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40 MC!

with your hp 175A Oscilloscope
and the new 1754A Plug-in Amplifier

® Rise time less than 9 nanoseconds
@® Positive triggering on any of 4 channels

® 1 mc switching rate for bright traces

Now view and compare four signals simultaneously on your hp
175A Oscilloscope with the new 1754A Four-Channel Amplifier
plug-in. Each channel has a bandwidth of 40 mc and a sensi-
tivity of 50 mv/cm. Independent position controls allow you to
superimpose waveforms for easy comparison on the large
6 x 10 crt of the 175A. The fast 9 nsec rise time and multi-
channel capability are ideal for measurements in logic circuits.

The 175A Scope can also be triggered by any one of the four
channels for fast and accurate time measurements. Switching
between channels can be at a free running rate of 1 mc or
alternately on successive sweeps. The high switching rate
assures a bright trace when viewing all channels.

Plus all the advantages of the hp 175A—the most advanced
scope of its kind: human-engineered front panel with fewer
controls; big 6 x 10 cm no-parallax crt; plug-in versatility with

Represented in N. E. by YEWELL ASSOCIATES, a division of Hewlett Packard Company, Burlington, Massachusetts —

Middletown, Connecticut.

nine plug-ins available;
tunnel diode triggering
for easy operation; beam
finder; elimination of dis-
tributed amplifiers and
inclusion of a cable delay
line for minimum calibrat-
ing; easy maintenance.

Call your nearby hp field engineer for a demonstration in your
own lab and complete data on all the 175A plug-ins. Or write
HEWLETT-PACKARD, Palo Alto, California 94304, Telephone
(415) 326-7000; Europe: 54 Route des Acacias, Geneva;
Canada: 8270 Mayrand Street, Montreal.

hp 175A, $1325; hp 1754A Four-Channel Amplifier, $595

Data subject to change without notice. Prices f.0.b. factory.

HEWLETT
PACKARD

An extra measure of quality

® 9068

-
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LEARN WHAT COLD CATHODE TUBES

Can Do!

You are invited to the first
Seminar on Theory and Applications
Cold Cathode Tubes

Conducted by Donald Reaney
of Etelco, Ltd.
Nottingham, England

Sponsored by Baird-Atomic, Inc.

at Charter House Hotel, Waltham, Mass. Wednesday, June 3, 7:30-
9:30 p.m. Free admission to qualified personnel. To assure a seat,
send registration form below before May 27. (Other seminars will
be held in June in Los Angeles, New York, Chicago and other cities.
Write Baird-Atomic for the schedule.)

OFFICIAL REGISTRATION FORM; Detach and mail in envelope to:

COLD CATHODE TUBE SEMINAR
Baird-Atomic, Inc.
33 University Road, Cambridge, Mass. 02138

Gentlemen: Please reserve seats for the following qualified personnel to attend the seminar on June 3:

Namia: /.. ... e S e LA NINEREEI o B S Tk e A 503 NGB, 50 s oo s s et s R i b s S e i e
TiHE: . oo s b S R e e TS s o s o e L T A SRR ARSIy T S S
COMDANY.. . o S TR o RPN A % 10 e 5.0 0 o COMPANY:. - & ol 3 e e el e S LR ey GGt e o e
Address. .. .. .. S e Gt S0 s AAUTESS 5 dvsantn Bk FEE Gty sty i SEate s

B8A/IRD-ATOM/C,/NC.

33 University Road, Cambridge, Mass. 02138




VOLTAGE REFERENCE TUBE
— Useful in high level
stages of DC amplifiers.
No jump in characteris-
tic. Constant internal re-
sistance.

Can Do!

Adding
Coding
Computing
Controlling
Counting
Displaying

DEKATRON TUBES — Full
line of seventeen types
for totalizing, sorting,
programing or control-
ling. High speed (up to
20,000 cps). Reliable up
to 100,000 hours — low
current.

Dividing
Indexing
Keying
Matrixing
Modulating
Multiplying
Programing

COMPUTER TRIGGER TUBE
— Inexpensive submini-
ature tubes especially
designed for computer
application. Widely used
for slow-speed storage
applications.

Selecting
Sorting
Storing

Subtracting
Switching
Timing

SELECTOR DEKATRON TUBE
GSIOH— New, low cost,
miniature selector with
access to all cathodes.
Seated height — 115/32"

TETRODE TRIGGER TUBE —
Designed for Dekatron
coupling, readout cir-
cuits and bi-directional
counting. Reliable in
self-quench circuits.
Drift-free operation.

For facts on Baird-Atomic cold cathode capabilities, send for our two free handbooks on “Cold Cathode Trigger Tubes”” and ‘Cold Cathode Neon Dekatrons’.

Service available in all B/A sales offices, U.S. and abroad. Scientists : Investigate challenging opportunities with Baird/Atomic. An Equal Opportunity Employer.

SA/RD-ATOM/C,/NC.

33 Unapersity Road, Cambridge, Mass. 02138
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Two Cultures Revisited

RONALD E. SCOTT
Chairman — Boston Section

HE Two Cultures and the Scientific Revolution, by C. P. Snow, stirred up

a controversy which is not yet ended. Snow pointed out a real schism exist-
ing betwen our literary culture and our scientific culture and suggested that
literature no longer had much influence on our technological society.

His principal critic has been F. R. Leavis, the erstwhile editor of a journal
of literary criticism called Scrutiny. Leavis is a disciple of T, S. Eliot of The Waste
Land. For Leavis literary insight is synonomous with a consciousness of the decay
of civilization, of the inhumanness of the city, of the emptiness of human relations,
and of the futility of modern work. Furthermore, Leavis contends that the literary
critic, as the arbiter of our intellectual tastes, is the real ruler of our society.

Snow has pricked the balloon of Leavis’s pretensions. According to Snow the
literary people have lost touch with the real world and no longer have a serious
influence upon it. Science and technology have opened up magnificent new
vistas of wealth and beauty, and human relations are entering an era of vastly
expanded possibilities.

The Leavis attack on Snow was intensely bitter and intensely personal. Using
his method of literary criticism, he relegated Snow to the status of a minor author.
He argued that a country has only one “culture,” the sum total of its heritage
from the past; and that if it is to be subdivided at all, it must be subdivided into
more than two segments.

To these arguments Snow has replied that the use of the word “culture” was
“something a little more than a dashing metaphor, but a good deal less than
a cultural map.” He also rejects the idea of a common culture for Western
society. Persons educated with the greatest intensity in various branches of it
cannot communicate with each other. (Have you ever tried to explain thermo-
dynamics to a preacher?) The literary intellectuals were singled out to represent
the nonscientific elements in our culture because they vocalize and to some extent
shape and predict the mood of the nonscientific elements of society.

Central to Snow’s argument has always been a distinction between man as
an individual and man as a part of society. For individual man the solitariness,
and the ultimate tragedy, death, will remain. But for social man conditions are
vastly improved by modern science; and poverty, hunger and disease can be
eliminated.

The critics will undoubtedly continue to snipe at Snow, but he has voiced the
unstated thoughts of many and he remains a lonely voice trying to bridge the
two cultures.

Reminder! General Section Meeting
Promoted by PTG MIL/EMC

THURSDAY, APRIL 30
8:00pm
Raytheon Executive Offices
Jet. of Routes 128 & 2, Lexington

NASA and the Department

of Defense Space Programs
D. BRAINERD HOLMES

Raytheon Company
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363 Walden St., Cambridge
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NOW

60" and a screwdriver
converts a panel meter
to a solid-state meter relay

with m 100 ms response m 100 billion power gain
m 1 pa sensitivity m “no contact” reliability

New ready-to-mount Model 70 cir-
cuit board converts any panel meter
or conventional meter to a solid-state
meter relay with features never be-
fore available at any price.

Putting the 70 MAGSENSE® Me-
ter Monitor into operation is as easy
as mounting it to rear meter termi-
nals which connects its input in series
with the meter . . . connecting input,
output and 12 VDC using the 70’s
edge connector or studs . . . and turn-
ing the set point screw to the desired
upper or lower limit setting. When
current exceeds the set limit, the 70
statically applies control action to the
external load.

Intrinsically safe and insensitive to shock or vibration, it can be used with
or without a meter. Hysteresis is adjustable to obtain differential gap or
proportional control action.

The standard Model 70 is non-latching for DC inputs with ranges of
é?é)e ;L?.l,g ldma,tl(;tma, orllOObma. Specify range and number of units in

i irect. It can also be suppli i i
Cortites aa i watlabie pplied with latching or pulse outputs.

Basic flexibility is incorporated in design to allow use with AC inputs and

scale expansion through minor circuit changes.
*Single unit price—less in larger quantities
BRIEF SPECIFICATIONS

or

Coe & Randolph Roads,
Middletown, Conn.
(203) 347-5629

Ranges: 100 a 1 ma 10 ma 100 ma
Input Resistance: 105¢

(Electrically Isolated) +10% <2q <lo <lg

Set Point Range: 0-100 pa 0-1 ma 0-10 ma 0-100 ma
Set Point Resolution: 1.0 ya 10 pa 10 ma 1.0 ma
Hysteresis: 3 pa max. 30 wa max. .3 ma max. 3 ma max.

Eespon;e Time& lli)gtmslT%x.CSO ms typical.
ower Required: 0 DC at approx. 30 ma exclusive of load current.
Qutput Load: Up to 50 ma standard. 500 ma optional, i
Size: 3" x3.35" x 1.25".
Weight: Approx. 3 ounces.
Mounting: On meter terminal studs up to %4-28 with 7" to 13"
. centers. Chassis mounted, edge mounted, or card rack mounted,
Electrical Connections: Egrn;lmjal wirlznsgoalnsd plug-in edge connector. Elco 6007-18 or
/ | inch Jones 250-18, or Precision Connector -062-18.
Price and Delivery: $60 F.0.B. in U.S., from stock. IR 0 Il

(KU MOT XM conTrOL sysTEMS DIVISION

4455 MIRAMAR ROAD, LA JOLLA, CALIFORNIA
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Analog
to
Digital
Conversion
Techniques

UCH of the information gen-

erated by the universe of in-
terest to science and industry is analog
in character and hence will not fit
into the commonly available digital
computers. Analog-to-digital convert-
ers exist for the purpose of transform-
ing measured quantities into readily
computable form.

This presentation
will discuss the va-
rious techniques of
digitizing voltages
and the relative
speeds and accura-
cies of each method.
Related processes, S. RIGBY
such as limit test- EDC
ing and simple mathematical operations
upon the data, will also be explained.

Problems of integrating analog-to-
digital converters into a system will be
examined. Sampling-rate requirements
as a function of the original data spec-
trum will be given.

Sherman Rigby is chief engineer of
the Electronic Development Corpora-
tion. His present interest is industrial
data gathering and precision dc instru-
mentation. He received a BEE from
the Polytechnic Institute of Brooklyn
in 1949 and an MSEE from Columbia
University in 1951. He is a registered
professional engineer in Massachusetts.

TUESDAY, MAY 5
Meeting — 8:00pm — General Radio Co.
West Concord

THE REFLECTOR
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JOINT MEETING PTGs PRODUCT ENGINEERING & PRODUCTION AND ELECTRON DEVICES

Integrating Integrated Circuits

HE meeting will discuss today’s and tomorrow’s ap-
Tproaches to mounting, cooling, and interconnecting
microcircuits. Within a very short period, the majority
of military and much of the commercial electronics equip-
ment will utilize solid-state integrated circuits. Are you
ready to use them? Then meet us at the joint meeting of

PTGPEP and PTGED on May 12.

1. J.A. Rothman (Chairman)—Engineering Systems,
Inc.—Introduction and Review of the Microcircuit

Packaging Problem.

2. Richard Steigerwald—Sippican— Interconnection

of Integrated Circuits.

3. William T. McMorran and Don Grassi—Raytheon
—Inter-Unit Wiring Technique Core Rope Ap-
plication.

4, E. A. Guditz— Lincoln Lab., MIT — Deposited
Connections and Wiring Techniques.

5. J. Staller—Sylvania—Physical Standardization of
Integrated Circuits Packages and Some Comments
on the Application of High-Density Integrated
Circuit Packaging.

Following a short formal presentation by the speakers,

separate round-table discussion groups on specific micro-
miniature interconnection problems (and solutions) will

be held.

TUESDAY,

MAY 12

Sylvania Electronic Systems — 40 Sylvan Rd., Waltham

Dinner — 6:30pm

Meeting — 8:00pm

Reservations for dinner must be made with Miss Whitcher, 527-5151.
Cost of the dinner is $3.00.

Gurley’s
Photoelectric
Incremental Encoders

Model 8602

Change the bulb after every seven years of continuous use and this
sturdy, compact, shaft-driven pulse generator will count at what-
ever speed you desire indefinitely. (We've never heard of any
wearing out.) The secret of its long life: no contact of moving
parts—nothing to wear out. All bearings are permanently lubri-
cated and no field maintenance is necessary no matter what the
extremes of operating conditions are.

The Gurley Photoelectric Incremental Encoder hasthreebasic uses:
1. As a rate generator, the output frequency may be read in
terms of shaft r.p.m.

2. As an angle measuring device, the “total angle” is determined
by “totalizing” individual pulses.

3. As a distance measuring device, by converting linear motion
to shaft motion.

The output frequency is directly proportional to rotational speed.

The number of pulses per revolution, however, is a function of the

number of segments on the glass disc which carries a highly-

precise circular pattern of alternately clear and opaque sectors.

The disc pattern can be made to meet special requirements. Stand-

ard discs are available with up to 1,024 pulses a revolution in

Models 8601 and 8602, and up to 5,000 in Model 8603. The hous-
ing of Model 8602 (shown) is 1.375 in. by .844 in.; overall length
including shaft is 1.188 in.

KEEP COUNTING AND COUNTING AND COUNTIA

AR

Manufactured by

W. & L.E. Gurley

Troy, New York
Scientific and Surveying Instrument Makers

Since 1845

Sales and Service by

engineering associates

o
of new england, inc.
319 Lincoln St., Manchester, N. H.
Phone: NAtional 3-7294

MAY 1964
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MICROWAVE THEORY & TECHNIQUES

R

Low Noise Solid-State Microwave Signal Sources

D. A. CALDER — Raytheon Company

HE increasing use of solid-state microwave sources
as local oscillators and transmitter chain exciters in
Doppler radars and in high quality microwave communica-
tion links has produced considerable interest in the residual
amplitude and frequency modulation of these sources. In
Doppler radars the area of interest has been in that portion
of the noise spectrum from close to carrier on out to 100
to 200 ke/s. For microwave links the area of interest has
centered on the region between approximately 300 kc/s.
and 10 Mc/s.
A study of the residual AM and FM has been made for
a class of microwave sources consisting of a VHF crystal-
controlled transistor oscillator, which is followed by a VHF
transistor power amplifier and a varactor frequency-multi-
plier chain of high overall order of multiplication. The
relationship between such factors as the basic oscillator
frequency, oscillator power level, crystal Q, amplifier noise
figure, and residual AM and FM has been investigated,
and the major sources of residual AM and FM have been
pinpointed. The results of this study have been used as
a guide in the design of a 75-milliwatt X-band and a

S.L. JOHNSON — Raytheon Company

150-milliwatt C-band solid-state source with low residua]
AM and FM.

David A. Calder received an Associate Degree in EE
in 1956 from the RCA Institute in New York City. Cur-
rently he is a Receiver Design Group Leader in the
Ordnance Radar Department at the Raytheon Wayland
Laboratory. He has had extensive experience in the design
of pulse Doppler radar and communication receivers, IR
data processors, and MTI cancelers. During the past two
years he has been actively engaged in the design of highly
stable crystal-controlled VHF transistor oscillators, VHF
transistor power amplifiers, and UHF frequency multipliers,

Stanley L. Johnson received an AB degree in 1948, a BS
in electrical engineering in 1949, and an MA in physics in
1953, all from Columbia University. He is currently em-
ployed as a Principal Engineer in the Ordnance Radar
Department of the Raytheon Wayland Laboratory. He has
had over eleven years experience in the design of micro-
wave components including the design of low noise UHF
and C-band parametric amplifiers. Recently, he has been
actively engaged in the design of highly efficient microwave
frequency multipliers for low-noise stable master oscillators,

TUESDAY,
Dinner — 6:30pm — Coach Grille, Harvard Sq.

MAY 12
Meeting — 8:00pm — MIT, Room 4-370

| MICROLE

EERERsAERENS AR nd CURRBANE]

A SUBSIDIARY OF ELECTRA MANUFACTURING COMPANY i

CTRON, INC.

encapsulated units / miniaturized

. Engirn;e,e,rs" ’Nfi‘gh’tf:’a't |

Ak ‘Syiﬁphony' Hall in Boston’

( CM-5

R4

! \ . Thursday, 28 May 1964

i PLEASE RESERVE . . . . .
o @ $3.75 per seat.

=

RS

\ actual size

actual size
IR g

combined with unmatched high reliability.

requirements will put us to work — at no obligation.

new england factory sales representatives

i

Microlectron Integrated Circuit Modules offer the circuit design engineer
outstanding opportunities for miniaturization and component density,

Let Microlectron meet your design needs. A letter outlining your specific

resistor networks « hybrid circuitry « modular assemblies - current limiters

he DAN GREENE OWW_ INC.

P. 0. Box 124, C idge, 02138 ty 4-2220 (Area code: 617)
TWX (617 -499-9114)

.
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new
compact

Tektronix
oscilloscope

y &'““iu Here's a high-

o7 performance

oscilloscope featuring

operational simplicity and
versatility through a new
series of plug-in units.
Presently, you can select
from 10 amplifier units and
4 time-base units.

Knowing your application
area, you select those
units that fit your needs.
Some of the general-purpose
plug-in unit combinations
available include those for
low-level applications,
differential applications,
multi-trace applications,
wide-band applications,
sweep-delay applications,
among other presentations.
A special-purpose plug-in
combination equips the
oscilloscope for sampling
applications, in which the
instrument becomes a
low-drift sampling system
as easy to operate as a
conventional oscilloscope,
but with sensitivity and
bandwidth possible only
through sampling.

With any combination of
plug-in units in the
oscilloscope—including
the same type amplifier
units in both channels for
X-Y displays—this new
value package provides
you with ‘'no-parallax”
displays and sharp trace
photography.

For more information on either
model of this new Oscilloscope

and any combination of

Plug-in Units, please call your

Tektronix Field Engineer.

MAY 1964

easily adapted to
particular

TYPE 2867
TIME BASE

Tektronix, In¢. BoSTON FIELD OFFICE

442 MARRETT ROAD

LEXINGTON 73, MASS.

Phone: 862-7570

needs
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the next
best thing
to air for
low loss in a dielectric

new Rexolene P

(irradiated polyolefin dielectric)

* Dissipation Factor: An honest .0001 up
to 10Ge. * Dielectric Constant: 2.32 =
001 up to 10Gc. * Photo-etchable by
standard techniques. s Machinable. %
Available in copper clad and unclad sheets.
Also with aluminum ground plane where
required. * Write us for details about
new ultra-low-loss Rexolene P Dielectric
... for microwave applications in phased
arrays strip lines directional couplers,
duplexers, electronic drive components.

DIVISION OF
PN AMERICAN E"KA CORPORATION

w 31 Sudbury Road, Concord, Mass.

Phone: 617 369-9630

—

ENGINEERING WRITING AND SPEECH

The Coming Revolution in
Information Transfer

ODAY emphasis must be placed

on the need for rapid dissemina-
tion of accurate and clear engineer-
ing information. To
accomplish this re-
quires the introduc-
tion of new commu-

nication methods.
This discussion will
examine specific

problems and the
application of new
techniques in solv-
ing these particular problems. The
discussion and demonstration of new
communication techniques
will encompass the
philosophy and ap-
plication of these
new systems. It
will describe their
advantages, disad-
vantages, operating
costs, and resulting
improvements  in

A. LAHAISE
Raytheon Co.

dynamic

i by
W. MARSDEN
Raytheon Co.

engineering - com-
munications to be expected through
their use. Progress in engineering com-
munication will ultimately be along the
lines of the systems and techniques ex-
amined in this program.

Mr. Sims, who is a section manager

at the Raytheon Wayland Laboratory,
has for three years directed a group
investigating new instructional and
communications techniques. He is cup
rently in charge of a project for a ma-
jor textbook publisher investigating the
teaching of modern mathematics using
programmed instruction. His group is
also examining the effectiveness of
communication techniques in technical
i manuals. A mod-
ern approach to in-
. formation retrieval
- will be covered by
. Mr. William Mars-

den, manager of

the Information

C. SIMS Retrieval = Section
Raytheon Co. at the Raytheon
Wayland Laboratory. Mr. Marsden

will exhibit a coérdinate index system
using noncomputer equipment for in-
formation retrieval. Audio-visual (AV)
techniques will be covered by Mr. Ar-
thur LaHaise, who has been active in
technical publications work since 1946.
He has also been consultant in AV to
such firms as Western Electric, West-
inghouse, Republic Aviation, and Syl-
vania, and is at present responsible for
the design and application of AV in
a Raytheon plant.

WEDNESDAY,

MAY 13

Dinner — 6:00pm — Meeting — 8:00pm — Charterhouse Motor Hotel, Waltham

PTG

NUCLEAR SCIENCE

Nuclear Instrumentation

R. FESSEL — Harvard University

DESCRIPTION will be given
of the 6-billion-volt Cambridge
Various com-
ponents of the accelerator, its perform-
ance, and several high-energy physics
experiments, currently being performed,
will be described. Emphasis will be
placed on the different types of instru-
mentation used by these experiments.

Electronic Accelerator.

Dr. Rafael Fessel is currently associ-
ated with C.E.A., Harvard University.
He assisted in the construction of the
accelerator and has been both assisting
and operating the accelerator in an ex-
periment in meson photo production.
Dr. Fessel’s thesis was on pi-meson
photo production.

THURSDAY,

MAY 14

Meeting — 8:00pm — MIT Room 4-231

THE REFLECTOR

Hyperlon

@ INDUSTRIES, |

CUSTOM ENGINEERED EQUIPMENT

Hyperion's Power Equipment Division is actively en-
gaged in the design, development, and fabrication of

specifications and are able to
design requirements.

Airborne DC to AC
Static Inverter
Military Specifications — MIL-E-5400

SERIES

0.05% or 5 mv
whichever is greater

350 puvrms

50 usec

4

$159.00

$149.00
139.00

129.00

1.5 149.00 159.00

i -30 | 0.6 119.00 ! 129.00
HY-WM| 0-40 | 0.8 149,00 HY-W1 159.00 HY-Z1
HY-WM| 0-60 | 0.3 139.00 HY-W1 149,00 HY-Z1
HY-WM | 0-100 [ 0.15 | 149.00 HY-W1 159.00 :‘Yfﬂ
HY-Z1
HY-Z1
HY-Z1
HY-Z1

custom engineered power equipment. Our engineers
have an intimate working knowledge of major military
implement military

Hyperion's power supplies are found in many of the
country's major weapons systems — Polaris, Hustler,
465L, BMEWS, Titan, Apogie, Sidewinder, etc.

Hyperlon

@ INDUSTRIES, |

STANDARD POWER SU PPLIES

Mobile Communications
Power Supply
Military Specifications — MIL-E-4158

0.05% or 5 mv

whichever is greater

1-2 mvrms

50 usec

v

4

Optional

OHN= OGN =N
wWooo ven »

(v}

(S 43,36}

v

$179.00 $ 440,00
21900 695.00
279.00 975.00
189.00 440.00

HY-T1 a5,
e HY-T1 1095.00
22500 Tl | oa4of 75 | 430.00
199.00 HYT1 | 040| 15 | 62500
g Hy-T1 | 00| 30 | 84500
g Y11 | 0s0| 5 | 519.00
P WY1l | 00| 10 | 655.00
e Tl | 060 20 | 945000
-1l foas0| 2 [ 560.00
Hr-T1 fo1eo| 5 | 8avl00
Hy-11 [oeo| 8 | 119500
WY1 |0330f 1 | 615.00
HY.T1 [0330] 25 | 89500
-1l |0330| T2 | 1795.00
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Hyperion

* POWER EQUIPMENT DIVISION
134 COOLIDGE AVENUE, WATERTOWN, MASSACHUSETTS 02172 o TWXN: WTWN MASS-860 e Tel: 617 926-0140 or 617 923-1200

LOCAL REPRESENTATIVE INSTRUMENT DYNAMICS, INCORPORATED
Wakefield Industrial Park, Wakefield, Massachusetts, Telephone 617-245-5100
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~ Goliath of
- WONDERSHAFTS

Hall-Effect Devices Mechanisms, Modes, and Effects e
as a Tool in of Failure Phenomena Free sanding . . - rugse

heavy duty . . 2isectio

i Ckpanel : | ' | Magnetlc THE theme of this year’s Boston Chapter PTGR all-day conference is Mech- ~ o
or bench use anisms, Modes, and Effects of Failure Phenomena and features an array | | fiberglass. whip with br
~ of outstanding reliability specialists from major companies. A complete day of ' o

Measurements
technical sessions will be presented in two separate parts that will run concur-

rently, starting at 9:00am. Part I is entitled The Component-Part Viewpoint,

® ik i Xl ‘ )

5 :f:;:f: ) iTL:Jg:annaTn::;:e:: ;Zo::ho:eit?z::‘::;dhtzizo::;land HISEO) H Alf;; Efifi;g izzlci(: zi)ihﬁril:: and thelother‘ is called The System Vievivpoint. 'Eac}f speaker will give a 30-minute

© BROAD SPECS — Operation to 500kc. Input sensitivites to 10 my/cm dustrial and mi.litary applications, not talk which will be follov.ved by. a 15-minute discussion. . .

® ECONOMICAL — Price only 295 only.as. magnetic sensors but as basic Papers of both sessions will be case and systems oriented rather than philo-

multipliers in power transducers. Mr. sophical. For example, the paper by Mr. Kiethley, “System Reliability Consider- -

R j Crawford will discuss the many uses ations of an Electronically Steerable Array Radar,” will explore the effects of ‘Wdr;ndierShdﬁ: antenha s ex
A transistof’;z“ BENRUS BUILT-INS For complete data, write to: 0; Han"‘?ﬁreCt C.IEViCeS. Particular em- various failure modes on performance, probability of detection, and system availa- - i o

I o Silhan sryiiesr vEQ i .v Sejfg;‘“iﬂ b;f;:zrr‘ufg tifa;;:t?f t;lelsg bility, using the AN/FPS-85 (SPADATS) as a model. | n and ship-

"N B B R W : S 1IC nie .
; intensities at b i
JEEANIGAL PROBUCTS DIVISION | | ¢ T ?;ishlgfh lzsvd li‘i‘;’l 1:2:.- THE COMPONENT-PART VIEWPOINT

30 Cherry Avenue, Waterbury, Connecticut
E. J. Nucci, Office of Secretary of Defense, Washington, DG

Represented by é\B%OTéALLISON il netometers in military and industrial Chairman:
. O. Box 96 5 : . :
North Andover, Mass. apphcatlons will be presented.
g Speakers: John Gaffney, Raytheon Co., Sudbury, Mass.

phone (617) 245-0250 The 'use iof " a
George Chernowitz, American Power Jet Spray Co.,

properly  designed
XOTI C concentrator  can Ridgefield, N. J.
grea.tl.y.enhance the Ernest C. Ernst, General Electric Co., LMED, Syracuse, N. Y.
LECTRONI Cs f Sensmwsty Off t}})le Jayne Partridge, MIT Instrumentation Lab., Cambridge
rom — sensor. Some of the ] i h D N d
THE BIG E STANDS FOR EXCELLENCE IN COMPONENTS AND SERVICES considerations  in gl Van‘zettx, Rayhenn i b e
Glenn M. Heath , i concentrator design \ Donald J. Nicholson, RADC, Rome, N. Y.
- Hathaway Electronics, Inc. will be covered.  scianiifie Cotimbu
! ; . cientific Columbus
238 Main St., Cambridge, Mass. 02142 Most materials used for Hall genera- THE SYSTEM VIEWPOINT
t i 4
Kl 7-0380 TR tEmperature enst Chairman: Dr. Leslie Ball, Boeing Co., Seattle, Washington
Manufacturers Representatives niques for temperature stabilization
Far the Fallowing PHAOSTRON over a wide range have been developed, Speakers: Alfred Lieberman, Norden Co., Norwalk, Conn.
Camponbnts and Servicas “PRESTIGE III" however. A comparison of the advan- Hudson Kiethley, Bendix Corp., Baltimore, Md.
b / tages a'nd disadvantages of measuring Robert E. Killion, RCA, Moorestown, N. J.
gg'r;gl%feﬁgsDevices IT'S NEW magnetic fields with Hall-effect devices Avery H. Hevesh Raytheon Co., Wayland
Mot Fabrication “SNAP IN" Svey other techniques will alet 3 Robert Ruth, Philco Corp., Philadelphia, Pa
i it b s R Mr. R. Wayne Crawford, President T 8 i ; :
Microwave Forms S 0"° o and Technical Director of Scientific | Igor Bazovsky, Litton Systems, Inc., Woodland Hills, Calif.
FD!’t:;sLines NO BOLTS P Colu‘mbus, Inc., is an electrical engi- William Menges, Burroughs Corp., Paoli, Pa.
sﬁfIEIHS;?'!CSTubing Bl i graduaFe of Ohio State Ui Total registration cost for the all-day conference is $8.00. This includes a com-
Rectifiers WIDE SELECTION versity. Following his graduation he ; il
Hermetic Seals OF RANGES TR T th Stht Ubivert plete lunch (specialty of the house — roast sirloin of steer beef) and a copy of
o — io State University A i : )
Miéi;é%nzi:?: ACTUAL SIZE Research Foundation and took grad- the Proceedings. Additional copies of the Proceedings are $4.00 a copy.
Jr'gsr;nisr;alkBtloclks WATCH uate work. He is a member of the
Tibe B”Cie?dzf mg ICI\?RNER EACH MONTH FOR NEW IEEE.
eat Dissipators TERESTING COMPONENTS F THURSDAY, MAY 21 e
CRT Tubes ROM
%\f{l}'g}weasl Boards THE PRINCIPALS OF — E Maridor Restaurant — Route 9, Framingham S'I'YI.E" :02 h’ho;v"s :““Y e
i ; Technical Sessions 9:00am — 4:00pm overall height of 35 feet.
Potentiometers Glenn M, Hat‘haway Electr‘onics, Inc. WEDNESDAY, MAY 20 Lunch 12:00 — 1:30pm
FOR FURTH Meeting — i i j K =
ER DETAILS KINDLY WRITE OR CALL OUR OFFICES il Wj),,;l,‘;::”i'a,,gg diadlis Reservations must be made by calling Charles Saraglow, Raytheon Co., Wayland: Area Code 617, % COLUMBIA PRODUCTS COMPANY
10 :00pm 358-2721, Ext. 2191. Reservations must be honored unless canceled on or before May 18. _'A Shokespeare Co. Subsidiary, Columbia, S. C.
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SPACE ELECTRONICS AND TELEMETRY

Research for Electronics in Space

| NoRTHEAsTERN

. UNIVERSITY.

WEDNESDAY, MAY 27

Meeting — 8:00pm
AT NORTHEASTERN’S 128 BURLINGTON CAMPUS
(See Map)

solid state DC
POWER MODULES

The 1964 Technipower catalog gives
you a choice of more than 3600 stand-
ard modules, in practically any wattage
and temperature rating your design re-
quires. The several hundred most popu-
lar models are inventoried in depth,
ready for immediate delivery! Included
are:

REGULATED AC-DC MODULES — -+0.05%, ac-
curacy, 0.5 to 325 VDC, low ripple, tem-
perature ratings 65°C to 115°C;
REGULATED DC-DC CONVERTERS — Wide
range of outputs at 15, 30, 60 watts, 24
and 28 VDC input, +0.59%, accuracy;,
DC-DC REGULATORS — Low cost, wide range
of outputs, =0.05% accuracy, ideal for
Local regulated DC from higher voltage

us;

INCORPORATED

TECHNIPOWER

18 MARSHALL STREET, SOUTH NORWALK, CONNECTICUT

TECHNIPOWER |

B e 1o

UNREGULATED AC-DC MODULES—O.7 to 1000
VDC and to 1000 watts, low cost, 80°C
temperature rating;

HEAVY CURRENT SCR MODULES — Regulated
DC to 2000 watts.

The 1964 catalog also lists heat
sinks, rack mounts, and gives complete
installation and cooling data. Request
your copy now.

A SUBSIDIARY OF BENRUS WATCH COMPANY, INC.

LOCAL REPRESENTATIVE ABBOTT-ALLISON COMPANY, P. O. Box 96

North Andover, Massachusetts, Telephone 617-245-0250
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A. J. KELLEY
Director of Electronics and Control
NASA

] : LECTRONICS equipment plays
a major role in the success or fail-

ure of space missions. Space explora-
tion and operations impose new re-
quirements for electronics equipment in
terms of performance, environmenta]
conditions, and reliability. Vigorous
industry, university, and government
research in electronics must be under-
taken if we are to meet the require-
ments for future missions. The unique
features of space electronics, present
and future NASA research goals, and
program implementation will be dis-

cussed.

A Navy Commander on active de-
tached duty with NASA, Dr. Kelley
graduated from the U. S. Naval Acad-
emy in 1945. He
has seen Navy op-
erational duty as a
shipboard officer in
World War 1II, as

a carrier pilot in

Korean combat, '
and as an experi- -

A A. J. KELLEY
mental test pilot. NASA

He completed graduate studies in
electronics engineering at MIT in 1948
and later returned there for graduate
work in guidance and flight control, for
which he was awarded the Doctor of
Science degree by MIT in 1956.

Dr. Kelley is currently Director of
Electronics and Control, NASA Office
of Advanced Research and Technology,
and is responsible for management and
direction of NASA advanced research
and development in the fields of guid-
ance, flight control, communications,
instrumentation, and data processing.
He is also Manager of the NASA Elec-
tronics Research Task Group.

THE REFLECTOR

how do you define

YA ED) DiVERSIFIGATION?

at ™ we research, design, develop and produce . . .

... beginning with tiny diodes
then to detector mounts
through filters and switches
TWT power amplifiers
transmitters and receivers

and antennas of every type

and then to the big ones,
like this Spectrum Surveillance
and Radar Beacon Check-out System |

...that’s our definition

NOW . . . what is your microwave problem or requirement?
Whatever it is, we can provide the answer and

deliver the equipment. We are an ‘‘engineers company’’. As SL_lch,
we have developed the good habit of coming up with the right
answers . . . in the research, design, development and prgduction
of communications systems and equipment, antennas, microwave
devices, electronic test equipment, and others. To get all the
details, send for our new AEL Capabilities and Facilities Brochure,
and/or ask for an AEL representative to contact you.

MAY 1964

A3 _merican JEZiectronic

I-cboralorles, Inc.
P. 0. BOX 552, LANSDALE, PENNSYLVANIA « (215) 822-2929

Engineers: Investigate the rewarding opportunities at AEL
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Reflections

Editor
BRUCE B. BARROW

On IEEE Publications

HE most significant fruits of the merger of IRE
T and AIEE are the publications of the new organiza-
tion, the IEEE. This must necessarily be true, whether for
good or bad, since the IEEE is now publishing more tech-
nical material than all other electrical engineering societies
in the world combined. There are several reasons for com-
menting on IEEE publications at the present time. In the
first place, enough progress has been made to provide some-
thing new to comment on. In the second place, enough
confusion exists to give something to clarify. In the third
place, enough seeking for new solutions is going on to pro-
vide fertile ground for planting new ideas.

The IEEE now publishes three journals—the Proceedings,
the Spectrum, and the Student Journal—that are intended
to be wide, rather than selective, in their interest and ap-
peal. Of these three the Proceedings is most vulnerable to
the superficial charge that it serves no distinct need. The
Proceedings is intended to publish new work of fundamen-
tal importance and is of most use to engineers and scien-
tists who are actively engaged in research and development.
Its vulnerability lies in the fact that almost any article it
contains could also logically have been published in one of
the many IEEE Transactions. When the Institute an-
nounced that members would have to pay $6 to subscribe
to the Proceedings, which until then had been sent free to
members, it was widely predicted that the Proceedings
would fail. Instead, more than 50 000 subscriptions came
in, indicating a strong and broadly based need for the
magazine.

We believe that it is axiomatic that a strong Proceedings
must be maintained as the cornerstone publication of the
IEEE. The prestige of the Institute cannot rest on several
dozen different T'ransactions, even though some of them
have achieved international stature. To strengthen the
Proceedings, two steps are in order. First, more articles
should be published in it, even if this means preémpting
some of the material submitted for publication in a Trans-
actions. A goal of about 3000 pages per year seems not
unreasonable for the Proceedings. The Physical Review
publishes about 8000 pages of technical articles each year,
and it is precisely because the American Physical Society
keeps its best material in one central publication that it
ensures that that publication will maintain its position as
the preéminent physics journal in the world.

Second, the Proceedings should be available to IEEE
members at no charge above the basic dues. This means
that members should be given a choice between the Spec-
trum and the Proceedings as the journal to be paid for

14
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from their dues, with the right to subscribe to the other ag
an extra publication. At present about one-third of the
members of the IEEE find that they must subscribe to at
least two wide-interest IEEE journals to meet their needs,
Since this one-third have voted with their hard cash, it may
be presumed that they earnestly feel that their needs are
not met by the Spectrum (or by the Student Journal, as
the case may be). Many members apparently belong to
the Institute in order to receive the Proceedings, and to
force them to accept another publication first is a little bit
like forcing a staunch supporter of the Boston Symphony
to take a Boston Pops subscription first, and then to buy
a Symphony series at a surcharge.

The Spectrum is the new IEEE journal of togetherness,
dedicated to the proposition that there must be some tech-
nical material worth publishing that will be of potential
interest to nearly all the members of the Institute. We
find little to criticize in the Spectrum. There is a clear need
for a journal that will be of use to the majority of the mem-
bers who do not wish anything as basic, and necessarily as
difficult, in its approach as is the Proceedings. This need
was already expressed before the merger. We believe, how-
ever, that the Spectrum cannot by itself serve the needs of
all the members any better than can the Proceedings, and
that it should not automatically be sent to everybody. Some
twenty or thirty pages of material should go to all members
and could easily be published in both the Spectrum and the
Proceedings. (At present some basic research material such
as the abstracts of T'ransactions papers appears only in the
Spectrum. This material should certainly be carried in the
Proceedings as well, since the Proceedings is the general
research journal of the Institute and is the publication most
likely to be kept in personal research libraries.)

The Student Journal is similar to the Spectrum but is
intended for student members. It survives from a period
in IRE history when it was acknowledged that most stu-
dents had little current use for the Proceedings, and it was
published to meet the need to provide them with some-
thing they could study and understand. We believe it is
time now to discontinue publication of the Student Journal
— to retire it with honor. Student members today can cer-
tainly read the Spectrum with profit, and therefore the
Institute’s need to communicate with its student members
can be met with that publication. (The cartoons in the
Student Journal, which have seemed to many to add a
condescending and childish touch to an otherwise profes-
sional publication, will not be missed.)

To summarize: (a) Drop the Student Journal; (b) offer
members of all grades, including students, the choice be-
tween the Proceedings and the Spectrum as the journal to
be included in the basic dues; (c) strengthen the Proceed-
ings by expanding it to include, in principle, the best tech-
nical work being published by the Institute, even though
some of this work would be highly specialized.

On Lights at Night
HE most dismal news photograph we have recently
seen appeared on the front page of the New York

THE REFLECTOR

Times of April 2nd. It showed a nearly dark Pentagon
building, and the accompanying news story told of govern-
ment policy, promulgated at the very highest level, calling
for turning off unused lights at night.

We have reluctantly become accustomed to government-
induced fluctuations in the defense electronics industry.
After all, somebody has to pay if there is to be a tax cut,
and in defense the government giveth and the government
taketh away. But a blow struck at Reddy Kilowatt is a
kick at the foundations of our free-enterprise system. Is
our consumption to be determined by our need? Then we
may as well turn our backs on all our modern civilizing
influences and emulate that nineteenth-century beatnik in
his shack on the shores of Walden Pond.

Occasionally we pass the Pentagon at night, and we used
to take comfort in the reassuring thought that all those
colonels were on duty guarding the nation while it slept.
Now it develops that the sentinels were unattended light
bulbs, perhaps frightening to the enemy but in fact as inert
and impotent as the corpses propped up at the crenels of
the desert fort in Beau Geste. Our thoughts turn to the
White House, and in our mind’s eye we see the First Lady
stumbling into the hall at night and skinning her shins on
an unlit table. Not a reassuring thought at all.

We suggest that now is the time to revive a song from
a more hopeful, and idealistic, period in our history. All
together now: “When the lights go on again/All over the
world . . 7

We Have Moved!

e

TO SERVE YOU BETTER IN OUR
NEW QUARTERS WHICH ARE JUST
ADJACENT TO OUR OLD ADDRESS

NEWTON CORNER PRESS, INC.

LETTERPRESS and OFFSET

185 CHARLESBANK RD. e  Bigelow 4-6484
NEWTON 58, MASSACHUSETTS

W”HOTEL 128 - DEDHAM, MASSACHUSETTS
617-DA-6-8410

RF and MICROWAVE RECGEIVERS

30 Mc TO 40 Gc
LOW NOISE
AM-FM

Model R400-5
4 To 8 Gc Coverage

RHG builds

the widest selection of

special purpose receivers. RHG will

custom build a system to your specifications.

Such features as wideband FM with base-

bands to 15 Mc, gain and phase matched

IF channels, and IF laboratory receivers at

30, 60, 70, 105 and 200 Mc are standard.

Available in solid state or tube versions.
Write or call for full details.

MAY 1964
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Atmospheric Omelets

& Electronic
Specifications

There is a classic recipe — harking
back to the days of the Great Depres-
sion — for an omelet serving eight
people that calls for one egg . . . and
a bicycle pump.

At first glance the resultant dish
looked hearty and sumptuous. But it is
difficult to live for any period of
time on a diet consisting primarily of
atmosphere.

The specifications published for some
electronic equipment remind us some-
what of this pneumatic omelet . . . too
little substance made momentarily pre-
sentable through inflation.

With this thought in mind, we would
like to hold forth on our approach to
specifying our equipment.

_In all cases Boonton Electronics spe-
cifications represent the minimum per-
formance you can expect over extended
periods of time.

Our specifications are not “typical”
figures; they are not “nominal” or “de-
sign-center” val-
ues. Nor are they
best guesses or
fond hopes. They
are absolute lim-
its which must
be met (or ex-
ceeded) by each
individual unit be-
fore it may be
shipped. Each is
backed by actual
tests, performed
where possible
against standards whose accuracy is
traceable to the NBS, and expressed in
the clearest, least ambiguous terms we
can devise.

An example of this philosophy at work
may be seen in the published specifi-
cation for the upper frequency limit of
our Model 91D Sensitive RF Voltmeter.
We know that the instrument provides
useful readings to beyond 2500 Mc. But
we would not presume to issue accu-
racy specifications for measurement in
this region, since no appropriate pri-
mary standards exist for their validation.

It may well be that our insistance
upon integrity of specification occa-
sionally causes the loss of a sale to a
less conservative competitor who is serv-
ing up an “atmospheric omelet.” Our
compensation for this is that we know
the only surprises our customers get
when they put one of our instruments
into service are happy ones.

Our Sales engineer in your area will b_e_happ¥
to give you full details on our Sensitive R
Voltmeters and their applications, or to arrange
a demonstration. Why not give him a call?

BOONTON!

CORPORATION
PARSIPPANY, N . J

Represented by:

GEORGE GREGORY ASSOCIATES

7 Erie Drive
Natick, Mass.

Call for Papers NEREM '64

T ECHNICAL papers describing significant original advancements in research

and development are invited for presentation at the 1964 Northeast Elec-
tronics Research and Engineering Meeting (NEREM). The meeting will be held
in the Commonwealth Armory and the Somerset Hotel, Boston, Mass., on Novem-
ber 4, 5, 6, 1964 and will include both invited papers from recognized authorities
and contributed papers on new developments.

Among the subject categories recommended for contributed papers are the
following:

Antennas

Avutomatic Controls

Biomedical Electronics

Coherent Propagation

High Frequency Solid State Techniques
High Power Solid State Techniques
Microelectronics

Microwave Techniques

Microwave Links

Plasma Electronics

Quantum Electronics — Generation
Quantum Electronics — Modulation
Transistor Technology

Speakers are requested to furnish 600-1000 word condensed versions of their
papers in triplicate, plus 35-40 word abstracts for an advanced program mailing.
The condensed papers should be accompanied by finished inked drawings of all
curves and artwork ; this material will be used for the NEREM Record, a printed,
200-page conference report which is furnished, free of charge, to all IEEE mem-
bers registering at the meeting.

In addition, both the abstract and summary should include the following
information: Author(s) name(s), affiliation(s), business and home address, and
telephone contact(s). Any necessary military or company clearance of papers
must be obtained before submission of the paper. All material must be mailed
on or before June 30, 1964 to the NEREM ’64 program chairman:

Dr. James E. Storer
Boston Section, |EEE
313 Washington St.
Newton 58, Mass.

Complete, printed instructions for authors are also available, on request, from
the program chairman.

Authors will be notified of paper acceptance or rejection by July 30, 1964.

PRECISION PHASE METERS
Direct Reading in Degrees
0.001 cps to 18,000mc
Accuracy 0.05° or 1%

AD-YU ELECTRONICS, INC.

249 Terhune Ave., Passaic, N. J.
Sales Reps. -E. E. Specialists
West Concord, Mass. VO 2-8824

JACKSON & MORELAND

DIVISION OF
UNITED ENGINEERS & CONSTRUCTORS INC.

JACKSON & MORELAND
INTERNATIONAL, INC.

Engineers and Consultants

BOSTON, MASSACHUSETTS

-

=
-

TIME—SIDEREAL OR EPHEMERIS

Whatever your time reference, you can save
time by calling Yewell Associates, Inc. for factory-
authorized service of your equipment. Yewell’s
local service facilities are manned by senior tech-
nicians who undergo continual factory training
to assure you of the finest service at minimum
cost on instruments from the Hewlett-Packard
family of companies. This service includes in-

il

and-out-of-warranty repairs, calibration and
certification. To insure prompt service on your
equipment, Yewell maintains a large, local fac-
tory parts inventory. This also means one day
service on the majority of your parts orders.

When your instruments need attention, be
sure they get the best. Call Yewell, your factory-
authorized service center.

an affiliate of Hewlett-Packard, representing Boonton Radio, Dymec, Harrison Laboratories, Hewlett-Packard,
F. L. Moseley and Sanborn Company. Offices: Burlington, Massachusetts, Middlesex Turnpike, BRowning 2-9000;
Middletown, Connecticut, 589 Saybrook Road, Dlamond 6-6611.

| 8203y

Phone: 617-655-1330
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Type 1632-A Inductance Bridge . . . $950

The ideal bridge for rapid, precise L and G measurements,
and for calibration of inductance standards

It has a wide range, 0.0001 ph to 1111 h, with 0.1% direct-reading
accuracy and six-figure resolution. Contains easy, fool-proof
readout with in-line decade readings and indicated decimal points.
Measures series or parallel inductance; circuits and instructions
are engraved on its panel. Designed for use at 1 kc and lower, but
usable to 10 kc. External generator and null detector required.

Type 1633-A Incremental-Inductance Bridge . . . $1050

An invaluable tool for measuring magnetic properties
of silicon steel, magnetic alloys, ferrites, chokes,
transformers, and filters

Accurately and conveniently measures inductance under different
conditions of dc and ac excitation. These incremental inductance
measurements can be made while the inductor is operating in the
circuit. Accuracy of +19% for L; +29% for R and Q. Has wide
impedance ranges: L — 0.1 xh to 1000 h; R — 10 mQ to 1 M Q.
Indicates Q or R of inductor directly at any of nine frequencies
between 50 ¢ and 15.75 kc. Accepts applied signal of up to 1250 v
(ac or dc) at 7 amps; up to 50 amps with Type 1633-P1 Range-
Extension Unit ($125).

COMPLETE SYSTEMS

. .. for measuring the inductance and loss of coils with
ferromagnetic cores at high dc and ac excitation levels.
Each assembly includes a bridge, two 200-voltampere
power supplies, rack, and interconnecting cables.

Type 1630-AL
Inductance-Measuring Assembly . .. $2660
For 60-cycle measurements

Contains: Type 1633-A Incremental-Inductance Bridge
Type 1265-A Adjustable DC Power Supply
Type 1266-A Adjustable AC Power Supply

Type 1630-AV
Inductance-Measuring Assembly . . . $3450
For measurements at 9 frequencies from 50 ¢ to 15.75 kc

Contains: Type 1633-A Incremental-Inductance Bridge
Type 1265-A Adjustable DC Power Supply
Type 1308-A Audio Oscillator and Power Amplifier

Write for complete information on any of these instruments

GENERAL RADIO COMPANY |

WEST CONCORD, MASSACHUSETTS ‘!u

Sales Engineers for NEW ENGLAND: Robert B. Richmond « Ralph K. Peterson « Robert E. Wilson e Richard G. Rogers 4
Tel: 617 369-4400 » from Greater Boston, Tel: 6467400 « TWX: 617 369-5708




	Scan_20240514 (1)
	Scan_20240514 (2)
	Scan_20240514 (3)
	Scan_20240514 (4)
	Scan_20240514 (5)
	Scan_20240514 (6)
	Scan_20240514 (7)
	Scan_20240514 (8)
	Scan_20240514 (9)
	Scan_20240514 (10)
	Scan_20240514 (11)
	Scan_20240514 (12)
	Scan_20240514 (13)
	Scan_20240514 (14)
	Scan_20240514 (15)
	Scan_20240514 (16)
	Scan_20240514 (17)
	Scan_20240514 (18)
	Scan_20240514 (19)
	Scan_20240514 (20)
	Scan_20240514 (21)
	Scan_20240514 (22)
	Scan_20240514 (23)
	Scan_20240514 (24)
	Scan_20240514 (25)
	Scan_20240514 (26)
	Scan_20240514 (27)
	Scan_20240514 (28)
	Scan_20240514 (29)
	Scan_20240514 (30)
	Scan_20240514 (31)
	Scan_20240514 (32)
	Scan_20240514 (33)
	Scan_20240514 (34)
	Scan_20240514 (35)
	Scan_20240514 (36)
	Scan_20240514 (37)
	Scan_20240514 (38)
	Scan_20240514 (39)
	Scan_20240514 (40)
	Scan_20240514 (41)
	Scan_20240514 (42)
	Scan_20240514 (43)
	Scan_20240514 (44)
	Scan_20240514 (45)
	Scan_20240514 (46)
	Scan_20240514 (47)
	Scan_20240516 (1)
	Scan_20240516 (2)
	Scan_20240516 (3)
	Scan_20240516 (4)
	Scan_20240516 (5)
	Scan_20240516 (6)
	Scan_20240516 (7)
	Scan_20240516 (8)
	Scan_20240516 (9)
	Scan_20240516 (10)
	Scan_20240516 (11)
	Scan_20240516 (12)
	Scan_20240516 (13)
	Scan_20240516 (14)
	Scan_20240516 (15)
	Scan_20240516 (16)
	Scan_20240516 (17)
	Scan_20240516 (18)
	Scan_20240516 (19)
	Scan_20240516 (20)
	Scan_20240516 (21)
	Scan_20240516 (22)
	Scan_20240516 (23)
	Scan_20240516 (24)
	Scan_20240516 (25)
	Scan_20240516 (26)
	Scan_20240516 (27)
	Scan_20240516 (28)
	Scan_20240516 (29)
	Scan_20240516 (30)
	Scan_20240516 (31)
	Scan_20240516 (32)
	Scan_20240516 (33)
	Scan_20240516 (34)
	Scan_20240516 (35)
	Scan_20240516 (36)
	Scan_20240516 (37)
	Scan_20240516 (38)
	Scan_20240516 (39)
	Scan_20240516 (40)
	Scan_20240516 (41)
	Scan_20240516 (42)
	Scan_20240516 (43)
	Scan_20240516 (44)
	Scan_20240516 (45)
	Scan_20240516 (46)
	Scan_20240516 (47)
	Scan_20240516 (48)
	Scan_20240516 (49)
	Scan_20240516 (50)
	Scan_20240516 (51)
	Scan_20240516 (52)
	Scan_20240516 (53)
	Scan_20240516 (54)
	Scan_20240516 (55)
	Scan_20240516 (56)
	Scan_20240516 (57)
	Scan_20240516 (58)
	Scan_20240516 (59)
	Scan_20240516 (60)
	Scan_20240516 (61)
	Scan_20240516 (62)
	Scan_20240516 (63)
	Scan_20240516 (64)
	Scan_20240516 (65)
	Scan_20240516 (66)
	Scan_20240516 (67)
	Scan_20240516 (68)
	Scan_20240516 (69)
	Scan_20240516 (70)
	Scan_20240516 (71)



