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Rezumat. Bicicleta este un mijloc de transpajit de
recreare foarte popular, nepoluant, cu vechetteaglide
viitor. Ca urmare este justificat interesul pentalizarea
unor biciclete perfgmonate, cu caracteristici Tmbiftitite.

Abstract. The bicycle is an extremely popular, non-
polluting means of transportation and leisure, néient
tradition and high perspectives. Therefore, therast in
manufacturing perfected bicycles with  improved

De mare interes este conceperea unor transmisii carcharacteristics is justified.

sa permit biciclistului deplasarea cu viteza dériin
condiii de drumsi de rezisteti la inaintare diferite.

Lucrarea de fiéa prezint un scurt istoric al bicicletei
si un model simplu de ngtaresi de solicitare al acesteia,
ca etap initiala necesat in vederea unei analize critice a
transmisiilor utilizate Tn prezent la biciclete.

Pe baza modelului elaborat se face o ahadiz
varigiei parametrilor de mcare si de solicitare a
bicicletei, punandu-se in evidéndiverse coreldi ale
varigiilor acestora.

Cuvinte cheie:bicicleti, scurt istoric, model de gtare
si de solicitare

1. Bicicleta — scurt istoric

Stramogul bicicletei este considerat celeriferul,
figura 1, inventat in 1790 deitce contele francez
Sivrac. Acesta era un ansamblu format dinadai

Designing gearings that should allow the bicydiist
move along at the desired speed under various tiamsli
of road and resistance to advancement is of higinast.

The paper herein submits a brief history and algimp
movement and strain model of the bicycle, as nacgss
initial stage to the purpose of a critical analyg®n the
gearings currently used in bicycles.

Based on the elaborated model, an analysis of the
variation in the movement and strain parametershef
bicycle are performed, different correlations ofeith
variations being enhanced.

Key words: bicycle, brief history, movement and strain
model

1. Bicycle — brief history

The ancestor of the bicycle is deemed the
celerifere, figure 1, invented in 1790, by the Eten
earl Sivrac. This is an assembly consisting in two

de lemn, legate intre ele printr-un cadru tot dinwooden wheels, connected through a frame likewise

lemn. Utilizatorul sitea pe a plasat in partea din
spate si impingea celeriferul cu picioarele.
Schimbarea de dirge se ficea printr-o smucitar
imprimat partii din fata.

Baronul german Karl Drais von Sauerbronn a

inventat “Laufmaschine” sau “rgima de alergat”,
cunoscut sub numele de drezin figura 2,

in wood. The user was perched on a seat placed
rearwards and pushed the celerifere with his feet.
The change of direction was achieved through a
jerking imprinted to the front part.

The German baron Karl Drais von Sauerbronn
invented “Laufmaschine” or “running machine”,
known under the name of Draisienne, figure 2,

aseninitoare cu celeriferul, dar care avea roata dirsimilar to the celerifere, however with guidable

fatd orientabii. Acest stimos al bicicletei nu avea
pedale, deci nici transmisie. Aceasgtvertie a fost
prezentat la Paris, la 6 aprilie 1818.

in 1830 scdanul Thomas McCall construie

front wheel. This bicycle ancestor had no pedals,
therefore no gearing mechanism. This invention
was submitted in Paris, in th& 6f April 1818.

In 1830 the Scotsman Thomas McCall builds a

o dreziri, figura 3, la care roata din spate esteDraisienne, figure 3, wherein the rear wheel is

antrenait printr-un mecanism cu bare articulate.
Aparitia pedalei, figura 4, care asigur
propulsia prin agonarea direct a vehicululuisi nu
prin atingerea Fmantului, este controvergatca
dat de apatie si autor. Unele surse mgoneaz ca

driven through a hinged-rail mechanism.

The apparition of the pedal, figure 4, ensuring
the propulsion through directly driving the vehicle
and not through kicking the ground, is controvérsia
as apparition date and as author. Some sources

autor pe mecanicul german Heinrich Fischer, inmention as author the German mechanic Heinrich

1849, dfii pe fraii Ernestsi Pierre Michaux, rotari
din Paris, Tn 1860.

Este recunoscut cert ac frati  Michaux
inventeaZ velocipedul, figura 5, care era o bicidlet
(initial tot din lemn) cu daurcti inegale. Ca an de
apariie se metioneaz fie 1865, fie 1870. Roata

Fischer, in 1849, some others the brothers Ermekt a
Pierre Michaux, wheel-wrights from Paris, in 1860.

It is firmly acknowledged that the brothers
Michaux invented the velocipede, figure 5, which
was a bicycle (initially likewise in wood) with
unequal wheels. As apparition year, either 1865 or
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din faa, prevazuti cu pedale, era mult mai mare 1870 are mentioned. The front wheel, provided with

decét cea din spate, igaua era plasatdeasupra pedals, was considerably bigger than the rear wheel
rotii mari. Aceast mainarie a fost prima care a and the seat was placed above the big wheel. This
purtat numele de biciclg(bicycle). machinery was the first to bear the name bicycle.

==~ ,;,\ \ EEN /)
TN /, Figura 2. “Mgina de alergat” \V - [~ / \
: ‘/ ) ‘ : inventati de karonul german Karl Figura 3. Drezi#l cu antrenarea tio
Figura 1. Celeriferul, primul stmos Drais von Sauerbronn spate prin mecanism cu bare articulate
al bicicletei Figure 2. “Running machine” Figure 3. Draisienne with rear wheel
Figure 1. Celerifere, the first ancestor invented by the German baron Karl driving through hinged-ralil
of the bicycle Drais von Sauerbronn mechanism

3 o Sl , S -; | mm:—
Figura 4. Drezine cu pedale pe roata dii fa Figura 5. Velocipede

Figure 4. Draisiennes with pedals on the front whee Figure 5. Velocipedes

In 1873 se inventeaxriciclul, figura 6. Tn timp In 1873, the tricycle is invented, figure 6.
ce hirbaii riscau @ se accidenteze pe o biciélet Whilst men were facing the risk to harm themselves
instabil, doamnele aveau nevoie de altcevea A on an unstable bike, ladies needed something else.
aparut bicicleta cu trei ro. Aceasta oferea o alt This way, the three-wheeled bicycle sprang up. It
prestam, fiind utilizata si de medici sau avoga like provided impressive appearance, being used by

physicians and lawyers in their turn.

Figura 6. Tricicluri
Figure 6. Tricycles

Trecerea de la biciclu la biciclete datoredz The passage from bicycle to tricycle is due to the
englezului Lawson care, in 1879, a inventat roat&nglishman Lawson who, in 1879, invented the rear
din spate cu lande transmisie, cadrul cu pedaler wheel with sprocket chain, the frame with pedal
sistemul ghidon-furg; si compatriotului 8u J.K.  support and the fork-handle bar system; and to his
Starly, care in 1885 constrgie bicicleta cu ro  fellow countryman J.K. Starly who, in 1885 builds
egale si cadrul din tuburi metalice, avand toate the equal-wheeled bicycle with the frame in metalli
elementele bicicletelor moderne. tube, provided with all elements of modern bicycles
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Ultima perfetionare esetiala este realizatde The latest essential accomplishment is achieved
John Boyd Dunlop, Tn 1877, prin utilizarea pneuluiby J.B. Dunlop, in 1877, through resorting to the
de cauciuc. De atunci s-au realizat sute de Tibun rubber tire. Henceforth, the basic elements of
tatiri, dar elementele de baau imas acelega bicycles remained the same.

Anii 1960 sunt caracteriria de dezvoltarea In the years 1960 the racing bicycles and of the
puternié a bicicletelor de cursgi semicursiere. semi-racers are powerful developed. Beginning with
Incepand cu anii 1970 ia amploare consteusi the years 1970, the use and building of ,mountain

utilizarea de biciclete ,mountaine bike”. bike” type bicycles has been ever increasing.
Un sugestiv istoric ,grafic” al evoliei A suggestive historical ,graph” of the bicycle
bicicletei se preziatin figura 7. evolution is shown in figure 7.

1570
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Figura 7. Un istoric “grafic” al evoliei bicicletei
Figure 7. Historical “graph” of the bicycle evolori

Astizi bicicleta este cel mai eficient mod de Nowadays, the bicycle is the most efficient
circulagie urbam@. Un kilometru de deplasare cu means of urban transportation. A kilometer gone
bicicleta necesit92 kJ, pe cand pentru parcurgereathrough by bicycle requires 92 kJ, whilst for
pe jos a acelejadistane se consumaproximativ  walking the same distance there is consumed
261 kJ. approximately 261 kJ.

Exista 0 mare diversitate de biciclete, inclusiv There is a high diversity of bicycles,
(mici si) pliabile, figura 8, pentrudpadi, figura 9, inclusively (small and) pliable, figure 8, for snpw
sau tandemuri, figura 10, destinate depibw  figure 9, or tandems, figure 10, destined for ledsu
recreative in doi pentru prietegiicupluri tinere de traveling in two, friends or young couples up t®10

para la 100 de ani. years old.
- N
d -l
SRt
Figura 8. Minibiciclet pliabila Figura 9. Biciclei pentru Zpach Figura 10. Tandem cu dalbcuri
Figure 8. Pliable mini-bicycle Figure 9. Bicycle for snow Figure 10. Tandem with two seats
Apar din ce in ce mai frecvent constiuc Special, futurist, very original embodiments
deosebite, futuriste, foarte originale atat caglesi have been coming out increasingly frequently, both
catsi din punct de vedere al transmiterii gaiirii. as design, and from the standpoint of the gearing.
Un exemplu in acest sens geid figura 11. An example in this respect is given in figure 11.

Imensa majoritate a bicicletelor moderne sunt  The huge majority of modern bicycles are
dotate cu transmisii cu lgnfigura 12, acestea provided with sprocket chain gearing, figure 12yth
dovedindu-se simple, foarte fiabierelativ ieftine. having proved simple, feasible and relatively cheap
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Figura 11. Biciclet moder, cu design futurist
Figure 11. Modern bicycle, with futurist design

Sunt rare transmisiile de albatu#, alternativa The gearing of some other type are rare, the
cea mai cunoscétfiind transmisiile cu curea. Un best-known alternative being the belt gearing. An
exemplu Tn acest sens este ilustrat in figura 13. example in this respect is illustrated in figure 13

[ | .'\
I Y i
Figura 12. Transmisia cu laa unei biciclete moderne Figura 13. Transmisie cu curea la o bicitletoderia
Figure 12. Sprocket chain gearing of a modern técyc Figure 13. Belt transmission of a modern bicycle
2. Model de mgcaressi de solicitare al unei 2. Movement and strain model
biciclete of a bicycle
Fie o biciclei aflat Tn miscare pe o paatde Be a bicycle in motion on a slope of an@le

unghi B. Tnaintrii bicicletei i se opune fea The bicycle advancement is opposed by the
rezistend F,., versorul acesteia fiind paralel cu resistance forc&,, its versor being parallel to the
panta, figura 14. slope, figure 14.

Ifigura 14. Model de solicitare pentru o biciglet
Figure 14.Strain model for a bicycle

Se poate considerd gnaintarea bicicletei este The bicycle advancement may be deemed the
rezultatul unei fale motoareF,,. Acesteia i se opun result of a motive forcd=,. It is opposed by the
forta rezisterit si componentele paralele cu panta resistance force and by the components paraltéieto
ale fotelor de greutate ale biciclistuluiGg) si slope of the bicyclist's gravity forcésg) and that of
bicicletei Gy), care se adatgau se scad, diijgaz, the bicycle Gy), which are added or subtracted, ac-
la forta rezisterit la Tnaintare: cording to the case, to the resistance to motimefo
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Frn = Frep +Gg 3iNB+ Gy, [3inf = ey + (G + Gy ) BINB. (1)

Inaintarea bicicletei se datoréaprezenei la The bicycle advancement is due to the presence
roata spate a unui moment de torsiune antrenogt the rear wheel of a driving moment of torsion
M anr, €cChivalent cu prezem forei motoareF. M anr, €quivalent to the presence of the motor force
Aceste doa marimi se afh in relaia F... These two values are in the relation:

1
Mt antr =§ [els (Fpy . (2)

Pentru ca & nu patineze roata spate, rbat Lest the rear wheel should slip, which is the
antrenoare a bicicletei, fiar motoare~,, nu poate fi  driving wheel of the bicycle, the motor forég,
mai mare decéat faa de frecaré s cannot be greater than the frictional foFgg:

Fn < Furs = B¢ Fyrs- (3

Fiind cunoscute distaa A dintre axele rglor Being known the distano® between the axes of
bicicleteisi, fatd de aceleg axe, braelel, I, In si the bicycle wheels and against the same axes, the
|y, ale fotelor de greutate ale biciclistulubg) si ale  lengthslg, lg, I, andlg of the bicyclist's gravity
bicicletei Gy), forta (vertical) F,s ce solicit roata  force Gg) and that of the bicycle3), the forceFs

spate are expresia that strains the rear wheel has the expression:
I I
Fro=—2 [Gg +—2 Gy, =kg [Gg +kp, G- 4)
A A
De subliniat faptul &€ centrul de greutate al The fact that the bicycle center of gravity is

bicicletei este invariant ca po® faa de axele invariant as position against the axes of the vghisel
rotilor si ca urmare raportd}, / A =k, este la randul  worth being noted and consequently the rafit = k;,
sau invariant. Pe de altparte, centrul de greutate al is in its turn invariant. On the other hand, the
biciclistului nu se pstreaz constantsi ca urmare bicyclist's center of gravity is not maintained stant

raportulls / A = kg este variabil. and consequently the ratig/A = kg is variable.
Fora normai la solF, ce solicii roata spate The normal force to the sdil,s that strains the
are expresia rear wheel has the expression:
Fors = Frs [6OSB, (5)
iar forta de frecare la soF,s a rdii spate se and the frictional force to the sdf, of the rear
determira cu relaia wheel is determined with the relation:
Furs =Hr Frs = Wy DRy [EOPB =y [qu [Gp +ky msb) [CosB. (6)
Momentul de torsiune dezvoltat de biciclist la The moment of torsion developed by the
arborele pedalier este bicyclist at the pedal shatft is:
Mtap =bp LFp =by tkp [Gg, (7)

undeb, este lungimea btalui pedalier, iarF, este  whereb, is the length of the pedal arm, afglis the
forta cu care biciclistul apage peda. Lungimea bicyclist's pressing force on the pedal. The length
b, a braului pedalier este constantdar fota F, b, of the pedal arm is constant, however the féice
este variabl, in primul rand datorit orientrii is variable, firstly due to the variable orientatiof
variabile a braului pedalier fa& de diredia fortei cu  the pedal arm against the direction of the bicyslis
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care biciclistul apas asupra pedalei. Este de pressing force on the pedal. There is worth
subliniat si faptul c, exceptand situgle in care emphasizing the fact that, excepting the situations
biciclistul s-ar putea sprijini suplimentar, far wherein the bicyclist might supplementary support
maximi cu care acesta poatetiana pedala este himself, the maximal force that he may drive the
chiar greutatea Iui. Ca urmare se congider pedal with, is his very weight. Consequently, there
Fp = ky'Gg, cu 0 <k, < 1. is considered f=k,-Gg, with 0 <k, < 1.

Notand cung, si nis turdiile la arborele pedalier Designating witn,, andn,s the rotative speeds
si respectiv la roata spate, antrenoare a bicigleteiat the pedal shaft and respectively at the reaelyhe
vitezele unghiulare ale celor dowelemente sunt which is bicycle driving, the angular speeds of the
Wyp = 2MNgp §I W = 2Ny, two elements arey, = 2rtn,, andwys = 2men;s.

Raportul total de transmitere al transmisiei unei  The total gearing ratio of a classical bicycle
biciclete clasice este dat doar de raportul trasigini gearing is only given by the sprocket chain-gearing
prin lart. Se considérun caz generalizant, cu mai ratio. A generalized case is considered, with sdver
multe rai de lan atat pe arborele pedalier, avand chain wheels on both pedal shaft, having)(teeth,
(zp)i dinti, catsi pe arborele i spate, acestea and rear wheel shaft, they havirg)( teeth. Under
avand ), dinti. In aceste condi raportul total de  these circumstances, the total gearing ratio of a
transmitere al transmisiei unei biciclete clasisee classical bicycle gearing is:

ip = 2o - Mop (zs), . (8)
Ws Nys (Zap )i

Exprimarea raportului total de transmitere n Expressing the total gearing ratio depending on
functie de numerele de dinale rgilor de lan  the teeth number of the chain wheels ensues from
rezulé din faptul @ vitezele periferice ale celor the fact that the peripheral speeds of the twornchai
dowa roti de lan ce formeaz, la un moment dat, wheels that form, at a given moment, the gearing,
transmisia sunt egale ntre gleegale cu viteza de are equal between themselves and equal to the chain
translaie a lanului. velocity of translation.

Randamentul total al transmisiei se exprica The gearing overall efficiency is expressed as
raport intre puterea lasieea din sistengi puterea la  ratio between the system output power and the input
intrare. In cazul de fa, randamentul transmisiei power. In the present case, the gearing efficiéscy
este dat de raportul dintre puterea la roata spatgjven by the ratio between the power at the rear
antrenoare a bicicleteigi puterea la arborele wheel, which is bicycle driving, and the power at
pedalier, putere dezvoltatie biciclist: the pedal shaft, which is developed by the bictclis

Ny = Nis _ Mirs s Miys El£ ©)
T - - - 2l )
Nagp Migp gy Mgy it

de unde rezuit whence there ensues:
Mtantr =Mirs =Nt Ur My gp- (10)

Momentul de torsiune antrenor la roata spate  The driving moment of torsion at the rear
este direct dependent de raportul de transmiteresheel directly depends on the gearing ratio ensured
asigurat de transmisia bicicletgide momentul de by the bicycle gearing and on the moment of torsion
torsiune la arborele pedalier, moment de torsiunat the pedal shaft, moment of torsion developed by
dezvoltat de biciclist. Modificarea momentului de the bicyclist. Modifying the resistant moment of
torsiune rezistent deternmiirca fispuns necesar fie torsion determines as necessary answer either the
modificarea raportului de transmitere al transmisie modification of the gearing ratio of the bicycle
bicicletei, fie modificarea momentului de torsidae gearing, or the modification of the moment of
arborele pedalier, deci modificarea efortului depudorsion at the pedal shaft, consequently the
de biciclist. modification of the bicyclist’s yielded effort.
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La biciclete schimbarea raportului de transmitere  In bicycles, changing the gearing ratio of the
al transmisiei bicicletei se face discgeexclusiv ca  bicycle gearing is done discreetly and exclusively
urmare a unei aicini exprese din partea biciclistului. following a bicyclist's purposeful action. The
Variatia efortului biciclistului este cu atat mai raic  variation of the bicyclist’s effort is as smalles the
cu cat nurarul treptelor de reglare a raportului de number of the regulation steps of the gearing iiatio
transmitere este mai mare, dar aceasta det&rmirbigger, which implicitly brings about more complex

implicit transmisii mai complexg mai scumpe. and more expensive gearings.
Viteza de deplasare a bicicletei se exgricn The bicycle movement velocity is expressed
relagia with the relation:
@, 1
vbzwrsadﬁz_ip IS = G~ Mgy Clys. (11)
2 IT 2 IT

Viteza de deplasare a bicicletei este direct The bicycle movement velocity is directly
dependerit de turaia cu care biciclistul antrengaz dependent on the rotative speed that the bicyclist
arborele pedaliegi invers propotionali cu raportul drives the pedal shaft with, and inversely
de transmitere. Dacbiciclistul pastreaZ constant  proportional to the gearing ratio. If the bicyclist
turatia cu care antreneaarborele pedaliesi nu se  maintains at constant value the rotative speedhhat
modifica raportul de transmitere, viteza de deplasararives the pedal shaft with and the gearing ratioat
a bicicletei #mane constadit Dac raportul de modified, the bicycle movement speed remains
transmitere crge, atunci viteza de deplasare aconstant. If the gearing ratio rises, then the di&y
bicicletei scade, iar dacraportul de transmitere movement speed diminishes, and if the gearing ratio

scade viteza de deplasare a bicicletejtere diminishes, the bicycle movement speed rises.
3. Interpretarea rezultatelor 3. Discussion

in timpul deplasrii bicicletei unul sau mai During the bicycle movement along, one or
multe dintre rmdrimile ce descriu modelul de several values describing its movement and strain
migcaresi solicitare a acesteia pot fi variabile. model may be variable.

Din punctul de vedere al biciclistului, acesta From the bicyclist's standpoint, this one may
poate dori sau este nevoit: desire or must:

- s pastreze sauasmodifice viteza de deplasare; - maintain or modify the movement speed;

- & pastreze sauasmodifice momentul de torsiune - maintain or modify the moment of torsion that he
pe care 1l dezvditla arborele pedalier; develops at the pedal shaft;

- &4 pastreze sauiasmodifice puterea pe care o - maintain or modify the power that he develops at
dezvolt la arborele pedalier. the pedal shaft.

Aceste situgi merita analizatesi interpretate. These situations are worth being analyzed and
Se va consideraacmomentul de torsiune rezistent interpreted. The resistant moment of torsion is
este egal cu momentul de torsiune antrenor: deemed equal to the driving moment of torsion:

Mtrez = Mianr = My Mirez = Mtanr = Myys.

Ca ipotea simplificatoare se poate considera As simplifying hypothesis, the gearing overall
constant randamentul total al transmisiei. efficiency is deemed constant.

Pentru analiza sittidlor de exploatare a For the analysis of the bicycle exploitation
bicicletei se vor utiliza urtéfioarele simboluri cu situations, the following symbols will be used, hwit
urmatoarele semnificd: the following significations:

22 — “creste puternic”; 22 —“strongly rises”;
7 —“creste”; 7 —“rises”;
- — “ramane constant”, - — “remains constant”;
N — “scade”; N — “diminishes”;
N\N— “scade puternic”. N N— “strongly diminishes”.
3.1. Influenta vitezei bicicletei 3.1. Influence of the bicycle speed
Relgia (11) exprind explicit faptul @ viteza de The relation (11) explicitly expresses that the

deplasare a bicicletei este direct prgjporaki cu  bicycle movement speed is directly proportional to
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raportul dintre viteza unghiulata arborele pedalier the ratio between the angular speed at the pedal
Wy, la randul ei direct propgonak cu turaia  shaft wy, in its turn directly proportional to the
arborelui pedalier n,, si raportul total de rotative speed of the pedal shaff,, and to the
transmitera-: overall gearing ratior:

W n
v 0202, (12)
IT IT

Ca urmare se pot scrie propdie: Consequently, may be written the propositions

Hap ™ and iy =
Ve | g, and i 2
Hap 7 and  fp A7

Hap ™ and  fp N

v = Hyp = and  ip = (13)
Agp” and iy 7

Hap ™ and  fp NN

Ve A S| Hgy— oand ip N

Aap” and  #p =

3.2. Influenta momentului de torsiune dezvoltat 3.2. Influence of the moment of torsion
la arborele pedalier developed at the pedal shaft
Relaia (9) exprina explicit faptul @ momentul The relation (9) explicitly expresses that the
de torsiune la arborele pedali®f,, este direct moment of torsion at the pedal shift, is directly
propotional cu raportul dintre momentul de proportional to the ratio between the resistant
torsiune rezistent (la roata spate, motoare,anoment of torsion (at the rear wheel, which is

bicicletei) My, si raportul total de transmiteig bicycle driving)Mye, and the overall gearing ratip
M
Mtap 0 .trez . (14)
IT
Ca urmare se pot scrie propdie: Consequently, may be written the propositions

M ™ and i

Migp™ <& | My and i 7

My and i AR

Af ™ and i A

Mg = | My, and ip 2 (15)
My A and  ip

Af ™ and 4 A2

Mpgp? = | My and 7

My ad =2
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3.3. Influenta puterii dezvoltate
la arborele pedalier at the pedal shaft

Puterea dezvoltat la arborele pedalier al The power developed at the bicycle pedal shaft
bicicletei este direct propgonak cu produsul s directly proportional to the product between the
dintre raportul dintre momentul de torsiune lamoment of torsion at the pedal shaft and the angula
arborele pedaliesi viteza unghiulat la acelai speed at the same shaft, therefore proportional to
arborele, deci propgonak cu produsul dintre the product between the moment of torsion at the
momentul de torsiune la arborele pedajieturatia  pedal shaft and the rotative speed of the ped#: sha
arborelui pedalier:

3.3. Influence of power developed

Nap 0 My gp gy

(16)

Ca urmare se pot scrie propdie:

Consequently, may be written the propositions

Migp™ and a2

Nopd & | Mg and Hy

Af, A and  m, wN

fap Hp
My, and 5, 7
Nyp™ & | My, and  ny, = (17)
Mgy ” and  ng, N
M ™ and Hyy 77
Ngg? & | My~ and ong, 2

M ? and oy =

3.4. Influenta momentului de torsiune rezistent 3.4. Influence of the resistant moment of torsion
Relaia (9) exprina explicit faptul & momentul The relation (9) explicitly expresses the fact that

de torsiune rezistent (la roata spate, motoare,the resistant moment of torsion (at the rear wheel,

bicicletei) M, ¢, este direct propg@onal cu produsul which is bicycle driving)M; e is directly proportional

dintre raportul total de transmitere si momentul  to the product between the overall gearing rigtend

de torsiune la arborele pedalMdy the torsion moment at the pedal sihaf:

Mirez Ot |:Mtap- (18)

Ca urmare se pot scrie propdie: Consequently, may be written the propositions

iy and My p =

My ™ & | &2 and a0

ip 7 and  Af, w0

iy and M,

LFez - = i = and "w.[up = (19)

ir” and M,

Ad

ipN and  Af, A2

M 7 = | = and A6, 7

ip 2 and A, =
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3.5. Influenta turatiei la arborele pedalier

in conformitate cu ret@m (12), tursia la
arborele pedalier este direct progomak cu
produsul dintre viteza de deplasare a bicicletgki
raportul total de transmiterg

3.5. Influence of rotative speed at the pedal shaft

In line with relation (12), the rotative speed at
the pedal shaft is directly proportional to the
product between the bicycle movement spegd
and the overall gearing ratig

Nap U Vp L. (20)
Ca urmare se pot scrie propdie: Consequently, may be written the propositions
vwu o oand g
Map = v, and iy
v, and  fpwYy
vy and i A
Flegs = | v, and  § = (21)
wA oand  ipw
v, and 5 A2
Hap = v, and i A
v oand g

3.6. Influenta raportului total de transmitere

3.6. Influence of the overall gearing ratio

Raportul total de transmiterg, selectat de
catre biciclist la o valoare convenahildetermini Tn

The overall gearing ratig;, selected by the
bicyclist at reasonable value directly determirfes t

mod direct raportul dintre momentul de torsiuneratio between the resistant moment of tordidine,
rezistentM; ., si momentul de torsiune dezvoltat la and the moment of torsion developed at the pedal

arborele pedalieM; 5. Pe de ait parte i este direct
propotional cu raportul dintre tutia arborelui

shaftM; 5. On the other handy is directly propor-
tional to the ratio between the rotative speedhef t

pedaliemy, si viteza de deplasare a bicicletgi

Mirez

pedal shafh,, and the bicycle movement spegd

T O ; T 0—-. (22)
M ap Vo
Ca urmare se pot scrie propdie: Consequently, may be written the propositions
Mg and A, My ™ and oy
B @0 M= mud M7 Ty & Ay oand w7
Mippes 7 and My 77 Ao 7 &0t w77
My and A, g0 Ao ™ and v,y
= = My, oand M2 B r my, = oand v (23)
‘I":‘r.r ez A and *:"-{I e ” ”r:y 7 and ¥, 7
Mg ™ and A Mo and vy
2 Mg md M,y iTA & Ag~— and v
Mg ? and A, Hy, 7 and v
O centralizare a sittidor de exploatare a A centralization of the bicycle exploitation

bicicletei descrise anterior sé th tabelul 1.

situations, described above, is given in table 1.
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Tabelul 1. Dependea momentelor de torsiuea puterii la arborele pedalier in fuiecde viteza de deplasare a
bicicletei, turaia arborelui pedaliegi raportul total de transmitere
Table 1. The dependence of the moments of torsidroathe power at the pedal shaft as functiomefliicycle

movement speed, the pedal shaft rotative speethanalverall gearing ratio
A Nap iT Mtrez Mt ap Nap No.
N N NN 1
N N -> - - N 2
2 2 - 3
N NN N\ 4
N > A -> N N 5
2 - - 6
N NNy 22 7
N 2 A2 - NN 2 8
7 N - 9
N - N 10
- N N - Vd - 11
2 AR Ve 12
N N N 13
- - -> - - -> 14
Ve Ve % 15
N Ny N 16
- 2 Vd - N s 17
2 - 2 18
N AAR A2 19
2 N Ny - AR Ve 20
2 2 - 21
N - - 22
2 - N - Vd 7 23
2 AP 7 24
N N - 25
Vd Vd - - - Vd 26
2 7 A2 27
De mare interes sunt sitiille cu numerele de The situations numbered 6, 14 and 22 from

ordine 6, 14si 22 din tabelul 1, care constituie Table 1 are of high interest, they constituting the
obiective de fungonare pentru o transmisie cu functioning objectives for a gearing with self-
turaie autoreglabi utilizabila pentru biciclete. regulating rotative speed, of use for bicycles.

De mai mare importai se consider a fi The table of the type similar to previous one is
tabelul de tipul celui anterior care ia cu pricdtén  deemed of higher importance, it pre-eminently
considerare varig vitezei de deplasare a bicicletei, considers the variation of the bicycle movement
deci dorina biciclistului de a se deplasa mai repedespeed, consequently the bicyclist's desire to ackvan
sau mai incetsi varigia momentului de torsiune faster or slower, and the variation of the resistan
rezistent (cu care se consiflexgal momentul de moment of torsion (that the driving moment of
torsiune antrenor, cel dezvoltat la roata spate #orsion is deemed equal with, the one developed at
bicicletei, M; 1 = M; ar = M; ¢, dependent in the bicycle rear wheeM &, = M; anr = My ), mainly
principal de fota rezisterit la Tnaintaresi de  dependent on the resistance to motion force and on
unghiul pantei pe care se deplagedicicleta. the angle of the slope that bicycle advances ois Th

Aceast abordare este sintetizdn tabelul 2. approach is synthesized in table 2.
4. Concluzii 4. Conclusions

Marele dezavantaj al transmisiilor comune The great disadvantage of the common gearings
utilizate la biciclete este fie lipsa posiliitit reglarii used in bicycles is either the lack of the posisybdf

raportului de transmitere, fie reglarea acestuia megulating the gearing ratio, or the its regulation
trepte, caz ce necesinulte rai de lan, schimtator  steps, in which case many chain wheels, chain
si intinzator de lan. changer and chain-stretching device are required.
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in funcie de rezistefa la Tnaintare a bicicletei, Depending on the bicycle resistance to motion,
mai muti parametri de mcaresi de solicitare a several parameters of movement and strain may
acesteia se pot modifica simultan. modify simultaneously.

Pastrarea relativ constant a efortului depus de  Maintaining relatively constant the effort yielded
biciclist presupune reglarea ade@vatraportului de by the bicyclist supposes adequately regulating the
transmitere al transmisiei bicicletei. La biciclete bicycle-gearing ratio. In current bicycles, this is
actuale acesta se face discret, ca urmare a undiscreetly done, following a purposeful action
agiuni exprese realizate de biciclist. Poate coristituperformed by the bicyclist. Designing and achieving
un obiectiv conceperes realizarea unei transmisii  a gearing that should ensure the self-regulatichef
care & asigure autoreglarea vitezei de deplasare aicycle movement speed, therefore the self-
bicicletei, deci autoreglarea raportului de traerai  regulation of the gearing ratio achieved by the
realizat de transmisia bicicletei. bicycle gearing, may constitute a goal.

Tabelul 2. Dependea raportului total de transmitere, a momentuluiraorele pedaliegi a puterii la arborele pedalier
in fungie de viteza de deplasare a bicicletei, momentubd®une rezisteni turatia arborelui pedalier
Table 2. The dependence of the overall gearing,rafithe moment at the pedal shaft and of the paivehe pedal

shaft as function of the bicycle movement speeglréisistant moment of torsion and the pedal sh#dtive speed

Vi Mirez Nap IT Mt ap Nap No.
> N NN 1
N N N - N NN 2
- N Ny 3
2 N N 4
N - - 2 N N 5
2 N N 6
2 N - 7
N 2 2 2 N - 8
2 N - 9
N - N 10
- N N N - N 11
N - N 12
- - - 13
- - - - - - 14
- - - 15
2 - 2 16
- 2 2 2 - 2 17
2 - 2 18
Ny 2 - 19
2 N N Ny 7 - 20
Ny 2 - 21
N 2 Ve 22
2 - - N Ve A 23
N 2 2 24
> 2 A2 25
2 2 2 - 2 7 26
> 2 Vo 27
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