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Rezumat. S-a identificat deja ca fiind posibile automate
hipocicloidale sferice ecuatoriale, subecuatoriafe
supraecuatoriale. Cerdete efectuate panin prezent de
autor s-au focalizat exclusiv asupra automatelor
hipocicloidale sferice ecuatoriale (AHSe), in parkar
asupra celor cu raport de 2:1 intre numerele dg din
rotii plane fixesi ai rotii satelit. Aceste cercaéti au ca
rezultatesi doui cereri de brevet de invge inregistrate

la OSIM.

AHSe cu un singur satelif cu dod sau mai multe
puncte generatoare de traiectorie dispuse ,laiertesunt
similare ca fungonare si construgie celor cu punctele
generatoare de traiectorie dispuse ,la interiorhplasarea
Ja exterior” a punctelor generatoare poate fi fabili Tn
ceea ce privge accesul la acestgiain mod cert determin
o marire a distarei dintre dod@ culisoare vecine, in
condtiile unei aceluigi spaiu unghiular dintre ele.

Cuvinte cheie:automat hipocicloidal sferic ecuatorial,
hipocicloidi sferia, invertie

1. Introducere

Conceptul de automat hipocicloidal [1] este
unul original elaborat in cadrul actisilor de
cercetare desfurate la Universitatea Transilvania

Abstract. Equatorial spherical hypocycloid automatic
machine, under equatorial and over equatorial was
already identified as possible. Researches condstie
far by the author have focused exclusively on the
equatorial spherical hypocycloid automatic machines
(AHSe), particularly those with a 2:1 ratio betwetbe
numbers of teeth of the fixed plane central geat the
satellite gear. This research have as results amd t
patent applications registered at OSIM.

AHSe with one satellite and two or more trajectory
generating points placed “externally” are similas a
operation and construction of those with trajectory
generating points placed “inside”. Location “on the
outside” of the generating points may be favorahble
terms of access to them and certainly determines an
increase of distance between two neighbors slideksl
in conditions of the same angular space between.the

Key words: equatorial spherical hypocycloid automatic
machine, spherical hypocycloid, invention

1. Introduction

The concept of a hypocycloid automatic
machine [1] is an original one, developed in redear
activities carried out at the University Transiliaof

din Brasov. In ultimii ani conceptul automatelor Brasov, Romania. The concept of plane hypocycloid
hipocicloidale plane [2, 3] a fost extins, fiind automatic machines [2, 3] in the last years was
abordate familia automatelor hipocicloidale sferice extended, being approached family of spherical

S-au identificat deja ca fiind posibile automate
hipocicloidale sferice ecuatoriale, subecuatoriale
supraecuatoriale. Cerédte s-au focalizat exclusiv
asupra celor sferice ecuatoriale, n particulapesu
celor cu raport de 2:1 intre numerele deidinrotii
plane fixesi ai rotii satelit.

Ca si automatele hipocicloidale plane [2],
AHSe conin Tn lanul cinematic principal un
mecanism planetar monomobil cutirdintate. La

hypocycloid automatic machine.

Equatorial spherical hypocycloid automatic
machine, under equatorial and over equatorial was
already identified as possible. Researches comdlucte
so far by the author have focused exclusively en th
equatorial spherical hypocycloid automatic machines
(AHSe), particularly those with a 2:1 ratio between
the numbers of teeth of the fixed plane centrat gea
and the satellite gear.

AHSe(2:1) acesta este unul cu danturi conice, roata As plane hypocycloid automatic machines [2],
fixa fiind una plad, cu unghi al conului de divizare AHSe contained in mainly kinematic chain a sun-
de 180°. and-planet mechanism with gears. At AHSe(2:1) this
Cercelrile desfisurate paa in prezent au ca is one with conical teeth, the fixed gear is plamith
rezultate si doua cereri de brevet de invg@  angle of the pitch cone of 180°.
inregistrate la OSIM. Prima dintre acestea, [4], Researches conducted so far have also results
evideniazi posibilitatea ca punctul generator de and two patent applications registered at OSIM. The
traiectorie — o hipocicloilsferici normak cu dod  first of these, [4], highlights the possibility tha
bucle, figura 1 —&fie solidar cu satelitu$i plasat trajectory generating point — a normal spherical
fatd de aceasta fie ,la interior”, petéasatelitului  hypocycloid with two loops, Figure 1 — to be in
aflati spre axa automatului, figura 2, fie ,la solidarity with the satellite and to be placed liles
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exterior”, pe faa satelitului opusaxei automatului, on front of satellite located towards machine axis,

figura 3. Figure 2, or “externally” on front of satellite opgite
Cea de-a doua cerere de brevet de itwe[b],  axis machine, Figure 3.
pune in evidegd posibilitatea solidarizii cu roata The second patent application, [5], highlights the

satelit a mecanismului planetar a mai multor punctgossibility of solidarity with satellite gear of gh
generatoare de traiectorie, dispuse fie ,la int&rio planetary mechanism of several trajectory genayatin
fie la exterior”. points, arranged or “inside” or “outdoor”.

Figura 1. O reprezentare grdfia hipocicloidei sferice
ecuatoriale cu daubucle

Figure 1.A graphical representation of a spherical
equatorial hypocycloid with two loops
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Figura 2. Scheacinematid a unui AHSe(2:1) cu un satelit  Figura 3. Scheicinemati@ a unui AHSe(2:1) cu un satelit

si un punct generator de traiectorie dispus ,lariote si un punct generator de traiectorie dispus ,larote
Figure 2. Kinematic scheme of an AHSe(2:1) withtlite  Figure 3. Kinematic scheme of an AHSe(2:1) witlatlite
and one trajectory generating points disposedd@isi and one trajectory generating points disposed tealiy”

2. AHSe(2:1) cu un singur satelisi mai multe 2. AHSe(2:1) with one satellite and more

puncte generatoare de traiectorie trajectory generating points

Construdgia si functionarea unui AHSe(2:1) cu Construction and operation of an AHSe(2:1)
un singur sateligi mai multe puncte generatoare dewith a single satellite and more trajectory geriegat
traiectorie solidare cu aceasta, dispuse ,la iotéri points solidarity with this, placed “inside” has
a fost deja prezentate intr-o lucrare antedioar already been presented in a previous paper.

AHSe(2:1) cu un singur satekt cu dou sau AHSe(2:1) with one satellite and two or more
mai multe puncte generatoare de traiectorie disputrajectory generating points placed “on the outside
Ja exterior” sunt similare ca fugionare si are similar in operation and construction to those
construge celor cu punctele generatoare dwith trajectory generating points placed “inside”.
traiectorie dispuse ,la interior”. Se identifizinele Some differences of construction of central planes
difererte de construee a raii centrale plane, gear is identifies, as well as different values for
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precum si valori diferite pentru momentul de maximum torque at main shaft in the same
torsiune maxim la arborele principal in caiili  conditions nominal force developed by a slide
aceleigi forte nominal dezvoltate de un culisor. blocks’.

Amplasarea ,a exterior” a punctelor Location “on the outside” of the generating
generatoare poate fi favorizarin ceea ce prigee points may be favorable in terms of access to them
accesul la acestaain mod cert determino marire  and certainly determines an increase of distance
a distarei dintre dod culisoare vecine, in condie  between two neighbors slide blocks’ in conditiofs o
unei aceig spaiu unghiular dintre ele. the same angular space between them.

2.1. AHSe(2:1) cu doa puncte generatoare de 2.1. AHSe(2:1) with two trajectory generating
traiectorie dispuse ,la exterior” points disposed “externally”

Schema cinematica unui AHSe(2:1) cu un A kinematic scheme of an AHSe(2:1) with a
satelitsi cu doui puncte generatoare de traiectoriesatellite and two trajectory generating points
dispuse diametral, plasate ,la exterior”, se pr@zin diametrically placed “on the outside”, shown in
in figura 4. Figure 4.

Punctele generatoare de traiectorie sunt  Trajectory generating points are evidenced by
materializate prin piesele 15, de preferat prigteni pieces 15, preferably by some barrel rolls. The
role-butoi. Centrul unei astfel de piese este pract center of such parts is practically a generatingtpo
punctul generator de hipociclaidferici ecuatorial ~ of spherical equatorial hypocycloid normal with two
normak cu dou bucle. loops.

Punctelea ale celor doé role butoi 15 descriu Pointsa of the two spherical roller 15 described
traiectorii identice, dar defazate cu°9@stfel incat identical trajectories, but displaced with°968uch a
se identifi@ patru puncte de intoarcere (dquuncte  way is identifies four turning points (two turning
de intoarcer® si doui puncte de intoarcer. pointsb and two turning points).

Pe diredile tangentelor in punctele de On the directions tangents at reversal points
intoarcereb si c la cele doa hipocicloide sferice andc at the two equatorial spherical hypocycloid
ecuatoriale astfel generate, in batiul 10 suntajkid thus generated, in the frame 10 are guided four
patru culisoare 16 dispuse echiunghiular de-a lungwsliders 16 equiangular arranged along a coaxial
unui cerc coaxial cu axa automatukiide raz  circle with the machine axis and the radius equal
egak cu distara dintre oricare pundi sauc si axa  with the distance between any poimtor ¢ and
automatului. machine axis.
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Figura 4. Schemcinemati@ a unui AHSe(2:1) cu un satejitdoua puncte generatoare de traiectorie dispuse ,laiexte
Figure 4. Kinematic scheme of an AHSe(2:1) witlatekite and two trajectory generating points dggab“externally”
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2.2. AHSe(2:1) cu trei puncte generatoare de 2.2. AHSe(2:1) with three trajectory generating
traiectorie dispuse,la exterior” points disposed “externally”
Schemi cinematid@ a unui AHSe(2:1) cu un Figure 5 shows the kinematic scheme of an

satelitsi cu trei puncte generatoare de traiectorieAHSe(2:1) with a satellite and three trajectory
dispuse echiunghiular ,la exterior”, se prezifih  generating points equiangular placed “on the
figura 5. outside”.

Cu piesa intermediar24 a satelitului A sunt With an intermediate piece 24 of the satellite's A
solidare trei role-butoi 15, dispuse echiunghiularare solidarity three spherical rollers 15, equidsagu
fatd de axa satelitului A. arranged about the axis of the satellite A.

Punctelea ale celor trei role butoi 15 descriu Points a of the three spherical roller 15
traiectorii identice, dar defazate cu°p@stfel incat described identical trajectories, but displacedhwit
se identifi@ sase puncte de intoarcere (trei puncte60°, such a way is identifies six turning points
de intoarceré si trei puncte de ntoarcem®. Ca  (three turning point® and three turning points).
urmare sunt necesargase culisoare, dispuse Following are necessary six slide blocks’, placed
echiunghiular Tn raport cu axa automatului. equiangular in relation with the axis machine.
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Figura 5. Schemcinemati@ a unui AHSe(2:1) cu un satefittrei puncte generatoare de traiectorie dispusexterior”
Figure 5. Kinematic scheme of an AHSe(2:1) witlatlte and three trajectory generating pointpaied “externally”

2.3. AHSe(2:1) cu patru puncte generatoare de 2.3. AHSe(2:1) with four trajectory generating
traiectorie dispuse ,la exterior” points disposed “externally”

Schema cinematica unui AHSe(2:1) cu un Figure 6 shows the kinematic scheme of an
satelitsi cu patru puncte generatoare de traiectorieAHSe(2:1) with a satellite and four trajectory
dispuse echiunghiular, plasate ,la exterior”, segenerating points equiangular placed “on the
prezint in figura 6. outside”.

Punctelea ale celor patru role-butoi 15 descriu Points a of the four spherical roller 15
traiectorii identice, dar defazate cu°4astfel incat described identical trajectories, but displacedhwit
se identifi@ opt puncte de intoarcere (patru puncte45°, such a way is identifies eight turning points
de intoarcerd si patru puncte de intoarcece Ca  (four turning pointd and four turning points). As
urmare automatul trebuiea saikd opt culisoare a result the automatic machine must have eight slid
dispuse echiunghiular. blocks’, placed equiangular.
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Figura 6.Schethcinematid a unui AHSe(2:1) cu un satajitpatru puncte generatoare de traiectorie displasexterior”
Figure 6. Kinematic scheme of an AHSe(2:1) witlailtite and four trajectory generating points d&gl “externally”

2.4. AHSe(2:1) cu cinci puncte generatoare de 2.4. AHSe(2:1) with five trajectory generating

traiectorie dispuse ,la exterior” points disposed “externally”
Schema cinematica unui AHSe(2:1) cu un A kinematic scheme of an AHSe(2:1) with a

satelitsi cu cinci puncte generatoare de traiectoriesatellite and five trajectory generating points
dispuse echiunghiular, plasate ,la exterior” sediametrically placed “on the outside”, shown in
prezint in figura 7. Figure 7.

Punctelea ale celor cinci role butoi 15 descriu Points a of the five spherical roller 15
traiectorii identice, dar defazate cu°3@stfel incat described identical trajectories, but displacedwit
se identifi@ zece puncte de intoarcere (cinci puncte36°, such a way is identifies ten reversal points
de Tntoarcerd si cinci puncte de intoarce®. Ca  (five reversal pointd and five reversal points).
urmare rezuit zece culisoare dispuse echiunghiularResulting ten slide blocks’ placed equiangular in

Tn batiul 10. the frame 10.
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Figura 7.Schethcinematid a unui AHSe(2:1) cu un satsitcinci puncte generatoare de traiectorie displasexterior”

Figure 7. Kinematic scheme of an AHSe(2:1) witlailtite and five trajectory generating points disgd “externally”
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2.5. AHSe(2:1) cwase puncte generatoare de 2.5. AHSe(2:1) with six trajectory generating
traiectorie ,la exterior” points disposed “externally”
La AHSe(2:1) cu un singur sateditcu punctele At AHSe (2:1) with a single satellite and

generatoare amplasate ,la interior” gabaritul gaher generating points located “inside” general gauge of
al automatuluki gabaritul culisoarelor este limitat la the machine and gauge of slide blocks’ is limited t
nunirul culisoarelor posibil de amplasat la cel mult the number slide blocks’ possible to placed no more
zece. than ten.

Asa cum s-a precizat deja, amplasarea ,Ja As was already mentioned, location “on the
exterior” a punctelor generatoare deteffrinsterea  outside” of generating points increases the digtanc
distanei dintre doé culisoare vecine, ceea ce are between two neighboring slide blocks’, which has
drept consecifi posibilitatea crgerii nunirului de  the consequence the possibility of increasing the
culisoare. number of slide blocks’.

In acest context devine posibitonstruirea unui In this context it is possible to build an
AHSe(2:1) cu un singur satelii cu sase puncte AHSe(2:1) with one satellite and six generating
generatoare dispuse ,la exterior”. Aceste punctepoints arranged “on the outside”. These generating
generatoare descrigase traiectorii identice, fiecare points describe six trajectories identical, eacthwi
cu cate doii puncte de intoarcere. In dreptul fimd  two reversal points. Next to each reversal points
punct de intoarcere trebuie amplasat cate un culiso should be placed one slide blocks’.

Dac se materializeaz mai multe puncte If is materialized more trajectory generating
generatoare de traiectorie pe un satelit, de exemplpoints on a satellite, for example six points, the
sase puncte, productivitatea automatului de presarpressing machine productivity will increase
va crgte semnificativ in compatia cu un significantly compared with AHSe(2:1) with five
AHSe(2:1) cu cinci puncte generatoare plasate sprgenerating points placed inside the satellite, 8o w
interiorul satelitului, deci va cge si numarul de  increase the number of pressing at a full rotatibn

pregiri la o rotaie compled a arborelui principal 6. the main shatft 6.

In figura 8 se preziitschema cinematica unui Figure 8 shows the kinematic scheme of an
AHSe(2:1) cu un satel§i sase puncte generatoare de AHSe(2:1) with a satellite and six trajectory
traiectorie dispuse ,la exterior”. generating points placed “on the outside”.
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Figura 8. Scheihcinematid a unui AHSe(2:1) cu un satefitsase puncte generatoare de traiectorie dispusstdeac”
Figure 8. Kinematic scheme of an AHSe(2:1) witlatelte and six trajectory generating points degub“externally”
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3. AHSe(2:1) cu un singur satelit, cu puncte 3. AHSe(2:1) with a satellite, with trajectory

generatoare de traiectorie dispuse ,la generating points disposed “internally”
interior” si ,la exterior”, combinate and “externally”, combined
Prin cercetri sistematicesi luand n considerare By systematic research and taking into account

posibilitatea combidrii solutilor de AHSe(2:1) cu the possibility of combining solutions of AHSe(2:1)
punctele generatoare situate ,la interior” cuwith generating points located “inside” with
AHSe(2:1) cu punctele generatoare situate ,leAHSe(2:1) with generating points located “the
exterior” s-a ajuns la concluzid@ ce pot realizai outside” has concluded that it is possible achieved
AHSe(2:1) cu punctele generatoare de traiectoric@lso AHSe(2:1) with generating points materialized
materializate pe acelasatelit atat la interiorul 1o on the same satellite as inside the satellite wasel
satelit, casi la exteriorul acesteia. Este de preferat cewell as at outside it. It is preferable that thensa
acelgi numir de puncte generatoare s amplaseze number of generating points to be locate as “iriside
atat ,la interior”, casi ,la exterior”. as well as “the outside”.

Punctele generatoare se pot amplasa pe siceea  Generating points can be placed on the same
generatoare a conului de divizare al danturiiiro generating the pitch cone of the satellite gear or
satelit sau pe generatoare distincte, dar altergati separate generators, but alternative and equiangula
echiunghiular dispuse in raport cu axa satelitului. placed in relation with satellite axis.

Acest lucru va influefa pozitiv productivitatea This will positively influence the productivity
automatului de presare, necesitind sterea of automatic machine for cold forming,
numarului de culisoare. necessitating increasing the number slide blocks'.

in figura 9 se preziat schema cinematica Figure 9 shows the kinematic scheme of an

unui AHSe(2:1) cu un singur satelt cu 2 + 2 AHSe(2:1) with a satellite and 2 + 2 trajectory
puncte generatoare, dispuse pe agegeneratoare generating points placed on the same generating the

a conului de divizare al danturiitiiosatelit. pitch cone of the satellite gear.
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Figura 9. Sche#cinematié a unui AHSe(2:1) cu doua puncte generatoareidettrae combinate ,la interior” céi,la exterior”
Figure 9. Kinematic scheme of an AHSe(2:1) with tr@jectory generating points combined “internablyid “externally”

4. Concluzii 4. Conclusions

O hipocicloidi sferici, Tn particular una A spherical hypocycloid can be generated
ecuatoriad, se poate genera cinematic cu ajutorulkinematically using a sun-and-planet mechanism
unui mecanism planetar cu tirodintate conice. with conic gears. A normal spherical hypocycloid
Hipocicloidele sferice normale au unul sau maihas one or more reversal points.
multe puncte de intoarcere.

S-au identificat deja ca fiind posibile automate Equatorial spherical hypocycloid automatic
hipocicloidale sferice ecuatoriale, subecuatorigle machine, under equatorial and over equatorial was
supraecuatoriale. already identified as possible.
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Amplasarea ,la exterior” a punctelor generatoare Location “on the outside” of the generating
poate fi favorabil in ceea ce prigee accesul la acestga  points may be favorable in terms of access to them
n mod cert determino nrire a distatei dintre doa@  and certainly determines an increase of distance
culisoare vecine. between two neighbors slide blocks’.

S-a identificat posibilitatea comiinm solutilor de Has been identified the possibility of combining
AHSe(2:1) cu punctele generatoare situate laigmer solutions of AHSe(2:1) with generating points
cu AHSe(2:1) cu punctele generatoare situate ,ldocated “inside” with AHSe(2:1) with generating
exterior”. points located “the outside”.

Cercelrile desfisurate pamin prezent au carezultate = Researches conducted so far have also resulted
si doua cereri de brevet de invaminregistrate la OSIM.  and two patent applications registered at OSIM.
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