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PURPOSE

Mountain Safely Research, Inc. (» & volunterr organization of persons int=rested in promoligy mountain-
woriag safuty, as part of their own eojoyment of the sport. By policy. the cperativs will be Without pet
prafit; sll avallable funds will e used for furthey meathods nod equipment development and for safely
education.

ABOUT MSR

In the spring of 1966, I, your editor, wnrolled in the intermediate climblny course of The Mountainexrs,
Seattld, after having climbed Narthwest theuntains for 33 years without mishap. Tha particular stimulus
for taking the coursm was an sccideat 1o & I 3<yenr old girl who was a membver of a party | was laading.
She slid ob an tcy elope Lito & doep soow pocket, hitting hee haad on the trew, She was knocked uncob-
scious, head bleading, and har face weat Into spasmn, Dr. Otto Trott's lecture oo head and spinal Inju.
ries was frosh in my mind, und 1 really had a sinking feeling. whiniiag that her spinal cord had bee=
damaged. We carried out a good rescus, xod ware fortunate that she had no permanent lnjury. Batl
was scared, since | realized that | had madle savaral leadecabip ereore, Heare, [lock the course, re.
nowed my First Ald carde, and startod thinking how to become & batter mountaincer and lesder,

Being an enginean and profasslonal inventor, I kept an lnwatigative mind in the cosrse and war saon
aoknd hy the chairman to try to learn why several 3/8" Guldline (twisated nyion) ropes had broken a few
yeuars eariles Lo crevasse and spnow practics. But when | started testing, the firet thing that broks was »
carabiner, with a [all of the 200.15. dununy of ocaly 30 inchasz, On tha next d70p of the same distance,
the rope broke, Consterpation! What goos on here?

From that starting point, the work has countinued for ons snd con~half yearas now, coverisg many topics,

Eilongation of ropas Jum nath Design of utronger ice axes
Eneryy abrorption of ropes Rencue pulleye lew axe guards

Security of knots Rock drillas and balts Body larpesscs

Now knots Holding powsr of pltons Pack dasign

New rope tochnigques Daealgn ef new plitons Tosting ¢f storm shaltars

Design of climhing ropes Ice and snow screws Igloo tools

Strungth of carabinors Snow flukes and snchor plates New glavms

Design of coraliiners Ensrgy absorbing davican Draathing regenarators and masks
Desconnding riags and slings {Aute-Belayer) Stove funls

Braks bar design Strongth of ice axes Belaying tachaiguaes

Belay anchor systams

The results of the text work have boen organized into three Bours of Incture and demonstration with over
10O slides.

At firs: the work wis organizad as & committes of The Mountalvewrs, Dut tho trustess provided no
financial adpport, Alter 2ix months, (& becsywe apparent that the estlay was mors than 1 could manage
alopn, and wol formed Mountain Safety Reawarch, Inc. as 2 yehicle 1o maks and asll safuly sguipment as
4 mmans of supporting the eguipmuent and muthods ressarch and the wafety education progrum, Hence,
your purchases belp heep the work golng, After o few mallings, you will be ashed to donate §3 to cover
the coet of poblishing awd mailing for & your. Donations af any zize will be welcome, and $10 or more
will bring you the designation of MEMBER, entitling {but nut regeiring) you to participate in work
sespions, contribute tachaical and safety articlas, give the alide lecturs and otherwise help in safety
education and to have your Ietters answered fairly promptly.

The editor in unpald; hiw labor in doaatad a2 a voluntenr, Egquipment (a made by pormal fagtory persans
acl (o the business world, the uditoy (v president snd chlel physicist of Pynaberthy Elactromnil Comi.
pany, Sesttle, and Penslectro Ltd., Lelgh-on-Ses, Englund, melting und process enginsers in the glass
industpy, The sditor goas to Europs swvars! tmen & year, which makes it masy for him 10 henp in touch
with climbing aad salely practizas there,)
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EDITCRIAL POLICY

MSH Newslotter will publish saports an the farngoing et of lovestigations, and serialize the slide Jecturs
The Newnlwtter will also perve as a catalog from which you can ordar. The story of &l items will be
glvea, o that you con understand the raticanle of thelr danign, Guunt articles 0o techaleal aod rafory
nabjncts will be pulilished, bat there will be no stories of climbiag the “aast buttress’, Lettezs to the
aditar will ba printad as space parmits, A few uccident reporis wiil be incivded whare such reports
might contribute to safety. Advertising will be accepted: lastitutional without veview,; specific equipment
with taat data, Reprinting by othar pahlicatioas with nama and addresn credit will ususily be allowns on
applicution,

Tha writing styls will be sasy arcd informsal, ond the formar A<i/2 x 1] doudle sheets, printed hoth widos
without bindiag, Printing I8 frem typing by offset lithography, just like this. The pages ars snrially
aumberad and uitimately will be published &9 & book. Maillng ef the new pages will be intermittent, as
available time pormits,

MSH Newslatter will s translatod and published in French, German, {talian, Japanase, and Spaninh, with
the cooperation of voluntears in those language areas, Wea already have a mailing list of over 1900,

If you have not alresdy donm #0, #and o yoor name, printed plaase.

MANUFACTURING POLICY

MSER will du Its best to make high-quality eqoipment, basing Its designs oo both laberatory and field test.
izg of the forces invalved, It is innvitable that improvements will be made in various items from time 10
time. 1f thaye was somathing wrong with sarlier deslgns, we will recall and replace with corrected
aguipgmeant, We hope to do our work well enough =0 that this doesa’t happan, but please bring to par atten.
tlon anything that doesn't work righe,

MSR s more interested in tha sclentific aspects of safety, and ls eagaging in manciacturing and retailing
bacaune thered wan a tendoncy in the beginning for manufacturers ta ignore our warnings of waakness of
certain equipment on the market. However, MSR does not expect to mancfacture In large scale, and will
be glad to license its designs to other manulscturers who are prepared to hald quality and streagth
standarile.

ICE AXE TEST METHODS

Woodan ice sxe thafts bireak at varioas places, sccording to the particular cir-
comstances of Joading, The top diagram shows a snow condition typleal of »
warm day bs summer: the underlying soow s firmn, and e top &V el saow |s
solt, The axe Is pointed gcrome the slope, loadiag the axe in the weaker zxis.
With = boot kxe beluy, and the rope several inchas bolow the hoad, the axs
hreaks about the middle of the shaft.

We Have tnatad |4 axes la & laboratory fixture simulating this dlagram. These
incloded new and used, swh and hickory, plain sad laminsted. All broke st loads
of aaly 150 14 250 pounds rope force. Yor comparison, the forcen that can be
genarated ls cravarse falls range op to 1000 pounds aa icy enow, less on soft
Enow.

2. The lower disgram shows the axe bolsg used z# an anchor in crovasus rescun,
The axe is plunged (nto the snow all the way, wad the snow is falely hard. The
rope is next to the head, In our corrasponding laboratory fisture, tha anly
wooden axs we hati for tast (Grivel luminated) broke off at & loxd of %00 pounds.
For comparisos, an MGR awe with alumilsumncfiberglass bont at 750 pounds.

In an uctuul case Hhe drawing 2, In crevasse rescue practice, the head of & new,
normal woodan-shafted sxe broks oif under the weight of a climber whils he was
waiting to be puiled up!

Why i the test made with the axe {n its weaker axis? Because the textbook,
To help the inventiga. Mountaloering..Freadem of The Hills, Pp. 331 and 283, ahows It being used
tion, pleass send & de- that way. (2ad Edition, 1947, published by The Mountaineers, Inc,, Seattls,
scriptian of the break- Wash. USA.) Alno, P. 81, Blackshaw: Mountaineering, (%68, Kays & Lord,
ing of ice axes you London, Page 26] of Freodum shows the axe with the pick pointed up the slope.
know aboul. We will The shaft is stranger, bat the shaft's holding powar Ln the snow v sbout & third
publish rescits whea weaher, Take your cholce, A better way 10 doal with the question |y to have 2
we got ansugh reparts, YITOAger axe shafy, and uee It with the wide face revintiag tha force of pall-ouat.




Now 00 - MSH Newalettnr Page )

We made s tests of actual holding power Of axes in snow, but not epough {or & comprehvnsive raport.
This will be done durltng the winter and reported in this pablicatiod In the spring af 1470

We have information oo about 20 (ce axee Branan inaee. O these, hree were reported in May, (%09
No fatalitime, bot dun oniy (o luck, soltesnow runout, snd & zafoty belay, respectively, Fram these
reporty and our canfirmiag tegts, we bolieve that wooden lce axe shafty sre aot uniformly stroauy enscgh
for srresting fulls

JCE AXE SHAFT REINFOBCEMENT .- FIBERGLASS

Witk this fiderglass b, you can sireagthen your presenl wooden shalt 2t lame. The techxique (s &5
simple ar gainting an sxe, and the job cxn ba done In less than 20 bour.  The ¥t coptains resin, uctivarer,
fiderglane cloth 8 x 1%, plustic gloves, stirring stick, hrush, ssndpaper, and insiructions. The
steangth of tha axe will he raisad to abaut 530,400 poonde, Ggere [, aad, bast of all, will be relishly this
strong.  The cloth goas aroand the sx» twice, Iocemasns the wuight of the axe by ) os

Shipping weight | b Item $9 $3.00

The abewve kit provides Clnar :uxin. I color is wanted, order & vial of color: red, yallow, arange.
greesn, blue, You can divide the mived clegr resln and use two colers LY you Like,

e 55-C, Specily Color . ES
We will apply the fiberglans ca yous axe (L dusired, Osder ltens 59, ltem 59-C alsu U color |s manted,
Shipping weight for axes, 2 lbs, 1esn 60 Apply Gberglass §3 50

ICE AXE SHAFTT REFPLACEMENT

Wooden lew axe shalls do nut last lorever. Your present steel ice axe bead can b [rred with a hMghe
fonnile aluminum shafl, ssme st on tha MSR sxus. Guarantsod ovar twice aw atroag as wooden shafis,
Good grip and tnsulation are providad by a clear layer of fiberylase cloth, applied by us and included in
the price. If color is wantad, order {tam 39.C, extra cast as above, Normally, you weald saw off the
presunt shaft at the bottom and of the tangs and xand only the head, But astil April 1970, pinses send
the whole axe S0 we Can test the sirangth of the tuags-to-wood connection, for the fall report later, Aleo
pand the glide ring, if 1-5/8" insidn dismeter or larger, I smaller, order Dlem 15-4 also, Usually two.
week asrvice, Weight 4 or. morue than wood shafts. Spocify overaull Iebgth desired,

Itarn 41 $i3. 00
ftem 5.4 Glide Riag and Nylon wrist loop 1,95
{tem: 136 Tubular Plastic Guxrd Adge ansd Pick 1.30
fterny 15.7 Tabular Plastic Guard, Adan 1,50
e 15<8 Tubulsr Plastic Guard, Spike .40

MER SNOW FLUKE

. Fluke Surface of Climhia
Stomped in ]| Siot for Cahles AT )" Rope

e

<
994 Face Vi

The MSR Snow Fluke Is & balaying sanchor to be imbeided in anaw, and is made from a plats of hign.
woslle alwninwm, bent ty o shallow angle for stability and stresgth. The beny plate has tha funciion of son
of the flokas an a skip's ancher, hence the name. Steel cablas are attached to stahilian the angle of the
fluke to the cable wye at J0%. A alot should be cur with the pick of the tcr axa |n the soow 5 the ditection
of pull £ receive the cables, Oa heavy load, the fluke sslls doeper Into the soaw, and absorbs ensogy &
it goms.  In typical, consolidatad (bul pot re«froeen) snow, the 5 = 10Y fliuke sailed into the snow 20 ani
along 207, with = restraint of 1000 Ihs. This equals the snxrgy of a 200 b, climber falling 20 ft. The
fHuke did pot ceme o, aad cyuld have absorbed muzsh more anergy. Relnreace: Mountais Magaaine
(British) January 1969; Summit, March 1%69; Cloywyn Climbing G=ar, North Walsy,

Cables tent 3500 poundn. ftment 11 4" % Y Wi 7 oe $7. 50
ftem 12 3" x 10" We. 1) o3, 7.5
fram 1) UL R A Wi 24ox §. 80
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MSR CLIMNING ROPE
MSR 10,5 mum climbing ropo (s bratded baromantal (core and shoath) cane

5000 Farze nst ¥ struction. It ie made of high tenacity, high sofienisg polnt (330°F) aylon 707
'[ in 10.5 »e it has good shock and snergy-abscrbing propartiss dos 1o inteaticas! and bene-
Pounda ficial 159 shrinkage during manufacture which (2 available as stretch later

000 without loxs of steengih during & fall

The MSR.I0, 8 rape I & multi-fall zope, pravidiag there (s no obvicas damage.
After loading to 2640 poponda, jts length restores inm Junt x fow minutes to the
origical within $%. The internal strands ars not damaged by rapeatad 2640010
loada, Ultimate breaking etreagih caing P-H kaots, 4000 pounds.

3000 4
3000

1000 | This rope is smoother than european kermmaninl ropas, & feature whizh is an

advantage for lowsr {riction through & series of carabiners, and 2 dissdvantiage
whest ysing the rope for huuling.cp of pucks Ly direct hand grip. A sering
10 20 35 4D 50 prusik instesd of & d-ring pruslh is required for more energetic climbura, The
Percont Elongution rope in alto more flexible, Having a stiflness factor of 00 a8 compared with
110 for cerialn extopean dermmantel ropes. Most people like this sasler hand.
ling| some do cot. The low-lond stretch at 200 pounds (e &, 5%, which is
medlun for climbing ropes.

The braid (o longer, which makes the normal furs due (o wesr more apparent; the streagth holds up well,
Lecadne the fuzz protects tha fibers uaderneath, Plense note that life lnsurance premiumas wear out and
have 10 ba renswed; the same holds trus for ropes,

Weight, 4,5 pocade/I00 It. Color yellow-orange, with red cenler and ende, 80, 100, 120, 150, i&5, and
300 fr. stacdurd lengths. Priced to all ot whalesale, 17¢/ft plus $1 per sope uniform postuge Rockies
aad west, $1.50 athar arean, plus 4.5% tax Washington State oaly, Item 4.F AT per

Unprocessed Rope

You can mlso process your own rope by bolling (t for 40 minutes, using Rit dysa in your own colur com'-
blnatlon. Unprocessed white rope, 11474, plus pustage and tax, Weight 3, 9 1hs/100 1. Allow o7 15%
shrinkage. Instructions Included, The processing in very simple, asd ia standard practice in the aylon
induatry. Rel: Handbook of Textlle Fibera, Part 2, P. 268 and 294, by Cook (Merrow Pubdlishing Co.,
England), {tam 4.U Al per fr,

We also sell 10 mms rope, same as 10,5 o exzapl; streagth batwenan P-H kaots (8 300 poands; the

fibar iz nylon & (same a8 perion); welght 3. § pounds por 100 fi. Unprocessed weight in 3.3 1ba/100 £,
{tam 3P Processed JAd per 1t
Itern 3-U  Unprocessed U9 par 1,

MER AUTO-BELAYER

At last you can be sure of a dynamic balay by carrying
yoar own autcmatic belasyer, Weight under 4 02, The A.B
Is an aluminum plate 27 x 3" with holes, thrs whith 7 fest
of the rope is threoded. A loop is tied in the fres end of
tha rope and is smapped Into the body«harness carabiner,
Climbing Ropa  The Auto-Belayer in also snapped (n, with the & feet of
rope stuffed into x pocket, If the climbor fails, the 6 fea:
of rope i pulled gut of the pockst thru the Auto-Belayer
frictiveally, thus abscrliag the enrrgy of the fall dynarsice
ally. The degree of friction Testraint Is adjustabie by the
climbor, and |n usually ant for « pull-throogh force of 300
Friction portinn  pouads. That force stope a clitnber La about can-third the
of climbing rope, @lstance ha foll. When the paak forca ix thus limited to

Leading Body Harness
Carakhiner

Aute-Belayer

s.

Adjuatmont
Screw

carried Ia BOO pounds, there Lo moch less [ikelibood that plrocs will
pocket pull eat. Patent applied for-Larry Penbarthy.
Item 33 $1.9%
MSH IGLOO TOOL : = (e .j
; e

I stoymy, cold weather, an Igioe le wermer, quister, morse resgtiul, and more dyrable than a tent.  Ex-
peditions new often carry anly ons or twa tents for emargency, and raly on igloos for ganeral shelter,
The MSH igloo tool i# 3 apringy aluminun blade with wavy edge and blunt teeth for zoft snd hard xnow. A
safer too] than & machete or hacksaw blade, No scabbard needed, 23" total lungth with lacguaresd woodes
handis, [n sn smergeocy, can cut wood, With instructions for igloo huilding. Weigh! 7 oz

ftam 34 $T.00
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EDMONT COLD WEATHER CLOVES

Insulated pormunnntly with polysrethane form, waterprool, reassnably Hexille, srange calar  Saug fit-
tiag kait cull is sllicane-traated by MSH for nonswicking. Siightly rough sarisce for good yripping qusl-
itins, Excellent for igloo Yullding aud general saow and cold-weaather use. Mon's lurge slze anly

BUILDING AN IGLOO Test by Par Polineks itam 32 $2.98

There arw (ew conditions, ifany, [n which an igloo canncet be bullt [fom anew. Snow conditivne may st
be periect, but as a ruls of thumb, wse that snow which s at the dapth where your foot stops sinking. This
may require thar you discard top laywra af soow, Some wnow typos will require more time sn0d practice
for eave of handling the snow. Tramping on the snow to pack It may maks the snow useshble. Walt a few
milnutes for the snow to re-freeze before cutting blocke. Sometimes the top luysr of snow is not sultabie
and muet be discarded po 1hat the secand layer of snow Is saccensible,

To bulld & snowhouse reguires little squipment. A blads tool, sod possibly a string 3 to € feet long to
draw the diamatar of the house, |8 all that ity socessary, A ski, fattvand limb of 3 tree, or eves gloved
hands van be used 1o cul blocks in an emargency. Meaavy duty, waterproo! gloyes halp 10 keap the hands
warm and dry.

Aftar the house is completed, (1 soundnass in surprining, It |s waterproof (water will ran down threugh
the anmw Llocks and will aot delp), sound proof (acises [rom the outside cannot be heard fram withing,
windproo{ (the sir within is still), and it {x strong strscturally, The insalative properties in sxtremas
cold have boan noted by the Arctic explorer, Stefansson. He fpund the outslde temperature s & certain
condition to be -50°, Other temperatusas arcund and within the igloo were; +43* at the entrance, -40* a1
the floor of the watrance, 0° at the doar, Z0* &t the level of the bede, 40° at the shouider Ieval, and 20* ¥
at the ceiling.

Although tempersturss in the Cascatdus will not be this extreme, you may experionce them on an expedis
tion andertaken ln fotare years, The actual Inmperaturs may 0ot be extremely low but sirony winde
guickly lower the sarface temperature

When bullding the igloo, the maximum practical dismeter should be sbout jen fést. The limiting factor in
the diameter (o the creave in helght and the difficulty dus to the larger diameter, With larger diameters
construction of a perfect dome shape s demanded for structural stability,

Wi
Since the igloo entrance is NEVER saaled or closed (to insure propar vantilation), —LD—’

the top of the antrance should be about L8 lachas lower than the bed platform o T
preavant the warmed alr fran escaping. When ballding the iglen, the antrance

should be placed o the wiad blows paxt the spening and doas not pils anow into it,
Birong winds which cantaln sirborn saew and lce particias may cut throogh at the

bann of the igloa, Protection Is achinved by placiag extra blacks of snow at the

banse on the windward ride,

Ratantioo of the insclstive proparties of an Igioo aan be disruptad Ly

man-made conditionn and by conditions mposed by the waathinr,

When cookiag within the igloo, make ware the roof contalng a venti.

lstion hole, Drips within the iglon occur whare & prajection from

the surface has besn Inlt. To remady this, pat the susfsce smeoth. ropP t:“i‘r
With & stnooth surlace, the walar will ran down withia the saow CITSIDE
blocks,

Extreme cold can causs hoarfrost to form oo the inzide of the igico
whan the hoose (e too thin, Louwss scow pached on the outside of
the igloo will increase the thickaase,

.
The construction within the igloo is 1aft to the creativity of the D o L
bulidar., Conatruction of a place to Teave the pack, a place ta cook b ') TR
and & ploce to sel & candle or Oashiight Lucreases the pleasurs of - .
staying ia the igico. Windows may be made, if you wanf ta 5e very fancy, by placiag sheets of clear iake
lce In your walls,

POINTS TO REMEMRBE R Chechk construction drawiags attached,

I. Maks snow blocks ax LARGE a» possible (4" thick, 18" high, 30" loag).

2. M uulldipg on a hillaide, cut first layer lavel as showa In the drawing for the 4.man igloa. Thea
spiral cut and complets 3y (n & normal boawe,

). Tilt mach layer in MORE than the layer benaath to form a true dome.

Pack the joints gently with kandluls of saow as you go, This Bnlps to kaep the blocks from toppling

5. Bulld s SMALL igloa (& (vet or lesx in diamotar) the firet tima, (To increase the space, undercal
unde raeath and beypand the dome, )

f. For safaty, always provide adequate ventilatian for Sresthing and cooking

Luave s light oa in yoar igioo when you laawe it st night, You may want o find [t whes yus come back

»~

-
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Drawings by Legin B. Andarson
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OTHER AVAILABLE ITEMS

(will be described [n detal! Lu future MR Newsletters)

Carabizer, alumy, Deshape Cansin, made fram 1lmm rod ntock

2200 kg (4,850 1bs, ) actual test 5, 500 [hy, cececcccces cossssse ccoccce
Carabiner, locking gate, alum., Deshape, Cassin 1lrun rod stock
1000 kg (3,570 1ba. ) xctual eyl 3,200 1hs, scccccccnnnnccccccnnnnnnes

Brake Bar, fits on mont carabiaers Including 2mm. Bar goes around
carner of carabinors to have stzrony part of bar oo streng side af
CArabings seveccccrrrrrcrrcnrrrrens s errerrererrsrreces .-

Rescoe Puliny, nylon pulley wheel <vvvnnn. S S S DA S

Descending Rioge, 1, 3" loside diam,, /4" diam, rod, 5500 i, test -

Sl-Chock (Jum Nat) 4 x 9 (means 0, 4" x 0, %" at zop) 10° (ncloded taper

bath ways, steal cabled, 4500 Ib, test coveeeees O R R A RO
Same, 6 x 12 coveaes e secsssererresases Ssiosesssssseses e ves
Same, 16X 20 cecnccictnccnvenvtncccrens ALY by S0 SO O Oh® S Gvrg
Tf‘-‘Ch“h, ié x 27 X I ccaceens e L T T T
Plton ﬂCtnOVIl Clbl. e e e cnssns caramneas
lce Screw, alum., tubing, 7/8" dia, x B jong, with weldod handle seceee.
Hard Snow and Ice Screw, 1,27 dia. x 14" long, with welded handle «ceees
Soft Snow Plcket, 1.2" dia, x 3" long, (oo bandle reguired) «ccecccnceans
Harnman, sewed, saar, 3000 ik, tast, weighs 7 ox, * ~cvevcccnaens cocevs

Harnesn, sownd, chest, 3000 ib. teet, welghs 7 03, #%ccoccnccnncncaaa.
Harnena, tied, chest and seat, Med, & Large (lastruction sheet inel. ) ---
"Re-Gun' Broathing Regensratoy, warms and humidifiss incoming air

i ox,

Boaklet, Hypothwrmis - Killer of The Unprepased «cearccccnccnraaccans
Sliag Rope S¢t, dacron braid oo polypropyless core, 1/4" diam,
One 9-1/2 ft. and one 10-1/2 {1, length, Low stretch =sceecees cecsas

Any langth ceoee
Webbing, gresa Nylon, 27 wide, 3500 I, strength, 2 oz, per yd, cececees
Webhing, black Polypro, 2" wide, 2000 Ib. sirength, | as. per yd, «cce-e
Webbing, red Polypro, 2 wide, 3000 Ib, strength, |.% ve. per yd,
Storm Kit, MRC, for emargency overnight, 11 0%, ccceemscascncimsnaras
Storm Sholter, MRC, 80 x 94" plastic tube, semi-opaqoe, § 08 ccevcnena
Sticht Relay Plate, as2p, usefol for 7/16" Goldline, reduces load on back -
Sticht Method Inntruction Sheet ~cccccscccas rervessar . cemsreven

lce Axe, stainless steel hoad, alrcraft alam. tublng shaft, Igth, 26-37"

* Ssad hip measuremant,

**Seovl chest muanuremant,
Just under the armpits,

MERRY CHEREISTMAS
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HAPPY NEW YEAGSR!
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