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Rezumat. Pentru echiparea bicicletelor, o transmisie cuAbstract. The endowment of bicycles with a simple and
turaie autoreglabdl, inovatiai si simpla, usor de innovative self-adjusting speed transmission, gasil
personalizat la ceriale si performanele divesilor customizable in order to meet the requirements and
utilizatori, ar fi deosebit de avantajaagin punct de performance of various users would be particularly
vedere al biciclistului, care nu mai trebuia $ie beneficial from the bicycle rider’s viewpoint, wheuld
preocupat de efectuarea periagdi& reglajelor necesare thus be relieved from performing periodical adjustihs
pentru adecvarea depiais bicicletei la condiile de of bicycle motion to frequently varying road and
drumsi de mediu, frecvent variabile. environment conditions.

Cei mai muli utilizatori de biciclete sunt Most bicycle users are undemanding in relation to
nepretefiosi in ceea ce priyge dotarea specila special endowments of the bicycle, as being redftiv
bicicletei, relativ comozi, pin interesé in a regla idle, uninterested in or even bothered by frequesmual
frecvent raportul de transmitere sau chiar detamje ~ changes of the transmission ratio.
necesitatea efectrii acestui reglaj.

Lucrarea preziat un model de solicitaresi de The paper presents a strain and motion model of a
miscare al unei transmisii cu tui@ autoreglabil, cu self-adjusting speed transmission, with a V-beld an
curea trapezoidalsi variator cu discuri conice dispus cone-disk variator mounted only on the pedal sgindl
doar pe arborele pedalier. Modul de ftioware si de Operation and self-adjusting of the transmissioiofo
autoreglare al transmisiei rezuttlarsi explicit. clearly and explicitly.

Cuvinte cheie:transmisie cu curea, autoreglare, model Key words: belt transmission, self-adjusting, strain-
de solicitare, biciclét model, bicycle

1. Introducere 1. Introduction

La marea majoritate a bicicletelor moderne se  For the great majority of modern bicycles,
utilizeaz transmisii cu lanpentru a face legqura  chain gears are used in order to make the cinematic
cinemati@ Tntre arborele pedaliegi arborele rdi connection between the pedal spindle and the back
spate, rodit motoare a bicicletegi pentru a asigura wheel shaft, which is the bicycle driving wheeldan
acesteia o tutge anume. SO as to ensure a certain rotative speed.

Prin reglarea raportului de transmitere se  Through regulating the gear ratio, the bicycle
regleaz in fapt viteza de deplasare a bicicleteiadvancement speed is in fact regulated, in order to
pentru a o adecva dot@ biciclistului, condiilor make it adequate to the bicyclist's desire, thedroa
de drumsi puterii dezvoltat la arborele pedalier de conditions and the power developed at the pedal
catre biciclist. spindle by the bicyclist.

Modelul de mgcare si de solicitare al unei The model of movement and stress of a
biciclete clasice [1], cu transmisie prin fapune classical bicycle [1], with chain gearing, strongly
puternic in evidefd necesitatea regjii raportului  emphasizes the necessity of adjusting the total
total de transmitere — prin @me direci a gearing ratio — through the bicyclist's direct
biciclistului — fie pentru a regla viteza de depl#s action — either for adjusting the advancement speed
a bicicletei, fie pentru a compensa véada of the bicycle, or for compensating the variatidn o
momentului de torsiune rezistent, deci a rezisien the resistant torsion moment, consequently of the
la Tnaintare a bicicletei. road resistance.

O transmisie cu turee autoreglabd, inovativa Designing and using a gearing with self-
si simpla, usor de personalizat la cetéele si adjusting rotative speed, innovative and simple,
performanele divesilor utilizatori, este deosebit de easy to personalize at the various bicyclists’
avantajoas din punct de vedere al biciclistului, care requirements and performances, would be
nu mai trebuie & fie preocupat de efectuarea particularly advantageous from the bicyclist's
periodica a reglajelor necesare pentru adecvareatandpoint, who should no longer be preoccupied
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depladgrii bicicletei la condiile de drumsi de  with periodically effecting the necessary
mediu, frecvent variabile. Acest avantaj deoseditt e adjustments for adapting the bicycle advancement
insait si de simplificarea constrtiei transmisieisi to the road and environmental conditions, which are
de eliminarea unor subansamblgirrepere cu cost frequently variable. This special advantage is
relativ ridicat, ceea ce ar determinaidsrea further accompanied by the simplification of the
preului bicicleteisi implicit ar conduce o mai mare transmission construction and by the elimination of
atractivitate faga de acest mijloc de transport simplu relatively high cost sub-assemblies and parts, thus
si nepoluant. reducing bicycle cost and implicitly increasing the
attractiveness of this simple and non-polluting
Lucrarea de fa prezin un model de solicitare means of transportation.
si de micare al transmisiei cu ture autoreglab, The paper presents a model of strain and
Cu curea trapezoidalsi variator cu discuri conice motion of the self-adjusting speed V-belt
dispus doar pe arborele pedalier. Modul detransmission with a conical disk variator located
functionaresi de autoreglare al transmisiei rezult only on the pedal spindle. Operation and self-

clarsi explicit. adjustment result clearly and explicitly.
2. Structura transmisiei cu turatie 3. Structure of the transmission with self-
autoreglabila adjustable rotative speed
Intr-o lucrare anteriodar au fost prezentate Structure and operation of the self-adjusting

detaliat structurasi modul de fundonare al speed transmission are presented in detail in a
transmisiei cu tunge autoreglabd. Ca urmare previous paper. Hence this paper requires but a
lucrarea de f@ necesit doar o scuit prezentare a short presentation of the structure of the
structurii transmisiei, reprezeniatschematic 1n transmission, represented in the schematic ofdigur

figura 1, unde se identific 1, where;:
1 — arborele pedalier 1 — pedal spindle;
2 — disc conic fix, solidar cu arborele pedalier 2 — fixed cone pulley, consistent with the pedal
3 — disc conic translatabil, canelat la interior, spindle;
translatabil Tn lungul arborelui pedalier 3 — translatable cone pulley, grooved in the ioteri
4 — arc elicoidal de compresiune translatable along the pedal spindle;
5 — curea trapezoidal 4 — coiled compression spring;
6 — rola TntinAtorului 5 — trapezoidal belt;
7 — braul Tntinzitorului 6 — roll of the tightener;
8 — arcul intinztorului 7 — arm of the tightener;
9 — cuplaj de degire 8 — spring of the tightener;
10 — roata de curea de pe arborele pedalier, sblida9 — overtaking coupling;
cu exteriorul cuplajului de dégre 10 — pulley wheel on the pedal spindle, consistent
11 — arborele na spate. with the exterior of the overtaking coupling;

11 — back wheel shaft.

Figura 1. Structura transmisiei cu ttieaautoreglabi
Figure 1. Structure of the self-adjusting speedsmnassion
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3. Model de solicitaresi de miscare al 3. Strain and movement model of the gearing
transmisiei cu turatie autoreglabila with self-adjustable rotative speed

3.1. Notdii utilizate 3.1. Used notations
in plus faa de notsile utilizate la descrierea Further to the notations used for describing the

modelului de micaresi de solicitare a unei biciclete movement and stress model of a classical bike [1],
clasice [1], pentru descrierea modelului dgaaie for describing the movement and stress model of the
si de solicitare a bicicletei cu transmisie au figra bicycle with gearing with self-adjustable rotative

autoreglabi se mai utilizeazsi notgiile: speed, the notations are also used:

Dy — diametrul primitiv instantaneu al fio de Dy - instantaneous primitive diameter of the “pulley
curea” de pe arborele pedalier; wheel” on the pedal spindle;

D:s — diametrul primitiv al rgi de curea de pe D,s—primitive diameter of the pulley wheel on the
arborele rg@i spate; back wheel shatft;

y — unghiul semiconului o de curea; y — angle of the semi-cone of the pulley wheel;

o, — unghiul de irfsurare a curelei pe ,roata de o,, — winding angle of the belt on the “pulley
curea” de pe arborele pedalier; wheel” from the pedal spindle;

O;s — unghiul de irifsurare a curelei pe roata de a,s — winding angle of the belt on the pulley wheel
curea de pe arboreletiicspate; from the back wheel shaft;

O(*rp — unghiul de irifsurare a curelei pe ,roata de a*rp — winding angle of the belt on the “pulley
curea” de pe arborele pedalier in abkaen wheel” from the pedal spindle in the absence of

Tntinzitorului de curea; the belt tightener;

a’ys — unghiul de irifsurare a curelei pe roata de a',s — winding angle of the belt on the “pulley
curea de pe arborele tlio spate in absea wheel” from the back wheel shaft in the absence
ntinzitorului de curea; of the belt tightener;

& — unghiul suplimentar de urare a curelei pe ¢, — supplementary winding angle of the belt on the
.foata de curea” de pe arborele pedalier, ca “pulley wheel” from the pedal spindle, following

urmare a prezeei intinztorului; the presence of the tightener;

&s — unghiul suplimentar de furare a curelei pe &5 — supplementary winding angle of the belt on the
roata de curea de pe arborelgiirgpate, ca “pulley wheel” from the back wheel shaft,
urmare a prezeei intinztorului; following the presence of the tightener;

O« — geata (deforméa) arcului elicoidal de &4 — arrow (deformation) of the coiled compression
compresiune 4, coaxial cu arborele pedalier; spring 4, coaxial with the pedal spindle;

i — coeficientul de frecare dintre cureauap — friction coefficient between the trapezoidaltbel
trapezoidal si flancurile railor de curea. and the flanks of the pulley wheels.

3.2. Autoreglarea vitezei de deplasare a unei 3.2. Self-adjustment of the advancement speed of
biciclete dotati cu transmisie cu turgie a bicycle provided with gearing with self-
autoreglabili adjustable rotative speed

Solicitarea general a bicicletei dotdt cu The general stress of the bicycle provided with

transmisie cu tutge autoreglabdl este, evident, gearing with self-adjustable rotative speed is
identici cu cea a unei biciclete clasice. Se face obviously identical with the one of a classical

precizarea £ momentul de torsiune la arborele bicycle. The specification is made that the torsion
pedalier al transmisiei este agglau cel de la moment at the pedal spindle of the gearing is the
bicicleta clasig. same with the one of the classical bicycle.

Evident, viteza de transla v, . a curelei Obviously, the translation speeg . of the
trapezoidale a transmisiei este @g#ht cu viteza sa trapezoidal belt of the transmission is equal both
periferici din zona de contact cu ,roata de curea” dewith its peripheral speed in the contact area with
pe arborele pedalier, cét cu viteza sa periferic  “pulley wheel” on the pedal spindle and with its
din zona de contact cu roata de curea de pe agborgberipheral speed in the contact area with the pulle
rotii spate: wheel on the back wheel shaft:

Vir ¢ = TUDy [y = Dy [hys . 1)

Ca urmare viteza de deplasare a bicicletei are  Consequently, the advancement speed of the
expresia (2). bicycle has the expression (2).
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D
Vp = T, g [hyg = TTCH, g [—ID—X [hap ; (2)

rs

Aceasta pune explicit Tn evidénfaptul & It explicitty emphasizes that for a constant
pentru o turge n,, constart la arbore pedalier rotative speed,, at the pedal spindle, the speed of the
viteza bicicletei poate fi varialiil liniar depende#it  bicycle may be variable, linearly dependant on the
de diametrul instantanddy al ,rotii de curea” de pe instantaneous diameté, of the “pulley wheel” on
arborele pedalier. Da®, N atunciv, ~, dadé Dy = the pedal spindle. B, ~ thenv, Y, if D, = then also
atuncisi v, =, iar daé D, 2 atunciv, 7. vy, =, and ifD, 7 thenw, 7.

in ce mod se manifeski de ce apare vatia In what way it manifests and why appears the
diametrului instantaneDy al ,rotii de curea” de pe variation of the instantaneous diamei®r of the
arborele pedalier rezéldin modelul de solicitare al “pulley wheel” on the pedal spindle, it ensues from
transmisiei cu turge autoreglabd. the stress model of the gearing with self-adjustabl

rotative speed.

3.3. Model de solicitare al unei biciclete cu 3.3. Strain model of a bicycle with gearing with

transmisie cu turatie autoreglabila self-adjustable rotative speed

In cadrul modelului de solicitare a unei biciclete In the framework of the stress model of a
clasice [1], s-a exprimat momentul de torsiuneclassical bicycle [1], there was expressed thadiors
dezvoltat de biciclist la arborele pedalier: moment developed by the bicyclist at the pedal

spindle:
Mtap =bp [Fp =Dy [kp [Gg 3)
Evident, acesta are acgeeaxpresiesi in cazul Obviously, it has the same expression as in the

dotarii bicicletei cu transmisia cu tufa autoreglabil ~ case of providing the bicycle with the gearing with

in discuie, dug cum &iman valabilesi observaiile self-adjusting rotative speed under discussion, the

facute n acel context. same way the observations made in that context
remain valid.

Antrenarea Tn mgcare a curelei de transmisie se Driving the gearing belt into motion is done by
face de &tre ,roata de curea” de pe arborele pedaliethe “pulley wheel” on the pedal spindle through
prin frecare de Takurare. Tot datorit frecarii de  winding friction. Likewise due to the winding
infagurare cureaua antrenéain miscare de rotée  friction, the belt drives into rotation motion the
roata de curea de pe arboreléi rgpate, dezvoltdnd pulley wheel on the back wheel shaft, developimy th

momentul de torsiuné!; ;s= M; anr = M rez- torsion momenk; ;s= M anr = Mt e
Fonele ce se dezvalin cureaua transmisiei sunt The forces which develop in the gearing belt are
reprezentate in figura 2, unde sunt evidea si shown in figure 2, where there are also emphasized
momentele de torsiune ce soliditansmisia. the torsion moments that stress the gearing.
(Ff‘f)x (Frp)x

Figura 2. Foele din cureaua transmisigiunghiurile de Tnfsurare ale curelei pe tio
Figure 2. Forces in the gearing belt and windingles of the belt on the wheels
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Expresiile fotelor ce solic cureaua transmisiei The expressions of the forces that stress the
sunt: gearing belt are:
e _Muap
P Dx ey @
2
Q. = Mtap 1 _
P Dx Ty ©
2
F..= Mirs eu[ars .
"Dy iy ®)
2
M
Qe = trs 1 ' ,
Drs ¢H0rs -1 7)
2

Unghiurile de Tndsurareo, si o, puse explicit The winding angles,, anda,s, explicitly high-

n evidena in figura 2, se determircu relaiile: lighted in figure 2, are determined with the relas:
Opp =0Opp+&rp;  Opg=0rs+&ys; Oy +0g=2T. (8)

O poztionare adecvat a rolei intinztorului An adequate positioning of the tightener roll
poate determina egalitatég = &s = &. may determine the equalify, = &5 =¢.

Echilibrul dintre forele ce solick cureaua de The equilibrium among the forces that stress the
transmitere se exprirprin reldiile gearing belt are expressed through the relations

Frs = Frp: (9)
Qrp +Qrs =Fin- (10)

Pe baza reteei (9) este posihil determinarea On the basis of the relation (9) there is possible
expresiei momentului de torsiune antrenor ali ro to determine the expression of the driving torsion
spate: moment of the back wheel:

F F Myrs ghlOrs IV'tap eumrp
= = -
P Drs gtlOrs 1 Dy HOrp 4
2 2 (11)
@rs _ HOyp

= MtrsthapEPﬁde“ g€ .

Dy !llrs eurp -1

Domeniul de varige al valorilor unghiurilor,, The range of variation for the values of the

si o,s este micsi ca urmare influeta variaiei lor angleso,, and a;s is small and consequently the
asupra momentului de torsiune transmis la roatanfluence of their variation upon the torsion momen
spate este suficient de redupentru a putea fi transmitted at the back wheel is sufficiently los/ a
considerat constar: to be considered constant:

Hlrs _q M
wal ™ el-lrs eUm(rp -1

K Ot (12)

Ca urmare, dependen dintre momentul de Consequently, the dependence between the
torsiune la roata spatg momentul de torsiune torsion moment at the back wheel and the torsion
dezvoltat de biciclist la arborele pedalier se poat moment developed by the bicyclist at the pedal
exprima prin relaa spindle may be expressed through the relation
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(MtrS)y = (Mtap)x E’%XS Kyara » (13)

care pune 1in evidgh dependera invers which emphasizes the inversely proportional
propotionakh a momentului de torsiune rezistent, dependence of the resistant torsion moment, equal
egal cu momentul de torsiune cu care este antrenawith the torsion moment that the back wheel is
roata spate, de diametrul instantamgual raii de driven with, on the instantaneous diamddgiof the
curea de pe arborele pedalier a transmisiei. pulley wheel on the pedal spindle of the gearing.
Pastrand constant momentul de torsiune Maintaining constant the torsion moment
dezvoltat la arborele pedalier, oflatu crgterea  developed at the pedal spindle, once with theaise
momentului de torsiune rezistent scade implicit the resistant torsion moment, there implicitly
diametrul instantaned,, ceea ce va avea ca efectdiminishes the instantaneous diameBt which
sciderea vitezei de deplasare a bicicletei,will result in the diminution of the advancement
indeplinindu-se astfel fume de autoreglare a speed of the bicycle, there being fulfilled thisywa
turgiei arborelui de igre al transmisiei, identic cu the self-adjusting function of the rotative spedd o

arborele rdi spate a bicicletei. the outlet shaft of the gearing, identical with the
back wheel shaft of the bicycle.

Autoreglarea tungei arborelui reii spate a The self-adjustment of the rotative speed of the
bicicletei este echivalentu autoreglarea vitezei de back wheel shaft of the bicycle is equivalent with
deplasare a bicicletei. the self-adjustment of the advancement speed of the

bicycle.
3.4. Cerinte impuse ntinzitorului de curea 3.4. Requirements imposed on the belt tightener

Rezultanta faelor @Qp)x si (Qrs)x trebuie § fie The resultant of the forceQg)x and Qis)x

dezvoltad de un intinator. Orientarea acestei fer must be developed by a tightener. The orientatfon o
este variabl, cum de altfel este variabilsi this force is variable, the same way there is \dgia
valoarea fotei necesar a fi dezvoltatle intinztor.  the value of the force whom should necessarily be

Un arc asigurin mod simplu aceasfungie. developed by the tightener. A spring simply ensures
this function.
Aceast forta se determificu expresia: This force is determined with the expression:
_ 2 2
(Fln)x - \/(Qrp)x + (Qrs)x -2 [ﬁQrp)X |:ﬂQrs)x E:Oizrp + Ers) . (14)

Pentru determinarea corgécta valorilor For correctly determining the values of the
unghiuriloré, si &s trebuie cunoscute: anglest,, andé,s there must be known:
A — distama dintre axa arborelui pedaligraxa raii A — the distance between the axis of the pedal

spate; spindle and the axis of the back wheel;

L, — lungimea (primiti a) curelei de transmitere; L, — the (primitive) length of the gearing belt;
Dy — diametrul primitiv instantaneu al ip de D, — the instantaneous primitive diameter of the

curea” de pe arborele pedalier; “pulley wheel” on the pedal spindle;
D,s — diametrul primitiv al rgi de curea de pe D,s— the primitive diameter of the pulley wheel on
arborele rgi spate. the back wheel shaft.
Este posibil stabilirea unor expresii analitice There is possible to determine analytical

pentru unghiurileg,, si &, utilitatea acestora fiind expressions for the angle§, and §. their
justificati doar pentru stabilirea vatiai necesare a usefulness being only justified for establishing th

fortei ce trebuie dezvoltatde arcul intinZtorului.  necessary variation of the force that must be
Pe de aft parte este pin probabil sau neeficient a developed by the tightener spring. On the other
utiliza un Intin&tor cu caracteristicnelinia. hand, there is little probable or not efficientuse a
tightener with non-linear characteristic.
in conseciti se recomarnd determinarea, Consequently, there is recommended to

eventual prin metode grafice, a valorilor extrerge a determine, possibly through graphical methods of

fortei necesar a fi dezvoltatde Tintinator si the extreme values of the force which must be

aproximarea varigi fortei acestuia cu una linir developed by the tightener and to approximate the
variation of its force with a linear one.
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4.5. Fortele ce solicid discurile conicesi arcul de
compresiune coaxial cu arborele pedalier

Rezultantakgy)x a fottelor (Frp)x si (Qrp)x €StE

4.5. Forces that strain the cone pulleys and the
coiled compression spring, coaxial with the
pedal spindle
The resultant Kgy)x of the forces Ky)« and

(Qrp)xis

(Fro)y = o,

+ Q)

(15)

(FRp)x = \/(Frp)i + (Qrp)zx - 2[ﬁ':rp)x [QQrp)x [eosairy .

Deoarece unghiut,, nu este mult diferit de
180° se poate aproxima epslI—1si ca urmare

FRp D\/ o/ (Qrp))z( +2[ﬁFrp)x [ﬁQrp)x =(Frp

_ (Mtap)x da“rp +1_ ZEﬁMtap)x

(Mtap)x Harp

As the anglex,, does not much differ from 180°
there may be approximated ogs 0 -1 and
consequently

)X + (Qrp)x =

(16)

Dx

EEe 1
2

+ =
eumrp -1 eHm(rp _1]

Rezultanta Kgy)x Se descompune in dotforte
normale de afsare, EFry)x si (Froa)x P€ discurile
conice laterale aleapii din fata ale transmisiei

Dx
2

kaaz

eHm(rp -1 Dx

The resultantKgy)x decomposes in two normal
pressing forces,Fgy)x and Erpg)x, ON the lateral
cone pulleys of the front part of the gearing (figu

(figura 3): 3):
(Fro),
= = . 17
(FRpS)X (Fde)x 2siny (17)
(Fhﬁ)x
‘ (FRpd);
3 I
(Ip3), (. (FRpd),

Figura 3. Descompunerea rezultanteidtuor ce solicii discurile conice de pe arborele pedalier al trasigin
Figure 3. Decomposition of the resultant of foroaghe cone-disks of the transmission pedal spindle

La ré&ndul lor, fiecare dintre componentele
(Fros)x 81 (Froa)x S€ descompun in céate doforte:  (Frya)x decompose in two forces: two of them parallel
doua paralele cu axa arboreluitiiospate, Frys)’ si with the axis of the back wheel shafEgr{)® and
(Froa)® si doud perpendiculare pe axa acehiia (Fry)’% and the other two perpendicular on the axis
arbore, Frys)'x si (Frod)'s figura 3. of the same shaftfk.)'x and Froa)'x figure 3.

Discul conic din stdnga este fix, solidar cu The cone pulley to the left is fixed, consistent
arborele pedalier, astfeh @ambele componente ale with the pedal spindle, so that both components of
fortei (Fros)x Care 1l solicii se descakc direct in  the force Egy)x stressing it directly discharge in this
acesta. one.

Discul conic din dreapta este dngmobil, The cone pulley to the right is however mobile,
translatabil in lungul arborelui pedalier de-a luhg translatable along the pedal spindle, along some
unor canelurigi ca urmare componentei paréaleu  grooves, and consequently the component parallel
axa arborelui pedalier a ¥ (Froa)x, with the axis of the pedal spindle of the force

(Froa)x,

In their turn, each of the componenEf), and
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(Froa )2 = (Froa ), oSy,

care 1l solici# din partea curelei transmisiei, trebuie
si i se opua o fona exterioai autoadaptahil
Aceast fungie este asiguratde arcul elicoidal de

(18)

which stresses it from the gearing belt, must be
opposed by a self-adaptable external force. This
function is ensured by the coiled compression gprin

compresiune 4, montat pretensionat, coaxial cu, installed in a pre-tensioning manner, coaxidhwi

arborele pedaliesi solidar la rotéde cu acesta, arc
ce dezvoli instantaneu faa (Fp)x:

F
(Fde)i=(Fde)x @0w=(2§§’g)y* =(Falx
Forta dezvoltat de arcul 4 este liniar

dependeritde gigeata (comprimarea) sa,

Gm?
3
m

(Fa)

8h[D

undeG — modulul transversal al materialului arcului;
d — diametrul spirei arculuin — nunarul de spire
active ale arculuiD,, — diametrul mediu al arcului.

Pe de al parte, deform@a arculuisi implicit
forta dezvoltal de acesta este liniar dependedé
deplasarea axiala discului conic mobil al to de
curea de pe arborele pedalier:

[Dy

Ox =Omin + Oma = D

2

(Fa), =ka BB =Ka Bpmin +Ka

Este de precizatacforta de pretensionare a
arcului este R a)min = KalBmin.

O reprezentare grafica corespondeei dintre
deformaia arcului, fora dezvoltat de acestasi
deplasarea axidéla conului mobil al variatorului se
prezing in figura 4.

Relaia dintre momentul de torsiune la arborele
pedaliersi forta arcului este

ZtﬁMtap)x
Dy

relgie ce pune in evideh dependet@ momentului
de torsiune la arborele pedalier simultan lifnide
diametrul instantaneu al tibde cureasi de fotta
dezvoltad de arcul 4.

Daca momentul de torsiune la arborele pedalier
se fistrea constant, crgerea valorii momentului
de torsiune rezistent deterrairsimultan séderea
diametrului instantaneDy si cresterea valorii fotei
(Fa)x dezvoltad de arcul 4.

Kia2 D(FRp)X = 2|:GFA)X Mgy = ('\Atap)X :kt“ﬂmx EQFA)X,

the pedal spindle and consistent in rotation whik t
one, a spring which instantaneously develops the

force Fa)x

= (Fro), =2((Fa), oy. (19)
The force developed by the spring 4 is linearly
dependant on its arrow (compressidn),
=kp By, (20)
whereG — transversal modulus of the spring material;
d — diameter of the spring coitt — number of active
coils of the springD,,— medium diameter of the spring.
On the other hand, the deformation of the spring
and implicitly the force developed by this one is

linearly dependant on the axial shift of the mobile
cone pulley of the pulley wheel on the pedal sgndl

X [gy;

[_Emaxz_ Dy gy

The pre-tensioning force of the spring is
(FA)min = kAl:amin-

A graphical representation of the correspon-
dence among the spring deformation, the force
developed by this one and the axial shift of the
mobile cone of the variator is shown in figure 4.

The relation between the torsion moment at the
pedal spindle and the force of the spring is

(21)

(22)
a2

relation that emphasizes the dependence of the
torsion moment at the pedal spindle, simultaneous,
linear, on the instantaneous diameter of the pulley
wheel and on the force developed by the spring 4.

If the torsion moment at the pedal spindle
keeps constant, the rise of the value of the aadist
torsion moment simultaneously determines the
diminution of the instantaneous diamelbgrand the
rise of the value of the forc& /), developed by the
spring 4.
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Luéand in considerare eaum (13) si ecuaia Considering the equation (13) and the previous
anterioa#, se poate pune in evidémelgia dintre  equation, there may be highlighted the relation
momentul de torsiune rezistent la roata spate &etween the resistant torsion moment at the back
bicicleteisi forta dezvoltat de arcul 4: wheel of the bicycle and the force developed by the

spring 4:

(Mtrs)y = Eﬁz; [igy (D |:ﬂFA)x- (23)

Dmax

y

F )

(F4),
(F A)mm

Bmin

Bx

Bmax

Figura 4. Corespondengrafic dintre deformda arcului, fota dezvoltat de acestal
deplasarea axiak conului mobil al variatorului
Figure 4. Graphical correspondence between thagpeformation, the force developed by this onethadaxial shift
of the mobile cone of the variator

Dependeta este liniat. Creterea valorii The dependence is linear. The rise of the value
momentului de torsiune rezistent deterinin of the resistant torsion moment determines the rise
cresterea n acekaraport a fotei arcului 4, ceea ce to the same ratio of the force of the spring 4,clhi
are ca efect comprimarea acestuia, deddex®a results in its compression, therefore in the
diametrului instantaneDy si pe cale de consegin  diminution of the instantaneous diamet®s and
scaderea turgei rotii spate, deci salerea vitezei de consequently the diminution of the rotative spekd o
deplasare a bicicletei. the back wheel, therefore the diminution of the

advancement speed of the bicycle.
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In acest context este utipunerea in evideha In this context, there is useful to emphasize the
dependetei directe a momentului de torsiune la direct dependence of the torsion moment at the back
roata spate de diametrul instantabgu wheel on the instantaneous diamddgr

al -D
(Mt rs)y = k“_ [tgy (Dys Tk Bpmin + ka [_Pmaxix [ﬂng . (24)
kuaz 2

Relaia anterioat subliniaz si ea faptul & The previous relation also highlights that the
momentul de torsiune la roata spate are o ti@ria torsion moment at the back wheel has a linear
liniard in raport cu diametrul instantanBy variation in relation to the instantaneous diamBter
5. Concluzii 5. Conclusions

Bicicleta este un mijloc de agremesit de The bicycle is a means of pleasure and modern
transport urban modegn nepoluant, foarte indgit ~ urban transportation, non-polluting, very much
si foarte utilizat. endeared and used.

Apar tot mai frecvent sofii constructive Novel constructive solutions appear with

novatoare, care prefigurgagchimtari atat privind  increasing frequency, entailing changes in both
designul bicicletei viitorului [7, 8], cai in ceea ce design [7, 8] and transmission [2, 3, 4, 5, 6]t t
priveste transmisia utilizat[2, 3, 4, 5, 6]. bicycle of the future.

O transmisie cu tutee autoreglabdl este A transmission with self-adjustable rotative
resimita ca o necesitate, in special de utilizatorispeed is felt as a necessity, especially by non-
nepreteriosi in ceea ce prikge dotarea specidla  pretentious users as regards the special provigion
bicicletei, relativ comozi, pin interesé in a regla the bicycle, relatively easy-going, little interestin
frecvent raportul de transmitere sau chiar detanjafrequently adjusting the gearing ratio or even
de necesitatea efedtii acestui reglaj. annoyed by the necessity of effecting this adjustme

Este elaboratsi se afi in procedut de A novel concept of self-adjusting speed
brevetare un concept nou de transmisie cutiura transmission has been developed and is undergoing
autoreglabi. Un model matematic al transmisiei patenting procedure. The mathematical model of the
confrmd ca aceasta funmoneaz conform cu transmission has confirmed its operation in
obiectivele avute in vedere la conceperea ei. accordance with the conceptual objectives.
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