taken to & high elevation, If the load is light enough, the skis well wexed, and
the snow conditions favorable, there is no particuler difficulty or danger ine
volved in driving a sno=plane up one of these steep, narrow mcuntain roads arcund
hairpin turns on hard drifted snow surfaces with stzep side slope and grades up
to 20 per cent, With the throttle wide open the plane gets enough of a lift to
keep it from sliding sideways dovmhill on the steep side slopes, The difficulty
and the denger at such places is in the descent when the propeller is idling and
the totally inadequate brakes feil tc hold the machine, On the cne 28=-mile trip
of this kind made on Boise River watershed this yeer we mede the descent hazardous=
lyse One of us rode the front ski in order toc hcld te a safe course, The other
member of our perty was &t the controls but poised to jump free from the machine
should it get away from use.

The Idaho Stete Fish and Game Department operates three sno=planes, It has
tried to provide adequate brakes for its machines without success except by rough=
locking the skis of the sno-plane with log chainse Our snow survey crews will
avoid some diffivulty and danger hereafter by stopping short of the steep country
with the sno=plane end proceeding on foot,

In conclusion it mey be sald that the utility of the sno=plane is limited
to the carrying of light loads and to topography which is not too steep and ob~
structed to descend safely with it,

Jemes C, Marr

Irrigation Bngineer
Division of Irrigation
Soil Conservation Service
Boise, Idaho

During the following discussion, films were shown of the varlous types of
snow equipment,

The Cheirman asked thot Ir, Tucker, or cne of his sons, discuss their pro-
duct, the Tucker Sno=-Cat, "without petting too technicel,"

MR, MORRIS TUCKER: IHere are scme pictures that will give you e general
idea of the principles of the Tucker Snc=Cot, and in particular will show its
flexibility on rough uneven snow surfaces,

We want to stress the fact that in cur first Sno-Cats we were forced to use
inferior material for the tracks., Although the best obtaineble it wasn't good
encugh, Since then better steel has bescome available and we are now using alloy
steels in the tracks for the Sno-Cat that ere giving us 100% service., Mr, liork's
report on the Sno~Cat indicetes that he drove the last 500 miles without trouble
whetsoever excepting a defective steering gear bearing which did not ceuse any
delay on his trip.

The Snc~Cet somewhet resembles a ceterpillar drive, The drive is an open
cleated track revolving on 108 flanged ball races, without touching the wide staine
less steel pontoon skiis which follow the coantour of the snow surfece,

The heavier the load carried on this pontoon skii the greater the traction
on this open link drive, the caterpiller principle carries the entire weight on the
revolving track link belt,
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The new Sno=Cats carry a bearing pressure on the snow of about 58 pounds
per square inch and the machine is steered by two 8 inch front hickory skiis with
keels carrying about 30 per cent of the weight, the remainder of the 70 per cent
is carried on the two drive tank pontcon skiis. The new Snc=Cat has an aluminum
body, weighs about 2200 pcunds, end will tow its own weight, on a two runner
trailer, These new Sno=~Cats will have a 18 inch wide drive link equipped with &
3/4 ton Ford truck rear-end including the latest type differential lock which was
developed by the govermment during the war this will assist greatly on side hill
work end in snow pockets allowing both pontoon tracks to pull egually and auto=-
matically release, It has conventional diffeerential acticn cn turns., All basic
patents are now being held by Tucker & Sons, Inc,, This Company is licensing the
Tucker Sno=Cat Cos the exclusive manufacturing rights to build and sell Sno=Cats,

Due to our sharp increase in business we found it necessary to move our
plant from Grass Valley, California to Medford, Oregon in order to be on a
thoroughfare, Ve are now constructing a 50' x 100' concrete structure for the
menufacturing cf Sno=Catse This property is loceated 1%-miles south of Medford,
cdjoining the Southern Pacific Reilroad on the West and the 99 Highway on the
Eeste This gives us an equal distence from Portlaend and San Francisco with a
12 hour service for materials,

Paget: Doos this machine have a cab on it?

Tucker: Yes, a short-sleeved job, This one (indicating) weighs about
5,000 pounds, No insulated ceb, 4 few other things increase the weight some,.

VWork: This particular Tucker Sno=Cat we are testing heas been driven to
date a distance of 568 miles on the snowe Gasoline consumption has been 189
gallons, equivalent to 3 miles per gellon, I expect we hove put this machine to
more severe usc than other users would do, because in the snow survey work we
den't travel the same beaten troil, Trips almost always are into untracked snow,
over steep, rough terrcin, and we seldom benefit from running in a beaten track,

Poaget: You spoke of dependability of the machine, Thet is cne thing that
snow surveyors are interested in, 'ould they have toc take skis along if they
wanted to go about ten miles from the cebin late in the afternoon, or would it be
better to stick pretty close to hcme,

Work: I will snswer thet this way, iAbout twe weeks ago Jim Morr ond my-
self arrived at Belton, Montana, for the purpose of driving the machine & distance
of 100 miles over the snow to Kishachn snow course, necr the Cenedian boundary,
The Superintendent of Glacier Park appealed to us, immedictely cn our arrivel, to
use the machine to bring out from a snow bound ranch a Cenadian trapper who was
desperately ill, The County hed, in the meontime, initicted an effort tc plow
out 45 miles of rcad to this ranch, but weas meking very slow progress,

Of course, we decided that it was imperative to get the man out as guickly
as possible, which we did, bringing him out in the mechine, lashed to a navy
basket=type stretcher, so he could be extended full length, making the round
trip of 90 miles in 9 hours, 15 minutese. We had a lot of trouble with mcose, too,
but we had cbsolutely nco qualms about sterting out with the man, in his condition,
beccuse we felt confident we would soon hove him in the hospitals.. We do have
confidence in this machine,

Peget: Thank you, Mr,. Vork,



Rhodes: I would like to add, in connecticn with that, we had a very nice
write=up about the work of the Tucker Snc=Cat on that trip, in the Kahspell paper.
The people around there were groteful for whet was done, I think it was called
o "Sno=Go," instead of o "Sno-Cat,” but it recceived o full column on the first
page and half a column on the third page-=lots of publicity, .

Clyde: Whot happens in timber, or rocky country, when you get those pontoons
on a point? Those castings on which the rollers operate, do you have any trouble
with those breaking?

Work: That we have found most to be feared in the way of rccks are small
rocks about the size of a large welnut. Because of the construction of the
machine, these rear pontocns are, in cffoect, skise. The pontoons simply slide over
the surface of the snow, and these grousers (indicating) which engage the snow,
move around the pontoon on an endless link offair, 4 smell rock, the size of a
big welnut, coaught up on the under side of cne of those grousers, might crease
the under side of the pentcon; but with rock of large size, such as you ordinari-
ly enccunter, the machine will ride cver it. Then the danger becomes thet which
is experienced with any cf this equipment,

Kracbel: What is the material c¢f the poutoons?

Vlork: Stcinless steel,

Clyde: 'het heppens when ycu opercte the machine in slushy snow?

Work: You get o very wet, sloshy mcvement.

Clyde: The pentcon, is that wator=tight?

Work: Yos, it is,

Clyde: On top, how do the sprocksets moke contect?

Work: Threcugh the gear box in which the sprockets run., That is ncot woter-
tight, but the gear box is scparated from the pontcon by a water-tight partiticn,.

Clyde: When the weather gets below freezing, what heppens if you set it
cut and it freeczes?

Work: Here is what did heppen to us in one caosee The sprocket gears be=-
came immcvable, Now this machine has an extremely powerful engine-=115 horse=
power-=and we badly demeged the rear end, because ot that time we didn't appreciste
that the applicaticn of power, when the sprocket gears were frczen, would do such
damage s

Dre Church said you must spank thc new=born baby to meke it cry, We had to
spank this machine two or three times, Put we fixed that by installing an ex=
haust heeter, and we ncw mcke it a customary peractice, in sub-zero tempersatures,
to run that exhsaust heater cn cur return trip in the evening, and befcre we tcke
the machine cut in the morning., Does that answer y-ur questicn?

Clyde: Yes, sir, How about smell logs, windfell, stuff like thot?

Work: Well, the machine resembles an eel or weasel when it goes over wind=
fall and logs, unless they are of such height that it is quicker to cut the log
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then to attempt to go around it, or %c build up a little snow bridge to get the
skis over,

Murphy: How about verticel banks? Cen it negotiate 6 inches, a foot, 3 ft.?
Work: Well, it climbs cut of these rotary plowed rocds, on which the snow
bank may be 4, 5 or 6 feet high., The woy we do it, we just back the machine up
to the bank, take a run at it, spin the track tc tear down a little sncw, then
turn the machine ar-und, end go right up. Thot was denmonstreted te lr, Rhcdes,

Kraebel: You can't dc any meore tlian with skis on a vertical obstruction,
You have to have slope to ascend a vertical obstruection,

Work: In a case of that sort, you have to appréach the obstacle from the
diagonal,

Ot*Brien: How cbout the machine tipping over?

Work: Unquesticnably the machine could be tipped over, So far we have
never had that experience, and, frankly, I don't know from personal experience
on what percent grade the mechine would tips Mre Tucker, I believe, has experiment-
ed with that, and he informs me the machine will travel on grades up to 35% side
slopce

Clyde: The denger isn't always from tipping. Ycu often strike o conditicn
where the wholc snow surface will slip, as in o« snow slide, JAnother thing we have
te have is the cbility tc get out, if ceought in a situation of that kind, It is
not uncommon, on side hill roads, bench cut, tc have the rood completely drift
over, It may be only for 500 feet, but you have ts cross, One cf the difficul=-
ties we have is actually getting on te them, Then ycu get inte thot predicement,
you nust just dig cut of it with & shovel,

Codd: Is thore any chance c¢f the trock slipring o¢ff cn downhill travel?

o
Work: No, that is impossible,
Codd: I hove seen the Tucker operaoted, but hove never seen the tracks put on,

Work: You see, thc track can't slip off because the treck engages the pon=-
tcon top and bottome. You have grouscrs propelled arcund the pontoon, running in
a little race of their own, They caon't get off; it is impcssible, Onc reasocn
why the Weasel, ond possibly the M~7, the T=27, all those open track mechines
have difficulty in navigating side slopes, is due t- the fcet there is nothing to
prevent side slippage, In this perticular machine the pontoon offers a solid
face toward the snow at the side you see (indicating),

Clyde: Bill Leng, will ycu tell us something of your experience with that
machine?

Lang: Perscnelly, I haven'!t ridden in the machine yet--I haven't had an
opportunity to ride in ite But I have a letter here from the boys who took it out
on twe tripse I thought you might enjoy hearing what they had tc say about it,
Neither had driven the Sno-Cat before; it wes the first time they had seen it,.
They took the machins cut for two trips of about scventeen miles, In fact, one of
the beys just come to work for us the first of August; he had never made snow
surveys before,
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