PAT FLANAGAN
Dolphin Project

One of the special features of this section is the article
on Listening, Incorporated which appeared in the July, 1967
issue of Analog Magazine. Written by Pat Flanagan when he
was Vice-President in charge of research for Listening, the
article is actually an Annual Stockholder's Report -- which
attracted much attention because the Science-Fact had come

to read so much like Science-Fiction. Also enclosed is the
face sheet of one of the U.S. Navy Reports Pat co-authored
while at Tufts University. The Multipath Delay Line described
by the report was used in the Man-Dolphin Computer to synthe-
size and analyze data. ‘ ‘
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A STUDY IN ACOUSTICAL MULTIPATH = SYSTEMS

SECTION 1V

DELAY LINE

4.1 INTRODUCTION

Acoustical delay lines of many varieties (mercury, quartz, glass, wire)
are in use. (See Bibliography on Magnetostrictive delay lines in "IRE Trans-
actions on Electronic Computers"” 1961, p.285). One interesting variety,

a nickel wire driven by an electromagnetic signal, is capable of producing
electrical signals along its length. Among the many applications of this
nickel wire delay line, the Whitehouse Correlator, developed by Dr. Harper
Whitehouse, USNOTS, Pasadena, California, is typical and suggested to us
applications to acoustical recognition problems, including localization syn-

thesis and dolphin pulse structure synthesis. The torsional stress wave

generated by the device has a velocity producing a.delay of 9.0 microseconds
per inch which seemed particularly useful for applications in the 0-400
microsecond region of localization.

The delay line was developed under the direction of the U. S. Naval
Ordnance Test Station, China Lake, California: Contract N123(60530)-52397A

and was used on this project by permission.
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The result is the original signal delayed by TM and modified by the

prdduct of sums. The product of sums can be represented as follows:
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In this product, the cross term result for j #k can be given as follows:
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BOX CAR GE ENERATOR -

It has become ob-/iods in my aitempts to rernove the voeal pulss
that a nearly perfect "Box Car' or siep function circuit be raade,

Lfter mauch !eboL and trying of ten circuils, the circait ia figure
one vas created, This clrcuit is uniqgue {n that the storage capacitor i=
ariven by a nearly zero imapeadance "ource. The circult is exlireisely
eifzctive. The circuit is unique in thet the, sampling trigger Q5 turns
on a highly linear amplifier consisti 1g of Ql thrcugh Q4, the storage

SAL o en

capaci’cor iz ariven directly by a comphm'”ltary emitter follower

When Q5 is oif, the immpadance seen by the storage capactior is
iy high, coasisting cf reverse biazed transistors and diodes.

) This 2lso makes a very geod "'gate” - the clozed loop gain of
-ihe output stage is unity. /"

VOCAL PULSE EXTRACTOR

ure 2 represente a unique scheme for exiractling the vocal pul -
of a 'tured” circuit in the fire

-0 tage assures the openins
wavafore 1o always siart in the same dirzet

. ‘This s gl al is then cifferentiated, and pasced a pair of zero
crogsing dzieciors, one is set to dziect negative crossings, the other -
positive crossings. -
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Tkis signal czn {:en be further processed to remove all but the

Figure 3 ie a delailad progrezsion of "AH". ]
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