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POPULAR SCIENCE MONTHLY

“Paste this in your hat,"” Gus suggested. *' A glycerin solution that floats this particular

hydrometer at 1,080 will keep Jack Frost out of your radiator down to ten degrees.”

ONMY’ people,” grumbled Gus Wil-
son, “sure do waste a lot of time
finding out what they want to
know." 2

The veteran auto mechanic disgustedly
shoved the telephone away from him.

Joe Clark, his partner. who had calted
him into the office of the Model Garage
to answer the phone. grinned sympatheti-
cally. “What did that bozo want?” he
inquired. “If I'd known he only wanted
to ask a bunch of fool questions, |
wouldn't have bothered yon.”

“Funny you didn’t recognize him.” re-
plied Gus. “That was old Dexter, the
bird who’s always spouting theoretical
stuff about calories, thermo-something-
or-other, and the rest of it. He'd rather
mess around for hours with a peneil trving
to figure out something than to ask some-
one who knows.”

“Then what’s he pestering yvou for?™”
Joe asked, *Why don’t he figure it out
if he's such a shark at it?”

“He didn’t ask any questions,” grunted
Gus, “He savs he’s coming here to get
me to help him on some of his blasted
caleulations. T didn't get what he was
driving at except it had something to do
with specific gravity. T just told him to
come ahead and T guess he's on his way
now,”’

FEW minutes later Dexter drove up

and insisted on bringing his car in-
side instead of parking it in front of the
garage. It was below freezing outside, he
explained, and he was afraid the radiator
might freeze.

“I am sorry to bother vou, Mr. Wil-
son,” he said, as he reached into his car
and dragged out several thick and musty
looking scientific books. ““It is just a rela-
tively simple problem in specific gravity.
That is, it should be simple enough, but

there are several confusing factors that
complicate matters.”
“What are you trying to do. figure out
what makes ice float? " smiled Gus.
“No." replied the other. ** You recom-
mended that T use glveerin in the radiator

“this winter and I took your advice. The

results have been excellent until day be-
fore yesterday. and then I unfortunately
forgot to open the radiator shutter until
the motor beeame so overheated it began
to boil, and I am afraid that a large part
of the solution squirted out the overflow
pipe with the steam. Now I don’t know
whal actually is left in the radiator. 1
looked up the speeific gravity of glycerin
and found it was 1,265 degrees at ordi-
nary temperatures. It occurred to me to
calculate the specific gravity of the mix-
ture I was using and then by test see
what T actually had. But these books
show that it is rather complicated.”

“PPUMPED right into a tough one,

didn’t you?" said Gus. **Seems to
me [ remember reading some place that
‘a solution is a uniform mixture that
doesn’t follow the law of definite propor-
tions.” That floored vou, eh?™

“That’s it precisely,” said Dexter, “and
now I am unable to find a formula to fit
the case. P'erhaps you can help me®”

“Sure,” Gus replied. “Chuck those
blame books back in the car. We won't
need ‘em. Hey, Bill!” he called to the
voungster who was sweeping the other
side of the garage. * Chase yoursell down
to the drog store and buy me a couple of
ounces of glyveerin and a test tube, Make
it snappy!”

“Now,” Gus explained when Bill re-
turned a few minutes later, “all we've
got to do is to take the hydrometer float
out of this storage battery hydrometer
and see how it floats in different mixtures
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of glycerin and water. What's the matter
with that way of finding out what you
want to know?”
“But will the results be sufliciently
accurale?” Dexter objected doubtfully.
“Why not?” countered Gus. *“You
could wear out a couple of pencils figuring

_it closer than the paper on the wall, and

even then you wouldn't be dead sure.
These cheap hydrometers are no great
shueks for accuracy. Your figures might
be all right and a bum hydrometer would
throw you way off. But if you make up
the actual mixtures and float a hyvdrom-
eter in ‘em—any old hydrometer—you
can keep that hydrometer just for testing
vour radiator solution, can’t you?”

“You've proved yvour case,” admitted
Dexter.

S HESE storage battery  hydrom-
cters,” Gus continued, *don’t read
much below 1,075, so you won't be able
to tell anything about very weak solutions
of glveerin and water.  Let's start with
one part glyeerin to two parls water.
That's a thirty-three percent solution.”

“Reads about 1,080, said Dexter,
bending over to get his eve on a level
with the top of the solution in the test
tube.

“Paste that in your hat.” Gus sug-
gested. A glyeerin solution that floats
this particular hydrometer at 1,080 will
keep Jack Frost out of vour radiator down
to about ten degrees,”™

“But we occasionally  have colder
weather than that in this latitude,” Dex-
ter objected.

“Somebimes.” agreed Gus, “ Let's see
how it reads in a forty percent solution
That won't freeze down to zero. And if
we add one third of a part more glyeerin
to what we've got in the test tube already
we'll have mighty close to a forty pereent
solution,”™

D]‘ZX']'HI{ did a bit of figuring while
Gus was stirring in the added glve-
erin and found that the auto mechanie
was right,

“There you are,” said Gus, as he
Jigeled the test tube to make the hydrom-
eter float without sticking to the glass
walls.,  “Just 1,100 on the scale. Nice
easy figures to remember. Keep the solu-
tion at 1,100 if you want zero protection.”

* Excellent!” Dexter exclaimed. * Now
] ]lil\’(‘ lll.l.‘l'{.‘]‘\' {Continued an page 15 ,]
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Battles with Polar Ice

{Continued from page 27)

And the ship
\nuilur radio

north, east, and west of vou.’
fettered with chains of ice!
flash! But not from Babush It was the
Krassin sending word that it had gotten
through to the north coast of Spitzbergen and
soon would enter the ice.

The nest day evervthing around the ship
suddenly ereaked and roared! What was the
matter? The ice fields surrounding the boat,
as far as the eve could reach, were moving in
different directions.

Iee-anchors and  hawsers were  dislodged.
Huge masses of ice elimbed over the Malyyin,
broke to pieces, plunged into the water, and
emerged again.  Now open water appeared
around the boat, and as suddenly disappeared.
Within the ship, cross beams bent and eabin
doors warped.  Filler and paint flew off the
walls in chunks. The ice-breaker was like a
Liouse in an earthquake.

BOUT noon the wind scattered the fog,
and Hope Island was sighted only five
miles away Irmn the ship!

Now the moving ice carried the boat straight
against  the island—a new danger.

The engines raced madly, full speed ahead!
At first, the ice refused to yield. For hall an
hour, the ship failed to advance a single yard.
Then the frozen wall began to separate slowly!
Plowing on desperately, the Malygin pushed
through. Water spouted in geysers from be-
neath the serew, and whirlpools secthed all
around. Floes several yards long and wide
were quickly pulled in and rose to the surface,
broken to bits. The blades of the screw
struck the ice cakes with continual crashes.

Still, no word from the aviators. In the
afternoon of t|1c fourth day, the ship was
hemmed in again.  Whole mountains of ice
piled up against the sides. That night, a brisk
winl rose from the north and drove the ship
slowly toward a group of icebergs. They faced
the Malygin like stolid marble monsters.
There seemed no chanee to avoid them. Again
a terrific ice jam made the engines useless,

The crew was on deck. Not a word was
spoken.  With mingled fear and awe they
watched the magnificent sight before them.

UT the field ice which slowly propelled the

Malygin happily passed between the
icebergs! The fearful danger passed. At last

the Malygin came to a full stop four miles
from the granite island. that had threatened it
with destruction.  There it lay, ice-locked
again, for two more days. And still no word
from the flyers!

At last, in the dawn of July fourth, while
most of the crew were u-«]u]uuul only the caj
tain and helmsman were on the bridge, a ‘-I!hll}
black spot appeared in the distant sky. It was
the, plane! Babushkin and his men had suf-
fered untold hardships. For days they had
scarcely slept nor eaten, and several times
had escaped death by a narrow margin.

These experiences convinced the leaders of
the expedition that the Malygin's route
should be changed. The ship was headed
southward to open water and then east,
where less ice was expected. Many another
hard battle with fog and floes was fought, until
finally word eame from the Krassin by radio
that the [talia’s men had been rescued.

The superb achievement of the Krassin, and
later the thrilling story of the Malygin's ad-
ventures, have brought the ice-breaker a
measure of public renown. The fact that
boats of this type, during the last half cen-
tury, have virtually built up a new technique
of the sea is still, however, little recognized.

For thirty-nine years, the great wooden
ice-breaker, the Bear, of the U. 8. Coast
Guard, was Uncle Sam’s policeman as well
as the only physician, the only hospital, and
the only base of food supply north of Nome,

Alaska, Some two years ago the veteran ice
fighter was succeeded by the modern steel
cutter, Northland.,

Canada, too, uses ice-breakers on the Great
Lakes and in the Gulf of St. Lawrence, where
four of the ships are on the job each winter.
The Milua, which clears the way for \luppm,..
in the St. Lawrence, is one of the largest ice-
breakers afloat.

Not only in purpose, but also in design, the
ice-hreaker is different from every other type
of craft afloat. It must be both heavy and
powerful. Capable of speed sufficient to give
it the necessary momentum to break the ice
by the sheer foree of its blows, it must at the
same time be strong enough to inflict, and not
suffer, damage by the collision. It must be
able to erack ice into picces weighing a few
score tons apicce! And at the same time, it
must be capable of ~||d|m: on the ice.

The majority of ice-breakers are equipped
with large water tanks fore and aft, and in the
center. These may be filled or emptied at the
rate of several hundred tons an hour, so that
the weight can be greatly increased to smash
the ice, or to roll the ship in such a manner
that it can smash itself free. The ships are
provided with steel plating of armor thickness,
which sometimes is even doubled fore and aft
along the water line and to the bottom of the
keel in the fore body, where the ice impact is
heaviest.

Today, ice-breakers capable of erushing
their way through ice from five to thirty fect
thick go to the reseue of ships in distress in all
parts of the world. They save human life and
costly craft, and are an invaluable aid in in-
creasing humanity's knowledge and wealth.

How to Test Antifreeze
(Continued from page 84)

to insert the hydrometer in the radiator at
any time to determine the strength of the
solution.”

“Not any time,” answered Gus. “You for-
get that a hot solution is expanded and the
hydrometer will sink down below where it
ought to float. That reading is only good at
about sixty degrees.”

“Would that reading also apply to that new
antifreeze, ethylene glyeol?”” Dexter asked.

“I should say not!"" repliecd Gus emphati-
cally. *It's good only for a mixture of glycerin
and water. Ethylene glyeol is just as good as
glyeerin as an antifreeze, but the pure stuff
reads only 1,120, so you'll have to use a hy-
drometer that reads lower than the storage
battery hydrometer to test it when it's thinned
with water. Plain water reads 1,000 on the
hydrometer scale, you know.

“And if it's aleohol you're trying to test,
you’'ll have to have a hydrometer that reads
even ln-ln“ that, because aleohal is lighter
Lhun water.

“If glycerin and ethylene glycol do not
evaporate as does aleohol, 1 suppose there's no
necessity for testing quite frequently as is the
case if you are using aleohol,” Dexter observed.

“Depends a lot on how hot your motor
runs,”” Gus explained. “If you don’t go spray-
ing the road with expensive cooling solution
through a leak, or by boiling it over as you
did, and the motor doesn't run so hot that it
evaporates a lot of water, you can just squint
in the radiator once in a while to make sure
that the solution is still there.

“Either glyeerin or ethylene glycol will last
almost forever if you don’t lose ‘em through
leaks. There’s no reason in the world why
you shouldn’t use the same solution winter
after winter, adding a little antifreeze each
year to make up for leaks if the hydrometer
tells vou it's needed.”

will be found on page four of this issue.




