
AD-751 903 

™P, P,RC)BE F0R measuring the temperatu PROFILE IN ICECAPS * n,MrtiKAl U.E 

Karl Philberth 

Cold Regions Research and Engineerine Lahnramt-v 
Hanover, New Hampshire peering Laboratory 

October 1972 

(¢1^1.+1:111^1111^111+1^111. 

MmMm MUIiliÜiiiiiMlliÉÉlÉlIll   i^nÜLUi^^aiuimiJi iHiiiii Hull in im II lililí I lin II il II || III I ...à  1   lil.- aiia 1 Il . aa— 



A
D

 7
5
1
9
0

 
TL 373 

Draft Translation 373 

Wired Probe for Measuring the 
Temperature Profile in Icecaps 

K. Philbsrth 

October 1972 

Rtprodvctd by 

NATIONAL TECHNICAL 
INFORMATION SERVICE 

U S D«portm«nt of Commorco 
Springfiold VA 22J5Î 

CORPS OF ENGINEERS, U.S. ARMY 

COLD REGIONS RESEARCH ANO ENGINEERING LABORATORY 
HANOVER, NEW HAMPSHIRE 

THU DOCUMENT HA* MEN APPROVED POR PUBLIC RELEASE 
AND SALE: ITS DISTRIBUTION IS UNLIMITED. 

a.MiiÉMUiéWltoSaiMliilMÉt ..... ..... BtMufcaM.1. 



'—Ill.— 

UbclMalfUd 

^ . ^ __ MÔSS^cÕStrÔT oata .rao 
-P.. ^11, *"*"■—r-■ 
ti.K _A__ Ü.8. Army Cold Raciona Raaaarch and 

ftifinaarinc Laboratory 
ambire 

WIRE) PROBE FOR MEASURING THJi TEMPERATURE PROFILE IN ICECAPS 

mutMWII/MWTï 

K. Philborth 

». »NOJICT MO. 

•o oniaiMATOM*« mbmomt Mi^Âïïïr™'”™"”*"””™“ 

CRREL Draft Translation 373 

■ iMêtmouriON (tTtSmÕmt* 

Approvad for public releaae; diatribution unlimited. 

^ÍHÍm ^dth " Í" h'atln,î 18 i“«'3 "n th* 

î« ““^uS'tírp^r^é.** th'1de,ir*d 'tapt» i"û 
M>proxla.t.s . hyperbolic function thS dIaturbed temperature I 
effect attain, after U ln 
■aaaurwant and from the other meaourinm / thermistors to teraperaturel 

m «pp«, i.. i:..°:.::."Murl"g in:tr™nt' =- « «w. 1 

.ii 

.lÉÉlilÉiiiÉiM imiáiiüJlsiyillji üátiiiiáilii... ii li il lun t Iiiiiiiiniiil i iliimilltettlli'iiliaftiMHlllll lilllllll ÜÉ JI:'blllüBlMulLuu;ii.üliilliillJlll..llllnláil.iaalk liÜlillljjILll.lilljhlüLiULIMilyl'JfellLllk 



DRAFT TRANSLATION 373 

V0LI8H TITLN: 

FORXKBI TITLN: 

WIRED PROBE FOR MBASURINO THE TEMPERATURE PROFILE IN 

ICECAPS 

EH! SCHMEIZSOKDE ZUR MESSUNG DES TEMPERATURPROFILS IN 

EISKALOTTEN 

AUTHOR: K. Phllb.rth 

SOURCE: Sonderdruck aus: Utochnu ln 
und Technik (Preprint fron: 

Science and Engineering), F 

No. 11, 1966, p. 360. 

leeenechaft 
evlew of 

Frankfurt-e»-Maln, 

Translated by U.S. Joint Publications Research Service for U.S. Arny Cold 

Regions Research and Engineering Laboratory, 1972, 3 p. 

NOTICE 

The contente of this publication have been translated as presented in 
the original text. No attenpt has been nade to verify the accuracy of 

any statement contained herein. This translation is published with a 

nininun of copy editing and graphics preparation in order to expedite 
the diseeaination of infomation. Requests for additional copies of 

this docuMnt should be addressed to the Defense Docunentation Center, 
Caaeron Station, Alexandria, Virginia 2231¼. 

-- — ..... . -üMiiaent M 

// 



WIRED PROBE FOR MEASURING THE TEMPERATURE PROFILE IN ICECAPS 

Sonderdruck aus : tjnacbau ln Wissenschaft Dr. Karl Phil berth 
und Technik (Preprint from: Review of (Munich) 
Science and Engineering), Frankfurt-am- 
Mkln, No 11, 1966, p 360 

The Greenland Icecap covers an area of about 1.6 million sq km; its depth 

reaches more than 3 km. mis ice mass reveals a constant movement toward the 
coasts, from which the greater part drifts seaward in the form of icebergs. 

Uiis ice creep is dependent on the configuration of the ice shield and the 

temperature-related viscosity of ice. The ice temperature near the rock base 
has the most Influence on the ice motion. Mechanical drillings in the ice 

are useful. In themselves, thermal soundings are simple; however employing 

the conventional techniques, one fails to reach any great depths because the 

cable running from above to the hot water or electrical lead easily freezes in. 

In recent years, I have developed a new thermal probe system which promises 
to reach depths of more than 3 km (see the illustration). Heating is provided 
electrically from above via a pair of copper wires insulated from each other. 

However, these wires are not delivered from above downward but initially they 

are wound within the probe and unwind from here outward. Soon after its exit 

from the probe, the wire pair freezes into the ice. Ihls provides additional 

electrical insulation. Ihe copper wires are flexible enough so that they do 

not become broken from the steady deformation of the ice. The probe is cylin¬ 
drical, is about 10 cm in diameter and 2 m in length. The heating unit is 

located on the very bottom; above that is the chamber containing the measuring 

instruments (thermistors, geophone, manometer. Inclinometer and so forth): ' 
both wire reels are mounted above this; they take up the most space. The 

heating current flowing through the wire reels develops resistive heat in them. 

This is proportioned in such a way that the side walls of the probe can not 

become frozen in. For measuring the ice temperature, at the desired depth, 
electric heating is cut off, after which the probe freezes in. Accordingly, 

the disturbed temperature approximates a hyperbolic function of the original 

ice temperature, which it in effect attains after a few days. Switching from 

the thermistors to temperature measurement and from the other measuring instru¬ 
ments occurs through a relay. 
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Schematic Section Through the Thermal Probe. Key: a) Wires; 
b) Oil tank; c) Wire reels; d) îfeasurement Instruments; 

e) Heating element; and f) Aperture. 

One must prevent the probe from tilting increasingly and thereby causing 
a curved path. A thermal control is used for this purpose : between the heat¬ 
ing element and the probe bottom, an aperture partly filled with mercury is 
set perpendicularly to the axis; any tilting of the probe causes an asymmetric 
al displacement of the mercury serving as a heating bridge, whereby the probe 
is returned to the vertical position. This type of control has been tested 
successfully with the kind support of R. Haefeli at the High Alpine Research 
Station of Jungfrau Joch (Switzerland). 

The Greenland probes of the new type were completely designed and built 
by L. Hansen and H. Asmot in cooperation with the author at CRREL (Cold Re¬ 
gions Research and Ehgineering Laboratory, Hanover. U.S.). During last 
year’s testing at Camp Century (Northern Greenland), the basic design proved 
successful; however, due to a shortage of material, a depth of only 90 m was 
reached. Ftor this year in Greenland and for future years in the Antarctic 
as well, CRREL plans to put improved models into operation. The second In¬ 
ternational Glaciological Greenland Expedition (IGGE II) has planned the 
operation of the probes for drillings in Central Greenland in I968. 

HMaiilÉttMlMIMMBiÉ.'*L ÉMjMáMiUIliÉiUHlHÉkttldláittHttlaattWtfkAMHMkHttttitk . 



polmr ice mases my become of serious aignlfloanee 
te™ »W«ted by Bernhard Philberth that thTradi“ 

iiîSerS*înWS?,ir"Ulî ^ the utilisation of atonde power be 
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“ e9u“J-y fi^t storage safety (DiG) [expansion unknown]. 

-3 

.. "' .. ...1, li. Ill .IÚII li.;».il IL iH‘ii Iimi iliUiUl.iJI.IJiHUlimilLi. ÍMIiilMMlilUiliiillll ÜIÉiyiL 


