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Rezumat. Transmisiile cu lanutilizate la biciclete pot fi ~ Abstract. Chain gears used for bicycles may be simple,
unele simple, care realizeazun singur raport de which achieve a single gear ratio, or complex, ok
transmitere, sau unele complexe, la care raportul dthe gear ratio takes several discreet values. Tfrou
transmitere ia mai multe valori discrete. Prin aegh  regulating the gear ratio, the bicycle advancenspeed
raportului de transmitere se regleésin fapt viteza de is in fact regulated, in order to make it adequat¢he
deplasare a bicicletei pentru a o0 adecva darin bicyclist's desire, the road conditions and the eow
biciclistului, condiiilor de drumsi puterii dezvoltat la developed at the pedal shaft by the bicyclist.
arborele pedalier deitre biciclist. Different bicyclists have different objectives: sem
Diversii biciclisti au obiective diferite: unii fac of them aim at performance, others use the bicfamle
performana, akii utilizeazi bicicleta pentru relaxare,tél  relaxation, and others simply get out of place.
pur si simplu se deplaseaz in conseciti, valoarea Consequently, the maximal value of the power that t
maxini a puterii pe care biciclistul este capabil sae est bicyclist is able or is willing to develop at thedal shaft
dispus & o dezvolte la arborele pedalier este difedlié la  is different from case to case. Therefore, the diecy
caz la caz. Din acest motiv se impune ca trandmisii gears must be personalized.
bicicletelor & fie personalizate. The paper herein describes the range of speeds
Lucrarea descrie domeniul de viteze capabil a filikely of being achieved with a bicycle and emphasi
realizat cu o biciclétsi subliniazi, da@ mai era cazul,&c  if there was still the case, that the optimal oatiion of
ordonarea optith a rapoartelor de transmitere trebuie the gear ratios must be performed in geometriceseri
facutd In serie geometric Se arat ca transmisii utilizate  There is shown that the currently used gears iychés
curent la biciclete nu respécaceast cerina, se d o do not observe this requirement, there is offered a
soluie de numere de dinale rgilor de lan care rezolg solution for the teeth number of the chain wheetsich
suficient ordonarea coreéch rapoartelor de transmitegie  sufficiently solves the correct ordination of theag
se precizeaz ci sunt justificate cerc#ti pentru  ratios and there is specified that researchesuatédi¢d
concepereasi realizarea unei transmisii cu ttie  for conceiving and achieving a gear with self-regjnlg
autoreglabii. rotative speed.

Cuvinte cheie:transmisie cu lanrapoarte de Key words: chain gear, gear ratios, ordination
transmitere, ordonare

1. Introducere 1. Introduction

Bicicleta este un mijloc de transpogt de The bicycle is a very popular means of
recreare foarte popular, nepoluant, de vechetieadi transportation and of recreation, non-polluting, of
si de viitor [2, 5]. old tradition and promising future [2, 5].

La marea majoritate a bicicletelor moderne se  For the great majority of modern bicycles,
utilizeaz transmisii cu lanpentru a face legura  chain gears are used in order to make the cinematic
cinemati@ intre arborele pedaliegi arborele rai connection between the pedal shaft 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.

Transmisiile cu lanutilizate la biciclete pot fi Chain gears used for bicycles may be simple,
unele simple, care realizeazn singur raport de which achieve a single gear ratio, or complex, in
transmitere, sau unele complexe, la care rapoetul dwhich the gear ratio takes several discreet values.
transmitere ia mai multe valori discrete. More complex chain gears require more chain
Transmisiile cu lah mai complexe necesitmai  wheels, either only on the back wheel shaft, oo als
multe rai de lan fie numai pe arborele fiospate, on the pedal shaft, as well (adequate) mechanisms
fie si pe arborele pedalier, precugh mecanisme for commuting the chain from a chain wheel to an
(adecvate) pentru comutareatldni de pe o roat  (immediately) neighboring one.
de lan pe una (imediat) vecin

Prin reglarea raportului de transmitere se  Through regulating the gear ratio, the bicycle
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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. shaft by the bicyclist.

Diversii biciclisti au obiective diferite: unii fac Different bicyclists have different objectives:
performama, alkii utilizeazi bicicleta pentru some of them aim at performance, others use the
relaxare, ali pur si simplu se deplaseaz In  bicycle for relaxation, and others simply get ofit o
consecim, valoarea maxith a puterii pe care place. Consequently, the maximal value of the
biciclistul este capabil sau este dispa®slezvolte power that the bicyclist is able or is willing to
la arborele pedalier este diférde la caz la caz. Din develop at the pedal shaft is different from case t
acest motiv se impune ca transmisiile bicicletalior case. Therefore, the bicycle gears must be
fie personalizate. personalized.

Intr-un model de mcaresi de solicitare al In a bicycle movement and strain model, the
bicicletei, marimi de iesire sunt viteza de deplasare output values are the bicycle advancement speed
a bicicleteisi rezistena la inaintare opdsacesteia, and the road resistance opposing the former, both
ambele determinand puterea rezistemdr marimi determining the resistant power, and the input
de intrare sunt tute cu care biciclistul antreneaz values are the rotative speed with whom the
arborele pedaliesi momentul de torsiune dezvoltat bicyclist drives the pedal shaft and the torsion
la arborele pedalier, ambele determinand puteremoment developed at the pedal shaft, both
antrenoare. determining the driving power.

Lucrarea de fa ia in considerare modelul de The paper herein considers the bicycle
miscaresi de solicitare al bicicletei prezentat in [2], movement and strain model presented in [2], with
cu notaiile corespunitoare, fiind o dezvoltare a the corresponding notations, being a development

acestei luciri. of this paper.
2. Viteza de deplasare a unei biciclete 2. Advancement speed of a bicycle
Diversii  biciclisti au performate proprii The different bicyclists have their own different

diferite, definitorii fiind puterea maxii si performances, there being decisive the maximal
momentul de torsiune maxim pe care le pot dezvoltpower and the maximal torsion moment they may
la arborele pedalier. develop at the pedal shaft.
Conform [2], puterea dezvoltatle un biciclist According to [2], the power developed by a
la arborele pedalier al bicicletei se exgriou relaia: bicyclist at the bicycle pedal shaft is expressed
through the relation:

Nap =wapEIMtap =2TchapEIMtap = 2mlin,, by, [F, = 2mlh,, by, [k, [Gg, (1)
in care: in which:
Nap — puterea la arborele pedalier; Na, — power at the pedal shaft;
W, — Viteza unghiuldra arborelui pedalier; w,p — angular speed of the pedal shaft;
Mip — momentul de torsiune la arborele pedalier; M, — torsion moment at the pedal shatft;
Ny — turdia arborelui pedalier; Ngp — rotative speed of the pedal shaft;
b, — lungimea braului pedalier; b, — length of the pedal arm;
F, — forta de apsare asupra pedalierului (asupra F, — pressing force upon the pedal support (upon
pedalei braului pedalier); the pedal of the pedal arm);

Gg — greutatea biciclistului; Gg — bicyclist’s weight;
ko = Fp / Gg — coeficient. k, = Fp / Gg — coefficient.

Relgia (1) pune in evidea faptul &, la o The relation (1) emphasizes that, for a bicycle

bicicleti la care lungimea btalui pedalier estdy,,  whose pedal arm length s, the power developed
puterea dezvoltat de biciclist este direct by the bicyclist directly depends on the rotative
dependerit de turaia ny, cu care acesta antrengaz speedi,, with whom this one drives the pedal shaft
arborele pedaliersi de fota F, de agsare pe and on the pressing forég upon the pedal support.
pedalier. Puterea este mafinda@ este maxim The power is maximal if there is maximal the
produsul n,[F, dintre turaia arborelui pedaliesi  product n,[F, between the pedal shaft rotative
forta de apsare pe pedalier, dafirf a se Trelege  speed and the pressing force upon the pedal sypport
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prin aceastagatat turga n,, a arborelui pedalier, without assuming that both the pedal shaft rotative
catsi forta Fp, de afisare pe pedalier sunt simultan speedn,, and the pressing forde, upon the pedal
maxime. support are simultaneously maximal.

Urmatoarea precizare este necésamprin The following specification is necessary: through
coeficientulk, se evidefiazi legitura direck dintre  the coefficientk, the direct connection between the
forta de apsare pe pedaliersi greutatea pressing force on the pedal support and the batigli
biciclistului. Tn mod uzual coeficientl, ia valori  weight is emphasized. The coefficidptusually takes
subunitare, doar la lindit acesta fiind egal cu sub-unitary values, at limit being equal to unithén
unitatea (atunci cand biciclistul nu mai gie saua  the bicyclist is no longer seated on the bicyclidka
bicicletei si apas cu intreaga sa greutate asupraand presses with his/her entire weight on one @f th
uneia dintre pedalele bicicletei). Coeficientky  bicycle pedals). The coefficied, may take supra-
poate lua valori supraunitare doar in cazul in carenitary values only in the case in which the bisgcl
biciclistul se poate sprijini suplimentar, de exéamp may further lean, for instance in the area of kis/h
in zona umerilor, caz in care fardezvoltat la shoulders, in which case the force developed at the
pedalier nu mai are l&tura direc evideni cu  pedal shaft no longer has obvious direct connection
greutatedsg a biciclistului. with the bicyclist's weighGeg.

Ca urmare, este evideni waloarea faei cu Consequently, it speaks for itself that the value
care un biciclist poate &pa pe braul pedalier este of the force with whom a bicyclist may press on the
limitata superior, pedal shaft is superiorly limited,

Fo<(Fp) @)

ceea ce determinmplicit si faptul @ momentul de  which implicitly entails that the torsion moment
torsiune dezvoltat la arborele pedalier nu poataleveloped at the pedal shaft cannot exceed artertai

depisi 0 anumit valoare maxiri: maximal value:
Mtap = bp l:Fp s (M tap )max = bp [(Fp)max' (3)
Se poate considerai wu difei semnificativ The maximal rotative speeds with whom the

turagiile maxime cu care diveii biciclisti aduki pot  different adults can drive the pedal shaft of ayde
antrena arborele pedalier al unei biciclete, dé&& es may be considered not to significantly differ among
cert @ exist 0 anumill valoare maxirih a acestui themselves, but it is certain that a certain makima

parametru, limitéi fiziologic: value of this parameter, physiologically limiteslists:
Nap < (nap )max. (4)
Conform [1, 4], pentru un larcinematic relga According to [1, 4], for a cinematic chain, the
dintre mirimea de igire y, si marimea de intrarey; relation between the output valyg and the input
este dat de ecuga de transfer,y. = it I, valuey is given by the transfer equation,= it Iy;,

it = ydY fiind functia de transfer. Tn cazul transmisiei it = yJy; being the transfer function. In the case of a
unei biciclete, it este chiar raportul total de bicycle gearjr is the very total gear ratio which, in
transmitere, care in aceaabordare are expresia this approach, has the expression

((*)rs)ij 3 (nrs)ij _ (Zap)i (5)
Wap Nap (er)j ,
undew este viteza unghiulam raii spate,n,s este  wherews is the angular speed of the back whagl,

turatia roii spate, iar Zyp)i si (z¢); sunt numerele de is the rotative speed of the back wheel)( and
dinti ale railor de lan de pe arborele pedalier, (z); are the teeth number of the chain wheels on the

it = ('T )ij =

respectiv de pe arboreletiigpate. pedal shaft, respectively on the back wheel shaft.
Viteza de deplasare a unei biciclete se exjprim The advancement speed of a bicycle is
prin relgia: expressed through the relation:

11n [2], raportul de transmitere s-a definit, camfig[3], ca fiindir = Wap/ Wrs = Nap/Nes = (Z)i/ (Zap)i-
In [2], the gear ratio was defined, accordinBlp as beingt = wp/wys = Nay/Nis = (Z)i/ (Zap)i-
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(ol = (onsly L2 = i ) Ciogp 525 = ey ) i (e, ©)

unded,s este diametrul exterior altibspate. whered, is the external diameter of the back wheel.
Momentul de torsiune transmis la roata spate a The torsion moment transmitted to the back
bicicletei, moment de torsiune antrenor, este wheel of the bicycle, driving torsion moment, is
1 1 [( )
M | = D(—EIM < \M¢ ] = 3(— M )
( trs)IJ 7 iT )ij tap (( tfs)ll)max T i )ij tap Jmax (7)
unden+ este randamentul transmisiei bicicletei. wheren is the bicycle gear efficiency.

Evident, bicicleta se &flin miscare doar dac Obviously, the bicycle is in motion only if the
momentul de torsiune rezistent la roata spate estesistant torsion moment at the back wheel is
mai mic decéat cel antrenor. smaller than the driving one.

Puterea transmisla arborele roi spate se The power transmitted to the back wheel shaft
exprima prin relgia: is expressed through the relation:

1
(Nrs)ij = ((*)rs)ij E(Mtrs)ij = ZHEﬁnrs)ij Mt El(iTTEMtap = 2nthy gy My ) =n1 MNgp - (8)
ij
Se obser¥ ca varigia raportului de transmitere It may be noted that the variation of the gear

nu influeneaz valoarea puterii disponibile la ratio does not influence the value of the available
arborele r@i spate, ci doar tuga ratii spate power at the back wheel shaft, only the back wheel
(implicit, viteza de deplasare a bicicletek rotative speed (implicitly the bicycle advancement

valoarea momentului de torsiune antrenor. speed) and the value of the driving torsion moment.
Tinand conti de relaia (7), relaia (8) poate fi Also considering the relation (7), the relation
pusi sub forma: (8) may be put under the form:
Nt MNap _ . Nap
((*)rs)ij =T—)* =(ir )ij Eot 9)
Mt ij Mtap

Ca urmare viteza de deplasare a bicicletei se  Consequently, the bicycle advancement speed
poate exprima in fume de puterea dezvoltale may be expressed as a function of the power
biciclist si de momentul de torsiune antrenor, acestadeveloped by the bicyclist and of the driving torsi
din urma fiind dependent de momentul de torsiunemoment, the latter depending on the torsion moment
la arborele pedaliegi de raportul de transmitere al at the pedal shaft and of the chain gearing gear
transmisiei cu lan ratio:

[N N
(Wo)j = (xs); B(L_S:%T_)aﬁgdg_s:(ﬁ)ii Gﬁgdé_s (10)
ap

2 Mtrs i]
Luand in considerare reila (4), relaia (6) se Considering the relation (4), the relation (6) is
scrie sub forma: written under the form:
(Vb)ij < nfir )ij [ﬂnap)max (s, (11)
iar tindnd cont de faptulacN, < (Nap)max reld@ia  and considering thadts, < (Nap)max the relation (10)
(10) se scrie sub forma: is written under the form:
T |:ﬁl\l""p)max rs

(12)

in aceste condli este justificat ca domeniul de Under these conditions, it is justified for the
vitezi capabil a fi realizat cu o bicicketsa fie range of speed likely of being achieved with a
reprezentat grafigi analizat in funge de momentul bicycle to be graphically represented and analyzed
de torsiune antrenor dezvoltat la roata spate as a function of the driving torsion moment
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bicicletei, cu luarea Tn considerare a puterii mei
disponibile dezvoltat de biciclist si a turaiei

developed at the bicycle back wheel, considering
the available maximal power developed by the

maxime cu care acesta poate antrena arborelgicyclist and the maximal rotative speed with whom

pedalier.

3. Discuie

in coordonate Nlys, W), relaia (11) are ca
reprezentare grafico familie de drepte paralele cu
ordonata, cate o dreaptpentru fiecare valoare
distinct a raportului de transmiterg;.

in aceleai coordonate, ret@ (12) determia o
familie de hiperbole, nuainul acestora fiind de
asemenea egal cu naml rapoartelor de
transmitereig);;.

Se face obserta ca odat cu cragterea
raportului de transmitere gte viteza de deplasare
a bicicletei, dar scade momentul
antrenor transmis tib spate.

3.1. Domeniul de vite# la o bicicleti cu un
singur raport de transmitere
Dac transmisia bicicletei realizeéidzdoar un

this one may drive the pedal shaft.

3. Discussion

In coordinatesNlys, W), the relation (11) has as
graphical representation a family of lines parallel
with the ordinate, one line for every distinct \alu
of the gear ratioi{);.

In the same coordinates, the relation (12)
determines a family of hyperbolae, their number
being in their turn equal to the number of the gear
ratios (q);j.

There may be noted that once with the rise of
the gear ratio, the bicycle advancement speed, rises

de torsiunebut the driving torsion moment transmitted to the

back wheel diminishes.

3.1. Range of speed for a bicycle with a single
gear ratio
If the gearing of the bicycle achieves only one

singur raport de transmitere, atunci domeniul degear ratio, then the range of speed charactefastic
viteza caracteristic acesteia, figura 1, este determinatis one, figure 1, is determined by the inequation

: (13)

111i |
= {{{M

|
ap

| ¥ %
| {¥ b i 1.”“1
\

!

[u-.ﬁj,,m;\\

e = _|.— -r'."'_'ll_’- (=F]

de inecudile:
Vp < Tty [ﬂnap)max ld, s
N1 ANap max Frs
Vp £
M, 2
r
M; _ < (I\/It 5
rs rs/max
Yh
‘[\I l:.".-l:l'-'ll‘\_ = I.rl:“\i:'.l:llll.\,l\.:l
(v b e
A o 2
i _t _W‘lj_ i’i“ ez
O ':M:r\. D

a)

o

Fpg -:In:u\

b)

Figura 1. Domeniul de viteze la o bicidetu un singur raport de transmitere
Figure 1. Range of speed for a bicycle with a sirggar ratio

In domeniul de vitezse aff orice punct A care
satisface simultan reide (13).
Orice punct B pentru care

(Vo) B

nu face parte din domeniul de vifezchiar dag
sunt indeplinite celelalte déwondiii,

Mtrs

S nr [QNap)max Bdr—s |

In the range of speed, there is any point A,
which simultaneously satisfies the relations (13).
Any point B for which

: (14)

is not part of the range of speed, even if theee ar
fulfilled the other two conditions,
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(Vo)g < T |:ﬂnap)max [,
( ' (15)
Mt B =< Mts max

deoarece biciclistul nu poate dezvolta putereaas the bicyclist cannot develop the necessary power
necesat.

Similar, nu face parte din domeniul de vitez Similarly, there is not part of the range of speed
orice punct C cu abscisa any point C with the abscissa
(Vb)c > Tilly |:(nap)max [y, (16)
chiar dad se afti in relgia even if itis in the relation
T [QNap)max rs
(Vb)c M 5
trs , (17)

deoarece biciclistul nu poate dezvolta tiwa as the bicyclist cannot develop the necessary

necesat la arborele rgi spate. rotative speed at the back wheel shaft.
In fine, nici orice punct D cu ordonata Finally, no point D with the ordinate
(M trs )D > (M trs )max’ (18)
chiar dad abscisa satisface simultan téla even if the abscissa in chorus satisfies #iations

(Vb)D < Tl |:Qnap)max [ty s

IR L) SE Y @9
P/ My, 2

nu este cuprins in domeniul de vitedeoarece is not comprised in the range of speed, as the
momentul de torsiune antrenor dezvoltat de biciclisdriving torsion moment developed by the bicyclist
este insuficient. is insufficient.

Dac puterea maxith dezvoltal de biciclist If the maximal power developed by the
este mai mare, atunci domeniul de vitezeste ca  bicyclist is greater, then the range of speed rises
urmare a faptului & limita vitezei dependeitde  following the fact that the power dependant speed
putere, relaa (12), crgte pentru orice valoare a limit, relation (12), rises for any value of thewiing
momentului de torsiune antrenor (curba 2 in figuratorsion moment (curve 2 in figure 1a). For the very
la). Din acelg motiv, da@ puterea maxih same reason, if the maximal power developed by
dezvoltai de biciclist este mai mi¢ atunci the bicyclist is smaller, then the range of speed
domeniul de vitez se reduce (curba 3 in figura 1a). diminishes (curve 3 in figure 1a).

Pe de alt parte, dag se modifia raportul de On the other hand, if the gear ratio modifies,
transmitere, atunci domeniul de viiege modifia. then the range of speed modifies. For instance,
De exemplu, figura 1b, dacaportul de transmitere figure 1b, if the gear ratio diminishes, then the
scade, atunci momentul de torsiune antrenor maxirmaximal driving moment of torsion rises, relation
creste, relaia (7), dar scade viteza maxipatat cea (7), but the maximal speed diminishes, both the one
dependerit de turagia maxima a arborelui pedalier, depending on the maximal rotative speed of the
relaia (6), catsi cea dependeitde putere, retm  pedal shaft, relation (6), and the one depending on
(12). power, relation (12).

Trebuie ficuta si observéia ci daa se adopi o The observation must be made that if we adopt a
valoare mai mare pentru diametdy al raii spate, greater value for the diametdg of the back wheel,
atunci domeniul de vitézcreste, viteza maxirm  then the range of speed rises, the limit maximeédp
limita fiind liniar dependerit de aceast marime  being linearly dependent on this value (relatidds (
(relatiile (6) si (12)). Momentul de torsiune antrenor and (12)). The driving torsion moment is not
nu este dependent de diametrulirgpate. dependent on the back wheel diameter.
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Personalizarea in raport cu perfornea The personalization according to the bicyclist’s
biciclistului a transmisiei cu un singur raport seperformances of the gear with a single ratio may be
poate face fie prin valoarea raportului dedone either through the value of the gear ratio, or
transmitere, fie prin adoptarea adedvat through the adequate adoption of the bicycle wheel
diametrului railor bicicletei, de interes fiind diameter, the diameter of the back wheel being of

diametrul raii spate. interest.
3.2. Domeniul de vite# la o bicicleti cu mai 3.2. The range of speed for a bicycle with several
multe rapoarte de transmitere gear ratios
Dac transmisia bicicletei permite realizarea If the bicycle gear allows achieving several

mai multor rapoarte de transmitere, atunci domeniubear ratios, then the range of speed is given by th
de vitez este dat de reuniunea domeniilor de vitez reunion of the ranges of speed corresponding to
ce corespund fiacuia dintre rapoartele de every gear ratio that the bicycle gearing may
transmitere pe care transmisia bicicletei le poatechieve. In figure 2 such a range of speed isqulott
realiza. In figura 2 este trasat un astfel de domen out, considering the hypothetical conditions:
de viteze, luand in considerare caiiléi ipotetice:  (Ng)max = 5 rot/s, Miap)max = 100 N, (Nap)max = 600
(nap)max=5r0tlsv Mtap)maxz 100 N, (Nap)max= 600 NEn/s, i-|- O {1; 1.5; 2; 2.5; B, nr = 0.9 and
Nim/s,it0{1; 1,5;2;2,5;8,nr=09sids=08m. ds= 0.8 m. The ordination in arithmetic series of
Ordonarea n serie aritmetica rapoartelor de the gear ratios is not to be found in the practite
transmitere nu se régeste in practica transmisiilor the chain transmissions used for bicycles.

cu lart utilizate la biciclete.

vy ‘

M. .,

: T Eove==

0 ;

100 130 200 250 300 ':Mt IS }max

Figura 2. Domeniul de viteze la o bicidetu un singur raport de transmitere
Figure 2. Range of speed for a bicycle with a sirggar ratio

Neglijand inetia bicicletei si considerand Neglecting the bicycle inertia and considering
constant turgia la arborele pedalier, odatcu the rotative speed at the pedal shaft to be cornstan
schimbarea raportului de transmitere apare un satince with the change of the gear ratio, a sudden
brusc de vitez a bicicletei. In figura 2 aceste salturi shift of speed of the bicycle appears. In figure 2,
apar explicit pentru fiecare dintre valorile maximethese shifts explicitly appear for every maximal
ale momentului de torsiune transmis la roata spatejalue of the torsion moment transmitted to back
biciclistul dezvoltand puterea maxim wheel, the bicyclist developing maximal power.

Personalizarea in raport cu perfornee The personalization in relation to the bicyclist’s
biciclistului a transmisiei cu mai multe rapoarte d performance, of the gearing with several gear satio
transmitere se poate face intotdeauna prin stedilir can always be done through adequately settling
adecvat a valorii acestora. their value.
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3.3. Ordonarea optima a rapoartelor de 3.3. Optimal ordination of the gear ratios
transmitere
La o biciclet a crei transmisie cu lamealizeaz For a bicycle whose chain gear realizes the gear
rapoartele de transmiterig,, k O {1, 2, ...; m, ratios in, kK O {1, 2, ...; n}, i < lren)

itk < ite1), COrespunitor trecerii la o valoare vecin ~ corresponding to the passage to a close valueeof th
a raportului de transmitere se pot defini, ca pentr gear ratio, there may be defined, as for any ggarin
orice transmisie cu reglare in trepte a fieissau a  with regulation in steps of the rotative speed r o

vitezei [1, 4] the speed [1, 4]:
- pierderea maxithde vitez - the maximal loss of speed
nt [6'\‘ ) : .
Suk = Vb(k+1) ~ bk = ‘(ﬁorﬂ Bd;—s('T(kﬂ) —in); (20)
tap Jmax
- pierderea maxigrelativa de vitez - the relative maximal loss of speed

Vi -V [
Ay = b(k+1) ~ Vbk _qo Yok _q j _q_ T-(k+) 21)
/

Vb(k+2) Vb(k+2) il [QNap max rs Tk

Pierderea maxithde vitea este sugestiv pas The maximal loss of speed is suggestively
n evidena n figura 3, care reprezihun detaliu al enhanced in figure 3, which represents a detail of
figurii 2. figure 2.

Figura 3. Variga in salturi a vitezei maxime la o bicidetu mai multe raporturi de transmitere
Figure 3. Variation in shifts of the maximal spée@ bicycle with several gear ratios

O transmisie cu reglare in trepte este optim A gear with regulation in steps is optimally
conceput daa@ pierderea relatiymaxima de vitea  conceived if the maximal relative loss of speed is
este constaiat Conform reléiei (21) rezulf ca  constant. According to the relation (21), there
rapoartele de transmitere trebuie ordonate Tn seriensues that the gear ratios have to be arranged in

geometrid, cu o raie ¢: geometrical series, with a raijo
T (k41 I (k+1 :
AN :l—M:ct. Mch =ct. e ip(ken) = O Ok - (22)
Tk Tk
Cu cat réa are o valoare mai miic cu atat The smaller the value of the ratio, the smaller

pierderea maximrelativa de vitez este mai mig.  the relative maximal loss of speed. On the other
Pe de alt parte o valoare mica raiei determii un  hand, a small value of the ratio determines a
domeniu de reglare redus, echivalent cu un domeniteduced range of regulation, equivalent to a redluce
de viteze redus, sau necédiin nunir crescut de range of speed, or requires an increased number of
rapoarte de transmitere pentru a acoperi un domenigear ratios in order to cover an adequate range of
de reglare adecvat. regulation.
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in practica transmisiilor cu larpentru biciclete In the practice of the chain gears for bicycles,
este foarte goari ordonarea in serie geomelria  the ordination in geometric series of the gealwosgati
rapoartelor de transmitere dape arborele pedalier is very easy if a single chain wheel is provided on
este prefzuti o singud roat de lan. Dac pe the pedal shaft. If two or several chain wheels are
arborele pedalier sunt dbgau mai multe tode lan  set up on the pedal shaft, such an ordination is
0 asemenea ordonare este dijdilar posibi. difficult, but possible.

Afirmatia de mai sus se poate exemplifica cu 0  The statement above may be exemplified with a
transmisie curent intaliit La aceastazf); 0 {28;  currently encountered gear. In this oreg,)( {28;

38; 48, (zy; O {14; 16; 18; 21, 24; 28 iar  38; 48, (z9; U {14; 16; 18; 21; 24; 38 and the
rapoartele de transmitere realizate sugy C {1; realized gear ratios arer)( U {1, 1.167; 1.333;
1,167; 1,333; 1,357; 1,555; 1,583; 1,714; 1,7999;,8 1.357; 1.555; 1.583; 1.714; 1.75; 1.809; 2; 2; 2,11
2; 2; 2,111; 2,286; 2,357; 2,667; 2,714; 3; 31428 2.286; 2.357; 2.667; 2.714; 3; 3.428 heoretically,
Teoretic transmisia asigur3 x 6 = 18 rapoarte the gear ensures 3 x 6 = 18 distinct ratios, but si
distincte, dar se obserea sase grupe de cate dou groups of two ratios have identical or very close
rapoarte au valori identice sau foarte apropiage. Pvalues. On the other hand, the gear ratios fornyed b
de alt parte, rapoartele de transmitere formate dehe wheel withz,, = 28 number of teeth, which is
roata cu nurrul de dini z, = 28, si anume {1; 1.167; 1.333; 1.555; 1.75}2are practically
{1, 1,167; 1,333; 1,555; 1,75;},2sunt practic arranged in geometrical series, with the ratio
ordonate in serie geometticu raia¢ = 2°01,149. ¢ = 2°01.149.

Strict din punct de vedere al valorilor Strictly from the point of view of the gear ratio
rapoartelor de transmiterg al ordoririi acestora, values and of their ordination, better that the
superioad transmisiei prezenta@nterior 1i este cea previously presented gear is the one for which
la care &) U {21; 34; 53 si (z4); U {14; 16; 17; (zy)i U{21; 34; 53, (z¢); U {14; 16; 17, 18; 19; 31
18; 19; 2}. Se asigurtot o mutime de 3 x 6 =18 There is also ensured a set of 3 x 6 = 18 distinct
rapoarte de transmitere distinctey)( O {1; 1,08; gear ratios,ig); U {1; 1.08; 1.167; 1.26; 1.35; 1.5;
1,167; 1,26; 1,35; 1,5; 1,62; 1,79; 1,89; 2; 2,125;1.62; 1.79; 1.89; 2; 2.125; 2.43; 2.52; 2.79; 2.94;
2,43; 2,62; 2,79; 2,94; 3,12; 3,31; 3 7&lar fira 3.12; 3.31; 3.7B however with no superposition, a
nici o suprapunere, ordonare Aunrapoartelor intr- good ordination of the ratios in a geometric series
o0 serie geometriccu raia ¢ = 1,08si un domeniu  with the ratio¢ = 1.08 and a wider range of
de reglare mai larg. Acedstsoluie are doar regulation. This solution only has the disadvantage
dezavantajul unei difergm relativ mari intre of a relatively big difference among the number of
numerele de dinale railor de pe arborele pedalier, teeth on the pedal shaft, which may create
ceea ce poate crea dificiltla trecerea lamlui de  difficulties during the passage of the chain from a
pe o roat mica pe roata mare vecin small wheel to the great wheel close-by.

Indiferent da& dezavantajul meionat poate fi Indifferently if the mentioned disadvantage
eliminat, la transmisiile cu lanactuale, cu mai may be eliminated, for the current chain gearsh wit
multe rai pe arborele pedalier, dezavantajul majorseveral wheels on the pedal shaft, the major
ramane cel al dificulttii selectirii strict omogene a disadvantage remains the difficulty of the strictly
rapoartelor de transmitere. Inclusiv din acest moti homogeneous selection of the gear ratios.

sunt justificate cercati pentru concepereasi  Inclusively for this reason, researches are jestifi
realizarea unor transmisii cu ttie autoreglabii ~ for conceiving and realizing gears with self-
pentru a fi utilizate la biciclete. regulating rotative speed to be used for bicycles.
4. Concluzii 4. Conclusions

La marea majoritate a bicicletelor moderne se  For the great majority of modern bicycles, chain
utilizeaz transmisii cu lappentru a face lefura gears are used in order to make the cinematic
cinemati@ Tntre arborele pedaliegi arborele rdi connection between the pedal shaft and the back
spate, rodt motoare a bicicleteki pentru a asigura wheel shaft, which is the bicycle driving wheeld ao
acesteia o tutge anume. Prin reglarea raportului de as to ensure a certain rotative speed. Through
transmitere se regleain fapt viteza de deplasare a regulating the gear ratio, the bicycle advancement
bicicletei pentru a o adecva daen biciclistului,  speed is in fact regulated, in order to make itjadte
condtiilor de drumsi puterii dezvoltat la arborele to the bicyclist's desire, the road conditions ainel
pedalier de dre biciclist. power developed at the pedal shaft by the bicyclist
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Diversii biciclisti au obiective diferite: unii fac Different bicyclists have different objectives:
performami, alii utilizeazi bicicleta pentru some of them aim at performance, others use the
relaxare, ali pur si simplu se deplaseazValoarea bicycle for relaxation, and others simply get ofit o
maximi a puterii pe care biciclistul este capabil sauplace. Consequently, the maximal value of the power
este dispusaso dezvolte la arborele pedalier estethat the bicyclist is able or is willing to develapthe
diferita de la caz la caz. Din acest motiv se impunepedal shaft is different from case to case. Thezefo
ca transmisiile bicicleteloradie personalizate. the bicycle gears must be personalized.

Variatia raportului de transmitere nu The variation of the gear ratio does not
influenteaz valoarea puterii disponibile la arborele influence the value of the available power at the
rotii spate, ci doar tuga ratii spate (implicit, viteza back wheel shaft, only the back wheel rotative
de deplasare a bicicletal)valoarea momentului de speed (implicitly the bicycle advancement speed)
torsiune antrenor. Este justificat ca domeniul deand the value of the driving torsion moment. It is
vitezi capabil a fi realizat cu o biciclketsa fie  justified for the range of speed likely of being
analizat in funee de momentul de torsiune antrenor achieved with a bicycle to be analyzed as a functio
dezvoltat la roata spate a bicicletei, cu luarea irof the driving torsion moment developed at the
considerare a puterii maxime disponibile dezvaltat bicycle back wheel, considering the available
de biciclistsi a turgiei maxime cu care acesta poate maximal power developed by the bicyclist and the

antrena arborele pedalier. maximal rotative speed with whom this one may
drive the pedal shaft.
Personalizarea 1n raport cu perfornede The personalization according to the bicyclist’s

biciclistului a transmisiei cu un singur raportpsmte  performances of the gear with a single ratio may be
face fie prin valoarea raportului de transmitefe, f done either through the value of the gear ratio, or
prin adoptarea adecvata diametrului rglor  through the adequate adoption of the bicycle wheel
bicicletei, de interes fiind diametrul tiio spate. diameter, the diameter of the back wheel being of
Personalizarea in raport cu perfornede interest. The personalization in relation to the
biciclistului a transmisiei cu mai multe rapoarte d bicyclist's performance, of the gearing with selera
transmitere se poate face Tntotdeauna prin stbilir gear ratios can always be done through adequately
adecvat a valorii acestora. settling their value.

Pentru biciclete, transmisiile cu kasunt optim For bicycles, a chain gear is optimally conceived
concepute ddac rapoartele de transmitere sunt if the gear ratios are ordinated in geometric serie
ordonate Tn serie geomefric In practica In the practice of the chain gears for bicycles, th
transmisiilor cu lap pentru biciclete este foarte ordination in geometric series of the gear rat®s i
usoal ordonarea in serie geomeiria rapoartelor very easy if a single chain wheel is provided am th
de transmitere d&c pe arborele pedalier este pedal shaft. If two or several chain wheels araipet
previzuta o0 singud roat de lan. Dac pe arborele on the pedal shaft, such an ordination is difficult
pedalier sunt asamblate diosau mai multe tode  but possible.
lant 0 asemenea ordonare este difiailar posibi.
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