A TORN ROTATOR CUFF DIDN'T
KEEP THIS SKIER OFF THE SLOPES

FOR LONG

denek P Bazane, PhID, has been an expert down-

Iall skaer sinee his childhood in Crechaoslovalon,

Fach year, the 65-year-old engineer and former
part-time ski instructor and his wile Iva Baeant, MDD,
make tl"l]’rﬁ tiv the J"'J]‘Is and the Rf_:::kr-,r Mountains to con-
quer double black diamond sl runs,

D, Bazant 3 an internationally renowned engineer
who has published six books, hundreds of articles, and
received four honorary doctorates for his groundbreaking
discoveries 1n solid mechanics. He is the MeCormick
School Professor and Walter P Murphy Professor of
Material Sciences and Professional Engineering at
Morthwestern University, He is a member of the National
Academy of Engineering and of the National Academy of
Sciences. His worls has heen the hasis for changes in
building codes around the globe.
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L. Bazant’s skiing career, however, hit a snag on a
mogul slope one erisp morning in Breckenridge,
Colorade in April 2002, A patch of slushy snow had |
frozen into hard ice, causing him to tumble forward and
slam his elbow inte the mogul, resulting in a familiar, |
exeruciating pain in his lefr shoulder, Upon his retuen
home to Evanston, D Bazane contirmed his suspicions
= le had sudlered a torn rotator cult
Six vears carlier, the Prague native had suffered the
same injury in his right shoulder.,
I knew it was the same injury,” said D Bazant, *]
was in pain but wanted to wait and see if ime would
improve the condition.”
After the first injury seven years ago, Dr, Bazant
underwent a conventional surgical rotator cuff repair

ptrﬂlrlm_'d by @ respected surgeon, In the conventional



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 cuft 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”
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
incisions.

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. “Sull,
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.

“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
tew 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.

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.

“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. l

Best

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

H . l position among “America’s Best Hospitals” in the July 28 issue of U.S.News and World Report.
osplta’ S 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 photos. You have done your usual splendid job and are to be
congratulated. /

I do have one small nitpick, something that, perhaps, only
I and one Qr two others might have spotted. In your rémarks
about Peckett’s, you repeatedly misspelled Kate Peckett’s first
name. It shokld be: Katharine, not Katherine. Kate was always
quite fussy ahout that middle “A”. The Peckett family had
a whole string’¢ of Roberts and Katharines from way 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 wrote a column called Th,e Observer for The
Milford Cabiner. He had written it each/week for more than
forty years when he ‘died in 1955. Dad graduated from
Dartmouth College in sL908 He was & frlend of Fred Harris,
butI don’tbelieve he ever\skled at college In fact I didn’c think
he had ever skied anywheke, until I £ame across an Observer
column that was printed'in the Cabinet on February 25,
1954. A couple of paragriphs are reprinted below. They
might amuse you or even 1§tere§t you.

“I wish I had saved my figst and only pair of skis. They
would interest the modern schiussers and skimeisters. I made
‘em myself, along with a few other local lads along about the
turn of the century. !

We’d go down to the basket faé;ory It was in the rear of the
McLane factory, now the White wElepham antique empo-
rium. There we’d pick out two pieces of ash half an inch
thick, 10 feet long and, four to five dches wide. After a day
and a night in the steam oven we could, put a fairly permanent
up-turn at one end of each plank. A lgop of harness leather
from Julian Lease’s harness shop, and a’¢leat nailed cross the
middle of each plank completed the minufacture.

Heavy? They must have weighed 20 pounds apiece. No
groove, no shape, no bindings, no poles; justy narrow toboggan
on each foot. With good luck one might slideiall 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 rupaway skis I'd
have to hunt in the soft snow for my glasses, hopmg\to find them
unbroken.

Around 1900 I has a pretty low opinion of s‘kung as an
outdoor sport. I preferred fishing through the ice. And I never
cared much for ice fishing. But it wasn’tall my fault. I was born
40 years too soon. I sure envied those kids I watched this month,
going 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,

By a separate mail, ] 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 itis 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
marker). 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




naive ski racing ambitions, it was thanks ro the patent that
I was inducted to serve as member of the Czechoslovak Stare
Commission for Skiing, as a ski equipment expert on the
Commission. Even though travel to the West was in Czecho-
slovakia prohibited for most people, this membership led to
a special permission to teavel in 1966 with a Czech delega-
rion o Kitzbuhel, Austria, to ohserve, and report on, the
Hahnenkamm ski race {and, in my case, on the ski equip-
ment used there), This tip, which was my first across the
Iron Curtain, eventually led ro my defection to the West
(which is a more complicated story), and this ultimarely led
to my becoming a US citizen exactly ten vears after thar
momentous trip. By then, T no langer had time to engage in
further improvements of ski bindings, and was devorting all
energy to my academic career.

Zdenek P Bazant

Evanston, IL

Member of ASTM Commitwee F-27, Skiing

ear Folks,
Gireat work on your projects!!! 7
wanted to tell someone abour a ski camp that fwas
ed and operated in Wilmingron Vermont in the mid
1930s. o noc know ifthere was a mechanical tow theré or nor.
It was locaged on the north-facing slope of the hill that can be
seen on thesection of VT Roure 9 berween Ballow Hill Road
and Shearer Hill Road, south of Route 9. It was run by Harold
M. Gaore, known as Kid Gaore, who was the first person to
develop a plwclcﬁl education major, while he was teaching and
a coach at Mass Ag\College (U Mass :’hmhe_m] Kid ran a camp
in Wilmington on Ballou Hill called Najerog from the 205 il
1968. His sons Perer and Robert were/both in the 10th Mt
Division, 1 believe, lhé‘r: ski experience came from the camp
that their father ran in r'“h:‘ 30s. The skiers lived up at the
summer camp and were takeén dowi to the ski hill cach day for
several weeks in the winter. T tho ught that [ had heard Kid Gore
say thar this was the firsc camp& its kind that he knew abour.
Hope this helps keep a pit_u_ (‘.-f' hisrory alive.

organ
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The Czech ZPB release toe invented by Dr. Bazane

Wearersofvintagec f-::-rfm!gut thie 20004 Hfa nnes Schineider Meister
Cup Race

-."

Clarence J. Bousquer, cmm'nue}'{iﬂm page 34

money could lic hidden in :LJT-EW stony New England slopes.
Clare had made Bousquet's the f'nrqrrunner of the squadron of
huge and healthy Fnur—m:ason nort 1@15[ern resorts of today.
Bousquet's stood as the bﬁ*iLOn of the 5] sport for those thousands

Rev. Ralph W Howe? ] -1“;_ who chose to make the/ ski business rheu life in the early days
by B £ b f \
Northfield Falls, Vermont \ oL Ee spolts \
; \r* ._.<
. ; — y - % ¥: i
Clarita Heath Bright, \_‘_H President’s Rt’pmf
Conrinued from page 33 5\ Continued ftom page 3 3

well-known Boston skier Alec Bright, whom S}lL had mer arche
1936 Winter/ Dl}*mpn_s in Garmish-Partenki t’cth wlu,n they
were both mr:ml:mm of the US ski team,

Daughtu's Candy Reiter Midkiff of Lopex Iahmi WA and
Sierra Heath Bnght of Dover, MA and son Cameron E-E‘lhht of
l*ree[mrt ME survive her.

Sources: Bosron Globe Ingrid P. Wicken, Pray for EIJGW
The Historyof Skiing in Southern California, Vasa Press, Nmrc&:,
CA, 2001,

H

36

only \upporra our preservation efforts but qlw Funds our
Scholarship’and Grant program. 3

We he‘m a very ambitious approach to our mission. Wich
your support, the hard work of our talented staffand 115[‘}) from
our frignds at Cannon Mounrain, RSN Television, Jc‘h{‘m”
and lﬁlx, the Mount Washington Hotel and Resort, za,pd
Cranmore Mountain Resort we preserve the hlSTOr_',f of this

Fliveo by Frapk Cueris

grear sport and we educate people abour the sport’s past. | am

kionored to be a part of the New England Ski Muscum.
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REPUBLIKA CESKOSLOVENSKA’

ORAD PRO PATENTY A VYNALEZY

PATENTNI SPIS & 97175

Pravo k vynzadi vynglezu piislusi stitu podle § 3 odst. 6 zak. & 34/1957 Sb.
ZDENEK BAZANT, PRAHA
Pojistné lyiaiské varzani

Piihliteno 5. ¢ervaa 1959 {PV 3323-59)
Platnost patentu od 5. ¢ervna 1959

Pojistné Iviakské vazani ma za akel oddélit pii pado lviate za vznike
uréitcho maximalniho krouticiho momenta nehy botu od Ivie a zabrinit tim
a-azu, ktery by kroutici moment mohl zpisobit. Okamzik otevieni poiistného
vizani musi pfitom byt piedem kontmlovatelnS a nezivisly' na rdzn¥eh ved-
leisich vlivech. aby se viizini rozeviralo vidy pii stejné. piedem nastavené
sile. Tomu z dosavadnich patentit zatim nejlépe vyvhovuje konstrukee Marker.,
ktera viak ma tyto nevYhody: Podminkou Jfunkee je u ni uréity minimalni
kolmy tlak 3pictky podrazky na opirné hrany. kterv je znatnd velke. To je
proto, ze spojnice opdmé hranv a velniho kloubu. tj. kloubu, kterd je pohvb-
livy 1 pii uzaviené pojisice, svird s podélnou osou Ivie piilis mal¥ thel. Touto
spojnici pii vytveteni kazdiho vizani prochazi v¥slednice <il botv na pajistny
mechams:mus. Nevvvozuje-li bota potiehny minimalni kolmyv tlak na opemé
hranv, mize vybofit bez rozevieni pojistného mechanismu pouze pootodenim
pojistného mechanismu kolem volného kloubu pfi uzaviend poloze pojistkv pfi
soufasném oddileni botyv smérem dozadu ve smérm osv Ivie, Tatn nevihndng
vlastnost, ktera znamens jednak mensi bezpeénost funkce vézénf, jednak zby-
tetné velké namdhdni podrazky na tlak. jeji nadmérné opotiebovini a nemas-
nost pouziti kiize ménd kvalitni, je zde konstrukéng dina tim. 7e volny kloub
je piilis daleko od 3picky podrizky az za kloubem, kterd je uzaviran pojistkon.
Dale u tohoto vazini nastiva urcité odehyleni spojnice ohon klouhit od podél-
né osy Ivze. kdy? podrizka pruin® povoli boénému tlakn. Za jizdv se méni
bodué tlaky a podle nich se podraska stile pruing deformuje (Gmérnd své tu-
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hosti a kvalité), Zmin®na spojnice méni svoji palohu a pojistny mechanismus
se 73 jizdy kevi kolem valncho kloubun. Odchyleni spojuice nastane 167, ne-
ni-li picdni plocha podrazky piesnd kolma na podélnow osu Ivie, s Mz je
nutno vzdy pocitat. Pii adehyleni té1o spojnice podélnd slozki tlaka na opirnon
tast mechanismu {oapf. tlak Huitfeldova pera). prochizejici volngm kloubem,
mi urdité rameno ke kloubu, ktery je wzaviran pojistkon a oviivinje proto
rozevieni mechanismiu, €0z je nezidouci. nebof vybodeni pak nenasthva ph
témze krouticiim momentu. Tato nepiizniva viastnost, kieri znamena zhadoé
snizeni bezpetnosti vizini, je disledkem toho. Ze poiistka plisobi mezi stiedni
¢dsti a €dsti, o niz se opird bola, a ne meat stiedni ¢dsti a Sasti spojenou & Ivii,
Dale mi tote vazini velké niroky na piesnost vyroby a obrabéui. nehof ro-
akee pojistky pisobi k wzaviranéma kloubu na piilid velkém ramenn. Regula-
ce vizini na Ivzi je nepohodind. protofe reguladni Sroub je wwmistén zespodu,
Jkde je 3patné phistupny a uenf na nd) vidét takze u ného 107 neni mornn
unistit stupnici rezulace nebo kontrolni rysku. kterd je velni dileziti. Regu-
Tatni Sroub umistény ;dole je 182 znatnd atakovin sachem. Vazini Attenhofer
je pouze jednokloubové, Tim nemze vvhovdt pozadavkim na pojistnd vazani.
nebol na vyhofeni ma vhiv tlak boty na pojistny mechanismus, protoze pii
vybo&eni < wusi bola mirn® posunont swerem dozadu, Dile si o vvnnti pii-
13 veiké rozmidey mechanisma. :
Viechny wvedend nevyhody odstratuje konstrukee podle vendlezu, Tuk
prednd na roadil ald konstrukee Murker jo u ni dbel spojnice opernd heany
valnéhe kloubu s podélnou oson Ivze pit stejnd vzdilenosti apirnyeli hran ne-
kolikrat {(asi tikrat) VO30 co? je zpitsobeno tim, e konstrukee podle vvnilezn
ma volay kloub tésnd pied spickon boty a kloub. Kterv je uzaviein pojisthen,
a¥ pred nim. a ze pojistka, uloZend ve stiedni pohyblivé &ty pasobi na &t
spojenou s Ivii a ne na &ist; o miz se opira bota. Dile spajunice ohou klonhi
u této konstrukee zistavd na rozdil od konstrukee Marker stile totoind < po-
détnou esou hze a neodklani se. Za pruznich deformaci podridky 2a jixdy
ncho neni-li piedni plocha podeizky piesud kolmd na podédnon- osu Iyze vy-
chyluje se 107 povze opérma st roz vibee ‘nevadic protoze nevznika 2idné
ramceno podilod sorky taka botvy na opérnon &st ke kloula wzavicanému po-
jistkou. jelikoz spojuice obou kloubi se ncodehylnje. Funkee vizani je tedy
v tomto sméru zeela bezpednd a podédng slozka nemiZe mit zadnd vliv na vy-
bodeni. Nutné kvvani botv, adpovidajici kyviini optmé Fashi za jizdy a zpiso-
bované pruinou deformaci padrazky, je zde pFitom aui tietinové nez w kow-
strukee Markee, protoie predni plocha podrazky je K voludmm kloubw asi tii-
krat blize. To vie je opit zpisobeno zminéntm wmistinim pojisthy a kloubi.
Presnost obrabéni zde maze bt polovicni nez u keustrukee Marker, protoie
rameno pojistky ke kloubu. kterd nraviri, o polovieni. Zde 162 adpadi horni
konsalovi deska. kterd ie n kowstin' o Marker nepfizeivd namahinn oo oheh,
akonstruker je tim &7 rozmérost me i, Pojistta na rozedil od konstrukee Marker
piisobi shora dolii a regulace vazani na ly7i je proto pobodind, proto?e regu-
laéni iroub je umistén svrchu, kde je dobfe plistupny, je na néj vidét a je
tam proto moZne umistit stupnici reculaee nebo kontrolni rysku. Nahoie je
rezulaéai Sroub 162 ménd atakovin snchem, Od vizini Allen!mfor se konstruk-
ce podle vynilrzu zdsadnd 1ifi tim, Ze ma \lva klouby a ne jeden a Ze na vv-
boleni pak nama vliv tlak boty na op&rné hrany, cok je vedle jiného nejdile-
#éj3t vyhodou, : ' o . . .
Na obr. { je znizornén pohled shora na konstrukei, na obr. 2 podt:lny
svisly fez konstrokei. | . R
- " Vizdni se <klada z &asti I az 7. Destitka T je piifroubovéna Srouby I
k Iy3i. Jeji stfednf &st ma vyvyseninu a v ni mé vpfedu vybrini lvnru'ku!n-
wvého 'v{-rhl‘ku, do néhoz zapada kulicka 6. Z desticky 1 vyhihﬁ‘ nahoru &ep 4.
n3 ndiZ je oloénd nasazena stiednl &ist 2, kterd je k fepu 4 pridrzovana Zrou-
bem 9. Ve stiedni #asti 2 je vpedu ulozena kulitkova pojistka 6, 7, 8, ktera
so sklida z kulitky 6, zapadajict do dutého kulového vrehliku v desticee 1,
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z pruZinky 7 a z regulaéniho $roubu 8 s kontrolni ryskou 16. Na zadnim kon-
ci stfedni &3sti 2 vybihaji dvé konsolky 12 s otvory, jimiz prochizi Sroub opér-
né &asti 5, ktery je zajistén matici 10 a jchoZ pootaenim lze ménit vyiku opér-
né &dsti 3. Opérna &ast 3 je otoénd piipojena na Sroub 5 a ma dvé opérné hra-
ny 13, o néz se opird bota a vyénélek I7, ktery zabraiiuje vyklouznuti boty
nghoru. Qtoéné piipojeni stiedni ¢asti 2 na desticku 1 vyivaii prvai kloub 14
a otolné piipojeni opirné &isti 3 na stiedni &ast 2 vywviri druhy kloub 13,
z nichz prvni kloub I je uzavirin svislon pojistkou 6, 7, 8, uloZenou ve sticd-
ni &isti 2 a pusobici shora doli na desticku 1, spojenou s lyZi, a druhy kloub
15 zlstava volay.

Piedmét patentu
L4
Pojistné lyZakské vizini se dvéma klouby, vyznacené tim, Ze svisla pojist-
ka (6, 7, 8), uloZend ve stiedni &asti (2), pusobi shora dold na desticku (1),
spojenou s lyzi a wzavira tak prvni kloub (14).

Severografia, n. p., 2ivod 03
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ON THE COVCL)JOﬂ OF THE DXSCUSSION mTHE BASIC SKIERS' TRAINING

The new currlc dm of skiers’ training,
. --lished three years ag., : being systemati-
cally checked:” The curricatum of sklers’
training snow _has beem simplified and
reduce o the . Iollowmg groups of p:repara-

tory tralmng r's-n;epamtory tralning wiy
the skis and on the" sia.m_z the basic a;:,
3. about-turns, -4. walking™-end running ! ;
skis), 5. ascending, 6. down-hi 7. ;-,.
&ing, 8. changlng of direction, 9. jumps

MECHANICKY ROZBOR A N OVE KONSTRUKCE
POJISTNYCH LYZARSKYCH VA7 ANt

Z.P. BAZANT

Obrovsky, moZno Ffcl masov§ rozmach
sjezdovych lyZa¥sk¢ch disciplin v pova-
ledngch letech pronikavé zasdhl i do kon-
strukce lyZafskych vézanL Sjezdové dis-
cipliny, jako jeden z nejkrasné&jSich spor-
td, majf toti¥ jednu velikou, zdvainou
vadu, vysokou drazovost sportovcid. To
vedlo konstruktéry k wvytvofen! nového
druhu vAazé&ni, vézéni pojistnych, zabez-
pecujfcich urditym zpilsobem lyZafe proti
nebezpef! trazu dolnich kondetin. PFi pé-
du vznikaji znatné sily piisobici na nohu
prostfednictvim lyZe, kter§ je s nf véza-
nim pevn& spojena. Pojistné véaz&ni mé
pravé za tkol, aby pfed vznikem t&chto
nebezpelnych sil se lyZe oddélila od no-
hy a tim se plsobenf t&chto sil zamezilo.
Statisticky bylo zjist&€no, Ze pFi¢inou vét-
Siny trazd dolni kontetiny, vznikajicich
pfl padu v disledku pevného spojenf
lyZe a nohy, je krouticI moment, kter§
lyZe do nohy pfena3f a kter¢ zpisobuje
spirdlnou frakturu kosti, distorsi kotnfku,
kolena apod. Proto se konstruuji pojistné

vézéni tak, aby pri vzniku takového krou- '

tictho momentn m&la bota moZnost vi&l
‘1y%f se pootofit, napfikled tak, Ze pata
zlstane na mistd fixovana k lyii lankem
nebo Femeny s otofnym talffem a 3IpiZka
vybolf do strany. Tak je také v&tdina va-
~zén! konstruovéna.*} VybolBenf 3pitky do
strany umoZiiuje _po‘jistny mechanismus

©.*) Existuff téZ vazanl zabezpelujicl prott ohy-
bovému momentu, kterd v3ak nefsou tak di-
le2it4,- nebot ohybovy momenmt je skoro vidy
doprovazen krouticim.

- vfhodnost t&chto v4-

" po mechanické strdn- ~

vinistdny u spitky,”ktery nahrazuje rng
mé ¢&elisti u dosavadnich vaz4ni. Osiat=t
¢asti pojistného v4&zénf, jako lanka s na.
pinact pfezkou nebo femeny, spodnf h&d.
ky apod., jsou stejné.

POZADAVKY NA POJISTNE VAZAN!
: A JEJICH ROZDELENI

Nejlépe posoudime

obr. 1

z&n{,  rozebereme-li
st jejich konstrukee

ce, tak jako se po-
&itajf inZenyrské kon-
strukce.*} Oznaé&fme-
11 krouticf moment
pisobicl na nohu M
a odpovidajic{ boi-
nou sflu pdésobicf na
3pi¢ku B (obr. 1), -
miZeme .pslt,. Ze
M = B kde I je
vzdAlenost $pitky od
stfedu paty (ples-
néji od stfedu otale-
ni boty). Krouticf mo-
ment, kter§ noha je§- -
t& snese, aniZ by na- -
stal firaz, nazgvdme °
mezni moment.a zna-_ -
time My, Jemu od-° Kroth
‘povida pl‘l ‘vybogent boEnI sﬂa Bm, ~1° n
je rovna Bm = Mm/I Aby vztah mez

). Du§ek V., Statika, Praha, Naklad. Cs. axs
demie v&d, ]955 -
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a M byl nem&nn§, musi byt I konstantni.
Tomu nejlépe vyhovuje oto¢nd pata, u niZ
je poloha stfedu otdlenf paty konstruké&-
nt déna a je tedy neménné.

Na pojistné vazéni je nutno kl&st né- °

sledujicf poZadavky: (1) Bolnf sfla Bp,
pfl niZ se mechanismus ' rozevie, musf
zfviset pouze na nastaveni mechanismu,
s kterfm je moZno regulovat. (2] Sila
B,y 1 jejf hodnoty B v pribshu vybo&ent
:smé&jf z4viset na rdznych vedlejdich si-
l.ch, jako je tfen!, tlak pera spodntho
tahu, zamrznutf apod. (3) P pulsobict
sfle B<B;, musi byt bota nehybn& drZena
na svém mist¥ a nesmf se anl trochu ze
své polohy wvychylovat. Jinak by mnebylo
moZno jizdu dobfe ovladat a mohlo by to
vést k drazu. {4) S poslednim souvisf,
e sfla B=B (X) jako funkce vybole-
X must v pribshu wvyboovan! rychle
klesat ze své maximalnf hodnoty B, a ni-
kollv vzristat z malé nebo dokonce nu-
'ové hodnoty a dosdhnout maxima aZ pfi
aritém vybodenf. Sprdvny prib&h sfly B
viz obr. 13, kfivka 1, 3patn& 2. (5) Pro
vyboten! nesmf byt tfeba velké deformad-
af préce, tj. prace pot¥ebné pro Gpiné vy-
bofenf nohy z lyZe. Vybotenf musf mastat

NNESRNNN

RS
N
V077,

NANNNNN
R :

/% -

m

naréz, jakmile v.. ine sfla Bm (tj. doba
t vybo¥eni co nejiaen3f). Urlité prace je
viak vidy tf¥eba. (6) Po vyboleni musi
mit bota maximilni moZnost pohybu.
MoZnost otogeni aspoii o 800, :

Podle konstrukce pojistného mechanis-
mu umist®dného u 3pitky boty miZeme
rozli§it tyto druhy pojistnjch v&zéni:

1. VAzan! sestavajici z mechanismu, je-
hoZ ¥&sti jsou tvarovd neprom&nné, tuhé
a vzajemnd jsou spojeny klouby [tzv. ki-
nematicky Pet&z). Nazyvdme je vazanf
kinematicka.®) Bota je spojena s lyZl fa-

*} Bota mé& jako deska ze statického hledls-
ka tfi stupn& volnostt. Kinematické v&zanf va-
Ze botu n vazbami, tj. rusf n stupiit volnostl
RozevPen! mechanismu je moZné pouze tak, Ze
uvoln&nim pojistky se souasn¥ uvolnf fen jed-
na vazba. Aby bota byla po rozevien! mecha-
nismu pohybliva, staticky preurfitd se dvéma
vazbami, musf byt bota za jizdy vézéna tfem!
vazbami, &i1i staticky ur&ité uloZena, a sice
vpfedu dvima vazbami (k 1lyZi podélnou a.
ptitnou) a vzadu jednou [pFi&nou), pii femZ
podélna vazba péra spodnfho tahu se neuvaZu-
je, protoZe je pru¥na. Aby pojistn§ mechanis-
mus uvolndnfm pFidné vazby se stal pohybll-

v§m s jednfm stupném volnost!, musif b§t vy

tuofen bud -fako kyvna podpora se dv&ms
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obr. §

dou dvou klouﬁﬁ 012, us, z nichZ jeden
je proti vyboCenf uzavirdn pojistkou. Po-

dle druhu kloubu O3 se pak tato vdzénf -

d&lf na: ~

a) jednokloubovd (obr. 2, 3], u nichZ -

~ kloub O235 nenif vytvofen v korstrukci me-
chanismu, ale je tvoFen stykem podréaZky
a opérné destitky mechanismu,

b) dvr "I ubova [obr. 4 a% 9), u nich%
kloub Q2 : vytvofen v konstrukci. Bota
se pak opi:: » &ast (III}, kterd se v oka-
mZiku vyboicnf pohybuje kolem stejného
stfedu otdceni Oi1s jako bota, jako by s nf
byla pevné& spojena. Tato vé&z4ni se_pak
dg&lf na: - )

1. v&zé&n! s pojistkou 'pevnou, kde po-
jistka uzavird Xkloub 012 a kloub 0z je
volny (obr. 4, 5, 7, 8}, .

2. vazani s pojistkou pohyblivon, kde
pojistka uzavird kloub’ O a kloub O,
je volny (obr. 6, 9). S ‘

Klouby t&chto védz&ni mohou byt té%
Castetné. Jsou pak misto jednoho vidy
dva soumérn# poloZené k ose lyZe a kaz-

klduby‘ve sm&ru podélngé 6sy lyZe, nebo jako

posuvné liiZko napfi¢ lyZe. ProtoZe posuvné
uloZen{ je konstruk&n® nemoZné vzhledem

"k zamrzdn{ a velkému tFeni, dospivame k za-

v@ru, Ze kazdé kinematické v4z&n{ obsahuje
dva klouby Or2a Oz, z nich? jeden je uzavirén
pojistkou P, kterd tak zajilfuje jednu vazbu,
a §iné kinematické vazanf Ze nenf moZné. Mis-
to. jednoho kloubu mohou oviem byt téZ dva
tastelné, uspotadané soumdrnd k podélné ose
lyZe. Mohou byt té% tvoreny stykem podrazky
s mechanismem {Oz u jednokloubového véz4-
ni). e

Z. P. Batay
e ——

- d¢ slouZf k vyboden! jen na jednu stra-

nu. Nezapomeiime €%, Ze tato vazang sa
stanou pohyblivymi aZ pfi vybocenf Epia-
ky boty & Ze do té doby se chovaji jako
tuhy celek stejn& jako Celisti.

II. V4zéni s tvarovE proménnou pryy.
nou &&sti, napf. vaz4ni s gumovou 3pig-
kou, do niZ je vsunuta 3pitka boty. Na.
76uaif <a yazéni deforma¥ni (obr. 12),

VAZANI KINEMATICKA

Spitka boty piisobf na pojistn§ mecha-
nismus jednak kolmym tlakem Q, kterg
vyvozuje pero spodnfho tahu nebo Huit-
feldovo pero, jednak boZnf silou B [napk,
obr. 6). Ob# tyto sily a pfipadnd jeits
neZddouc! vedlejif sily se sklddajl ve vg-
slednici P, kterf prochdz{ volnym klou-
bem (Oi2 nebo O2). Oznafime-l » the)
vyslednice P od podélné osy lyZe, platt
s s
Q = B cotge.

DrZi-1i bota na pojistném mechanismu
tfenfm, nesmf byt ahel ¢ men3l neZ urdl-
ty Ghel a,, aby se bota neusmykla (Ghel
tfenf). Konstruk&n& je Ghel e, din jako
odklon spojnice krajnfho op&rného bodu
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podra¥ky a volného kloubu od podélné
osy lyZe. Potiebn4 sfla Q je pak

Q z B cotga,.

Tlak Q namdhé& podraZku a na 3Spifce
ji drtf. Je proto vghodné&jsf, je-1i Q oo
nejmens{, coZ nastane, je-l dhel «, €O
nejvétdi. Je proto konstruk&ng lepsi, je-1i
volny kloub co nejbliZe $pi&ce boty, ne-
pbot op&rnd &ist mé& pak pro dany Ghel
@, ro neimensi rozmdry (obr. 6, 7, 8, 9).

V

obr. 10

Ozna¢me Piz pojistku uzavirajici Kkloub
O12 a obdobng Pz pro kloub Oz. Na za-
kxlad® variaci miZeme snadno zjistit, Ze
podle pidorysného umist&n{ kloubl a po-
jistky podél lyZe existuje 12 moZnych ty-
pii. kinematickgych vézéni, a sice typy

(v zavorce piSeme pofadi kloubdl a po- .

jistky sm&rem od 3pitky lyZe}:

B(O12 P12 023), C{Oi2 O23 P12},
E(O2s P12 O12), F{Oz O12 P12),
H(O12 P23 O23), ]J(O12 Oz Pz,
L{Oz P23 O12), M{Oz O12 P3)

A{P12 012 O23),
D (P12 Oz3 O12),
G (P23 O12 O2s),
K (P23 Oz O12],

Jsou téZ prechodné typy, je-li pojistka
na stejném mistd jako néktery kloub. Vie-
chny typy viak nejsou konstrukZné& vhod-
né. Tak prednd méa byt kloub O1z pred
kloubem Oz, protoZe jinak by. pfi vybo-
%enf mala 3pitka boty sloZku pohybu
smérem dozadu. Odpadaji proto jako ne-
vhodné typy D, E; F a K, L, M. Déle vol-
ny kloub mé byt co nejbliZe Spiéce boty.
7 tohoto hlediska jsou vyhodné&j$f typy
G, H a zejména typ A. Konstrukce viech
vhodnych typl, dokonce vsak i nevhod-
ngch, byly jiZ uskuteinény a jsou chréa-

n&ny patenty. KaZdy typ lze oviem rea-
lizovat vice zpiisoby.

Obecna rovnice rovnovdhy pojistnych
vazani kinematickych je vlastn® momen-
tova vyminka rovnovahy &asti i1 {obr. 2,
3, 4,..8). Na &&st Il plsobf vyslednice
sil z boty P, kterd prochazi vZdy volnym
kloubem. Tato sfla je v rovnovize s re-
akci kloubu, kter§ je uzavirdn pojistkou,
a s reakci R v pojistce. Oznalime-l p
rameno vyslednice P k uzaviratelnému
kloubu, a vzdélenost pojistky od uzavi-
ratelného kloubu, platf

Ra=Pp

Vznikaji-11 vedlej3f sily, musi byt té¥
zahrnuty ve vyslednici P. s
*ROZNE KONSTRUKCE VAZANI

KINEMATICKYCH

V4z4ani kinematické jednokloubové typu
A podle obr. 2 (Attenhofer) je nejjedno-
dussi typ. M4 kulitkovou pojistku a st
II je vytvofena jako vahadlo. Vadou to-
hoto vazani je, Ze ma dv& op&rné hrany
podrazky, které vlastn& ob& jsou kloubem
Oz, kaZda pro jeden smér vyboleni. Jed-
‘na hrana vSak byt nemiZe, nebot podré%-
ka by nesnesla soustfedZny tlak jedné
opérné hrany. Rovnice rovnovihy pro vy-
bofenf ma tvar ’

B=R+Q

. r

V disledku existence dvou &dstedngch
kloubli 023 se zde objevuje druhy &len,
vyjadfujici vliv vedlejSi nekontrolovatel-
né sfly spodnfho tahu (proti poZadavku
‘az), ktery je tim men3i, &m men3{ je a
a ¢im je v&tsi r. Tim lze omezit tento vliv

Rix) = C [y, +alsing —s:’n{q,)]. cotgy

L2 Yo
so-orqs:n\/s/ngp, =

1: singcodg>E >0

2 :a’?ssin% @
3 singp> %’ > 5ing,co5¢,.
4 Lox singy

X-Xo
X-X,=Q COS P

Obr. 11
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na udkor rozmé&rnosti vdz4n{, Gplnd viak
ne a proto nenf toto vazan{ nejvhodnéjsi.
TéZ 4 opérnd hrana pfi vybodeni sloZku
pohybu smérem dozadu a musi vykonat
praci potfebnoun k nataZen! pera spodnfho
tahu {proti poZ. §). .

Vazan! kinematické jednokloubové typu
D (francouzské}, s ¢4steCnymi klouby po-
dle obr. 3 m4 &&st II vytvolfenou jako
otofné dZelisti. KuliCkovd pojistka je spo-
jena s Celistmi pres vahadlo. Zadnf hra-
na bakny funguje pit vyboleni jako kloub
O2. Vadou véazéni je, Ze kloub O12 je pod
botou & tim téZ nutn& za Xxloubem Oz.
Proto mé& téZ bod Oz p¥ vybodenf sloZ-
ku pohybu smérem dozadu a vyvozuje na
botu ‘tieni (prott poZ. 1, 2, 5). Volnost
boty je po vyboleni Celistmi nadéle ome-
zovéna (proti poZ. 8). .

Vé4zani kinematické dvoukloubové typu
B s Castednymi klouby podle obr. 4 (Ika-
ria] m§ dvé ototnéd ramena 1I s op&rng§-
mi destickami IIl. PFfl vyboZenf se must
bota od jedné opdrné destitky oddslit a

plsob! zde proto tfenf T. Proto rovnice

rovnovdhy pro vyboZenf je

T2
r

B=R +T

" ProtoZe zde vystupuje tfenf T, je okamzik
vybolen! nekontrolovatelny {proti poZ. 1,

2). T¥enf T je totiZ znatn& promdnné v z4&-

vislost! na tlaku Q, postoji a pohybu ly-
Za¥e, druhu a opotfeben! podréazky, ledu
apod. Vznikne-li tfenf, mé4 tendenci se
pil vybolen! je3t& zvySovat, nebot opérné
destitka se pak pootod! a, zaryje se je$td
vice do podrdZiky. Gumou odpruZend po-

jistka u tohoto v4z&n{ je té% nedokona-.

14. Toto v4z4n! je proto nevhodné.
- V&z&n! dvoukloubové s E4stelnymi
klouby typu D podle obr. 5 m& podobné
vady jako vaz&ni na obr. 2. .
Vazén! dvoukloubové typu G- podle
obr. 6 (Marker) je z dosud vyréb&nych
vaz4&n! nejdokonalejdf. Je opatfeno svislou
kuli¢tkovou pojistkou uloZenou v &asti II
a pisobicf na &&st IIl. Rovnice rovnovAa-
hy pro vybolenf znl .
Prsine =R.2r, @ protoZe P sing =B,
; je B = 2R. e

Sila B nezévisf ani na tfeni, ani na tla-

ku pera spodntho tahu. Je to proto, Ze -

pfi vybofeni se pohybuje &&st 1II spoleé-

n8 s botoy, t}. kolem stejného stfedu otd-"

Cenl. Nevyhodou je, Ze dhel o, spojnice
opé&rné hrany s volnym kloubem a podél-
né osy lyZe je dne=ti maly. Je proto tieba

Z_- P. Ba Zant
‘—\

<

velkého tlaku Q pera spodniho tahu, aby
v&zani spriavng fungovalo. Jinak by se to.
tiZ mechanismus pooto€il kolem kloyhy
Oi12, napnul. pero spodnfho tahu a vyho.
¢il bez rozevieni, pFi men3{ sile, ne¥ na
kterou je nastaven. Je proto téZ hruboy
chybou, jestlife mnoz{ ly¥ali vynechévajs

"pero spodnfho tahu nebo Huitfeldovo pe.

ro anebo jestliZe jej dost nenapinaji. Po.
drdZka a jejI 3pitka jsou v3ak velkym
tlakem Q- pffli¥ naméhdny a musf byt
proto kvalitnf a pevnd. Jedin& potom je
zarulena bezvadnd funkce v&zdni, kterg
jinak vyhovuje viem poZadavkim. Ohe}
a, je sice moZno zvEt3it roz3ffenim &&stt
Ill, je to v3ak na dkor rozmé&rnosti a je
to omezeno 3ffkou podréZfky. Déle je toto
vazani téZ vyrobn¥® drahé a naro&né na
piesné obrib&ni. Mimo Jiné jJe to té2
proto, Ze svisld pojistka ndmdah& kloub
Oz na ohyb, kter¢ proto musf bft velmi
piesn& vyroben. .o T -

KONSTRUKCE NAVRZENE AUTOREM

Uvedme si nynf n&kolik autorovych
konstrukef, které odstrafiuff tyto nevg-
hody a spliiujf dokonale v3echny poZa-
davky. Jsou na obr. 7, 8, 9 a byly jiZ pri-
hldSeny k patentovéni. VAz&ni podle.obr.

7 a 8 jsou dvoukloubova typu A. Rovnice

rovnovéhy pro vyboZen{ znf
. B=R
VyboZenf . nen! ovliviiovano . Z4dnymi

- vedlej3imi sflami a ‘je pln& kontrolovatel-

né. Ohel «, vyslednice P od podélné osy
lyZe je zmaén® men3f neZ u vizadni Mar-
ker, protoze woln¢y je kloub Oz & ne Oj2.

. Sta&f proto men3{ tlak Q pera spodniho
~ tahu, opotfebenf podraZky je mnohem

men3f a funkce bezpe&né&jsi, nebot pripad,
Je by vazani vybolilo bez rozevien{ jen
pooto¥enim &4sti 1II, prakticky “nemiZe
nastat. ) i .

Vé4zA&nf na obr. 9 je dvoukloubové ple-
chodného typu G—H s vodorovnou pojist-
kou, kterd je 16X u typu na obr. 8. Vodo-
rovnd pojistka namihd volny kloub na
tlak @ ne na ohyb, coZ klade mnohem
mend! néroky na pfesnost obréb&ni. V&-
z&n! na obr. 9 m4 pojistku posunutou nad
kloub 012 a ‘rovnice pro vyboleni je téZ
B = R. To umoZiiuje vytvorit konstrukct
minim4lnich rozZm&rd. -

KULICKOVA POJISTKA

" Pro kinematické vAz&n{ je nejvhodn&jsl
%uli¢kovad pojistka, kter& je tvofena pru-
#inkou s regulaénim 3roubem a kulitkou
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zapadajicf do dutého kulového vrchliku.

viimn&me si bliZe prab&hu boéni sily B:

pii vybogeni, kter§ je urfen pribéhem
reakce R kuli¢ky. Na obr. 10 vyplyvé z vy~
minky rovnovahy ve svislém smé&ru
R = Cyootgg,
kde y =y, + a (sing —sin p,)

C je pérov& konstanta zpruZiny, y, je jejib

pocétedn! stladenf, které nastavujeme re-
gulainim S$roubem, ¢ je Ghel podle obr.
10, ¢, je jeho poéateénl velikost, a je po-
lomér kulléky

Déle je rozevien{ pojistky, t.
vychylka os vrchliku a kuligky
S x=a (c0s ¢ — €OS @, ).
VAzén! se ﬁplné rozevie p¥ -
: X = @ COS @,
Po dosazeni dostaneme
R=C [y,+a [(sing —sing,] cotgg¢.
R je funkcf ¢ a tedy téZ x, R =R_(x)
miiZeme uréit jejI derivact

relativnf

dR. ~  dR  dyg -—c
‘ dg dx -

( 1+ __yﬂ:fisln&_),

ANE asindg

Aby funkce R{x) klesala, musi byt

—asing, .
Yo—asing, o

1+- asln3¢ .

pro v§echna ) [%.%.-*
razu na levé strand pi‘l
Po dwazeni dostaneme

y,, sin g, je pod-

va, je-llp = g,
Yn

> sin gq cos? p,. P

mInka splnéna vZdy. Prﬁbéh funkce R (x)

‘pro riizné velikosti y(,

je na obr. 11. De-
formagnt prace pfi vyboéeni je
I

a cos ¢,
A= f. ‘j—z_ R (p)
R .Xx=0 ? = Pn.

a singdg = -%—C([yq+a[1isin¢°]_2—

1
) —'2—- cy?,

R (xJdx =

a je urena plochou pifslu$né kiivky.

Krivka 4 kles& nejrychleji a prisluina-

deformad&nf préce fe nejmen3i,

jak plyne
té2 z v§razu pro

A, Musf se tedy kon-
struktér snaZit, aby vyraz ‘;“
VAL To nastane

~ byl co nej-

je- -l Yo ©O nejvetsf,

- teni. Tuto moZnost je nutno pK

© sunuti
' §ile B

. Minimum v§-

2. < sin Po nasta-

Viimneme-li si, Ze y, a C }Jsou spojeny
vztahem .

Cyo cOtg ¢4 = Rpm,

kde Ry, je mcznf hédnota R o povidajict
B,,, vidime, Ze z4rovell musii¢ vyrobit
zpruZinu s co nejmen3f pérovou konstan-
tou C a d4t jI co nejv8tSi polatelnt stla-
kon-
strukci pin& vyuZlt, pfitom je v3ak postup
v tomto sméru omezen mez{ pritaZnost!
pruZinové oceli. Nutno proto uZit ocell
s nejvy33f moZnou mez{ pritaZnosti.
Dile vidime, %e je nutno uZft kulitky
o minimilnfm moZném poloméru a. Mens{
kulitka a pfislusny vrchlfk jsou v3ak vice -
namahédny a proto i zde ‘u moZnosti
omezeny pevhostmi materiglu a plesnostf
obrab&nf, SnaZfme se proto uZft materia-
1™ s nejvy33f pevnostf &8 obrab&t co nej-
piresnéiji. . -
' DEFORMACN! VAZANI

Z vazani deformadnich si viimn&me vé&-
z4nf s gumovou 3pitkou, do niZ je vsu-
nuta 3picka boty (obr. 12). P¥l vybocent
se pretvoff 3picka tak, Ze bota vyklouzne
z dutiny 3picky stranou. Pfi zatfZenf bol-
ni silou B je deformace 3pitky neboli po-
boty pfibliZn& piimo Gmérné

=k.B, B =—’;—-
x je velikost vyboden! ¥pi&ky a k je koe-
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QObr. 13

ficient Gmé&rnosti, kter§ je vSak plesn&.

vzato mirnd proménn¢ v zivislosti na x.
Z uvedené rovnice' plyne, Ze pFi kaZds,
i pFi té nejmen3i sfle B nastdvd urlité
vybofenf x a bota se proto i pfl normaél-

nf jizd& na 1y%i pohybuje. To se p¥i&f po-

Zadavku 3 a 4 a znemoZiluje dokonalé
ovlad4n{ lyZe, kterd na noze pevné nedr-
#{. Lze ov3em udélat 3$pi¢ku dostateénd
tuhou, takZe noha drZf dostateén& pevnd,
pak je ale konstanta k tak mal4, Ze noha
nemitZe dosti dobfe vybogit. Ve sporu
s poZadavkem 5 je déle to, e k vybodent
je tfeba v&t3f deformalni préce sily B,
nebot vybofen! nastane aZ pfi velké vy-
chylce x. Nejlépe je to patrno z obr. 13,
kde pro srovnéni je vynesen pribé&h sfly
B v zavislosti na vychylce x u véaz4ni
dvoukloubového (kfivka 1) a deformadnf-
ho (kfivka 2}. Deformaénf préce je déna
plochou omezenou pFisludnou kfivkou a

vidime, Ze tato je u dvoukloubového v4-~

z&nf znadn&€ men3f. Kfivka 1 vychéazf
z hodnoty B, ki‘ivka 2 z 0. Proto je va-

3 O.BaxanrT:

————

z4ni deformaln{ pohyblivé vidy, kdeits
dvoukloubové jen pIi sile vEtS{ nei B
Vlivy tfeni jsou u tohota vAzanf 16% znag.
né, nebot 3picka boty se musi posunovat
po gumové Spitce a nenf tedy spln&n any
poZadavek 1 a 2.

ZAVER -

Na zikladé uvedeného zhodnocen{ jed-
notlivfch druhd vazdn{ vidime, Ze nej.
dokonalej$f z vyrdb&nych vAazdni je v4z4-
ni dvoukloubové podle obr. B, které je
téX nejvice roziffeno a hodf se jak pro

- z&vodniky, tak pro primérné lyZafe | 2a-

fatetniky. Byly jiZ také provedeny zkou§-
ky s velkym poctem lyZl s védz&nim nor-
mélnim a pojistnym dvoukloubov¢m podle

‘obr. 6 a zjistilo se, Ze Grazovost na tom-

to vazdn! je ast 2 9% proti- normalnfmu
vazéni. Pfesto méa viak toto vazani n&kte-
ré nevyhody, které odstrafiuji konstruk-
ce naznalené autorem na obr. 7, 8, 9,
které budou pravd&podobn# jiZ v nejbli-
31 dob& realizovany. Jsou téZ levn&jsf vy-
robn&,

Jind vézani {lkarid} jsou sice je§té Alev-
n&j3f, deformad&ni dokonce né&kolikrat,
neskgtaji vsak velkou bezpednost a mo-
hou se stét | nebezpefngmi tim, Ze vybo-

‘¢l za normé&ln{ jfzdy a zpﬁsobt pad, pii

némZ druhé lyZe nemus{ vybolit a vzn!k-
ne ftraz.

DileZité u viech kinematickych vézanl
je sprdvné nastaven! regulaénfho 3roubu
pojistného mechanismu. Provede si to
kaZd¢ lyZa¥ s&m zkusmo. Je to takové
nastavenf, p¥i némZ lyZe uZ za jizdy nikdy
nevypadne, ale 1ze p¥fl tom na mist® pfi
upevn&né lyZi v3f silou vykroutit botu
z v&z4anf, tj. vdzanl rozeviit.

Pojistnd v4zanf maj! nesmirnou dile~
Zitost z hlediska celondrodniho zdravi.
Podivejme se jen, jak§ je polet lyZaf-
skych Grazd na naSich hor4ch. Lze proto
otekdvat, Ye se pojistnf vazani rychle
roz3iff @ Ze v budoucnu budou pro kaZ-
dého sjezdafe samozfejmym vybavenim.

AHAJNM3 MEXAHM3MA U HOBOK KOHCTPYKIIMIHA JIBDK!'H:IX KPEIIJTEHMA

ABTOD ONMCHIBAET aHANU3 OTAENBHLIX BUIOB

KpenneHuii, OH NPUXOAUT K BLIBOAY, YTO CAa~
MBLIM COBEpPILUEeHHBIM, U3 NPOM3BOAMMBIX Kpen-
nexnit, aanae'rca GesonacHoe MapKepoBoOe

Z.. P Balafxt

(cM. puc. 6). 3TO camuii PACTPOCTPAH . rsinmes
BMA KpenneHua. OHO NOAXOAMT KaK A
CIIOPTCMEHOB, TaK M ANA CPEJHMX JNLIKHUKOB

n uaquua!oumx. -

- 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 attachment now Ich production Is the

double joint type. This is also the most widely
used among skiers and is sultable both for
racers and for average skiers and begloners.



