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Fig. I=1. Temperature flight at launch showing recorcing type gondola
with air thermistors and I.R. detector.
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Balloon gas thermistor with protective sphere.

Figo 1-20
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Temperature recorder case, open.
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Fig. I-10. Temperature recorder showing instrument
panel.
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Fig. I-12.

Fig. I-13.

Sample
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film of temperature recorder.

Thermistor pulse generator.
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Fig. I-14. Thermistor pulse generator.

Fig. I=15. Thermistor pulse generator.
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Fig. I-22.

Confidential

Equipment for transmitting balloon and air temperatures from tow
balloon during step flights. The package contains a thermistor
pulse generator, 10 mc transmitter and batteries. The 10 mc
signal is relayed by the main telemetering system.
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Fig. I-23 (top) and Fig. I-2k. o views of the Model I
I.R. detector.
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Fig. I-27 (top) and Fig. I=-28. Two views of improved I.R.
detector, Model II.
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Fig. I-33B.
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Sequency control programmer, side view.
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Page I-57

Pressure follow-up Servo. Top view.

Fig . I"'hl .
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Double Tensiometer. Side View,

Fig. I-65,
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Fig. I-73. Meteorological Camera.
A. Bottor view, showing styrofoam case in background.

; |
!

s W g, ; —

B. Top view, styrofoam case in background.
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Fig. I-79.

¥iniature Gondola Frame.
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ghts flown by University of Minnesota

ap of recovery points of first 1CO fli
Balloon Project and Texas flights.

Fig. I-82.

Confidential Information






Page I-155

onfidentizal

~
“

*qY3TI 32 PaTqQUISS® DUE €9 JO] 1€ PIACWAI JIA0D YITM IOATE09Y °TQe3Jod AMM

*gg-1 “31d

Confidential Information















L2

ial

Confident

Page I-160

*w0qq0G 38 SuTMOYsS FJIBYD UO
Sutpead JITeds ¢doy 4e STTOJ U0 P

TqBIqQTTED AT24) pueTTO ‘wo330q WOJIF

1008J Jeyo drajs °*JaTeds TEBUOT3.I0

ToUUEBYD PuODSS
doad eTqeasnlpV

*98-1

g

confidential Information


















o i3

‘.

Confidential

I-166

Page

Confidential Information






Page I-168 Confidential

.

Confidential Information

































Confidential

Confidential Information

Page I-179




























Confidential

Y

"l ‘\\‘\\“\“n
»
s

Confidential Information

Page I-187

























Confidential Page I-195

Confidential Information




Page I-195

Confidential

Confidential Information





















Confidential

Page I-202

Confidential Information
























Confidential

Confidential Information

Page I=209

3



Confidential Page I-209

- -
[ - 3«(«1:00-'1:‘ o

4

>

Confidential Information

































Page I-220

Confidential

Confidential Information

S


















Page I-226

Confidential

Confidential Information

3






page I-228

Confidential

Confidential Information

a






Page I-230

Confidential

Confidential Information

B






Page I-23?

Confidential

Confidential Information






Page I-23L Confidential

PRE FLIGHT.
Q7

<

PRE FLIGHT \j
97 r\ﬁg

.,
- Vs

e
N

Confidential Information









Confidential

Confidential Information

PRE FLIGHT

Page I-237

4






Confidential

Confidential Information

—
X
(&
-
[V
L
[+ &
a.

Page I-239

_.
ik





















Confidential

page 1I-2L6

seuuaque Awump VU 2L ®

gsoxoe padoT3AdD ST UMO4S Teudts qndync *4°U ayl c(erT-iI *3t4) tjz2-ddlet J93 "TusueJI}

ut LNY2T 843 Jo ()L utd) ptad ayj 3e gxeacde yotym 3eyY3 ST Teudts Jutkey oUl *paj3BAT}O®
gTAUUEBYD IATJ pueR 33443 foxez yjtm sTeudts srdwes jo sydexdojoyd *3utrpcooud xaTdt3TnA *2-II 3

ELYE

334HL

0¥3Z

@3A3N ST3INNVHD

1Nnd1no AJON3ND3¥4-010VY IYNOIS ONIA3SA

SWHO43AVM W3LSAS X3dILNAN

Confidential Information












Y

Confidentisl

Page 11-250

=

€ 'aOow

2 "aon
- PNIAIN & - 8IS

1 ‘gow ‘AFW - WITLLI SN YL

Eos57-2 7 Mo 91T -7L-9Z
31v0 | 18 9730303 | 18 SAVES | 'ON DMOJOHS | "ON OMa
4+4 "103S 103rodd NOOIvE

‘NNIW 20 'N SDISAHd #° ‘1430

o £L

..ml

II

ow‘ﬂom.

5 &

SANIOS LSIL

DIV

YIINDD Nt ONNOM

P SOVD WINYVY

Yo g ® 49 IFS Yo
Y ONOEG ONNOM »so7D

v Oost

T m LOI VY -1 4

F

~NIOTTY
L4

/4L

LS5 IL

Confidential Information



Confidential Page II-251

Figs II=-Sb.

Transmitter - Medium Frequency.
B-Key, End view, cover off. Final tank coil upper center.

Fig. II-Sc.

Transmitter - Medium Frequency.
B-Key. Side view, cover off.
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Fig. II-5d.
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Transmitter, Medium Frequency,
B-key. Side view, cover on.
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Fig. II"lw .
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Transmitter, H.F., 1C mc, 1% W.
showing final tank coil.
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Fig. II-1lc. Transmitter, 3415 KC. Electronic keying, side view,
cover off. Note final anode connector behind bube at left.
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Fig. II=11d. Transmitter, 3L15 KC.
Electronic keying - bottom view, cover off.
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Fig. II-16b. Receiver, Loran Repeater, 1950 KC, L1l Kc I.F.
Side view,showing tuning controls.

Fig. II-16c. Bottom view, cover off. Right section: R.F.Amp.
Myddle Section: mixer stage. Left section: oscillator,
I.F. amplifiers, detector and aidio amp.
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Fig. II-17b.

Fig o I I-17c.
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L

Receiver, Balloon Temperature, 10.71 mc.
Top view showing comnecting plugs.

End view, cover off, showing circuit wiring.
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Fig. II-17d.

Confidential Page 1I-273

Receiver,Balloon Temperature, 10.71 Mc.
End view,cover off, showing tube and relay
arrangement,
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Fig. II-19. Ancka Airport Station. Lower Left: transmitter control center--
Plotting Board; Lower Right: D.A.7. Radio Direction Funder; Upper Right:
L.M. Frequency Standard.

1 A

Fige II-20. Anoka Airport Station. LowerL: Panoramic Receiver; Upper L: V.H.F.
Transceiver Model 522; Lower L Center: Hammerlund Receiver; Middle L Center:
ll-channel tone generator; Upper L Center: power supply; Lower R Center:
HRO-50T1 Receiver; Lower L: Transmitter control.
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Fig. II-21.
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High frequency communications transmitter.
Located in basement of tower building.
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Fig. II-22a. Anoka Airport Station. Lower L: part of tuned audio amplifier;
Lower L Center: receiver (see Fig.II-23a,b,c); Upper L Center: special experi-
mental receiver; Lower Center & L: Data readout board; Lower R: Loran
receiving equipment, wocel DAS; Upper R: Dumont oscilloscope.

Fig. II-22b. Left: Leeds & Northrup singie channel recorder; Lower Centers:
Data readout board; Upper C: tuned audio amplifier (see Footnote 10, p. II-278);
Lower L: receiver (Fig.II-ZBa,b,c); Uoper L: special experimental receiver;
Extreme Left: part of Model DAS Loran receiving equipment.
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Upper Left:

Fige. II-26b. Multiplex Decoding Equipment Racks

6-channel Brush Recorder

Lower Left: Brush Amplifiers (Fig. II-35,a,b,)

Right side:

Top: 6-channel separator (Fig. II-32)

Second: Dual scope unib with camera attachment. (Fig II-3L)
Third: Dual scope amplifier (Fig. II-33)

Fourth: Sync separator and sweep generator (Figs. II-30,31)
Fifth & Bottom: Power supplies for above equipment.
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Fig. II-36a.

rig. II-36b.

Confidential

Portable Receiver and Recorder Unit.
alant view showing control knobs.

Top view.
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APPRIDIX 1
The relationship, in 8 comsunication systes, between sigml-to-noise

ratio, bandwidth, and informstion capacity is given by Shannon's muoml

¢ = W log, (M )
where C is information capacity in bdts/sec ;2
¥ is bandwidth of systes, in tids case (Loran pulses) determined
by the filtering in the indicator systes;
P is average signal power at indicator; and
N is average noise power at indicator (4n this sispls exasmple,

assume thlt%'lc. then N = ¥, W),

PFroa Bquation (1) we obtain

R CARY (2)
and, substituting for N,
peny 2"0). (3)
If we now increase the length of each transponded Loran pulse 80 that
T, Ky (b)

where k is a constant,

‘r1 is new pulse length, and

‘l'c is original pulse length,
we may then readjust the filters in the receiver-indicator system 30 that
the bandwidth is smaller and, a8 a result, obtain a better signal-to-noise

ratio than with the wide-band filters necessary for the original pulses.3

1 Claude E. Shannon and Warren Weaver, The Mathematical Theory of Communica-
tion, U of I11 Press, Urbana, 1949.

2 P.M.Mackay, The Nomsnclature of Information Theory, Transactions of the I.R.E.
Report of Proceedings, Symposium on ormation Theory, London, Feb 1953.

3 Chance, Hulsizer, MacNschol, Willlaams, Flectronic Time Measurements, Rad Ladb
Series, Vol 20, p. 199, Sect 7-13, McOraw-Hill, New Yor .
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