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1.0 ABSTRACT

1.10 This report covers the work done on the development of an ﬁ!

Spectroscope in the range from 100 -MC to 1000 MC for the three

month period from February 1, 1962 to April 30, 1962. It deals

with
.11
1.12

1.13

1.14
1.15

the following subjects:

Purpose for the development.

Rames of technical personnel engaged 1ﬁ.the developp;nt
program, together with a summary of the man hoﬁra Qork
performed by each.

A description of the work done during the period from
February 1, 1962 to April 30, 1962. |

A project porfornanée and schedule chart ias inc;ddpd.

Program for the next threé moanth interval.
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2.0 PURPOSE FOR THE DEVELOPMENT

2.10

2.20

2.30

2.40

The RF Spectroscope shall be developed for the visual digpliy of
amplitude and frequensy of RF signals in the frequency range of
100 MC to 1000 MC. |

The frequency range of 100 MC to 1000 MC shall be displayed inm
four swept bands on a 5" o-oilloécopo screen.

The spectrosacope aﬁall have swoep‘covorage‘ub to 300 MC elec-
tronically with high resolution, with no spurious responses and
2o 1ntetnaily.goneratod4interference.

It shall be uesful as a search rocoivor, spectrum analyzorr-noiso.

intorferenco analyzer or as monitorlng squipment.

g S o e,
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3.0 TECHNICAL PERSONNEL ENGAGED IN THE PROGRAM AND MAN HOURS

R e i e e . e i1 ot e o

A s e

3.10 The following is a list of toehnical personnel engaged in the de-

velopment of the spectroscope together with the total number of

hours spent by each during the period from February 1, 1962 to

Aprdil 30, 1962.

Hage
Martin Heller
Leonard Pollachek
Earl Morrison
Frank Sokolski
Charles Copp
Joseph Fazzino
Daniel Smoley
Harry Brown

Al Kennard

‘Total Hours
Pery Hq@

458.75

169.25
191.75
341,50

21.00

67.50.

© 16.50
' 10.75

1,334.25

R L p————
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4.0 DESCRIPTION OF WORK
4,10' During the period covered by this report the following tasks

have been undertaken. ‘

h.ii A survey of the scope of work required to complete the de-
velopment of the spéetroscopo was firmod.uya It was decided
that the spestroscope would comprisg‘the‘following packages:
4,11.1 The Control Package - This package includes all

switching and control funotions such as channel and
band selectivity and RF and IF signal attenuators.
A metering facility for self-checking and trouble-
shooting is provided. All sweep functions are con-
trolled, including dispersion, under ffe;ﬁoncf and
sweep rate. Power switching and dverlopd‘proteciiqn'
are included in this packages | .-
4.11.2 The RF Heads - Each RF head consists of arhandpada

filter, RF preamplifier, converter, post amplifier
dF) and solthédntainod power ﬁlck@ The four RF
units encompass thé range from 100 MC to 1000 MC .
in the following steps: |

Unit 1A3 - 100 MC to 200 MC.

Unit 144 — 200 MC to 400 MC

‘Unit 1A5 = 400 MC" to 700 MC -

Unis 146 - 700 KC to 1000 MC

Package - This package contains the

4,112,353 . Iho PéuprVSu
~ power supplied to ail»éitcuiﬁry not ‘included in the
RF heads.

4.11.4 The Sweep Ogeillator Packase - This package comtains
e '

o . . D ————
s, T



e R e

e S e

i

h.a2

the two swesp local oaoillatore‘oncoipllaing the .
sweep span from 875 MC to 1475 MC in two ranges
as follows: |

Unit 14241 -~ 875 MC to 1175 MG

Unit 1A2A2 = 1175 MC to 1475 MC
In addition, the package contains coaxial switches
for selecting the désired svnQp renge.

4.11.5 The IF Amplifier Package - This package includes two
IF amplifiers, IF bandpass filters, the iin-log anp-
1ifier, the power IF amplifier, linear detector and
video output stage.

4.11.6 A block diagram of the unit is shown in Figure 1, )
Dwg. No. R700458. ' | .

A paper design of a lin-log amplifier was peari& completed

during this period. The unit combines logarithﬁié.gna; ;{

linear amplification in 2 single amplifier. A. s;icdtor"..
switch on the control panel will enable theée cho4 e of

either function. The logarithmic response 15 obtained by

a feedback arrangement which controls tho conduction or

diodes shunting the plate circuits of tho IF anplitier.'

video dotector followed by a Dc coupled transistorized video:,
anplifior dovolops the control voltage for the plato 1oad-

1:3 diodo:. For linear amplification, the video anplifior

ia disablod while the loading diodes are slightly back

biased so that they cannot load the 1ntorutage notworka.

In this mode, the amplifier has a linear response. A par-

tial schematic of the lin-log amplifier is aliown in Figure

2y Dwg. No. B600760.

- 5w
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During this period, work was portozuod in trying to 1lp3070
the stability of the 1250 MC oscillator in the 475 to 775 MC
converter. The oacillator iank cirocuit comprises a atfip line
which is inherently stable and rugged. The unit was paper de-
signed, breadboarded and aligned. A partial schematic diagras
of the unit is shown in Figure 3, Dwg. No. B600784.

Circuitry was designed and breadboarded to improve frequency
linearity versus swaep voltage for the varactor aﬁopt @acil—
lators. The sweep voltage is fed to a passive notwork.natrix
which combines the sweep with the DC center frequency Qoltagi.
The combined output is amplified and fed to shaping ci;cuitry
which properly shapes the sweep voltage to give the desirod
linearity. The passive network nﬁtrix.ahqwn in Figure 4, Dwg.
No. 600759, combines the Dd'donter<froguon§y voltage and the
sweep voltage in such a way gs'tq'naintain‘the correct balance
between these two to permit proper'shaiing while iirying the
setting of the dispersion eontfoig The éhéped sweep voltage
is then fed to a difference amplifier, the output of which is

applied to the varactor of the sweep oscillator. Figure 5,

Dug, No. A700464, i& a block diagram of the control and shaping

circuitry.

A 402,5 MC oscillator with dual ouiputiwla“dqsggnpd a@d.bread—'

boarded during this poriod. Each o{‘ﬁhejduai;dgtputa‘feodt a
converter. One converter é}@bélg@éé:tﬁbﬂ??B HOQIrAaignai'gé
30 MC. The other converts the 30 MC signal back to 775 MC.
The 775 MC reconverted signal is then fed to £h§_xin-log amp-
lifier. Either a 5 KC orystal filter or a 25 KC orystal fil-

‘ter, each centered at 30 MC, iarintiﬁpobéd fiiupen~thilf75‘ﬂc.

Lt
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e i i ) g g e a " o g



RS

[ S

e eeed

ﬁ - li— “:EA - I !

p—

R s i o s

] pERE]

=)

Tl Hedu, o TR e

4,16

4,17

- 4,18

R . .

to 30 MC converter and the 30 MC to 77% MC converter to .ob=
tain the greatest resolving capability of the ipect;o-copo.
The second harmonic of the 402.5 MC dual output oscillator,
or 805 MC, is used as the injection froquepcylto convert the
775 MC signal to 30 MC and thea the 30 MC signal back to 775
MC respectively. Since the oscillator feeds both converters,
the intention is to isolate the two osqillaﬁor outpute'tron,
one another at the signal frequency of 775 MC. This is-ac-
complished by using a low yass filter at each of the tw&fout-
pute of the oscillator which passes 402.5 MC and rejects 775
MC. Figure 6, Dwg. No. B600783, is a schematic diagram of
the original 402.5 MC oseillator. Figure 7, Dwg. No. A600812,
is the improved version of the same 402.5 MC oscillator.

The 775 MC to 30 MC converter has bsen paper designed and
breadboarded during this period. It oogsists of a single
grounded grid mixer using tube type 7784, a "pi" qqption'at
the input matched at 775 MC and a "pi" aéction‘at the output
matched at 30 MC. The second harminic of #02,5=HC,.or 805. MC,
is generated at the input of the fypo 7784 tube due to its
non~linearity. Figure 8, Dwg. No. B600782."1gxd.schoma§ie
diagram of the converter. | T.‘ '

A low pass filter has been papor*dos;gne¢, It ﬁas‘y‘rEJOction
of better than 60 DB at 775 MC. Two of Qﬁcso~§111.p§,u§ad on
either side of the 402.5 MC oacillaté:,-aQ discussed 1§'pq;;-‘
graph 4.15. A schematic diagram of the unit is shown iﬂ-figufoi
9, Dwg. No. B600781.

The followirg units have boen‘ao-plotéd bywiiginporing‘and‘rdfw

leased for fabrication during this perlod:

- -
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A,
B.
c.
D.
E.

F.

G.

One LP-HP Bandpass Filter, 100-200 MC, Unit 1A3Al. :

One LP-HP Bandpass Filter, 200-400 MC, Unit 1A4Al.

One LP-EP Bandpass Filter, 400-700 MC, Unit nﬁu'.

One LP-HP Bandpass Filter, 700~1000 MC, Unit 'I'A_GAJ..

Two 775 MC IF Amplifiers, Figure 10 ,, Dug. No. 0600750.
One 400-700 MC/775 MC Amplifiox;/Convcrter in tﬁo 400 to
700 MC RF head, Figure 11, Dwg. No. D6QO747:

One 700-1000 MC/475 MC Amplifier Converter in the 700 to
1000 MC RF head, Figure 12, Dwg. No. D600734.

Kk project performance and schedule chart is given in Figure

- 13, Dwg. No. SF=-138.

o A s SRR,
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5.0 PROGRAM FOR THE NEXT THREE MONTE INTERVAL

5.10 During the next interval, it 1s hoped that the following tasks will

be completed.

511

512
5.13
5.14

The power supplies, oscilloscope and crystal fiitérs will be
orderad and delivered to the laboratory. |

Al) individual units will be fabricated.

The cabinet will be ordered and delivered to the laboratory.

The assembly of the total systemiwill_be completed.
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