speed of the loading unit 4 of this invention does not regain the
speed rate/increase during the loading process. When the travel speed in the
comparative example returns to the initial point in FIG. 4(b), the travel speed in
this invention in FIG. 4(a) returns about 0.15m only. As a result, the load
transmission apparatus 1 of this invention makes it possible to quickly reduce
the amplitude without reducing the load.

[0054] Operation

[0055] The result of the above analysis shows when the desirable damping

device 3 is used. However, use of the damping device 3, with different

amplitude attenuation force between the loading period and the unloading
period, effectively prevents/reduces the noise and vibration while providing
effective loading process. Also, by adjusting the damping coefficient of the
damping device 3, the travel time and the amplitude can be adjusted.

[0056] Advantages of the Invention

[0057] Because of the above-described structure, the load transmission

apparatus of this invention has the following advantages.

[0058] The damping device of this invention is nonlinear, which gives a
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the trave)l speed and attenuates the amglltude, thereby suppressing the noise
and vibration generated after the initial loading to minimum.

[0060] The load transmission apparatus of this invention gives a simple
structure with an excellent durability and less expensive manufacturing cost.
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2. A load transmission apparatus positioned between a loading unit and a
receiving unit, comprising plural springs parallel to each other and a damping
device connected in series relative to at least one spring, wherein damping effect
of said damping device is larger during a loading process than an unloading
process.

3. The load transmission apparatus according to Claims 1 or 2, wherein at
least one spring constant is adjusted to adjust at least one of the amount of load
and loading time.

4. The load transmission apparatus according to any one of Claims 1-3,
wherein the damping coefficient of the damping device is adjusted to adjust the
travel speed of the loading unit in an unloading direction.



