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procedure, the surgeon must access 
the rotator cuff by dissecting muscle. 
Because of the extensive dissection, 
his recovery was slow and extremely 
painful. 

After his recent skiing accident, 
Dr. Bazant was referred to Steven 
Levin, MD, an orthopaedic surgeon 
who specializes in sports injuries. Dr. 
Levin, an Assistant Professor of 
Orthopaedic Surgery at 
Northwestern University's Feinberg 
School of Medicine, offered Dr. 
Bazant an alternate approach to con­
ventional surgery - arthroscopic 
rotator cuff repair. This minimally­
invasive technique has grown fairly 
common in recent years in many 
kinds of joint surgeries, but is still 
rare in repairing torn rotator cuffs 
because of the technical skills the 
procedure requires. 

Unlike the conventional surgery, 
arthroscopy is usually an outpatient r 

procedure. The surgeon uses three 
small incisions - one to insert a 
lighted arthroscope with a small TV 

About Rotator Cuff Repairs 

The traditional method of rotator cuff repair surgery can be very painful 
for patients, primarily because a surgeon must make a significant incision 
and retract the deltoid muscle to access and repair the injured area. 

Advances in technique and equipment have led two alternatives to the 
conventional method: a "mini-open" repair, in which an arthroscope is used 
in conjunction with deltoid muscle retraction; and an entirely arthroscopic 
procedure in which the whole procedure is performed through small 
lllClSlOns. 

Both alternative procedures are performed on an outpatient basis and 
require about the same rehabilitation period, said Gregory H. Portland, 
MD, a Clinical Instructor in Orthopaedic Surgery at the Feinberg School 
of Medicine. 

"Patients generally feel less pain after the all-arthroscopic procedure 
because there isn't that deltoid muscle retraction," said Dr. Portland. "Still, 
for extremely severe rotator cuff tears, the conventional surgery is some­
times the best option." 

But there can be a down side to a less painful recovery period. 
"People who have had arthroscopy tend to feel better earlier in their 

recovery, but healing does take time," he said. "We find that occasionally 
they're tempted to push the envelope a little too soon." 

camera, one to expand the joint with fluid and one to insert 
an instrument to anchor the torn tendon together with a 
device that eventually dissolves. 

Bazant. "But the doctor told me I should not ski until 
the middle of March." So, on March 15, Dr. Bazant 
headed to the top of a ski run in Obertauern, Austria, 
and resumed the sport he loves most. "In most cases, arthroscopy is preferable over the 

conventional method because there is minimal violation of 
tissue," said Dr. Levin, who earlier in his career worked 
with the Buffalo Bills. "The patient can go home the same 
day and can begin therapy to build back strength in just a 
few weeks." 

Dr. Bazant had the surgery last September at Evanston 
Hospital. He started physical therapy four weeks later. 

"By December I could swim the crawl stroke. By the 
end of January I could do it with no pain at all," said Dr. 

"Skiing is a thrilling sport; the scenery is beauti­
ful," said Dr. Bazant, who in 1959 became a patent­
holder in Czechoslovakia for a safety ski binding he 
invented. He published the first ever scientific article 
on the theory of safety ski bindings in a Czech maga­
zine a year later. 

While Dr. Bazant is known more for his research 
in fracture mechanics and structural stability than for 
his skiing, he recently returned from the slopes of 
Mount Whistler, British Columbia. He plans to head 
back to the Alps - and Breckenridge - this winter .• 

U.s.News 
Best 
Hospitals 

Evanston Northwestern Healthcare's orthopaedics capabilities helped earn the organization a 

position among "America's Best Hospitals" in the July 28 issue of U.S.News and World Report. 

Orthopaedics moved up in the rankings to 43 this year from 50 in 2002; Neurosciences, ranked 

48 in 2001, moved up to 29 this year. New to the rankings was hormonal disorders, listed at 33. 

Investigators for the magazine examined 6,003 hospitals throughout the United States. 
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Letters to the Editor 

Dear Editor, 
Looking through the NESM Newsletter #58, I am struck 

by the depth of coverage, the good accounts and the selection 
of phot~s. You have done your usual splendid job and are to be 
congratl1lated. I 

I do h.~ve one small nitpick, something that, perhap1, only 
I and one '~r two others might have spotted. In your rkmarks 
about Peck~tt's, you repeatedly misspelled Kate Peckett's first 
name. It sho\ild be: Katharine, not Katherine. Kate was always 
quite fussy a~out that middle "A". The Peckett family had 
a whole string\~f Roberts and Katharines from wiy back and 
the distaff side was always spelled the same way. Kitty, Kate's 
daughter, can attest to that. 

Allen Adler 

Dear Editor, 
My father wrot~\a column called Th,e Observer for The 

Milford Cabinet. He ~ad written it eachf,week for more than 
forty years when he \iied in 1955. pad graduated from 
Dartmouth College in 1908. He was ¥ friend of Fred Harris, 
but I don't believe he eve~kied at college. In fact I didn't think 
he had ever skied anywhe\e, until Ii:ame across an Observer 
column that was printed ',in the ,Cabinet on Februaty 25, 
1954. A couple of paragr'¥hs are reprinted below. They 
might amuse you or even iI\terest you. 

"I wish I had saved my A~t and only pair of skis. They 
would interest the modern sch ssers and skimeisters. I made 
'em myself, along with a few mer local lads along about the 
turn of the century. '. 

We'd go down to the basket fa~ory. It was in the rear of the 
McLane factory, now the White\Elephant antique empo­
rium. There we'd pick out two p~ces of ash half an inch 
thick, 10 feet long andJour to five ches wide. After a day 
and a night in the steam oven we coul put a fairly permanent 
up-turn at one end of each plank. A l\op of harness leather 
from Julian Lease's harness shop, and a \:leat nailed cross the 
middle of each plank completed the m~ufacture. 

Heavy? They must have weighed 20 ounds apiece. No 
groove, no shape, no bindings, no poles; just narrow toboggan 
on each foot. With good luck one might slide.,;lll the way to the 
bottom of a small slope without a tumble. My\uck was seldom 
good. A fall would mean that one or both skis\would take off 
for the foot of the hill. Before going after the rttvaway skis I'd 
have to hunt in the soft snow for my glasses, hop in!\; to find them 
unbroken. \, 

Around 1900 I has a pretty low opinion of ~iing as an 
outdoor sport. I preferred fishing through the ice. And I never 
cared Ipuch for ice fishing. But it wasn't all my fault. I was born 
40 yeirs too soon. I sure envied those kids I watched this month, 
goint whizzerty-bang down a steep hill. And being hauled back 
up again. I even looked at the price tags on skis, boots and 
bindings in the ski hut. Up to $60 for a pair of runners, binding 
extra. For boot, $30. Poles, pants, goggles and other equipment 

~-------------.-.--.-.-------.--------------------- -
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Dear Editor, 
Bya separate mail, I am sending to you, as a donation, one 

piece of my safety ski binding, for which I received Czechoslo­
vak Patent no. 97175 on June 5,1959. I invented this binding 
after a serious ski injury, when I was an undergraduate civil 
engineering student at the Technical University in Prague. 

Compared to the Marker, the advantage of my patent 
(marketed as the ZPB binding) consisted in the fact that it 
could be used with the soft boots made from leather, which 
totally dominated in Czechoslovakia until the late 1960s (no 
hard plastic boots were made in the country, and only very few 
people could acquire the hard plastic boots made in the West). 
With the soft boots owned by Czech skiers, the Marker binding 
did not work well. This advantage over the Marker of course 
vanished once the stiff plastic ski boots became commonplace, 
which occurred in Czechoslovakia around 1970 (which was 
only after I defected to the West). 

Later it was realized that both the original Marker and my 
patent did not possess shock absorption capability, the impor­
tance of which was not understood in 1959. Bindings with 
good shock absorption capability came on the market in the late 
1960s. They made both my ZPB binding and the original 
Marker binding obsolete. 

A total of 30,000 pairs of my binding were produced and 
sold in Czechoslovakia by the Lovena Company (a "people's 
cooperative" controlled by the communist government). Con­
sequently it is estimated that, in the early 1960s, about one third 
of Czech skiers used my binding. However, it was not the policy 
of Czechoslovak communist rulers to allow its subjects to 
obtain patents abroad, and their bureaucracy was not seriously 
interested in exporting abroad, particularly not across the Iron 
Curtain. 

The ZPB binding sold for 47 Kcs a pair (about 7 dollars by 
the official exchange rate and about 1 dollar on the black 
market). As the patent holder, I received the royalties of about 
1 Kcs from each piece sold during the first three years (this 
represented the percentage decreed by governmental regulation 
in Czechoslovakia, and the royalties were given by the govern­
ment to the patent holder only during the first three years of 
patent protection). This way I made about 30,000 Kcs, which 
was 2.1 times my starting salary as a bridge engineer (I used this 
money as a deposit for an apartment, which I hoped to be 
allotted to me some years later, but this money was confiscated 
after I defected to the West). 

Although the injury to my knee terminated my somewhat 
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REPUBLIKA CESI(OSLOVENSKA: 
(llUD PRO PATENTY A VYSALEZY 

Tfida 77 b, 15 '27 YJdano 15. listopadu 1960 

Vrloieno 1S. dubna 1960 

PATENTNi SPIS·c. 97175 

I'rli\'u k \'YIIL;ti vyn6llcw pii"lusi _tlilu podlc § 3 udsl. G lak. c. 3<'J/H):J7 Sb. 

Z[)E:XE:K n.\Z.\:,\T. Plt\l!.\ 

Pojistne Iriaiske ,azani 

Pi-ihl:i,cno ii. i"'nna W.-l!) ~P\" :n!.1·5f1) 
Plnlno;l ,,:Itt'nlll oil :i .• '·t'r,",la 1!):i!1 

Poji<tnl~ I~·br..k.: Vliz:ini Ill:i 7a '-,kol mM;·lil pri pr,,11I Iyhrc za \'znilm 
flri'ill'ho maxim,ilniho kroulidt." 1ll0nll'nlll not.v h011l 0<1 1\'7.1' a 7ahrlinit tim 
i.-azli. kt('r~' bv kroulid IIIMI .... nl 1II0M 7pil'flhil. OkalJlzik ;"11'\'r('~i pnii<lnl'ho 
\':i7ani nm<1 prilnm h"1 pro·.I!'1ll konlr .. I.wrlt"lni· a n(,7:h'i<I~' na ruzn\'rh vl'd­
If'j;i!'h vli"(',,h. II},Y ~c \':iz:ini rozl'\'irnlo \'My pn "(f'inf. pi-rdcm na<ta\'ene 
~i"·. Tomll z dosavanni<-h pah·nli. ;mlilll n .... jl .. ·p.· \'~'hn\,lIjl' kon<lrllk('e. 'farkf'r. 
!;lcra v~ak mli tylo nl'n'hody: POflminkoll .fllnk,,1' jf' u ni urcil~' minimalni 
kolm~' tbk ~picky podrazk~' n:I nphnl' hran~·. kll'r~' jl' znai'n" wlk'·. To i~ 
prolo, zr spnjnirn operni· hmn\' a volnt·hn klou!.u. Ij. klollhll, klf'~' jc Jloh"h­
li,'~' i pn uzavn-nt' poji.U'!', svir[, " poMlnnu omll 1\'71> pfili:; mal,' i.hcl. Tonto 
~pojnici pi; \'ylvol'rni bz.J"·hn ..a7.;ni prn"h:izi \·~·sl('(llIi("(· .iI h!,I" na poji<lny 
mem:uri,;mu". :'\p\'\'\'ozujc-li hOI" pOlrrhn" mipim:ilni koIOl,' Illlk na of)t"·me 
hran". m\lzl' "yhr><'il h .. 7. rnzf'vff'ni poji·"n;·ho mrd,"ni<mll pOIl7.e poolocenim 
pojislni'ho mf'('h;lr¥<nm kolrm \"olnl-ho kloul>lI pn 117.wfl'nl- 1'0107.1' poji<lkv Dn 
~oll;:llmfm odd.·It'ni ho(\' ~m~rl'm d07."I(I<. "e <m~nt M\, Iyi .... Tlllo nl'",'ho,f ... :i 
\·In<,0051. ktera 7.n.lmena jednak mensl belpcenost ronkce vWnr. jednak zby­
Im{- ,.elk~ nam:ihaoi podr:i;.ky /Ill tlllk, jeji nanm"·m,·· opnlrl'ho\'ani 1\ ncmo;,­
nO~l pou7.ili kilie m"n~ k\'al;tni. jc ztle kon"tnlki'nc d:"1Il1l tim. 7.e \'olny klollh 
;1' Jlrili~ dal .. ko od spi;:k~' podr,iih' 1\7. 7..1 kloulwm. klr~' it- urn\'iran poji<lkoll. 
Dale \I loholo \'a;l';ini nn."t:id IIn~il(: od('h~'ll'ni ~pojn=('{' oholl klollh,·. off podl-I­
nf. osy J.,·ze, kdyz podr:izkll pn.;n"· po\"OJi hoi'nfmn Ihkll. Za jl7n\, ~I' ml'ni 
ho(lnc tlllk)" a podJe nich Sf' podr:i;k:! 51 all' pruznr dl'rornl1ljr (i.mernc- ~\'e lu-
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hosti lI. kyaliU·\. Zniin"·nu spojniec melli s\'oji pnlnhu a pnji'!IIY ,"('('hallismll< 
51! !.3 Jizdy k~'\":; kolem- yolnt·llo klonhu. Odch)-)cni spojni('c ""~t:lIIl' Id. Ill'­

niota prl't/nip/o('ha pnJrazky pi<-SIlI' kollllf, nn pn<li'lun" Ihll Iyi.l·. S '\;'11;;' j •• 
nntnu ~'ztly poI·ilat. Pri odeh~-"'ni 1"'ln spnjni .. ,· p",)t,ln:i ,llli_k:, Ibkll lIa .'pt'moll 
last !'l,:challislUu (llapi-. Ilak IllIilfeldoya pl'ra). proehfm·jid "olll~'1IJ kIOllh .. IlI. 
rna tI .... 'I .. · rameno k., ~lollllU. ktl'f)' j(' 1I7o;I\-iran pujistk"l1 a ovlivl'II,jl' prolo 
roz('\·n.'lli IIH·C'!tanisllIlI. ('oi jf' IIl'i;idtlllci. nt'ho( vyh""f'lli pnk 1It'lIasl\\':" pri 
It'mzf' kruuti"im mOIllf'nlu. THlo ''''pi'izniv:i d"~ln~st. ktt,r:'! 7oIHlIlH'lIf, ~nn<'I\'; 
sniz"n, h'·l.lwt-nosli ",i7o;ini. j ... !il,lnlk'·1\I loho. ic po;i,lka pirsohi nwzi ,Ih·./"i 
rasH a .'asli, ° .'liz St' opira bola. a II" Ill('zi slro'd"i i'a"li a (':istj spojPllou ~ I\'ii. 
Dal<" m;i toto ,"u7o;\ni vdkc n:iroky lIa PfCSllost T~'rO"Y a ohr:iht-Ili. ne).,,(· r.'­
ak.·.· IJfljisl'-y pil<ohi k u7adran';lIIlJ klollbu lin pi-iii; ~'f'lki'm ralllf'nn. R"\!ula­
c'e \'ii71ini nrl Iyzi j<' 1lf'llOltodln:i. protoze regulai'n; smuh j •. IIrni~I<~1I 7espoflll. 
kd,· j .. spaIn;' I'i'i<rn{lll)' n np'" [ 11:1 lIi·j viti,· .. lak;;.· II nN\!) In: '11'11; 1Il0ZIlO 
uhlislil slupni .. i rf'!rul:,.,,, 0.·1 .. , k,,"\1-olui r)·~ku.· klf'rfl jf' \"I'hni .Iil"·/il;i. HI'!?"­
'Ili'ni ;r"lIJ. IImi'I'-'Il~' ;.1,,/., je I{'z 7.llat-lIl· al:,ko,-;;n ~1l"·h"III. \'''7illli .\I\I'III. .. r"r 
jc POIl7" jt'flllflklnnlrun;. Tilll n'·lIlil/.· vyh()\·.~r poz;lIh\'kilm "" poii"I"i' \':i;,:ird. 
uf'I.of na \'yt"';"'lIi lII,i vIi" Ilak holy lIa p"ji<ln~' nw,·h"n!"lIllls. pr"lfI~" p;·i 
~yhol:"r~i ~., 1II."si h"la JIli.rnt"· po,ullo.,l sm"'r"1Il "oz:"III. Ihll' si III \'~'/IIlri pi-i' 
, .. {'''I.'ellte r"zlII"rv mc,·h:'tIll'IIll/. ' 

\';..,('h,,\, \I\:.'th·ni· 11I'\'~'lrfJfly nfhtrarlUj .. kOllslru!, ... · 1,,"11., "1"11:',1.'711. 1',,1-
I'rt·,!af. IIrI r.",lil ",I k"!I'!rukl'{' ,n,rI, .. 1' it' \I ni II"'" <I''ljllin' flpi'ml" I,r",,\' i' 

"o(n{ollo kllllll", S (lnd'-'Inol! o,nll Iyz.· pi,j ~1f'ilH~ "Zltil,,"o,ri opi'I'II)' ..I, "rail ",' .. 
kolikrat (a~i ti'ikriirl ,· .. ·I,i. ""~ j,' 7Jl,i,,,I>t'!Io lilll. Zt' kOJISlrul,,·,· 1'0.11" '\·\-,,:il.·7.\1 
ma \'olll)' kllluhli'snt- pi,pd spit'k"u finly :l kllluh. "'rr~' jf' IIz:lvir;1II 1,,;ji'II,.-..,. 
liZ ph"!1 nilll. n z" I'uji,tka. "I"z.'n:' n' ~lfl',ll\i pohyhli\'(" I\j,ti) p<"I';Il"i "" "':i.1 
spojenoll s l~'ii n lit· na <'ast; n niz ~" opira hoI:!. Dftl .. spoj"tI''' o"nn kllllthi. 
U Il'lo kon,trukC'(! 7.ibt{,,-a na r0711i1 oil k"o,lrnkn' ":u'kf'r s!:Hc' lnlni.n;", " P'" 
di,lnnu o"o11 t,-z(' a n('ollkl,ioi "'. Za prll7.n~·d, t1 .. rOfmaC'i pn,lr{,/.!,y za j: ',I~' 
neho m·n;·!i prl'llni plodm potlr:i>.ky prcslte ku!m:'.nil pod,.·lnol\. 1m. I~';e \'~.~ 
~hyluj" -l'C IOliz. pOIl7.· "pi·ru:' ;.asl. t'IlZ \'Utipl: -rwv:HIi. l'ror"il' 1II'\·l.lIik:', ;;;,In'" 
tllm{,110 potl,~lne ,Ioik~' llaku Irol~' n:l upi'rntl" ,':;<1 k,· kIll"!,,, 1Il.:Il'ir'H1t·mu po· 
jist~ou. jl'likllz spnjllirf' 01>011 kloullll- S(' nC'o.I,·hyllljf'. Fllnk .. p ";i-,fllli j .. I(',I~' 
v tOllllo smi'n, zed., hpzp"clI;i a po<!,;ln:l ~Io;;'ka Il.'milze mit l.:itlll~· "Ii\' 1111 "~" 
hoc.'"i. ~ulllc k~'dni Irol~ .. odpovitlajid k~'dlli opt·me'! .'ii-li 7.1 jizrly a .,,,i,,o­
bo~'llll(O ·pruznoll <It·rorlll:ld podriizky, j., :1'cl" pi'ilolll :1,i Ih'riuo"I' lit·; II k,,", 
I'lruk('p llarkf'f. proto;;',· l'fl'lll1i phlt'ha poclr:i/k\, jl' k \'(,I/II"lI\u klollloll a,i li'i­
IErat bWtf'_ To vst' jc op."t 7.p1150be110 7mini"II~-rn IIl11i"I;'"ilO poji"tk\' a klolll,i,. 
Picsno.t olmihi'ni z.l .. milip I>'·t polo\'i,'ni nd II ku"'lrnk ... • 'lark,·r. pl·nl,,;;· 
ram('! ... } poii"tky kt' klollou. kll'r,- It:",,·ir:i.i·- pol", iI-Hi. ZII,· ,.~Z o,h.: .. 'l:i hOI".i 
lon~ClI<)~';i d('ska. klt-r;i i" II !;(),HI'II' " '::lrl..,·r 1l .. I,i·i,.. .. ;\·I~ ""IlI:ih:,,,,, "" "I,,'\'. 
a kon4rukre j .. lim ti-i. rm:mho'-;' m.·, i. (, .. ji,rI-a n:ll'<l;7.!IiI , .. I kOI'slmk,',· "ark"r 
pusohi !Ohorn clo!1"1 II I't'gllla('c niz,ini na ~v7.i jf' proto p"!,,ullna, prnlOzl' r('~II' 
lacni itroub jc unr;sli'n svrdm, krlc .i,· ~nlrrf' prisl\lpn)', jf' n:l ni'j viMI a j,' 
lAm proto m()znQ umistit shlpni"i r"'~lIlaCl' "pbo konlrolni rysku. ~aIHli',· j,' 
regulncll; ;rouh It;;: mene lllako\':ill sni·hel,\. Od V,iZA'lni AUcnhoFf'r s .. kon,ll'IIk· 
ee podll' '\yn:ill'l-11 Z'tsadni' li;i tim. ze rna \Iva klouby II nc jedpn II ZC nn \'\"­
hoCenf flak n::!m:i ~'Iiv II Ilk boty na opprn ... hmny, ('01 jc "cIUe jilltho nejdl'tle-
l.itcj~t v)·hodoll. " ' 

Nil ohr. t jc znazorncn pohl"d shorn nil konsb-ukci. nil ohr, 2 po<l~lny 
.vililY fl'Z konslnlkl'i. . . 
" • "~7.an(,;e skl:lrl:i z fa~ti 1 117. 17, Dcslicka 1 je Jlii~rouho\'ana sroubv 11 
k lyii. Jf'ji l'ti'l'flnl «-ast rna vyv)'sl'ninli Il V ni rna vpi'edu ~'yhr:lnl lvnru ku!tl­
riho 'Tfhl\ku, do ochoz z.1p"dri klllickn 6; Z dl'slii'ky 1 vyhiba JlAhOMlfffl 4. 
D=J D~iz je oloen;' nnS37cnll strednl cast 2, kt .. rii je k ((epll oJ f.fid",~o\'lin3 ~roll­
hem,9. Ve 'slredn; rasti 2 je vpredn ulozcnR kulit"ko\"a pojj,rkn 6, 7. H. klf'r;t 
Sol~lada % kulicky 6, znpndnjld do duteho kuloveho ,vrt'hliku v \dcsticC'c 1. 
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z pruZinky 7 4 Z regulaeniho sroubu 8 s kontrolni ryskou 16. Na zadnfm Icon­
ei stredni casti 2 vybihaji dvc konsolky 12 S otvory, jilllii procluizi sroub oper­
ne:casti 5, ktcry je zajislcn malici 10 a jehoz poohicenim Izc menil v)';ku oper­
De casU 3. Op~rna cast 3 jc olocne pi-ipojena oa sroub 5 a ma d\'c opcrnc bra­
ny 13, 0 nei se opini bola a v)'cnNck 17, ktery zabrni.uje vyklouzouti hoty 
Dohoru. Otocnt! pripojcni stf~dni ~asti 2 on deslicku 1 vylnii-i prvni kloub 14 
a oloeDe pnpojeni opcrnc casli 3 Da slredni cast 2 vylvui'i drull)' klo .. h 15, 
Z Dichi prvni kloub lJ je uzaviran svislou pojistkou 6, 7, 8, UIOZCllOU vc sIred· 
pi Msli 2 a pusobici shorn dolu na dcsticku 1, spojcnou s Iyzl, a druhy klouh 
15 zusl.h·;i volnY. 
~ .. 

Pfedrnct palelllu 

10 Pojislne Iyzarskc vazani se dvcma klouby, vyznaccnc tim, z(' svisJa pojist-
ka (G, 7, 8), ulozcnoi ve stfcdlli casti (2), pusohi shora dolu na dCSlicku (1), 
spojcnou 5 Iyzi a uzaviroi tak prvni kloub (14). 

5e-mograIla. JI. p .• zbod 0,' 
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3AK.lHO'lEIDnO ,1J,HCKYCCHK 0 OEY'lEllliH,JlbDKJiOMY cnoPTY 

BcaaR OCHOBa 0 lUi JIlollKHOMY cnopTY, 1. 110,ll.J'oTOBHTeJlbHl>te ynpa)KHeHJfJl C! ."'.' .... , '. 
lCo'ropaJl BI>lWJla TPIt ro,ll xy Ha38A Henpe- H. lla JlbDKax. 2. nOpJlAKOBl>le Yttpa'"" .. . 
PblBllO npOSepJleTCJI. Oc e oGY"teWfe ,,''3. nOBOpOTI>I. t. XO.l\bGa It Gel' 5 no-;.::.~·"'-
.ltlo1~1I0)ly cnopTY 6blJlO ynpo~eH cocpeJ).O'" ropy. 6. C'be3A. 7. TOPMOJKeHI{~ ••• Jf~~~":': ' 
ro"teHO D, CJleAYJO~te rpyIlDW ynpa HKA:: )l.anpaBJleHJUI •• , npblJKXH.: . , .. 

Doc. j. e t v I' tel! k a : ., ........ ' . 

ON THE CONCL~lo)i>OF THE DISCU~SION''''Di'...:r!:lE BASIC SKIERS' TRAH,I:-'G 

The new currIC.Ylu.~ of skIers' traInIng, tory tralnln;=- ·t:··~!par.atory tralnln, "'~" 
.• ~lIshed three ~ars at.~. : belng systemaU· the skIs and on the '~2. the basIc: Iltr .. 
cally check.yY.' The curriculum of skiers' 3. .about-turns,' 4. wolllkl'llg~~ runnln& I" 
traIning , snow ...bas beeD slmpl1f1ed and skIs I. 5. ascending. 6. down.hlll"~ 7. "".' 
reduce 0 .. the follOWing gl'Ollps of p!'epara- Alng. 8. c~a~glng of dlreCtlon. 9. lump, 

MECHANICKY ROZBOR A NOW KONSTRUKCE 
POJISTN'YCH LYZARSK'YCJ:l 'i&'7&~f 

Z. P. B A ZA N T 

ObrovskY. mo~no fIcl masovy rozmacb 
sjezdovych lyfufskych dw:lpHn v pov4-
lefnycb Ietecb pronlkavl! zasAhl I do kon­
strukce lyfafskych vAz4nl SJezdov~ dls­
clpUny. jako jeden z nejkrAsnl!jsich spor~ 
til. malt totif jednu velikou, z4vaznou 
vadu. vysokou ilrazovost sportovcll. To 
vedio konstrukt~ry k vytvoi'ent nov~bo 
druhu v4z4nl. v4zAn( pojlstnycb. zabez­
pefujrcIch urf1t9m zpllsobem ly~ai'e prot! 
nebezpefl I1razu dolnlch konfetin. Pfl p4-
du vznlkajl .znafnA sny pOsobIc1. na nohu 
prostfednictvim ly~e. ktert je 5 nt vAz4-
nlm pevnli spojena. Pojistn6 v4zAni rnA 
prAvl! za I1koI, aby pi'ed vznlkem tl!chto 
nebezpefnych sil se ly~ oddl!lIIa od no­
hy a Urn se pllsobenl t/!chto sll zamezilo. 
Statlstlcky bylo zJistl!no. f.e pi'lfinou vet­
slny uraz.ll dolnl konfetlDJ. vznikajIcIcb 
pi'i pAdu v dllsledku pe\'n~ho spojenl 
ly~ a nohy. je kroutlcl moment, ktery 
ly.~ do nohy pi'en4lU a ktery zpllsobuje 
splr41nou frakturu kostl. distorsl kotnlk~ 
kolena apod. Proto se kollStruull pollstn4 
v4z4nl tak, aby pfl vznlku takov~ho krou- . 
ticiho momentu m~na bota m.o~nost vllfl 
ly!l se pootoflt. napffklad tak. f.e pata 
zllstane na mlste flXOVMIl k lyf! lankem 
neba femeny s otofn9m talli'em a splfka 
vybofl do strany. Tak Je taU v/!glna v4-
z4nl konstruov4ria.·) Vybolleml llplfky do 
strany umo~f1uJe poJ1stnf mechanlsmus 

, .·1 Exlstulf tU vAzAnt zabezpel!ultcl .prott oby· 
bov~mu momentu, kterA v!aJ[ nelsou tak dn· 
lelItA., nebor ohybovt momell! Ie skora v!dy 
doprovllzen krouUclm. 

1) mIsteny u splfky ..... ktery nahrazujc r:1! 
m6 rellsti u dosavadnIch v4zAni. O!·:At~! 
fAst! pojlstn6ho v4z4n(, lako lanko 5 na· 
p!nac[ pfezkou nebo i'emeny. spodnl h6~. 
ky apod .• lsou steJd. 

POZADAVKY NA POjISTNE: vAzA!,1 
. A jEjlCH ROZDE:LENI 

NeJl6pe p050udfme ObI'. ! 
vybodnost t~chto v4- I 
z4nl.. rozebereme-l1 . 
s1 jejich konstrukce ~ . 60 
po mechanicke strAn- I ' 
ceo tak jako se po- . O"'J !? 
fHaJ[ in~enyrsk~ kon- ~ r::? -
strukce.·) Oznaffme- 10 ~ 
11 kroutlc! moment . \~ 
plisobfcI na' nohu M . i, 
a odpov[dajlc~ bof- . 
nou sHu pdsoblcl na, I 

~plfku B (obr. 1). ·1 
mMeme .ps4t,. !e - @ " 
M' = B I. kde I Ie L vzd4len05t !lplfky od . . 
sti'edu paty (pfes-
neji od sti'edu ot4fe-
nr botyl. KroutiCI mo- " 
ment, ktery noha lel- . 
tl! 5nese. anlf by na- " 
'stal t1raz. nazyv4me '. 
mezn! moment· a zna- . 
~ime Mm. Jemu od-~.·. . •• , 
pClvld4 pflvyborenI bofnI sfia BlTh k .c. n 
Ie 'l'ovna Bm = Mmfl.: Aby vztah me%t 

• I . DU!:~~ v., StaUkA. Praha, Naklad. Cs. ~u· 
demle v~d. ]955 .. 
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Dbr. 2 

a M byl nem~nnf, must bft I konstantnl. 
Tomu nejllipe vyhovuje oto~n4 pata, u nil 
)c poloha sti'edu ot4~eni paty konstrukf­
nil dAna a je tedy nemi!nn4. 

Na pojistnli v4z4nt je nutno kl4st n4-
sledujlel pozadavky: (1) BoCnt sHa am, 
pfl nl! se meehanismus' rozevi'e, must 
zAvlset pouze na nastaveni meehanlsmu, 
s kterfm je momo regulovat. (2) SHa 
Brn I jeji hodnoty B v prubehu vybo~enl 
~smi!jl z4viset na ruznfeh vedIejsleh 51-

I.ch, jako je trenl, tlak pera spodnlho 
tahu, zamrznutl apod. (3) Pi'l pusoblel 
sfle B<Bm musl bft bota nehybni! drrena 
oa svlim misti! a neS'll1i se ani troehu ze 
s\"6 polohy vyehylovat. Jlnak by nebylo 
mo~no jlzdu dobi'e ovlAdat a mohlo 'by to 
v6st k firazu. (4) S poslednlm souvlsl, 
fe sHa B = B (X) jako funkee vybofe­
pi X musl v priibi!hu vybooov4nl rychle 
1I1esat ze svli maxlm4ln[ hodnoty Bm a nl~ 
kOllv vzrustat z malli nebo dokonee nu­
lov6 hodnoty a dos4hnout maxima a!. pi'l 
~rW6m vybol!enl. Spr4vnf prubi!h sUy· B 
vIz obr. 13, ki'ivka 1, spatn~ 2. (5) Pro 
\ybocenl nesml bft ti'eba velkli de[orma~­
:1{ prAce, tj. prliee poti'ebnli pro fiplnA vy­
bo~~nl nohy z Iy!c. Vybo~enl must ..,,,«tAt 

nar4z, jakmUe Vi. •. i.:1E! sHa Bm (tj. deba 
t- vybo~ent co nejdensi). Ur~itli pr4ce je 
vSak vldy ti'eba. (6) Po vybo~ent must 
mit bota maximAInl moinost pohy'bu. 
Moinost otol!eni aspon 0 90°. 

Podle konstrukee pOjlstnliho mechanls­
mu umisti!nliho u spi~ky hoty miiieme 
rozlisit tyto druhy pojistnych v4zlinl: 

I. V4zAni sestAvajlel z mechanismu, je­
hoi CAsU joou tvarovi! nepromi!nn6, tuh6 
a vzAjemni! jsou spojeny klouby (tzv. ki­
nematlekf i'eti!z). Nazfvlime je vlizAnl 
kinematicka.·) Bota je spojena s lyil 1'a-

.) Bota mA lako deska ze statlek~ho hledts­
ka tf! stupn!! volnostl. Klnematlek6 vAzAnl vA'­
:fe botu n vazbaml, tl. rdl n stuplifi volnost1; 
Rozevl'enl meehanlsmu Ie mo:fn6 pouze tak, fe 
uvoln!!nlm pOllstky se 9Oueasni! uvolnl len ,ed­
nil vazba. Aby bota byl-a po rozevl'eilt .meeha­
nlsmu pohybl1vA, staUeky pl'eureltA se dv!!ma 
vazbaml, must byt bota za Ilzdy vAdna trem! 
vazbaml, ell! statleky urtlt!! ulo:fena, a slce 
IIpfedu dv!!ma vazbaml (k lyfl pod61nou a· 
pflenou) avzadu lednou (pfltnou), pl'l eem! 
podlllnA vazba plira sputlnlho tahu se neuvafu­
Ie, proto:fe Ie pru~na . .'\by poJlstn~ meehanls­
mus uvolnllnlm pl'II!n6 vazby se stal pobybU­
v~m s lednlm stupn~1Jl volnostl, must b~t vy· 
'''oren budlako kyvna pOllpora se dv!!mll 



564 Z. P. Ba!a-1( 
------------------------------------------------------~~--------.------

- Obr. 3 Dbr. 5 

dou dvou kloubd Ou, U23, z nicht jeden 
Je prot! vyboeen! uzav!ran pojistkou. Po­
dIe druhu kloubu 023 se pak tatovazAnl 
d~U ne.: 

a) jednokloubovli (obr. 2, 3), u nich! 
kloub 023 nenI vytvoi'en v ko;-,strukci me­
chanismu, ale je tvol'en stykem podrAfky 
a opiirn~ (~esticky mech~nismu, 

b) d\', .' :lbovA (obr. 4 at 9), u nicM 
kloub 02:\ vytvoren v konstrukci. BOta 
se pak opl: ~ () cAst (III), kterA se v oka­
mtiku vyboicn! pohybuje kolem stejnt'lho 
stredu otacenl 01S jako bota, jako by s nI 
byia pevni! spojena. Tato vazan! se_ pak 
d~U na: . 

1. vazan[ s pojistkou pevnou, kde po­
jlstka uzav!rA kloub Ou a kloub 023 je 
volny (obr. 4, 5, 7, 8), 

'2. vazAn! s pojistkou . pobyblivon, kde 
pojistka uzav!rA kloub' 023 a kloub Ou, 
je volny (obr. 6, 9). 

Klouby t~chto vazan! mohou byt M! 
castecnt'!. lsou pak mlsto jednoho vfdy 
dva soum~rn1! polofent'! k ose lyre a kaf-, . 
klouby. ve smliru podliln6 osy ly~e, nebo jako 
posuvn6 lll~ko napi'ff ly~e. Protofe posuvnll' 
ulofenf Je konstrukfni! nemofnA vzhledem 

. k zamrz!n( a velkAmu tfenf, dosplv!me k z!­
vArn, fe kal!dli klnematickA vAz4nl ohsahuje 
dV4 klouby 012 a 023, z nlch! Jeden Je uzavfr6n 
pollstkou P, kter! tak zajlstuje jednu vazbu, 
a jlne klnematickA vAzanf fe nenl mo:!nA. Mis­
tD'· jednoho klouhu mohou ovsem hlit tA:! dva 
fbtefnA, uspotadanA soumlirnil k podlilnli ose 
lyfe. Mohou hlit te:! tvoi'eny stykem podrHky 
s mechanlsmem (023 U Jednoklouhoveho v~za­
nl). 

dy slouf! k vyboeenl Jen na jednu stra. 
nu. Nezapomei'lme t~t, te taro vflzflnl so) 
stanou pohybllvyml at pf'l vybocenl §Pi~­
ky boty Ii ze do t~ doby se chovajl jako 
tuhy celek stejn/:! jako fellstl. 

II. Vazanl s' tvarov/:! prom1!nnou prU!­
nou casU, napi'. v6.zAnl s gumovou §pi~. 
kou, do nff je vsunuta llplCka boty. Na­
.,.6",,1{ "''l vAzAn! deformal!nf (obr. 12). 

v AzANI KINEMATICKA 
- . 

Splfka boty pOsoi:;{ na pojtstny mecha. 
nlsmus jednak kolmym tlakem Q, ktery 
vyvozuje pero spodnlho tabu nebo Hult­
feldovo pero, jednak bocnI sllou B (napf'. 
obr. 6). Obi! tyto sUy a pi'lpadnl:! je§t§ 
ne~adoucl vedlej§l sHy se skl4dajl ve vy­
slednlcl P, kter4 procbAzr volnym klou­
bem (Ou nebo 023): Oznaflme-l1 a ilhel 
vyslednlce P ad pod~ld osy lyre, pl.u 

Q = B oot8a. 

Drz!-ll bota na pojlstn~m mechanlsmu 
tl'enlm, nesm[ bP lihel a menill net ur~l­
tt fihel ao, aby se bota neusmykla [fihel 
tren!). Konstrukcn1! Je Ghel an dAn Jako 
odklon spojnice krajn[ho opern~ho bodu 

Obr. 4 
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Obr.8 

)r. 7 
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MechanlclqJ rozbor a nove konstrukce ,Jo/lstnych lyiarskych v6z6nl 

podrazky a voln~ho kloubu ad podeln~ 

osy lyze. Poti'ebna sna Q je pak 

Q ~ B cotga(). 

T1ak Q namah/j, podnlzku a na spicce 
ji drt[. Ie proto vyhodnejsi, je-Ii Q co 
nejmensi, co~ nastane, je-Ii uhel ao co 
nejvlHsf. Ie proto konstrukcne lepsi, je-Ii 
volny kloub co nejbH~e spi1!ce ooty, :le­
bot opern6 Mst m6 pak pro dany (ihel 
an m neimens! rozmery (obr. 6, 7, 8, 9). 

x o 

R 

y 

Obr. 10 

Ozna1!me P12 pojistku uzavtrajicl kloub 
012 a obdobne P23 pro kloub 023. Na zA­
klade variaci mu~eme snadno zjistit, ~e 

podle ptldorysn6ho umistenl kloubtl a po­
jistky pod61 lyre existuje 12 moznych ty­
pu. kinematickych vazani, a sice typy 
[v z6vorce pgeme poi'adl kloubtl a po­
Jistky smerem ad spiCky lyre): 

A(P12 012 023), B(012 P12 023), C(012 023 1'12), 

neny patenty. KaZdy typ lze ovsem rea­
lizovat vice zpusoby. 

Obecn6 rovnice rovnovahy pojlstnych 
vazani kinematickych je vlastne momen­
lava vyminka rovnovahy casU 11 [obr. 2, 
3, 4, ... 9). Na CAst II pusobl vyslcdnlce 
sil z boty P, ktera prochazi ndy volnym 
kloubem. Tato sila je v rovnovaze s re­
akci kloubu, kter1 je uzaviran pojistkou, 
a s reakc1 R v pojistee. Oznacime-U p 
rameno vysIedn!ce I' k uzavrrateIn~mu 

kloubu, a vzdalenost pojlstky ad uzavl­
rateln~ho kloubu, pIaU 

Ra = Pp 

Vznikaji-II vedleJ~i sUy, musi byt t6! 
zahrnuty ve vysledn!cl P. 

'ROZNE: KONSTRUKCE VAzANI 
KINEMATlCK1CH 

Vazanl kinematick6 jednokloubov6 typu , 
A podle obr. 2 (AttenhoIer) je neJjedno~ 
dussi typo MA kulickovou pojlstku a Mst 
II je vytvoi'ena jako vahadlo. Vadou to­
hoto v6zani je, ze rn6 dv~ op~rn6 hrany 
p()dra~ky, kter6 vlastne o~ jsou kloubem 
023, kaMa pro jeden sm~r vylxl~enf. Jed­
na hrana vsak byt nemuze, nebo! podr6!­
ka by nesncsla soustfedeny tlak Jedn6 
opern~ hrany. Rovnice rovnovahy pro vy-
boteni rna tvar . 

B=R+Q_8_ 
r' 

V dusledku existence dvou l:listecnych 
kloubii 023 se zde objevuje druhf l:len; 
vyjadi'ujlcf vliv vedlejsf nekontrolovatel­
n6 sUy spodn!ho tahu (prott pozadavku 
a2), kterf je tim mensl, 1!lm menlll Je a 
a ~fm je VetSl r. Tim lze omezlt tento vllv 

D(P12 023 012), E(023 P12 012), F(023 012 P12l, 
G(P23012 023), H[012 P23 023), 1[012023 1'23), _ R(X) 

K(P230230121, L(023P23012), M[023012P23) '. 

RCx) ~c ex> + o(sinrp -sinPo))' coig'(J 

If' .orcsin~sin'f.- ~ 

Jsou t6~ prechodn6 typy, je-Ii pOjistka R -J.,....=:--~..,­
na stein~m mistil jako nektery kloub. Vse- m 
ehny l-YPY vsak nejsou konstruk1!ne vhod-
n6. Tak pi'edne mA byt kloub 012 pred 
kloubem 023, proto~e jinak by pfi vybo-
oonl mela spi1!ka ooty slo~ku pohybu 
smerem dozadu. Odpadaji proto jako ne­
vhodn6 typy 0; E; F a K, L, M. Dale vol­
nykloub ma byt co nejbHZe spi1!ee boty. 
z tohoto hlediska jsou vyhodnejsi typy 0 
G, H a zejm6na typ A. Kor:strukce vsech 
vhodnyeh typtl, dokonee vsak 1 nevhod-
"yeh, byly ji~ uskutecneny a jsou ehra-

1.- sin'fl,CO§w,:::.*:::.O 
2;2'9 -=sinro e&V'o 

a. y". 2 
'3, sm%>a~sm%cos~ 

~.- .l'.!:::. sinY'. "'-. . a . 

X-XII 

Obr. 11 
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na ukor rozmlhnosti vh~n[, uplntl v~ak 
ne a proto nen[ toto v~zfin[ nejvhodn1!j~t 
U~ ma op1!rna hrana pi'l vybo~nl slozku 
pohybu sm1!rem dozadu a mus[ vykonat 
pr~ci poti'ebnou k natazenl pera spodnfho 
tahu (prot! po~. 5). 

VAzAnf kinematickt'! jednokloubovt'! typu 
o (francouzsk~). s eAsteen9ml kiouby po­
dIe .obr. 3 m4 e4st II vytvorenou jako 
otoent'! ~Ustl. KuUi'!kov4 pojistka je spo­
jena S i'!eUstml pres vahadlo. Zadni hra­
na bakny funguje pi'l vybo~nl jako kloub 
023. Vadou vazAnl je, ~ kloub 012 Je pod 
botou a tim tt'!! nutn~ za kloubem 023. 
Proto mA tll! bod' 023 pl'l vybocenl sIo!­
ku pohybu sml!rem dozadu a vyvozuje na 
botu tl'enl (prot! po!. 1, 2, 5). Volnost 
boty je po vyboooni i'!ellstml nad4le ome­
zavana (prott po!. 6). 

VazAni kinernatlckll dvciukloubovt'l typu 
B s cAstecn9ml klouby pod Ie obr. 4 (Ika­
ria) rn4 dvl! otoen4 ramena II s 0pE!rn9-
ml destlekarnl III. Pi'l vybooon[ se mus[ 
bota od jednt'! op~rnll destiCky oddtllit a 
plisob[ zde proto trenl T. Proto rovnfee 
rovnovAhy pro vyboeenl je 

B = R _r_2_ + T 
n 

Proto~ zde vystupuje tren[ T, je okarn!lk 
vyboeenl nekontrolovateln9 (protl po!. 1, 
2). Tl'en[ T ]e taU! znacd prornl!nnt'ivz4-
vlslostl ne. tlaku Q, postojl a pobybu ly­
Zai'e, druhli a opotl'ebenl podr4!ky,- ledu 
apod. Vznikne-ll ti'enl, rnA tendenci se 
pl'l vyboeenl je~t1! zvywvat, nebot 0pE!rn4 
destleka se pak pootoel. 8, zaryje se jellU! 
vIce do podrazky. Gumou odprufen4 po­
jlstka u tohoto v~z~nl je tt'!! nedokona,-' 
14. Toto vazAnl je proto nevhodnt'i. 

V~zAnl dvoukloubovll s eAsteen9ml 
klouby typu D podle obr. 5 mA podobnll 
vady jako vAzAnl na obr. 2. 

VAz4nl dvoukloubov6 typu . G, podle 
obr. 6 [Marker) je z dosud vyr4b1!ngeb 
v4zAnf nCjdokonalejlir. Ie opatl'eno svlslou 
kul1ekovou pojlstkou ulo~nou v (!4sU II 
8 plisoblel na cAst m. Rovnlee rovnovA­
hy pro vybo~nl znl 

Prslna = R.2r, 8 proto!e P- SInJ = B, 
-}eB=2R. 

SlIa B nezAvlsl anI na ti'ent, anI na t18-
ku pera spodnlho tabu. Ie to proto, !e' 
pf1 vyboeenI se pobybuje ~ast III spolec­
n~ s botou, tj. kolern stejnliho stl'edu ot4- • 
Cent Nevyhodou je, ~ lihel· ao spojnlee 
op~rn6 hrany s voIn9m kloubem a pod61-
nll osy ly~ je ~""tl mal9. Ie proto treba 

Z: P. Ba!Qllt 

velk6ho tlaku Q pera spodnlho tabu, ab 
vAzanl sprllvnl! fungovalo. JInak by se to~ 
tiz mechanismus pootoi:il kolem klouhu 
012, napnul. pero spodnfh? tahu a vybo_ 
ell bez rozevl'enf, pl't menlil sUe, ne! na 
kterou je nastaven. Ie proto tt'!l hrubou 
chybou, jestll!e mnoz{ lyfafl vynecMvau 
pero spodnlbo tabu nebo Hultfeldovo pe. 
ro anebo jestllfe ]e] dost nenaplll8jt. Po­
dr4!ka a jejl §pi~ka jsou' v~k veikYIll 
Ualeem Q' pl'fllll nam4h4ny a rnusl b9t 
proto kvalitnI. a pevn4. Iedln~ potom Ie 
zaruoona bezvadn4 funkce vAzanl, kter6 
jlnak vyhovuje vliem poudavkdm. Ohel 
an je slee mo!no zv~tllit rozll[l'enlm Msti 
m, je to _v~k na tlkor rozm~rnostl 8 Je 
to omezello IIlfkou podr4~ky. DAle Je toto 
v4zAnl t62 vyrobn~ drab6 a nArocn4 ne 
pfesn4 obr4bl!nl. Mlmo. Jln4 Je to t61 
proto, 2e sVls14 poJlstka narnAh4 kloub 
023 na ohyb, kter9 proto musf b9t velmi 
pi'esn~ vyroben. . . 

KONSTRUKCE NAVRZENE: AUTO REM 

Uvedrne sl nyn! nl!koHk 8utOrOv9ch 
konstrukcf, ktert'! odstrafl.uj[ tyto nevy­
hody a splnuj[ dokonale v!leebny po1a. 
davky. Isou na obr. 7, 8, 9 8 byly.jl! pl'l­
hlA!leny k patentovtinl. V4zAnI podle ·obr. 
7 a 8 jsou dvoukloubovA typu A. Rovnlce 

. rovnovAhy pro vybooonf, znf 

B'= R. 

Vybo~nl. nenl ovlivfl.OvAno ~Adn9m1 
vedlejlllmi slla~1 a je plnl! kontrolovatel­
n4. Ohel an vyslednice P ad podt'!lnt'! osy 
ly~ Je zI1aenl! rnen~[ ne! u v4z4nl Mar­
ker, proto~ voln9 je kloub 023 a ne 012_ 
Stael proto menli[ tlak Q pere. spodnlho 
tahu, opoti'ebenf podrAzky je mnohem 
menll[ a funkce bezpecnl!j§i, nebof pl'lpad, 
1e by vAzAnI vyboCilo bez rozevi'enl Jen 
pootoeenlm CAst! III, praktleky' nemll!e 
nastat. -

Vaz4n[ ne. obr. 9 je dvoukloubov6 pi'e­
ehodn6ho typu G-H s vodorovnou pojls~­
kou, kter4 ,e tt'i! u typu na obr. 8. Vodo­
rovnti po]istka namAhti voln, kloub ne 
tlak 8 ne na ohyb, co2 klade mnohem 
men§1 nAroky na pl'esnost obrAWnf. VA· 
zAnl na obr. 9 rnA pojlstku posunutou n.ad 
kloilb 012 a 'rovnice pro vybo~n[ je tt'l! 
B = R. To umozi'luje vytvorlt konstrukcl 
rnlnlm~ln[ch roiml!rQ. -

KULICKovA POJlSTKA 

Pro kinematieke vAz6n[ ]e nejvhOdn~J§[ 
'kulickovA pojistka, kter4 ·je tvol'ena pru­
~lnkou s regulacn!m liooubem 8 kul~~kOU 
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zapadajlC! do duteho kuloveho vrchlfku. 
Vsimneme sl bHze pruMhu bocn[ slly B· 
pri vybocen[, ktery je ur<:;en prubehem 
reakce R kulicky. Na obr. 10 vyplyvA z vY­
minky rovnovAhy ve svislem sm1!ru 

R = C Y cotg 9', 
kde y = Yo + a (sin 9' - sin 9'0) 

C je perov4 konstanta zpruziny, Yo le jell 
poeAteen[ stlaeen[, ktere nastavujeme re­
gulaen[m sroubem, 9')e tihel podle obr. 
10, ~o je jeho poeAteen[ vellkost, a je po-
lom1!r kulleky. . . 

DAle }e rozevi'enf POjlstky, tj. relativn[ 
vychylka os vrchHku a kul!eky 

. x = a (cos VI ..:.. oos Vlo)' 
VAz6.nl se tipln~ rozevi'e pl'l 

x = a cos Vlo 
l'o dosazen[ dostaneme 
R = C [Yo +a (sin 9' ~ sIn 11'0] cotg 'P. 

R je funkc! II' a tedy tez x, R = R (x), a 
milzeme ureit jej[ derivaci 

dR dR dVl 
dX"=~'~ =-c 

_( 1 + Yo - a sin 9'0 ). 
a. sln3 9' 

Aby funkce R(x) klesala, mus[ byt 

1 + - Yo - a sin 9'0 > 0 
_ a stn3 VI ' '. . n . 

pro vSechna 9' E (11'0'-2--' Minimum vY-

razu na leve ~tran1! P~iJ!L< sitlll'o nast4-
( ~. . 

v6., je-ll VI = 11'0' Po d"""uL.enl dostaneme 

2!L> sin 9'0' COS2 9'0' Prl2!L sin 9'0 je pod-
a a 

mlnka spln1!na vZdy. Prub1!h funkce R (x) 

. pro rllzn6 velikosti 2!L je na obr. 11. De-
a 

formaenl prAce pi'i vyboeenl je 
a cos 9'0 n 

A = J R (xl dx = f2 R (VI) 
x = 0 VI = 9'0 

1 
a sin 9' d 9' = -z-c JYQ + a (1 ---: sin 9'0]2-

-~ Cy2 2 ... 
a je uroona plochou pi'lslusne kfivky. 

Ki'ivka 4 kles6. nejrychleji a pi'lslusn6.­
deformaenf pr6.ce )e nejmens[, jak plyne 
tez z vyrazu pro A. Must se tedy kon-

strukt6r sna;lt, aby vyrez ~ /byl co nej-
.. - _ a 

wH!t To. nastane, je-11 Yo co nejv1!tSr. 

----------------------~---

Vs!,:,neme-l1 si, ze y" a C J~;{1U spo}eny 
vztahem 

C Yo cotg 9'0 = Rm , 

kde Rm je mcm[ h6dnota R c.~~.ovldaj[e[ 
Bm, vidlme, ze ztiroveil. muc.: .:e vyroblt 
zpruzinu s co nejlll8ns[ perovoll konstan­
tou C a dAt jf co nejviHs[ pocate<:;n[ stla­
oont Tuto moznost je nutno pl'l kon­
strukcl pln1! vyuzIt, pf'ltom je v~k postup 
v tomto sm1!ru omezen mezf prutaznostl 
pruzlnol1e oeel!. Nutno proto uzlt oce11 
s nejvys§f moznou mez[prutaznostl. , 

DAle vldfme, Ze je nutno uz[t kulieky 
o minimAln[m mo!nempolom1!ru a. Mens[ 
kulieka a pl'[slusny vrchUk jsOU vSak vice 
namAhAny a proto 1 zde u moznostl 
oli;~zeny pevhostml materMlu a p!'esnostf 
obrAb1!nf. Snaz[me se proto uzlt materiA­
l" s nejvyss[ pevnost( a obrAb~t co nel-
pi'esn1!l1.· - .-

, DEFORMACNI vAZANI 

Z vAzAnf deformaenfch 51 vslmn1!me vA­
zAnf s gumovou splekou, do n[! je' vsu­
nuta spi<:;ka boty (obr. 12). Pfl vyboooru 
se pi'etvoi'[ spieka tak, Ze bota vyklouzne 
z dutiny spicky stranou. Pri zat[Zenf bo/!­
nl silou B je defonnace spieky neboll po­
sunut[ boty pi'iblizn~ pi'lmo tim1!rn6 

. sHe B 
x-

x = k.B, B =-k-' ,_ 

x je velikost vvboeen[ spll!ky IS k je koe-

Obr. 12 
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B 

Obr. 13 

ficlent umE!rnosti, kter9 je vsak presnl!, 
vzalo mirnl! promenn9 v zAvislost! na x. 
Z uveden~ rovnlce, plyne, Ze pri ka~d~, 
1 pl'! t~ nejmensl sHe B nastAva ureitti 
vybocent x a bota sa 'proto 1 pl'l normAI­
nl j[zdl! na ly~1 pohybuje. To se pm:! po- ' 
u.davku 3 a 4 a z.nemoznuje rlokonalti 
ovlAd~n! ly~e, ktera na noze pevnE! nedr­
it Lze oVSem udl!lat spicku dostateenl! 
tuhou, taki.e noha dd! rlostatecni! pevnl!, 
pak je ale,)<onstanta k tak malA, i.e nOha 
nemu~e dostl dobre vyboelt. Ve sporu 
s poi.adavkem 5 je dale to, i.e k vyboeent 
je ti'eba vilts! deformacn! praee sHy B, 
nebot vyboeen! nastane az prl velkll vy­
chylce x. Nejl~pe je to patrno z obr. 13, 
kde pro srovnan! je vynesen prubl!h sHy 
B v zAvlslostl na vychylce x u vazan! 
dvoukloubov~ho (ki'ivka 1) a deformaenf­
ho (ki'ivka 2). Deformacn! praee ie dana 
plochou omezenou pi'tslusnou kl'!vkou a 
vldtme, i.e tato je u dvoukloubov~ho v4-/ 
z4nt znaenl! menllt. Kflvka 1 vychazi 
z hodnoty Bm, ki'ivka 2 z O. Proto je vA-

3. n. B a :at a H T: 

Teorle a praxe tiHesn~ vychovy 8: 1960 ._---
zi1nt deformacnt pohybliv~ vi,dy, kcle~t() 
dvoukloubove jen pi'1 sHe viltst net Bm. 
Vlivy trent jsou u tohoto vAzant Hiz znae­
n~, nebo! splcka boty sa must posunovat 
po gumov~ spicce anent tedy 5plnE!n ant 
poZadavek 1 a 2. 

ZAV£R-

Na zakladl! uvooeneho zhodnoeent led­
notHv9ch druhU vazanf vldtme, i.e ne). 
dokonalejst z ·vyrAMnyc.h vazanf je vazA· 
nt dvoukloubovti podl~ obr. 6, kterti Je 
ttii. nejvtce rozs!feno a hod! sa jak pro 

. zavodn!ky, tak pro pril.ml!rnti lyZafe 1 za­
eatecn[lty. Byly jlz takti provedeny zkou§. 
ky 5 velkym poctem lyi.t s vazantm nor'­
mAlnlm a pojlstnym dvoukloubovYm podle 
obr. 6 a zjlstilo se, i.e urazovost na tom­
to vazant je as! 2 % prot!· normaln[mu 
vAzanL Presto mil. vSak toto vazani nE!kte­
rti nevyhody, kterti odstraiiuj! konstruk­
ce naznacenti autorem na' obr. 7, 8, 9, 
kterti budou pravd~podobnl! jiz v nejbllz­
sI dobl! realizovapy. Ioou ttii. levnl!js! v9-
robnl!. 

Iina v4zan! (Ikaria) jsou slee jestl!'''1ev­
nl!!jsI, deformacnI dokonce nl!!kolikr4t, 
neskytajI vsak velkou bezpecnost a mo­
hou sa stat I nebezpe~nyml Um;!e vybo­
~I za normalnl j!zdy a zpOoobl pad, pfl 
ri~mz druM lyi.e nemusl vyboclt a vznlk­
ne uraz. 

Dil.lezltti u vsech klnemaUckych vaz4nl 
je spr4vnti nastavenl regulacnIho sroubu 
pojlstntiho mechanismu. Provade 51 to 
kazdy lyzai' sam zkusmo. Ie to takovti 
nastavenI, pl'i n~mzJy!e uz za' jIzdy nlkdy 
nevypadne, ale lze pl'! tom na mIstl!! pfi 
upevn~nti ly~i vsI sHou vykroutlt botu 
z vazan!, tj. vii zan! rozevi'rt. 

POjlstna vazanl maj! nesm!rnou clil.1e­
!!tost z hledlska celonarodnfho zdrav[. 
PodIvejme se jen, jaky je poCet lYZaf, 
skych urazil. na nas!ch horach. Lze proto 
oeek4vat, i.e se pojistn6 vazanf rychle 
rozllifl e i.e v budoucnu budou pro kai.­
«Mho sjezdafe samozi'ejm9m vybavenIm. 

'AHA.7m:3 MEXAHJ13MA H HOBOa KOHCTP¥~ J:lbDKHhIX KPEIIJIEHHlt 

ABrop OnHCbIBaeT aJl8JIH3 OTAeJlhHhtX BHAOB 
KpenJleHlfA. OH npHxoAMT x BbIBOAY, ''lib ca-' 
MbIM cOBepweHHhIM; H3 np0l13BOAl1MbtX Kpen­
neHHA, HBJlHeTCH (ie30nacHoe MapKepoBoe 

Z. P. B a'! a xl t :, 

(CM. pHC. 6). 3TO caMhiA pacnpQCTpaH\.. ••• _ .. 
BI1A KpenJleHHH. OHO nOAXOAHT Kal!; AJlI( 
cnopTCMeHOB. Tax Ii AJiSI cpeAliHx JIhUKHHItOB' 

Ii Ha'lHHal()~HX. ' 

. MECHANICAL ANALYSIS AND NEW DESIGNS OF SAFETY SKI-BOOT ATTACHMENT 
The authors give an evaluation of Individual 

types of boot attachment. He comes to the 
conclusion that the most perfect type of 
boot att~cb.ment now Ich production Is tbe 

double Joint type. This Is also the most widely 
used among skiers awf Is SUitable botb for 
racers and for average skiers and beginners. 


