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SECTION I

GENERAL INFOR11ATION

1. 1 INTRODUCTION

The Model 1520 is a wideband, solid state, sweep generator with a frequency coverage of 50

KHz to 1200 MHz in stx overlapping bands. The unit delivers a full 0.5 V rms signal into

500 from 50 KHz to 300 MHz and 1.0 V rms from 275 to 1200 MHz. The 1520 will provide

accurate wide or narrow sweeps at center frequencie s, determined by the operator, tbrough-

"',
, '-

out the specified frequency range. , 1_

A general purpose lab type instrument, the Model 1520 is used for alignment, test, or cali- -. \.

bration applications.
~ ; .

1. 2. SPECIFICATIONS

1.2.1 FREQUENCY R..L\NGE: 50 KHz to 1200 :MHz in 6 switchable bands,>

1. 2~ 2 RF OUTPUT: 0.5 V rms into 500, 50 KHz to 360 lVIHz;
1. 0 V rms into 500, 275 ~'1Hz to 1200 11Hz. ,

1.2.3 OUTPUT FLATNESS: .::0.5 db, 50 KHz to 800 1'lliz; ,::1.0 db, :00 MHz to 1200 1Ylliz.
(maximum sweep width)

1.2.4 OL"TPUT IMPEDANCE: 500.
. . ! ,

1.2. 5 FREQUENCY DRIFT: at 25 0 !2°C per ten minute interval mer 30 minute warm up

on e ach band:. 05-10 MHz Band .=10 KHz or ,:,0.3%, whichever is greater
1-300 MHz Band .=:50 KHz or !o. 3%, whichever is greater
2.55-1200 lv1Hz Bands ,::0.3%

1.2.6 SWEEP VlIDTH: 50 KHz to 300 :'11Hz; 10 KHz minimum to 300 MHz maximum,
(variable) , 275 ?vIHz to 1200 1IHz ; 10') KHz minimum to » .::20ti0 of center.

1. 2. 7 FREQUE~CY LINEARITY: See of full sweep.

1. 2.8 SPURIOUS OL'"TPUT: :>20 db below fundamental output.

1. 2. 9 HARl\10XIC DISTORTION: =>30 db below fundamental output.•
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1. 2.10 RF ATTENUATION: 0 to 70 db in 10 db steps; 0 to 10 db ve Fnier ,

1. 2. 11 ATTENUATION ACCURACY: +1 db.

1. 2.12 SWEEP RATE: 0.5 to 6 Hz, variable; 6 to 60 ·Hz, variable; Line Triggered; CWo

1. 2.13 HORIZONTAL OUTPUT: 5 volts peak-to-peak sawtooth at the sweep repetition rate.

1. 2.14 EXTERNAL l\1ARKER INPUT: Provision for two, at any frequency from 100 KHz to

1200 MHz. Input voltage - 20 mv minimum. Amplitude continuously variable via

front panel control.

' t . 2. 15 INTER.:-rAL ~L\RKERS: Harmonic birdies at 1, 10, and 100 MHz.
' Var iable birdies from 1,00 KHz to 100 MHz.
Marker Accuracy: .005% for Harmonic; .02% for Var iable ,

, Marker Amplitude: approximately 0.1 V,peak-to-peak.

1. ,2. 16 ;BLA~KING: Switchable , .untts vertical output returned to zero reference level.

1.2.17, ELECTRICALREQUIRE::\IENT.S: ..115 V.!10%, 60 Hz., 65'Wapproximately.

1. 3 L'N'STALLATION

, 1. 3.1 UNPACKING ,

, ' Upon receipt of the Model 1520, visually inspect it for any damage that may have

occured 'in shipment. 'Pay particular attention to the condition of the ' cabinet, sw itches ,

connectors, and dial faces.

1. 3. 2 INITIAL L"'iSTALLATION

The urn t may be instnll ed in any environment that is reasonably free from extremes in
, '

temperature, humidity, or vibration. ' Adequat e ventilation is provided by the cabinet, ,

however it should not be obstructed. Rack mounted models also r equire an adequate

amount of air flow to prevent overheating.

-2-



SECTION n

OPERATION

2. 1 INTRODUCTION

The information contained in this section is Interded to familiarize the operator with the var -

ious controls and their functions. A detailed operating procedure is included and provides the

basic interconnections and control settings necessary to operate the equipment.

2.2 FUNCTION OF CONTROLS AND SWITCHES
-

CONTROL POSITION FUNCTION

BANDWIDTH VARIABLE 'VARIABLE Controls the amount of sweep frequen-
cy deviation.

.,
WIDE/NARROW SWITCH WIDE' Controls the maximum sweep '

width that is available.

NARROW The maximum sweep width available
is approximately 1% of the wide sweep.

. Provides a means 'of accurately cali-
VARIABLE

CALIBRATE brating the CENTER FREQUENCY
dial to a specific wide band fre-
quency (optimum accuracy 'i n s ured
only when the screwdriver slot is
in the vertical position).

CENTER FREQUE};CY VARIABLE Used to set the CENTER FREQUENCY
(T'en Turn Pot) as read on the dial.

COID-;TER SWITCH ON/OFF In the OFF position, the counter cir-
cuits are disabled, reducing the
amount' of display nicker.

COIDiTER DISPLAY 3 POSITION SWITCH Indicates whether the counter is read-
ing in KHz or MHz. Resolution.is de-
creased as switch is 'r otated clockwise
See Figure 2. r,

DC BALA~CE VARIABLE Adjusts for a minimum DC level shift
in VERT output when the VERTIGAL,
GAIN control is varied through its
range. Usually only necessary to

- adjust when changing RF derectors ss

-3-



POSITION
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CONTROL

FREQUENCY BAND

I

!
6 POSITION SWITCH:

FUNCTION

Selects anyone of six frequency
bands. Band -in use is indicated by
a l~t on the CENTER FREQUENCY
dial.

1.

L

1 --

1.

1.

L r":
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I
1
J

HARMONIC MARKERS .4 POSITION SWITCH Selects either the 1, 10, or .100 MHz
harmonic birdie markers. AnOFF
position is provided.

MARKER SIZE HARMONIC These three controls are used to de-
EXTERNAL termine the marker amplitude of the
VARIABLE corresponding marker type.

NARROW BAND CENTER- VARIABLE This control is activated by placing
ING the SWEE P WIDTH switch in NAR-

ROW• It is used to locate the exact.. . center frequency (set under wide
band conditions).

POWER SWITCH ON AC power is applied to all circuits
of the Model 1520.

, _ .. -
O~F .The Model 1520 is completely de-

.. energized,

RF ATTENUATION VARIABLE Selects fixed amounts of attenuation
SWITCH from 0 to 70 db in 10db steps.

RF LEVEL VARIABLE Adjusts the level of the RF output
over alO db range.

SWEEP RATE SWITCH . Selects anyone of the following
sweep functions: O. ,5 to 6 Hz, 6 to
60 Hz, Line Triggered, or CWo

VARIABLE Provides adjustment of the variable
repetition rates over the range set
by the selector switch (0.5 to 6,
6 to 60).

l -
VARIABLE MARKER Determines the horizontal position
POSITION of the variable marker between

0.05 and 100 :\IHz. The FI);'E and
COARSE controls prov ide precise

II
settings of frequency ins read on
the counter) or position.

-4-



CONTROL

.. ..
POSITION FUNCTION

;:' .

,

-.

VERTICAL BL..-\N~G ON/OFF When. in the ON position, the VER- I
TICAL OUT channel is blanked I
durtng sweep retrace time resulting
in a zero signal output reference.

I
I

..
The RF is not internally blanked•. I

VERTICAL CL<\IN VARIABLE Amplification of approximately 0 to
32 db of gain is provided for the
VERT L.'iPUT signal. This permits
low level signals to amplified "before
being displayed on the scope.

'.

..
-Figure 2.1-··· .' COUNTER RESOLU'l' ION.

RESOLUTION

I
GATE TIME . • 05-10~IHzB.AND 1-.3001'llizBA..'lD* I

:MHz (Fully CW) I· Ims 1 KHz 10 KHz

MHz (Middle) . 10 ms 100 Hz 1KHz

KHz (Fully CCW) rooms 10 Hz 100 Hz
l.

~Counter operates at 100~lliz and below only. '

-5-
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- 2.3 FUNCTION OF CONNECTORS

CONNECTOR FUNCTION

EXTERNAL MARKERS These two jacks provide a means of applying a' CW signal
to the Model 1520 to form center frequency and side band
markers in the frequency range of 100 KHz to 100 MHz.
The input signal should be 20 mv or greater. .Signals can
be applied at greater than 100 rvIHz if desrred.

HORIZ OUT Provides a means of coupling the horizontal sweep drive
voltage to the oscilloscope.

RF DETECTOR This connector is part of the plug-in detector and provides
a50 n input impedance for .the RF signal. .

RFOUT Provides a means of coupling out the leveled, RF signal.

VERTICAL INPUT ,When utilizirig an external detector, this jack provides a
. means of coupling detected signals into the vertical

channel..

VERTICAL OUT ' . : Provides a means of.coupling.fhevertfcal .channel to the
verttcal .input of.theosctll.oscope. :The vertical stgnal

I
. " "contains .the.mar kentnrozmattorr plusthefrequency're-

. ,·: s pon se of.:t he .urutunder :t e st.

2.4 OPERATION

NOTE: The equipment is operable ' immediately after the power is turned on and the accuracy

. . . . . . ..
and stability are acceptable. To insure optimum specified accuracy. allow a one

half hour warm up period~The center frequency is affected the same way when '

switching from band to band.

. ~.

.)

2.4.1 Interconnect the equipment as shown in Figure 2.1

-6-



1520 SWEPT FREQUENCY.
GENERATOR , I o

EXT
MARKERS

o 0

v V HI:U'
IN OUT OUT OUT
00 ~ 0 -~?)

RF
DET

H
o

V

I
'-..

" SHORT." L OW ·VSwR CABLE'

.....
FIGURE 2~1 GENERAL , TEST SET~UP

' 2~ 4. 2 Set the oscilloscope controls as follows:

2.4.2.1 VERT GAlli: 0.5'volts/cm.

2.4.2.2 HORIZ GAIN: Adiust so that a 10 volt pip inpUt signal gives 10 em of horizontal

, deflection.
, .

2.. 4. 3 Set the Model 1520' front panel controls as follows:

2.4.3.1 FREQUENCY BAl\'D switch ; desired band. ' ,

2.4.3.2 CENTER FREQUENCY control: ' center of selected band.

2.4.3.3 RF LEVEL: fullyclockwtse.

2.4.3..4 RP ATTENUATION: 'as required.

2.4.3.5. BAND WIDTH: WIDE, variable control fully clockwise.

2.4.3.6 NARROW BAND CE'NTEfiING: not operable.
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2.4.3.7 SWEEP RATE: 6 to 60 Hz position, variable fully clockwise.

2.4.3.8 VERTICAL GAIN: mid-range.

2.4. 3. 9 DC BALANCE: set at factory to match RF detector; or mid-range.

2.4.3.10 VERTICAL BLANKING: ON.

2. 4~ 3. 11 COUNTER O~/OFF: OFF.

2.4.3 . 12 HARMONIC 1'YIARKER: OFF.

2.4.3.13 l\1ARKER SIZE: All three contrclsfully CCW.

2.4.4 With the controls set as above, the indicated frequency band will be swept with the

center as indicated on the CENTER FREQUENCY dial. · A frequency response curve

shouldbe observed if the VERTICAL GAIN control is properly adjusted.

2.4.5 The desired frequency band is selected asfollows:

.2.4.5.1 Place the FREQUENCY BAND selector in the d~~ired range.

. . 2.4. 5.2A1low the unit to stabilize.
.'

. 2. 4 . 5. 3 The selected band will be Indicated by a light in the CENTER FREQUENCY dial.

2.4. 6 CENTER FREQUENCY selection: .

2.4.6. 1 The frequency may be read directly from the dial.

2.4.6.2 Below roo MHz, higher center frequency accuracy is obtained by using the variable

. marker to indicate the center frequency.

2.4.6.3 The cal.ibrat ion of the CENTER FREQUENCY dial fo~ greater accuracy or na IT0\.,"

band operation is as follows:

2.4.6.3.1 .Determine the dynamic center frequency of the swept RE: by cen~ering an EXTER

NAL or harmonic marker on the scope trace while reducing the bandwidth (use

the VARIABLE BANDWIDTH control) to a minimum.

2.4.6.3.2 Adjust the bandwidth controls [0 r rna;..xirnurn bandwidth.

-8-



2. 4. 6~3. 3 Adjust the horizontal controls of the oscilloscope so 'as to place the marker exactly

at the center of the display. (The ~cope is now calibrated to read center frequency

at any bandwidth. )

2.4.6.3.4 Calibration of the dial is uccompl ished 'as foflows ; ,

(a) For 'EXTERNAL or HARMONIC markers: Select a marker frequency and set

the CENTER FREQUENCY dial for the same frequency. Adjust the CALIBRATE ,

control to place the marker exactly at the center of the sweep.

(b) For the VARIABLE marker: Place the marker at the center -of the sweep. the

•
CENTER FREQUENCY dial at the desired frequency. and adjust the CALI.,

, BRATE control until the counter reads the desired frequency. ' ,

NOTE: Best accuracyfor the above procedure is obtained whenoperattng at "

,.' ~

. : .

. - . ~

, .

. . . . . . .

reduced sweep widths. For best overall dial accuracy, the CALIBRATE ,

control slot shouid always be returned to jhe vertical posttton, ' Wi th
. ~

the ,coI).tr ol in any other position the .spe c if ied accuracy may be affected,

TABLE 2.2 CENTER FR~OUENCY ACCURACIES

FRE'QUENCY FREQUENCY ACCURACY
BAND DIAL* Using Counter as center

Frequency Indicator '

.05-10r.,,1Hz '-iooxne .:t. 02%-
l..,lOO~1Hz 100- 300~n-lz' l-lOOMHz 10Q-300MHz

"1- 300 :MHz
+ 3 MHz ..:!:2 % i· 02%

255-510MHz ..:!:2% ,

34o-680l\lliz +201
_ 10

45O-900MHz ..:!:2%

60o-1200l\1Hz ..:!:2%

·NOTE: Dial accuracy within spec iftcat ionawhen CALIBRATE control slot is lined
up with VERTICAL calibration marks,

-9-

-I

,-' 1



- -
FREQUENCY FREQUENCY ACCmMCY

BA~"'D DIAL* Using Counter as center
Frequency Indicator

.OS-10MHz +100KHz .:t. 02%

1-100MHz 100-300lVIHz l-lOOMHz 10o-300MHz
1- 300 l\Urz

- + 3 MHz .:!:2 % .:!:.02%-

255-S10l\tIHz .:!:2%

-- 340..,. 680MHz .:t2%.
'4S"O-900MHz .:!:2%

60o-1200:MHz 2:2%

/"""'
*NOTE: Dial accuracy within specifications when CALffiRATE control slut is lined

up with v;ERTICAL calibration marks,

-10-



2.4.7 SWEPI' RF LEVEL adjustment:

2.4.7.1 . The output level may be adjusted by varying the RF level through its range (O-lOdb).

2.4. 8 SELECTION -of BANDWIDTH:

2.4. 8. 1 Set the BANDWIDTH selector to WIDE and adjust the VARIABLE control for the de-

.sired width. Anyone of the -thr ee marker systems can be used to establish an exact

width.

2.4.8.2 J!'or bandwidths of 1% or less, smaller amounts of residual FM and drift will be e n-'

cquntered if the narrow function is used as follows:

..
2.4.8.2. 1 E~ablish an acceptable sweep under wide band conditions.

2.4. 8.2.2 Center the response on the oscilloscope.

2. 4~ 8. 2. 3 Select the NARROW sweep function.

2.4. 8. 2.4 Rotate the NARROW BANDCENTERING~ontrol in the direction of the indicator

light that is extingurshed until the .crossover point between the two lights bein ON

.. is reached. At the crossover point, and depending on the center frequency, band-

width, and sweep rate, the lights will either be both ON or both OFF or will alter- .

nate being OFF and ON. In the last two cases, the operator should tune for equal

brightness between the two lights•

..2.4.8.2.5 The desired bandwidth may be set by adjusting the VARIABLE BANPWIDTH con-

trol while using any of the three marker systems to indicate the frequency.. " .

2.4.8.3 Establish a narrow bandwidth sweep at a known center frequency.

2.4.8.3.1 For frequencies from 50 KHz to 100 11Hz, proceed as follows :

(a) Place the VARIABLE :MARKER in the center of the swept display.

(b) Turn the VARIABLE BA~D\VIDTHcontrol fully counterclockwise . .

-11-
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(c) Adjust the NARROW SWEEP CENTERING control for the desired center frequen-

cy reading on the counter. (See section on VARIABLE MARKER operation. )

(d) OPrIONAL METHOD: Adjust the center frequency control for the crossover

point of the indicator lights (see section 2.4.8.2.4). The CENTER FREQUENCY

dial may now be used for noting the initial center frequency and is also set up to

provide the same center frequency for wide sweeps.

(e) Adjust the VARIABLE BANDWIDTH control for the desired bandwidth. The use

, of any of the three marker types is useful for insuring accuracy..

2.4.8.3.2 For frequencies above 100 MHz proceed as follows:

(a) Set the CENTER FREQUENCY dial for any de sired center frequency arid proceed. . . ' , . . . . '
with step's ~2 . 4. 8~ 2.4 and 2.4. 8. 2. 5.

2.4.9 SWEEP RATE ADJUSTMENT ,

2.4.9.1 The variable ranges (0.5 to 6 Hz and 6 to 60 Hz) are normally selected for the .fa at-

est rate that produces the least ,distortton of the r-esponse curve. The faster rates

will produce the least flicker. At any given sweep rate', the amount of distortion
. . . .

depends on the response time of the unit under test and the detector; some high Q

circuits will ring if swept too fast.

, .

2.4.9.2 When operating at very narrow bandwidths, residual FM picked up :by the system ,

may become noticeable as a back and forth bobble of the signal; : To reduce this F'M

, bobble, proceed as follows:

. , ,

(a) Switch to NARROW BANDWIDTH (set up as for section 2.4. 8. 2.4).

(b) If the bobble is still objectionable, switch to the LINE TRIGGERED range. All

line frequency related F~l will disappear.

-12-



NOTE: With the COUNTER ON/OFF switch in the ON position, residual FM. will

remain to the right of the variable ~arker (no counting error will be noted).

The COUNTER switch should, therefore be OFF except when actually

counting.

If the LlliE TRIGGERED function should produce distortion, it is advis-

able to operate in one of the variable ranges which produces the minimum

distortion.

. .
2.4. 10 DC BALANCE ADJUSTMENT

2•.4.10.1 Turn the three MARKER SIZE controls fully counterclockwise.·

2.4.10.2 Disconnect the RF signal from the detector while maintaining theconnection be.,.

tween the detector and the Model 1520 (detector plugged into the 1520 or connected

to the VERTICAL lliFUT jack) ..

2.4.10.3 Set the oscilloscope's vertical gain to .10 mv/div and center the zero input .r efereuce

level on the trace.

2.4.10.4 vary the VERTICAL GAlli control through its entire range and see that the trace

does not deflect vertically.

2.4.10.5 Eliminate any deflection of the trace by adjusting the DC BALANCE control.

2.4.10.6 Repeat this procedure any time the detector is changed.

2.4.11 VERTICAL GAI~ ADJUSTIvIENT

2.4. 11. 1 Set the osc illoscope' s vertical gain for O. 5 V/ em.

2.4.11.2 Adjust the VERTICAL GA~ control for a convenient amplitude. Very low level

signals may make it necessary to increase the vertical sensitivity of the scope.

2.4.11.3 Adjust the l\IARKER SIZE controls as necessary.

-13-
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2.4. 12 VERTICAL BLANKING:

.2.4.12.1 To establish a no-signal reference line place the VER'.I'ICAL BLANKING switch in

the ON position. This blanks the signal at the VERTICAL OUT jack to zero.

2.4. 12. 2 With the VERTICAL BLANKING switch in the OFF position, both the forward and

reverse sweeps are displayed on the scope.

2.4.13 VARIABLE MARKER OPERATION (.05 - 100 MRz)

NOTE: The accuracy ·of the variable marker is.i. 02% for SW8I?t frequency bandwidths of 8%
. , . ' .

or less of marker frequency. (An. 8% bandWidth is approximately' the max~mum band-

width at which +. 02%.can be discerned oil aID ern scope display; +. 25 mm or .oi«.. . . . - . -
. -

A 2% bandwidth is more useable). At bandwidths above 8% of the marker frequency,

the variable marker accuracy is .i0. 25% of bandwidth.

2.4.13~1 Set the COUNTER DISPLAY switch to the desired counter resolution, Resolution
: . .. .-:-.. . ..

obtained is indicated .by the decimal point on the display or may be determined

from the chart in the section concerning the function of controls .a nd switches.

NOTE: Setting a resolution greater than the specified accuracy of the reading is notreccm-

mended. .Reduced flicker when-counting is insured by working at the minimum useful

. frequency re solution.

2.4.13.2 Turn the COUNTER ON/OFF switch to ON and read the frequency directly fr0Il?- the

counter. The marker being counted is indicated by a bright dot at the" peak.

2.4.13,; 3 Adjust the VARIABLE MARKER POSITION controls to place the marker at its de-

sired point or frequency.

2.4.13.4· Adjust the ~1ARKER SIZE - VARIABLE control for a convenient marker amplitude .

..;.4. 13. 5 Read the marker frequency directly from the couruer ,

-14-



2.4. 13. 6 If counting produces objectionable flicker, turn the counter OFF when it is not nec-

e ssary to count the frequency .

.
2.4.13.7 When the SWEEP RATE, BANDWIDTH, or COUNTER DISPLAY controls are varied,

the counter frequency may vary slightly. This variation will be within specifica-

tions. Counter variation is minimized by setting the resolution of the counter

within its specified limits.

2.4. 14 HARMONIC :MARKER OPERATION

2.4.14.1 Select 'anyone of the harmonic marker frequencies (1, 10,·and 100 MHz).by means

of the HARMONIC MARKER .swtt ch•
. : ', . , ',

2.4. 14. 2 Vary· the MARKER SIZE - HARMONIC control until the desired amplitude is obtain-

ed.

2.14.15 EXTERNAL MARKER OPERATION:

NOTE: External markers may be generated at any point in the frequency range although. they

are only specified from 100 KHz to 100 :MHz.

2~ 14. 15.1 To generate a center ·frequency marker, connect an external slgnal generator to

the EXTERNAL :MARKER input jack.

2.14. 15.2 Select the desired frequency from this signal generator and adjust itsRF level for

some value less than 0.5 v rms,

. .

2.14.15.3 Adjust the MARKER SIZ~ -EXTERNAL control for a useable marker. .

2.14.15.4 To minimize harmonics, keep the RF input level as low as possible. arid the setting

of the MARKER SIZE control as high as possible without introducing excess noise

into the scope display.

2.14.15.5 A sideband marker can be generated by feeding a signal into the remaining marker

input at the proper frequency.

2.14.15.6 The marker level may be ad justed by regulating the relative signal le vel ~f the two

generators. -15-
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SECTION ill

CHECK-OUT PROCEDURE

3.1 INTRODUCTION

The information contained in this section can enable the operator of the 1520 Sweep

1. Frequency Generator to perform a general, overall check of his instrument. If

desired, these check-outs can be applied whenever:

1. The unit is initially received.
1.

2. The unit undergoes preventative maintenance.

· 3. Any components have been replaced.

J , For actual al.ignment procedure and troubleshooting informatton, reference should be

made to the Maintenance Manual• .
J ,"

3.2 PROCEDURE

-3. 2.1 TEST EQUIPMENT REQUIREMENTS:

). NOTE: It is suggested that the test equipment listing be closely adhered to

and that any necessary substitution meet or exceed the accuracy specifications

of substituted unit.

ITEM

Power :\leter

,

,
l__-

MINIMUM PERFOR:\1ANCE
SPECIFIC.-\TIO~S

Power Range :0.1 to 10Mw
Instrumentation Accuracy:
.=1%
Frequency Capability:
10-1200 ~!Hz

-16-
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I. I Hewlett- Packard
I 432A
I 431C•
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ITEM

Thermistor
Mount

RF Voltmeter

Oscilloscope

Signal
Generators

Bridge,
Standing
Wave Ra tlo

Counter,
Frequency

I

I

MINIMUM PERFORMANCE
SPECIFICATIONS

VSWR: 1. 75 Max 1~30 MHz
1.35 Max. 3~100 :MlIz

Limito! Error: 2: 4% of
affixed value'
Type: Temperature
compensated .
Frequency range: 10 to
1200 rvIHz

VSWR: 1.3 Max (50 ohm)
Frequency Range: • 05 to

· 50"MHz
Limit of 'Error : .2" 3%

Range: DC-300 KHz
Sensitivity: 10 Mv
Horizontal external
input linearity:
Less or equal to 2%

Range: 1-300 MHz
Accuracy: ::. 1%
Output: O. 02 to 0.1 VRMS

Range: 255-1200 MHz
. Accuracy: ~ 1%
Output: 0.02 to 0.1 VRMS

Range .3-1200 M:Hz
VS\VR Error: + 3%

Range: .05 to 1200l\lliz
Accuracy: .:!:O. 001~
(10 PP::\I)

-17-

IDENTIFICATION

Hewlett- Packard
8478B

Hewlett- Packard
411-A

Tektronix 547
or Tektronix
545 with Type
Lo\l preamplifier.

Hewlett- Packard
H 19-606B
50 Kl!z-65 MHz
And H03-60BE
(1~480 IvIHz) .

Hewlett- Packard
HoS-G08E
(10-480 ?11Hz) and

. 612A (480- '
1230 MHz) '

Anzac RB-3 (Mod.)

Hewlett- Packard
5245L
with the 52iJ3B
and 525..J.C Converter.
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. ITEM

Spectrum
Analyzer

Attenuator,
Variable

MINIMUM PERFORl\1ANCE
SPECIFICATIONS

Frequency Response:
+2db
Range; .05-3600Mllz

Range: .05-1200Mllz
Accuracy: .±0.3db
Attenuation: 1 db
Switchab1e
Flatness: .±0.2db-ariy
octave

I .

IDENTIFICATION

Hew1ett- Packard
8553B/8552B in
141S Display section
(1KHz-ll Ol\ffiz)

8551B/851B
(lOMllz-40GHz)

Kay E1emetric s
Corp.
461A Type 110-°.

•.1 . ·

J .

3.2.2 INITIAL CONDITIONS

3.2. 2.1 Factory Ambient Condition (Room Temper-ature) .

, 3.2.2.2 Power: 115V. 60 cps, AC

3.2.2.3 Warm up: 30 minutes.

3.2.3 FREQUENCY ACCURACY, .AND LINEARITY

3.2.3.1 DIAL FREQUENCY ACCURACY

A. Test Conditions

(1) 1/2 hour warm-up for each frequency band• .
(2) Bandwidth selector WIDE~ .
(3) Calibrate Contro1- screwdriver slot set to vertical position. ·
(4) RF Level Control set to ;\IA.XL\IffiVI. .

-(5) RF attenuation switch set to 10 db.
(6) Harmonic marker selector switch set to 1011Hz posit ton ul :\IHz for

-. 05- 10 lvlliz band and the 1-10 :\IHz region of the 1 - 300 :';IHz band.)
(7) Sweep Rate Control - G - GO Hz. VARIABLE to :'IA.."'{E\IUi\I.
(8) Vertical Blanking control to O~.

(9) Establish a swept display on oscilloscope, as per Figure 3.l ,of
5 to 6 C11 amplitude.
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B. Test Procedure

(1) Adjust bandwidth displayed on oscilloscope to 6 harmonic markers
with 2 Cl\'1 spacing between markers. 10' CM between markers on .05
10 MHz band.

(2) Introduce external known' signal to external marker input to verify
frequency.

(3) Adjust harmonic marker size to approximately three CM and external
marker to approxirrately five CM 'peak-to-peak,

(4) Turn dial and bandwidth to frequency and band to be measured taking
care to eliminate parall.ax error.

0(5 ) Read the subdivisions between the oscilloscope center arid the
harmonic marker. They represent the residual dial errors.
Convert to frequency.

·0

3. 2. 3. 2 LlliEARITY

A. Initial Conditions

(1) Variable Bandwi elm control set fully clockwise.
(2) Bandwidth selector to WIDE.
(3) RF Level control set to l\IA.'\:.
(4) 0 RF attenuatorswitch set to 10 db.
(5) Sweep Rate switch to 6 - 60 Hz, VARIABLE fully clockwise,
(6) Counter switch to OFF.
(7) Vertical Blanking switch to ON.
(8) Marker Size controls - EXTERNAL & VARL'\BLE completelyCCW.
(9) .Set up the equipment as shown ill Figure 3.1. 0

(10) Adjust the VERTICAL GAIN' control for about 4 CM response amplitude
on the scope screen. . 0 0 0

.B. Test Procedure

(1) Turn on the appropriate Harmonic Markers as shown in Table 3.1.
(2) Adjust the Variable Bandwidth control so that the RF is swept

between the markets indicated in 'I'able 3.2.
(3) Adjust the Var iable Bandwidth and Center Frequency controls so as

to place the sweep limit markers exactly on the scope extrerue left
and right hand gruticule s , see Figure 3.2.

(4) The mid frequency marker should now fall within O. ij C:\I (5C;C) of the
center grnttcule ,

(5) Check linearity at frequencies indicated in Table 3.2.
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FIGURE 3.1 LINEARITY TEST SET-UP

v
o

TABLE 3.1 HARl\lONIC MARKER USED FOR LINEARITY CHECKS

BAND HARMONIC l\lARKER
(~I1Iz ) (MHz)

.05-10 1 l\lHz
1-300 10 MHz

255-;;10
340-G80
450-900 10 I\lIIz

600-1200 100 111lz
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J . TABLE 3.1 HARMONIC MARKER USED FOR LlliEARITY CHECKS

I

BAND HARMONIC lV1ARKER
(MHz) (MHz)

• 05-10 1 MHz
1-300 10 MHz

255-510
340-680

. 450-900 10 MHz.
, '

. 600-1200 100 MHz

J .

J .

1 '

TABLE 3.2

.1 •
BAND

CENTER
FREQUENCY
(MHZ) SWEEP RANGE

"zero 'be a t ' & 2 MHz
4 and 6 l\IHz
8 & 10 7\'IHz
'zero beat' &60:\IHz .
120 & 180 l\JHz
240 & 300 l\IIIz
260 & 300 :'IIHz
360 & 400 :'11Hz
470 & 510 :\uiz

. 340 & 400 :\IHz

480 & 5-!0 :'IIIIz
620 & 680 :\1/[z
450.& 530 .\IIr ;::
640 &: 'i ~ 0 ;,If lz
820 &: ~O') .\[ f 1.::

600. So: ~ ll () ~\ [/ l:~

800 &: I(lOO ;.. [J [ /:

1000 ~ :~lJlJ :"IH7!
I '

1
5
9

30
150
270
280
380
490

. . 370 .

510
650
490
680
,'360

7no
900

1100

--_..-------L_

i
I
I

I',
I
I
I

.05-10 MHz

.05-10 MHz

.05.-10 MHz
1-300 1\1Hz .
1-300 MHz
1-300 MHz

255-510 MHz
255-510 l\IHz
255-510 ~IHz

340-680 :\lHz
340-680 :'IIHz
340-680 :'11Hz
450-900 :'Imz .
450-900 :'Imz
450-900 :\IIlz
60o-1~1l1) :\Ir!z
suo-Izuo :'I[l[z
60o-120() ;.[I[z

L

J .
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TABLE 3.2

i
CENTER

IBAND FREQUENCY SWEEP RANGE
(l\1HZ) i

.05-10 MHz 1 'zero beat' & 21'lliz
I
I

I .05-10 MHz 5 4 and 6 MHz
i .05-10 MHz 9 8 & 10 MHzI,.

1-300 MHz 30 'zero beat' & 60 Mflz;
I:

1-300 MHz 150 120 & 180 MHzI II

I 1-300 MHz 270 240 & 300 MHz . . . \I , 255-510 MHz 280 260 & 300 MHz

I
. l

I·255- 510 MHz 380 360 & 400 MHz. .
I 255-510 MUz 490 .470 & 510 MHz

i
340-680 MHz 370 · 34 0 & 400 MHz
340-680 MHz 510 480& 540 MHz

i 340-680 :MHz 650 620 & 680 MHz
! 450-900 :MHz 490 450 & 530 MHz

. 450-900 :MHz 680 640 & 720 MHz

1.'
450-900 MHz 860 820 & 900 MHz
600-1200 MHz · 700 600 & ,800 MHz . .
600-1200 MHz 900 800 & 1000 MHz
600-1200 MHz 1100 1000 & 1200 MHz
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3.2.4 OUTPUT VOLTAGE AND OUTPUT VOLTAGE VARIATION

3.2.4.1 TEST CONDITIONS

(1) Bandwidth selector - WIDE.
(2) RF Level control to l'iIA..",{.
(3) RF Attenuation switch set to 0 db.
(4) Sweep Rate switch to CWo

3.2.4.2 TEST PROCEDURE

(1) Set the Frequency Band selector and the Center Frequency control so
as to obtain the frequency to be measured at the RF OUT jack•

. (2) At the RF OUT jack measure the RMS RF voltage and see that it falls
within the limits ofthe specifications at the frequencies given ill Table 3.3.

(3) For frequencies below 1011Hz use an accurate RMS RF voltmeter; at
10 MHz and above use a power meter.

·.'. ~ .

3.2.5 ATTENUATOR ACCURACY

3.2.5.1 TEST CONDITIONS

(1) Bandwidth selector \VIDE.
(2) RF Level control - MAX.
(3) Sweep Rate selector to CWo

3.2.5.2· TEST PROCEDURE

The attenuator can be checked within the unit by the substitution method.
The substituted attenuator s must provide:::..0.2 db or better accuracy over
the frequency range from. 05 to 1200 MHz. A spectrum analyzer or any
sensttive UF detector having: a sens'it ivity of -70 DEl';! or better may ;JC

used. Proceed as follows:

(1) Set RF Attenuatcr to 10 db and adjust spectrum analyzer for a
measureable response.

(2) Set RF Attenuatcr to °db. and substitute the external 10 db
standard attenuato r, Read the change in level from Step (1).
The level should be within j. db of Step (1).

(3) Hepcat steps 1 and :2 for atte nuntor values of :20, 30, -1:0, 50, 61), and 70 dh,
(4) The 1520A should be checked at the following frequencies: 10, ~100: 510,

680, 900, and l:~OO i\Illz.
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TABLE 3.3

OUTPUT VOLTAGE & OUTPUT VOLTAGE VARIATION
I...

BAND FREQUENCY SPECIFICATIONS .

(MHz) (MHz) NOMINAL t.rxrrrs ABOUT
VOLTAGE NOMINAL
(VRMS) VOLTAGE (DB)

I

LOW HIGH

.
.05-10 .05 0.5 -0.5 +0.5

.
10

1-300 1

300 0.5

255-:-510 255 1

510

340-680 .34 0

680
I

450-900 450 -0.5 I +0.5

I
900

I
-0.75

I
+0.75

I
600-1200 600 I -0.5 I +0.5 I

I
I

II
I

1200 1 ';'0.75 I +0.75 ,
I

i I

i

I I I
I I
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I 3.2. G" SPURIOUS AND HARl\'lONIC DISTORTION

3.2.6.1 TEST CONDITIONS

(1) Bandwidth selector - \VIDE.
(2) RF Level control -l\lAt"X.
(3) Sweep Rate selector':" CWo
(4), RF Attenuator - 10 db.

3.2. 6.2 TEST PROCEDURE

(1) Connect a spectrum analyzer that covers the frequency range of . 05 to
3600 MHz to the RFOUT ·connectors.

(2) At the frequency being tested, scan the entire spectrum of 105 to. 3GOO IVIHz
looking for harmonics and spurious responses. Harmonics and spurious
are to be down equal to or greater than 30 and 20 db respectively.

(3) Be sure to identify' all responses,less than 30 db below the fundamental so.
spectrum analyzer generated images and' spurious are notcoiifused with
the 1520 output.

(4) Check for harmonics and spurious at the fundamental frequencies given
in Table 3. 4.

3.2.7 SWEEP REPETITION FREQUENCY .

3.2.7.1 Connect the HORIZ OUT jack to the vertical input of the scope.
3.2.7.2 Set the Sweep Rate to 6-60Hz range. "
3.2.7.3 Using the scope as a reference , and by adjusting the Variable control,

see that the sweep rate varies between 6 and 60 Hz or greater.
3.2.7.4 Check the 0.5 - 6 Hz range as above.
3.2.7.5 Set the scope to line synchronization and see that the Line Triggei'ed r-ange

is synchronized to the line frequency ( no drift on the scope) at a GO Hz rate.

3.2.'8 HORIZONTAL DEFLECTION VOLTAGE

With tile 1520 connected as .in Section 3.2.7, check the amplitude of the sweep
voltage and see that it is greater than 5 V peak-to-peak on the 0.5-G, 6-60,
and Line 'I'r izzcr-ed runzes

~o . 0 •

-'27-
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TABLE 3.4

SPURIOUS & HARMONIC DISTORTION

SPURIOUS OUT PUTS HARMONIC
(DB BELOW FUNDA!I·IENTAL) (DB BELOW FUNDA-

BAND . FREQUENCY MENTAL

(MHZ) (MHz) SPECIFIED SPECIFIED.

.05-10 .05 ~ODB ~30 DB

10

1-300 • 1

. 300 ..'

255-510 . . 255

510 I
!

340-680 340

680

450-900 45e

900

I ..
600-1200 I 600

1200 2:20 DB 2'30DB

I
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3.2.9 DETECTOR OPERATION

3.2.9.1 FLATNESS

A. Test Conditions

(1) Bandwidth selector - WIDE.
(2) Variable Bandwidth - fully clockwise.
(3) RF Level control - MAX.
(4) Center Fr-equency control - 5 MHz (will now be centered for all bands).
(5) Sweep Rate selector to 0.5 - 6 Hz, Variable - completely clockwise.
(6) RF Attenuator - 10 db. .
(7) Vertical Blanking - ON~

(8) Scope vertical channel to 0.1 vicm sensitivity.

B. Test Procedure

(1) Connect the equipment asshown in Eigure 3.::l
. , . -

(2) .Use an attenuator which has ':'0.2 db flatness, or better,in any
of the aix bands. · .

(3) For optimum results it is best to connect the attenuator directly
to theRE' OUT jack of 1520 at one end and directly to the detector at
the other end.

-29-
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(4) starting with the 600 ::.vIHz to 1200 MHz band, sweep the entire ~ .
frequency range using markers to ascertain that the frequency response
measured is within the band limits.

(5) Adjust the Vertical Gain control for a reasonable scope presentation.
(6) Switch in 1 db of attenuation in the added attenuator and note the

change in level. corresponding to the 1 db change. Check to see if
the unattenuated variations are within the 1 db limit (:!::O. 5 db).

(7) Repeat this procedure on all other bands.
(8) On the • 05 - 10 MHz band, the bandwidth should be reduced when

checking the detector in the • 05 MHz to 1 lYIHz region. Also the
Low Frequency Detector Adaptor should be used below 1 MHz" The
Variable Marker may be used for frequency identification.

3. 2~ 9. 2 VSWR

A. Initial Conditions

(1) Same as 3.2. 9.1 (Flatness) •

.(2) Use a VSWR bridge at the RF OUT jack -of the 1520• . Refer to
manufacturer's manual for this test procedure.

B. Test Procedure

Sweep all -six bands and see that the detector VSWR is less than or
equal to 1.3:1 for. 05 - 900 11Hz and 1. 4:1 for 900 - 100 :\tllz ranges.

3.2.10 MARKER INPUT OPERATION

3.2.10.1 INI'rIAL CONDITIONS

Same as section 3.2. 9A except Sweep Rate to be 6 - 60 Hz range, and
bandwidth to be set to 100 11Hz in 1 - 300 Mllz range.

3.2,10.2 TEST PROCEDURE

(1) Connect the equipment as in Figure 3.1.
.(2) Connect a 20 mv level signal to the EXT :HARKERS input jack, at the

frequency to be measured.
(3) Adjust the .External Markcr Size control and see that a marker of at

least. 03 volts peak-to-peak is ohtained.
(4) Check at 0.1 and 10 ::\u[z on the .05 - 10 :\IHz band and at 1 and 100 :"IHz

on the 1 - 300 :\f[lz band,
(5) It will be necessary to reduce the Bandwidth 50 the. 03 and 1 :\IIIz: marker

may be seen proper-ly. The low fr eque ncy detector adaptor t9S1A) should
be used for this check.
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3.2.11 IKTERNAL MARKER CAPABILITY

3.2.11.1 CRYSTAL HARIvIONIC l\IARKERS

A. Accuracy

(1) Remove top cover of the instrument.
(2) Locate the unused BNC connector (T PI) on the harmonic

marker module in the center of the instrument.
. (3) Connect a cable between the connector (TPl) and 3. frequency

counter capable of reading 1, 10, and 100 MHz to.:::. OOl~o

(10 PPM) accuracy.
(4) Turn the Harmonic Marke r switch to 1 iVIHz and read the frequency

on the counter. The marker accuracy should be +. OOoSC or
. v ._

better; Refer to Table 3.5 for specifications.
(5) Repeat for the 10 and .100 MHz markers •

• B. Minimum Amplitude

(1) Initial Conditions

a. Bandwidth selector.- WIDE.
b. Variable Bandwidth fully clockwise (initial).
c. RF Level control - MA...X.
d. RF Attenuator - 10 db.
e. Ve rttcal Blanking - ON- .
f. Sweep Rate selector - 6 - 60 Hz Variable fully clockwise.
g. Counter - OFF.
h. Harmonic Marker-s - OFF.
t, Harmonic Marker Size - completely CCW.
j. - Scope Vertical Channel - 0.1 v/crn sensitivity.

(2) Test Procedure

a. Turn on the 1 )'-IHz Harmonic Marke r s ,
b. Adjust Harmonic Marker Size for a 0.1 vall peak-to-peak or

more marker.
c. Adjust Bandwidth control for apprcxtrnate ly one C:\I between markers.
d. Turn Ce ntc r Frequency control til nece s sary) SO that the marker

height over the whole band is checked. (.-\ U. 1 V pp marker .s hould
be obtainnblc , )

e. Check all six bands,
f. Repeat for 10 :1.I1d 100 :\Illz markers on a llnppl ic nblc bands.

(100 :\nIz mnrkcr s nre to be checked nt full bamiw idth. )
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. TABLE 3.2.11.1

.
CRYSTAL HARMON~C:MARKERSPECIFICATIONS

FREQUENCY ACCURACY (lVlliz)
(FUNDAMENTAL

OSCILLATOR) LIMITS (2:.005% - 50 PPM)

(MHz).
LOW HIGH SPEC

1 0.999950 1. 000050 0.1

10 9.999500 10.000500 ." .

100 99~995000 100.005000 ' "

TABLE 3.2.ll.2

VARIABLE MARKER SPECIFICATIONS

'BAND FREQUENCY I COUNTER l<\ccURACY (MHz) '
(1IHz) (MRz) " I DISPLAY I LL\1ITS (:t. 027). SWITCH c

LOW HIGH
i SPECi

I I

.\
.05-10 1 KHz 0.999 .300 1. 000200 I

0.1 V 1
i
I !

10.002000
I i10 CENTER 9.89 :3:>00 I "I .

! MHz
I

I

I

I I
1-300 50 ,CE NT ER Ll ~ . aaJOOO 50.010000 " i

MHz I
I I

I

I
i I

1 100. ozoooo i I

100 CENTER i 99.1}3DOOO II I

I MHz' i I !
I I

-33-
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3.2.11.2 VARIABLE I\JARKER

A. Initial Conditions

(1) Bandwidth selector - NARROW.
(2) Sweep Rate selector - CWo
(3) RF Level control - MAX.
(4) RF Attenuator - 0 db.
(5) Counter - ON.
(6) Connect frequency Counter capable of reading frorn , 05 to 100 :vrnz

with .:::. 005<70 'accuracy to the RF our jack.
(7) Terminate 50 n RF cable at counter input with 50 ~ if the counter

input is a high impedance,

B • .Test Procedure

(1) Switch to the • 05 - 10 MHz band and compare the frequency on the
Variable Marker- counter with that read on the external frequency

. counter.
(2, Check the Variable Marker counter at 1 and 1011Hz by adjusttng the

Na--rTOW Sweep Centering control. .
-. (3). Repeat for .th e 1 -300 ..MHz band and check at 50 and 100 .MHz.

(4) The .limits ·and:Counter :.Display switch-settings ar-egrven in Table 3.6.
(5) ·:&tSvieep Rate-selector to 6 - '60 Hz .r.ange ,
(6) .&rtup:eq'..1.ipmentasin F.ig'.lreL
(7) set .scope to u.Lv/cmsensttivity .

.(8) Set counter display to right hand ) ·IHz position.
(9) Adjust the Variable Marker Position and Variable 'Mar ke r S:Ze

controls fora marker and see that a marker of greater amplitude than
. O. 1 V is obtained.

(10) Check both the 0.5·- 10 j,VIHz and the 1-300 l'illiz bands.
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SE·CTION

PRELIMINARY INFORMATION

I . I INTRODUCT ION

This manual provides the necessary information for the maintenance
and alignment of the Kay Elemetrics Model 1520 Sweep Generator.
A functional description and block diagram are included in
this section. These, in conjunction with· the wa ve s ha pe and
schematic drawings, should prove helpful in troubl .eshooting
the unit. It is suggested that the Check-out Procedure, in
the Ope r e t o r t s Manua I, ' be performed as a p rerequ i s i te/ to any
maintenance action. This wi I I·also help in ascertaining whether
the out-of-speciticatlon Indication or inoperative condition
is caused by a component breakdown or b'y misal ignment.

Any assistance required in maintenance or part procurement
shou Id be requested from Kay E Iemetrics Corp,. Pine Brook,
New Jersey.

1.2 FUNCTIONAL DESCRIPTION AND BLOCK DIAGRAM

I . 2 . I . 0 5 to I 200 MHz M-o du Ie

The . 05- 120.0 MHz Mod u lee 0 nt a ins f 0 uroc t a ve s wee pin g 0 sci I Ia tor s ,
a Local Oscillator, a Mixer, a PIN Diode Leveler,an External.
Marker Mixer and an ALC Detector. Microwave techniques, with
the circuitry printed on a fiberglass teflon substrate, are
use d t hr 0 ugh 0 ut t his modu.1 e •

The four varactortuned osc III ators cover the 255 to 510, 340
to 680, 450 to 900 and 600 to 1200 MHz frequency ranges.
The RF I eve I at the output of these osc ill ators Is about 60mw
.nomi na l , but variations of 3 DB are not uncommon for an octave
bandwidth sweep.

The desired octave oscillator signal Is s e l e c r ed by the PIN
Diode switch. The signal then passes through ~he PIN Diode
Leveling Attenuator, which is capable of about a 15 DB leveling
range. The diodes are biased by the ALC AMPLIFIER so as to
maintain a reasonable RF maTch at al I levels of attenuation.

At this point the signal passes through a high frequency teflon
switch which selects for the output circuits, either the octave
bands or the he r r o dv ne d (.05 to 10 and I to 300 r~Hz) bands.



Before leavlng the module the RF signal is sampled by the
Harmonic Marker circuits, the External Ma~ker Mixer and the
ALC Detector. The External Marker Mixer mixes an external
CW s I g n a I \'1 i t h the s we p t RF s I g na I for the 9e nera t i ,0 n 0 fan
audio t r eque nc v IlBirdie," which Is amplified in the vertical
channel ampl ifier -. The ALC detector sampl .es and detects the
RF voltage. The detected voltage, being amplified in the
ALCAM P L ! FIE R, I s fed bac k tot h e PIN D i 0 deL eve I e r for a ut .omat i c
I.evel con t r 0 I pur p 0 s es • .

The ALC circuit keeps the RF voltage constant at the Input
to the 50n output resistor, thus produciQg a true 50n frequency
source.

The 600 to 900 MHz frequency range of t he 450 to 900 MHz osci II ator
is sampled and fed into the mixer. The 900 MHz Local Oscl I lator
drives the doubly balanced mixer. The 900 MHz Local Oscillator
drives the mixer 'har d , so that the low level swept signal
is clearly chopped, thus, keeping distortion to a minimum.

The I to 300 MHz signal from the mI x er Is filtered and amplIfIed
externa Ity CI n the .05 to 300 MHz amp IIfler*) and fed "back
to the teflon swItch of ~he .05 to 1200 MHz MODULE. With
t h.e s w· I t chi il the he t rod y ned ban ds po sit ion, the RF s Is na I
passe~ thro~gh the output circuits as is in the octave ranges .

*NQTE

The .05 to 300 MHz s l g na l wll! pass Into the AMPLIFIER
only If the switch In the .05 to 10 MHz MODULE is
cqrrectly set. If It Is set to the .05 to 1.0 MHz
po sit ion, the .05 I 0 ,MHz s I g na I wI I I pas s t h r 0 ugh
the output circuits. For the hetrodyned bands,
I eye lin9 I 5 ace 0 mp I Ish e d by mea n s 0 fan FET
tfansistor in the .05 to 300 MHz AMPLIFIER.

1.2.2 .05 to 10 MHz MODULE

The . 05 to 10 MHz Modu I e conta i ns a 40 MHz Loca lOse i I I ator J

a 30 to 40 ~~ Hz Swee pin g 0 sci I I a tor, ado ubi y ba I a nc ed Mix e r ,
a filter network, and a switching reed relay.

The Osci Ilators uti I Ize . .Iow drift FET transistors, with a
varactortuned Sweeping Osci Ilator. The Mixer is driven hard
by the Local Osci Ilator, while the swept s I q na.l Is kept low,
to minimize distortion.

The f l l r e r , consisting of a 12 MHz lowpass elyptic function
filter in series wIth a 34 MHz lowpass elyptlc function filter,
must reject the Loca I , Osci II ator and swept fundamenta I frequenc I es
by more than 30 DB below the he t r'o dv ned output since no filtering
can 0 c cur In': the • 0 5 to 300MHz Mil PL I FIE R •

2



. ,.--

-" A voltage actuated reed switch selects either the .05 ~o '10
MHz or the I to 300 MHz signa I (from the .05 to 1200 MHz MODULE)
for the .05 to 300 MHz AMPLIFIER.

1.2.3 300 MHz LOll/pass Fi Iter

The filter is of a stripllne design with printed capacitive
and inductive components.

1.2.4 .05 -300 MHz AMPLI'FIER

The ampl ifler, being .o f a wide band design, uses emitter RF
degeneration and pe a k l nq techniques. Collector c ur r e n f stabi 11
za~lon transistors keep the current in the RF transistors
constant. Since DC collector current stabIlization and emItter
degeneration is provided, the amplifier gain is quite stable
with respect to tempera·ture changes and ~ransistor variations.

A FET transistor leveling stage provides varlable .attenuatlon
from zero to great~r than 20 DB. The FET transistor Is driven
from the ALC AMPLIF1ER.

1.2.5 - RF ATTENUATOR

The RF attenuator Is of turret d~slgn and uses precision TI pads.

1.2.6 HARMONIC MARKER MODULE

Sw I tchab Ie crysta I' .co nt r o II ed Osc I I Iators at I, 10 and 100 MHz
pro v ide the dT I v I ns s Ig na Is for the s t e p- r e co ve r y d I0 de 0 1 •

The step-recovery diode produces a signal rich In harmonics
at frequencies of up to 1200 MHz and beyond. These harmonics
are mixed with the sampled swept frequency in mixer diode D ,

2

producing audio frequency birdies corresponding to every
harmonic frequency contained In the sweep. Theblr~les are then
amplifled .for display In the VERTICAL CHANN'EL and Narrow
Sweep board.

1.2.7 SWEEP BOARD

ReferrIng to the Block Diagram, the sweep waveform is generated
In an integrating Operational Amplifier. The Schmitt Trigger
cl rcu I t senses the amp II tude of the sweep waveform and when
It Is large enough, its output changes state. The outpuf
of the Schmitt Trigger is fed back to the Operational AmplIfier
input VIA the SWEEP RATE control and the Sweep Hold cl rcuit.
The change in direction of the Schmitt Trigger output causes
the capacitor to change direction of charge thus c2using a
ramp in the opposite direction. .

3
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The Sweap Hold circuit stops the capGcltor from charging during
the tim~" the Counter is counting the RF frequency. The Sweep
Hold circuit is activ~t8d during counti~g by a pulse from
the Variable Marker board. .

NOTE

At this point, reference should be made to the
Sweep Board schematic.

In the LINE TRIGGERED Mode, the Line Trigger circuit samples
the sweep voltage waveform and when the waveform reaches approxi
mately +5 volts, a comparat~r changei state and sends a pulse
to the Sweep Hold circuit. The sweep is held unti I a pulse
synchronized to the AC I ine frequency causes t~e Schmitt Trigger
to change state. When the Schmitt Trigger chanees state,
a signal is fed to the comparator causing it to revert to
Its original state. This In turn releases the Sweep Ho!d
circuit e i low l nq the s we e p to continue through one complete
cycle at the end of which the sweep is stoppoc and the sequence
repeated. .

The following are a few secondary but necessary sweep functions
and f e i:lt ur e s :

The Sweep Expand Diode circuit being switched in during LI"NE
TRIGGERED ~peratlon would al low the sweep voltage waveform
E to rise" hlgh~r than un~er non-I ine triggered operation.

"The voltage is not allowed to rise higher since It Is stopped
by the comparator and Sweep Stop cIrcuits. The diode provides
stopping s t e b l lIty by allowing a full level sweep volt.age
waveform with the Schmitt Trigger sti I I not ready to change
state. However, the line trigger pulse, when It arrives at
the input, has sufficient energy to change the state of the
Schmi-tt Trigger. The Line Trigger Enable Diode circuit boosts
the DC level of the line trigger pulse, only when the sweep
is stopped, allowing the Schmitt Trigger to be triggered at
this time only. " The Line Trigger Enable Diode circuit Is

"energized by the comparator.

The Sweep Ratio Diode circuit causes the Schmitt Trigger output
voltage to be non-symmetrical about ground. The rising and
fal ling slopes of the s~eep voltage waveform, thus, have different
rat~s of change sInce the timing capacitor's rate of charge
is changed.

FInally, it should be mentioned that the ·Field Effect transistor
QA does the actual stoppIng of the Timing c3pacltor's charging.
Field Effect transistors Q4 and Q5 provide very low leakage
during sweep hold operation.
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1.2.3 LINEARITY BOARD
r'.

The sweep vol tags waveform, after passing through the BANDWIDTH
control, "is e po l l s d to the input of the operational type linearity
amp I i fie r . A non lin e a r '1 e h' 0 r kin the fee dbac k I00 p g i ve s
the amp I i f i 8 r Its .oesir e d 0 ut put c ha r act e r i s tic .. Depen din 9
o n t il .;; s \>I e pT 0 5 C i j ! a -t 0 r r S r e qui rem e nt s , the non I I near I I near i t Y
network wi I I orovide ~s much as a 50 to 1 slope variation,
in the output wevsform, over the output voltag~ range.

I nd i v I duaiL i ne 5 r- i t Y netwo r ks are use d for e a c h_ban d . The .
pots In these networks allow for precise s ha p l nq v s o as to
match, almost perfectly, the Oscl I 13tor requirement~. The
s hap e d'. 0 ut put 0 f the Lin ear i t Y netw0 r k i sap p I led ' d ire c t -I y
to the Oscl I lator varactor diodes under WIDE ~and operation.

I . 2 . 9 Na r row Ban,dee nt e r i n9 Ne \'/ tor k

Durlngn<3rrol\' band operation, the SWeB;) voltage Is appl ied .
to the Narrow Band Centering network instead of the LInearity

- board. The output of the Narrow Band 'Centerlng network Is
appl ied directly to the varactors cf the Osci Ilators. A maximum
of about 1% bandwidth is obtainable, but a greater degree
of s t ab I l ity is achieved.

1.2.10 Voltage Cbmparator

Under NARROW band operation the CENTER FREQUENCY dial does
not trac~ the NARROW BAND CENTERING control and the L'ineari+y
board outpuT Is disconnected from the Osclll ator varactors . .
However, the Linearity board output voltage stl I I corresponds
to the setting of the CENTER FREQUENCY dIal. Then, as under •
wldeband conditions, If we set the Oscillator varactor voltage
the same as the Linearity boafd output voltage, then the output
frequency wi I I correspond to that read on the CENTER FREQUENCY
dial. The Voltage comparator detects when the voltages are
e q'u a l and, therefore, Indicates that the output frequency
Is the same as the CENTER FREQUENCY dial reading. The proper
sett I ng of the NARROW BAND CENTER ING con t r 0 lis that, po In t
where the crossover point between the two indIcator I tghts
Is reached.

1.2.11 VarIable Marker Board

The sweep voltage waveform from the Sweep board Is fed into
the Marker Generator. The Marker Generator consists of two
high-gain operational amplifiers In parallel but of opposite
phase. Except.during the short interval for marker generation,
the ampl Ifiers are in saturation and the net output is zero.
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A large amount of gain, during marker generation, a l l ow s the
amplifiers to go from one state of saturation to the other
very rapidly. Due'to a slight offset in timing between the
nonsatu r-ated status of the operat i ana I amp Ii f i e r s , the net
output during marker generation Is not zero but is a triangular
marker. Also essential in producing a symmetrical m::lrker
i s the f act t hat 0 ne amp I i fie r 'ha 's t wice the 9 a i n 0 f the 0 the r •

In the Sweep and ~o~nter Control Section, the v~ltage comp~rat~r
samples a fast changing ramp voltage from the Marker Generator
and Initiates the sweep stop and Counter operation sequence
at time t 0

1

NOTE

The waveform as c a II ed out on the schemati c of the
Variable Marker board may be helpful to the
u n de r s tan din 9 0 f ,t his sec -:- ion •

A Dulse from the voltage comparator causes the 0 & 0 output of
,A.,4-A flip-flop to change state at time t. TheQ outout goes to

1

a logic 0 and the Q output to a logic I. The 0 output feedi the
Sweep stop circuit of the Sweep board stopping It during the
logic o time. The Q outp~t controls the time-base AND gate,

'i n h i b i t i ng the Counter's strobe pulses while Q Is In the 0 state.
But at time t. Y'/hen q goes to a logic I, the AND gate \'11 II

1

feed strobe signals through an Inverter to clock f l l p e f l o p A4-B.
F lip - flo p A4-~. iss e t up for p t:I reb ina r y tog g lin g and its 0
output Is normally a logic 0, prior to time t'. At time t , the

. 1 2

first strobe pulse a l l ow a d through the MW gate falls to a l o q Ic
o and clocks flIp-flop A4-B to its complementary state (after
inversion to a logic I).
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At time t a second strobe pulse falls to a logic 0 which
3

again complements fl ip-flop A4-B" returning it to its normal state.
At t with O output of flip-flop A4-B going to a logic a and

3

driving the clock input of flip-flop A4-A, the 0 output of
flip-flop A4-A is set to a logic I. The 0 output of flip-flop
A4-B Is also used to Initiate the storage transfer within the
counter at t , updating the readout to the frequency count just

3

performed.

1.2.12 VERTICAL CHANNEL

In the VERTICAL CHANNEL the External, HarmonIc, and Variable
markers and the vertical Input (detector output) signals are
combined and amplified. Before appearing at the VERTICAL OUT
Jack, the amplified signals are blanked when the VERTtCAL
BLANKING switch Is turned on. An FET transistor is used for
the purpose of blanking. Before combing the Harmonic and
External marker, signals are preampllfled.
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2. I

.", .

SECTION II

ALIGNMENT PROCEDURE

INTRODUCTION

This sectt"on provides the Information necessary fo~ the performance
of a complete alignment of the 1520 Sweep GenerGtor. Should any
dIfficulties be experienced In meeting the specifications, ~he

troubleshooting guide In the Maintenance Section should be uti Ilzed
and the discrepancy cleared before proceeding with the alignment.

2.2 TEST EQUIPMENT REQUIREMENTS

NOTE

It is suggested that the test equipment
listing pe closely adhered to and that.
any nec~isary substJtutlon meet 6r
exceed the accuracy specifications of
substituted unit.

ITEM

D. C. Vo I t
meter

Power Meter

Thermistor
Mount

MINIMUM PERFORMANCE
SPECIFICATIONS

Range; IMv-IKy.
Accuracy: +1%
Input z: T Meg-OHM

Power Range: 0.1 to 10 Mw
Accuracy: ':'1%

vSVI R: I. 75 ~~ a x I 0 - 30M Hz
1.35 Max 30-100 MHz
1.1 tvlax O.I-IGHz
1.35 Max 1-1.2 GHz

LI mI't -0 fEr r 0 r : +4% 0 f
affixed value -
Type: Temperature
compensated
Fr e qu e ncv range: 10 to
1200 MHz

8

IDENTIFICATION

MI I I I vac
Instruments
MV-778

Hewlett-Packard
432A or 431C.

Hew lett-Packard
847eS or 4788.



MINIMUM PERFORMANCE
ITEM SPECIFICATIONS

RF Voltmeter VSWR: 1.3 Max 50 ohm
Frequency Range: .05 to
50 MHz
Limit of Error: +3%
Voltage Range: 0.25 to
I .25 VRM'S

Oscilloscopes Range: DC-300 KHz
Sensitivity : 10 Mv
Hor.lzontal external
input linearity:
Less or equa I to 2%

.s I g na I Ran ge: I - 30 0 r4 Hz '
Generators Accuracy: +1%

Output: 0.02 to c: . i VR,~lS

Range: 255-1200 MHz
Ac c ur-a c y: + 1%
Output: .02 to O. I VRMS

*NOTE

IbEtn I FICAT ION

He\." I ett-Packa rd
41 I A

Tekt'ronlx 547 or
Tek tronlc 545 with
Type IAI preamplifier.

*See Note

"'See ~Iote

The recommended Signal Generator in both cases Is the
Kay Model 1520A or equivalent. To calibrate to required
accuracy, use the harmonic and variable (counter)
marker systems. Locate the desired frequency birdie,
red uc e s wee p wid t h to z e r-o wh I I ekee pin g the b I r die 0 n
the screen an .d switch to CW operation. Below 100 tvlHz,
'read the frequency on the counter to .02% accuracy.

Frequency
Counter

Spectrum
Analyzer

Range: .05 to 1200 MHz
Accuracy: +0.001%
(10 PPM)

Frequency Response:
+2db
Range: .05-.3600 r'lHz

9

Hewlett-Packard
5245L (Std.) with
the 5253B and
5254C Converter.

Hewlett-Packard
85538/8552B in
1415 Display Sec-
t ion (I KH z - 110M Hz)
85518/8518 .
(IOMHz-40GHz)



Osc i I loscope
Probe

Direct non-attenuating,
shielded

Com pat i b Ie ',,/ I t h
o s c i I loscope

IIln Shop" produced
item. This can be

' ma de up with a 2-1/2
to 3 foot length
of shielded cable.
Ooe end fitted with
a male connector,
compatible with the
osci Iloscope vertIcal
Input connector . . The
other end should
have approximately
1/2 inch of the
center conductor
exposed. The bared
end of the center
conductor should ·be
bent into a hook,
to facilitate con
nection to test
points.

2.3 ALIGNMENT PROCEDURE

2.3.1 RIPPLE CHECK

Set osci Iloscope for Imv/cm sensItivity. s~t sweep time
for 5ms(cm. Scope should. be A. C. coupled. Using the
non-attenuating probe, check the ripple voltage at the
following points: (8aard # 12,616) .

' Te s t Point Maximum Ripple

TP 5 I .5 mv pea k to pea k
TP 1 I mv II " II

TP 4 2 mv 11 11 11

TP 3 2.5 mv II " "
TP 2 I mv " " II

2.3.2 POWER SUPPLY VOLTAGE

NOTE

Any adjustmant of the power supply voltages wi I
necessitate the recal ibration of the complete
Ins tr umen t . The ref 0 r e, i tis best to Ieave
the su pp l ies alone, especially if the vo ltage
is within 5% of the desired voltage.
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2.3.2. I Using the D. C. voltmeter check and/or adjust the
following voltages: .

NOTE

The P. C. Externder Board should be inserted
between" the , "Mo t he r " board (# 12,616) and , the
board under test .

BO .a r d Voltage Adjust

12072 +15VDC R3
11 +90VDC RI.
11 -15VDC R2

12073 + 5VDC RI
" -30VDC R2

2.3.3 ALC BOARD (12,015)

2.3.3.1 INITIAL CONDITIONS

A. Insert board extender between board and unit.

B. Set CENTER FREQUENCY control to 5MHz on the
.05 to 10M~z Band (Do not Not move the CENTER
FREQUENCY control during the performance of this
procedures.)

C. Set SWEEP RATE control to CWo

D. Set al I Board controls to midrange.

2.3.3.2 PROCEDURE .05 TO 10 MHZ & TO 300 MHZ BANDS

A. Set RF ATTENUATION to 0 DB.

B. Set RF , LEVEL to MAX (fully clockwise).

C. Set FREQUENCY BA~D to I to 300MHz.

D. Place pow~r meter on RF OUT jack.

E. Set O. 5VR~~S ADJ (R31) to obta i n 5mw on power meter.

2.3.3.3 PROCEDURE 255 TO 510, 340 TO 680, 450 TO 900,
600 TO 1200 MHZ BANDS

A. Set RF ATTENUATION to 10 DB.

B. Set FREQUENCY BAND to 450 to 900MHz.

I I



C. By use of a cl ip lead, short TP-I '(test point) to
ground.

D. Adjust the SERIES LEVEL control (RIB) for O.4V
at TP-3.

E . 8Y use 0 fan extern a I power sup ply', pia c e I a v 0 Its
on TP-I.

F. The voltage on TP-3 should be 0.90. If it is too
high adjust the SERIES SENSITIVITY control (R22)
counterclockwise somewhat. If too low adjust R22
clockwise.

G. Repeat C through F untl I no further adjustments are
necessary.

H. Short TP-I with the clip lead and adjust the
SHUNT LEVEL control (R28) for +4.5 volts on TP-2.

I. Remove short on TP-I •

J. Connect power meter to RF OUT Jack.

K. Adjust IVRMS ADJ (R32) for 2mw reading ' on the power
meter (20mw RF output before attenuatIon) •

L. Cal ibratlon completed, remove board extender and
reinsert board.

2.3.4 DIVIDE-BY-TEN BOARD (I' ,678)

2.3.4.1 INITlf\L CONDITIONS

A. CENTER FREQUENCY control to 100MHz.

B • FREQUENCY 'BAND (MHz) switch to I to 300MH z ."

C. S'tlEEP RATE control to C~/.

D. RF ATTENUATION to .10 DB.

E. BANDWIDTH ' c o nt r o l to WIDE.

F. COUNTER switch to ON.

12



2.3.4.2 CALIBRATION PROCESS

A. Check that the decimal point appears to the right of
the center digit of the counter.

B. Set RF. LEV ELeo nt r 0 I f u I lye I0 c kwi s e .

C. Using a power meter on the RF OUT jack as an
indicator, by means of the RF LEVEL control reduce the
output power by 10 DB.

D. Adjust the TRIG LEVEL adjust (R3) until a steady
reading Is observed on the counter. Rock R2 and
set to the center of the steady counter reading
pot area. If the -1008 RF output operation -is
not obtainable at 30 MHz and above see Section •.
. - ." - , . . "

E..Throw in 20 DB of RF ATTENUATION for isolation and see
th.at the counter reads properly from I to 103MHz.

F. Set RF LEVEL fully clockwise and .check for proper
counter r~ading from I to 103MHz.

2.3.5 LINEARITY BOARD (12,070)

NOTE

Make linearity board adjustments only after the
oscillators are properly cal ibrated. See
appropriate calibration process. All cabinet
panels should be left on the unit except the
panel that covers the LINEARITY BOARD. The unit
must be turned on for an half hour prior ~o this
procedure, thus allowing for temperature vari
ations. Cal ibration should be achieved to'
wIthin one halt of the specified accuracy. When

. progressing from band to band, a period of ten
minutes should be allowed for stabilization.

2.3.5.1 INITIAL CONDITIONS

A.

B.

C.
/""'

D.

E.

Set CALIB~ATE screw driver control to vertical positon.

Set CENTER FREQUENCY to center of dial.

BANDWIDTH switch to WIDE.

BANDWIDTH - VARIABLE control fully counterclockwise.

S~/EEP RATE - switch to 6 to 60, VARIABLE fully
c I oc k'tl i s e .
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F.. RF LEVEL - MAX.

G. RF ATTENUATION - 10 DB.

H. VERTiCAL BLANKING - ON.

I. COUNTER - OFF.

J. VARIABLE MARKER SIZE - completely counterclockwise.

K. Set al I SHAPING ADJ pots to maximum r e s I s t a nc e (fu Ily
clockwise.

L. Set al I LAST KNEE, FIRST KNEE, POSITION and SENSITIVITY
controls to midrange.

M. Connect the equipment as in Figure 2 ..1.

2.3.5.2 CALf BRAT ION PROCESS

NOTE

The Linearity Board (Board # 12,070) circuitry Is set
up in s l x vertical rows, each corresponding to a
particular frequency band, and .running consecutively
from Band #1 CO.5-IOMHz) at the left to Band #6
(600-1200MHz) at the right. The test points
designated "TP-A" are situated at the tops of their
res.pective rcws, these designated "TP-B" are at
the bottoms.

A. Set the FIRST KNEE adjust for zero voltage at the
TP-A for the band undergoing alignment. (I. e. Band
#1 (.05-IOMHz) R32, TP-Al, Band #2 (1-300MHz),
R34, TP-A2 etc.) See Table In the cpse of complete
a I ignment proceed from Band 31 thru Band #6 setti ng
allapproxirnate FIRST KNEE adjusts for zero at t hel r
respectlv~ test points.

B. Set the LAST KNEE adjusts for 4.35 volts at the
approximate TP-8's. See Table

C. Repeat Steps A and B, if necessary.

D. Set the FIRST KNEE adjusts for maximum position
voltage at the TP-A's. (fully counterclockwise)

E. Using 10 /AHz HARMONIC jvlARKERS (IMHz markers on·
.05 to 10MHz band)} adjust the VARIABLE BANDWIDTH
and the CENTER FREQUENCY CONTROLS for an exp~nded

birdie which covers most of the horizontal scope
display.
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F. Tu~n the VARIABLE BANDWIDTH cont~ol completely
clockwise whi Ie observing the birdie. If necessary
position the scope's hori~ontal di~play so that the
birdie fal I exactly on the center vertical graticule.

NOTE

The S~"EEP RATE shou I d be reduced slight I y
during this and the following calibration so
as to reduce the birdie "ring."

G. Octave ranges (255 to 510, 340 to 680, 450 to 900,
600 to 1200 MHz)

I. Set CENTER FREQUENCY control so that the lowest
specified frequency in band is observed on the
scope.

2. Set BANDWJDTH - VARIABLE control so as to set the
first 10 MHz excursion in the band to cover exactly
two horizontal scope divisions. (An external
marker may be used to locate the beginning of the
band.) , See Figure 2.2.

3. S~t CENTER FREQUENCY dial to the beginnlITg of the
band frequency. Set the POSITION ADJ ( Lnt ) so
that the beginning of the band marker Is positioned
~n the center vertical gr.aticule. , See Figure 2.2.

4. DetermIne the linear portIon of the sweep. It will
usually be no more than 10 or 20MHz wide starting
from the lowest frequency in the ·band.' See
Figure 2.2.

5. Select the highest frequency birdie in the linear
regIon of the swept RF (work at 5MHz Intervals by
using the small 5MHz sub-harmonics). See
Fig u re 2.2..

6. Set the CENTER FREQUENCY dial to , the frequency
of the birdie selected in the previous step.

7. Set the SENSITIVITY ADJ (int) pot (R233) to
place the selected birdie exactly on the center
vertical scope graticule. See Figure 2.3.

8. Retu rn the CENTER FREQUENCY d i a I to the low end
of the band and repeat Steps 3,6~7, and 8 if ~

necessary.
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F.l 9u re 2.2

A. larger external marker denotei beginnIng of b~nd.
B. FI'rst IOMHz excursl6n In band ~overs exactly ' two divisIons.
c. B~~lnning of band marker is positioned exactly on cente~

gratlcule.
D. linear portion of sweep starting from beglnnlng of band marker.
E. Highest frequency birdie .ln the Ilnear region of sweep

C5MHz sub-harmonic here).
F• Bi r die inn 0 n- I I ne a r reg ion s how n away f rom its pro per 9 rat i c u l e

I I ne •.
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Figure 2.3

A. Highest frequency birdie in the lInear region centered on center
vertical graticule.

B. Linear regIon ,l OMHz bl r d I e s fallon every other vertlca,l
gratlcule lines.

C. Linear region.
D. BegInning of band birdie.
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9. Adjust BANDWIDTH so that In the linear region
10MHz birdies wi I I fal I on every other vertical
graticule line when the CENTER FREQUENCY control
Is pro~erly set. See Figure 2.3.

10. Set CENTER FREQUENCY dial to ~he frequency 6f
the h I' 9 hest f r e que nc y lin '3 a r reg ion b i r die (t he
birdie should now be at l'he , scope's center graticule
I ine as shown in Figure 2.3.)

J I. Set the lowest frequency SHAPING ADJ (RI32, RI62,
R192, or R222) to midrange.

12. Adjust the FIRST KNEE adjust (int) so that the
highest frequency linear region birdie (see
Figure 2.3) just misses being pulled by fhe
sh~plng network. See Figure 2.4.

13. Set the lowest frequency . SHAPING ADJ (R.132, RI62,
R192, or R222) so that the next two higher .'
f r eque nc y" 10M Hz bird i e 5 f a I I on the i r res pec t i ve
a I t ern ate g rat i cui eli ne 5 • I t ma y ben e c e s 5 a r y ,
to compromise this control. with the Fi rST KNEE
ADJUS,T con t ro l . See Figure 2.4.

14. Set the CENTER FREQUENCY dial ~o the frequeQcy
of the next higher lOMHz birdie (after the
highest fr~quency I [near region birdie) and adjust
t~e 10~~st f~equency SHAPING ADJ t6 center the
birdie if necessary. See' Figure 2.5.

15. Continue up In f r eque nc v in 10MHz l nt e rv e l l s as In
Step 10 untl I the next higher SHAP ING ADJ beg i ns
to have affect (test by turning the SHAPING ADJ
pot). See Flg,ure 2.5.

I 6 . Quickly check the dial accuracy In 10M Hz I nt e r va Is
back to the starting frequency. Com ~~omise the
settings of the lowest frequency SHAPING ADJ
and LO~/ER K~~EE ADJ if necessary, Re+urn to
where left off In step 15.

17. Continue up in frequency as In Step It but use
the ne~t higher frequency SHAPING ADJ untl I the
next SHAPING ADJ starts to have effect. Again
compromise and give a quick recheck of the lower
frequencies.

18. Continue as in Step 17 until completed.

19
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A. Highest frequency linear region birdie just misses being pu l l e o
by shaping network.

B. Next two higher frequency 10MHz birdies set on their respective
tines by SHAPING ADJ.

C. Linear non-shaped region.
D. Beginning of band birdie.
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A.Hlghest frequency non-shaped linear region birdie.
B. Next higher IOMHz birdie o n t v e r f l c a l gratlcule.
C. 10MHz i nt er val b i rdl e s .
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H. Hetrodyned Ra'iges (.05 to IOMHz and I to 3.00~/iHz)

I. Set CENTE"R FREQUEi~CY contra I so that the highest
specified frequency in band is observed on the
scope.

2. Set BANDWIDTH - VARIABLE control
last IOMH'z excursion in the band
two horizontal scope dIvisions.
marker may be used to locate the
See Figure 2.6.

NOTE

so as to set th~

to cover exact I ')'
(An external
end of the band.)

For the .05 to IOMHz band divide the
frequency as given in this procedure
b y I O· ( ! . e. 5 r I0, and 20 bee 0 meO. 5 ,
I, and 2, respectively).

3. Set CENTER FREQUENCY di31 to the end of band
frequency.. Set the POSITION ,A.DJ ( I nt ) so thct
the end of the ban~ ·marker is positioned on the
center vertical gr~ticule. See Figure 2.6.

4 • 0 e t e r min e the lin ear par t ion :..' f the s wee p . I t
is usually no mc r e than IOor 20MHz wide starting
down from the highest frequency in the band.
See Figure 2.6.

5. Select the. lowest frequency birdIe in the Il'near
region of the swept RF. (Work at 5MHz intervals
by using the ~mal I 5MHz sub-harmonIcs.) See
Figure 2.6.

6. Set the CENTER FREQU~NCY dial to the frequency
of the birdie selected in the ~revious step.

7. 'Set the SENSITIVITY ADJ (int) pot to place rhe
s~lected birdie exactly on the center vertical
scope graticule. See Figure 2.7.

8. Return the CENTER FREQUENCY dial to the high end
of the band and repeat Steps 3,6,7, and 8, if
necessary.

'9. Adjust BANDWIDTH so that In the I inear region
10MHz birdies wi I I fal I on every other vertic3 I
gratlcule I ine when the CENTER FREQUENCY control
is properly set. See Figure 2.7.

10. Set CENTER FREOUENCY dial to the freq~e"sy oi the
lowest frecuency I inear r~~i0n birdls <the birdie
s h.o 'J I d now J eat the sec oe ' s c e nt erg ;- El - ! c u , e
lin e ass r, 0 '.: n i r: Fig ur e 2, 7 .
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Figure 2.6

A. Larger external marker denotes end of band.
S. Last IOMHz excursion In band covers exactly two d ivisions.
C. End 0 f ban d mar ke r i s posit Ion e d e xact Iyon c en t erg rat I c .u l e ,
D. Linear portlon of sWeep starting down from end of band marker.
E. Lowest frequ~~cy birdie In the linear region of the sweep

·( 5MHz sub-harmonic here).
F. ,' Birdie In non-linear region shown away fro m its proper gratlcule

I t ne ,
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FIgure 2.7

A. Lowest frequency birdie in the l l ne.a r r eq lo n centered on center
vertIcal graticule.

' 8 . l.Ln e e r reg.lon IOMHz birdies fallon every other vertical
graticule line.

e, Llnear·reglon.
D• End 0 f ba.nd b i r die •
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II. Set f h e highest frequency SHAPING ADJ (R63 or R93)
to midrange.

12. Adjust the FIRST KNEE ADJ ( t n t ) so that the lowest
frequency I inear region birdie (see Figure 2.7)
just mJ :; s e s bei ng p u I led by the s hap i n~ net \' 0 r k s .
See Fi~'J.re 2.8..

13. Set the highest frequency SHAPING ADJ (R63 or R93)
so that the next two lower frequency 10~1Hz b I rd i e s
f a l on their r e s pe c t I v e alternate graticule lines.
It may be n8cess~ry to compromise this control
with the FIRST KNEE ADJ (int) control. See
Fig u ~e 2 . '8 •

14. Set the CENTER FREQUENCY dial to the frequency of
the next lower 10MHz birdie (after the lowest ,
frequency I lnear region birdie) and adj st the
h.ighest frequency SHAPING AD~ to center the
birdie if'nec,essary. See Figure 2.9.

15. Continue down in frequency in 10MHz Intervals as
I n Step 14 untl I the next lower SHAP I NG ADJ
begIns to have · effect (test by turning the
SHt- .":'ING ADJ pot). Se : FIgure 2.9.

16. Qu l c k l v c c he ck the dIal accuracy in 10MHz intervals
back to the starting frequency. Compromise the
settings of the highest frequency SHAPING ADJ
and FIRST KNEE ADJ I f necessary. " Return to where
left off in Step 15.

17. Continue down in frequency as in Step 15 but
use the next 1'0we r frequency SHAP I NGAD J u n t I I
the next SHAP~NG ADJ starts to have e ffect. Again
compromise and give a quick recheck of the
upper frequencies.

18. Continue as In Step 17 until completed.

2.3.6 SWEEP BOARD (12,036)

2 .3 • 6. I I NIT I AL CON0 IT I, aNS

A. COUNTER switch is OFF.

;,-.
B. SWEEP RATE (Hz) to 6 to 60, VARIABLE control - fully

clockwise.

C. VERTICAL BLANKING switch to ON.

D. Set boa rd mounted pots as fa I lows: R22 camp I ete I y
clockwise (shortEd) and R26 to midrange.
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F,i 9u re 2.8

A. Lowest frequency linear region birdie Jus tm i 5 S e s being pulled
by shaping network.

B. Next two ' lower frequ.ency IOMHz birdies set on their respective
I I nes by SHAP ING ADJ.

C. Linear non-shaped region.
O. End of band birdie.
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Fig u re2 .9

A. Lowest frequency non-shaped 1 Inear re~ion birdie.
8 • Next lowes t 10MHz 'b I r die 0 n ve r tic a I 9 rat I cu i e •
C. IOMHz interval birdies.
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E. Conn~ct the HORIZONTAL OUT jack to the vertical
osc i I loscope input.

F. Set the scope's .VERT ga~n to 2 v/cm s.ensitivity.

G. Set the s~ope's INTERNAL SWEEP RATE to 5ms/cm.

2.3.6.2 CALIBRATION PROCESS

A. Note the sweep v61tagewaveform on the scope. Its
amp II tude shou I d be be tw e e n 8 and 12 V p-p a nd its
mean . voltage should be within ±0.75 volt of true zero.
Its ratio should be between 2.5: I and 3.5: I rise to
fu II time.

B. Using the scope as a reference, vary the VARIABLE
SWEEP RATE control and see that the sweep voltage
period varies between 167ms and 16.6ms (6 to 60 Hz)
or wider.

C. Change the SWEEP RATE swi'tch toO.5 to 6 Hz and as
InS t ·epBs e e t hat the per 10 d ·1 s va r I a b I e bet wee n
2 sec and\67ms or wider . .

D. Set COUNTER switch to ON and SWEEP RATE to CW, see
that th~ sweep voltage period on pin 7 Is between
0.5 and 0.2~ seconds. .

E. Set COUNTER switch OFF, change the SWEEP RATE
switch to 6 to pO Hz, VARIABLE fully clockwise and
observe the sweep voltage again at ~he HORIZ OUT
Jack.

F. Change SWEEP RATE switch to LINE LOCK and note the
change in amplitude of the positive going excursion.
Adjust the LINE=TRIGGERED SWEEP STOP ADJ R26 so that
the flat top occurs at the same ampl itude as .the
positive peak of the 6 to 60Hz range of Step E~,

G. Working with a 60 Hz I ine frequency, adjust the
LINE TRIGGER SWEEP TIME ADJ R22 so that a 4ms flat
occurs on ths positive peak of the sweep voltage.
waveform .

.._- __ .._------

H• Thr 0 \'/ CO UHTER toO N. If a rye0ARSE - V,A,R"A8 LE ~ ., APf': EP

POSITION control and , observe that a flat sten moves
up and down the complete excursIon of sweeo voltage
waveform.
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2.3.7 VARIABLE MARKER BOARD (12,037)

A. FREQUENCY BAND to ~05 to 10 MHz.

B. CENTER FREQUENCY to 5 MHz.

C. BAND\'~ IDTH to \'/1 DE, VAR IABLE fu I IY c Io c kw r see

D. SWEEP RATE switch to 6 td 60, VARIABLE about 75% of
f u I I c 10 c kwI s e, unt I I f I I c ke r just stops.

E. VERT.ICAL PLANKING - ON.

F. RF LEVEL - fully clockwise.

G. RF ATTENUATION - 10 DB.

H. VERTICAL GAIN - Mid range.

I. COUNTER - OFF.

J. HARJ10N I C r·1ARKER - OFF.

K. MARKER SIZE controls: HARMONIC and EXTERNAL
counterclockwise; VARIABLE - mid range.

l. VARIABLE MARKER POSITION - mid range.

M. Use extender card with the board (12,037).

comD I.etel y

N. Set both the COUNT POINT ADJ R5 and the SHAP~ ADJ
R25 trimmers to midrange.

, 2.3.7.2. CALIBRATION PROCESS

A. Pro~e test point TP-A whi 'le sweepIng the SCODe
horizontal channel w l r h the 1520 HORIZ OUT signal.

8. Set the SHAPE control R25 for a waveform that is
s ymmet r J c a I a bout ze r 0 v0 I tag e as s h0 \II n I n Fig u r e
2. 10.

C. Set up the eauipment as in Figure 4.5. I with the
vertical scope sensitiVity set at O. IV/em.

D. Adjust the VERTICAL GAIN for about 4 cm of detected
RF disolay.

E. Ad jus t the VARI A8 LE - t1A RKER S I ZE con t r 0 I for abo ut
3 cm of marker amplitude.

F. Switch COUNTER ON.
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G. Set the COUNT POINT ADJ, R5 (int) so that the bright
dot fa I Is exactl y on the marker peak.

H. By means of the VARIABLE MARKER POSITION - COARSE
control, vary the marker from the left end to the
right end of the sweep and see that the marker
shape and dot 'posltion remain constant.

I. T~row on the I MHz HARMONIC MARKERS and read the
center of each marker and see that a proper count
Is obtaIned on the counter.

2.3.8 VERTICAL CHANNEL & NARROW SWEEP BOARD (12035)

2.3.8. I I NIT I AL CO NO IT ION S

A. FREQUENCY BAND to 600 to 1200 MHz.

B. RF ATTENUATION to 10 DB.

C. RF LEVEL - fully clockwise.

D. VARIABLE;.BANDWIDTH - fully c loc kw l s e .

E. VARIABLE SWEEP RATE - fully clockwise.

F. VERTICAL BLANKING to ON.

G. VERTICAL GAIN - mIdrange.

H. COUNTER to OFF.

2.3.8.2 CALIBRATION PROCESS

A. Narrow Sweep Compara~or CircuIt

I. Set CENTER FREQUENCY to 1200 MHz.

2. Set BANDWIDTH .to NARROW.

3. Set SWEEP RATE to CWo

4. Measu,re the voltage on TP I (55 to 80 V) and ad
just the NARROW BAND CENTERING control (F.P.)
for the same voltage on TP 2.

5. By means of a clip-lead short together TP and
TP 2.

6 . Ad Jus t the BALAN CE con t r 0 I RIto t h-e exact c ro s s - .
over point of the NARROW BAND CENTERING indicator
lamps.
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7. Disconnect the short.

8. Set up the equipment as in , Figure 2.1.

9. Sbt the 'SWEEP RATE to 6 to 60 Hz.

10. Set VERTICAL GAIN for a 4 cm detected response.

I I. Set the CENTER FREQUENCY to 900 M,Hz and ' B A N D ~'" I DTH
to WID E.

12. ' Turn 6n the 100 MHz HARMONIC MARKERS and adjust
the HARMONIC MARKER SIZE f6r abqut 2 cm p-p marker.

13. Red.uce the bandwidth to near zero vh l Ie keeping
the 900 MHz marker centered. 'Return to fu I I
bandwidth.

14. Switch to NARROW BANDWIDTH and the 900 MHz marker
should be centerable wi 'thln + turn of the NARROW
BAND CENTERING CON!ROL. If this Is not possible,
recheck the BAL8NCE ~djustment made In Step 6.

8. Vertica ,l Channel CIrcuits

I. ,Se t CENTER FREQUENCY to 900 MHz, BANDWIDTH to
WIDE, and SWEEP RAT~ to 6 to 60 Hz.

2 • Set u'p the e qui pm e nt asin Fig u r e 2. I .

3. Turn on I MHz HARMONIC MARKERS and reduce fhe
bandwidth that one cm spacIng is obtalned between
markers.

4. Turn the HARMONIC SIZE control fully clockwise
and check that the bIrdies are ~t least O. I V
peak-to-peak (J bm). Change CENTER FREQUENCY
and check the complete band.

5. Set FREQUENCY BAND to I to 300 MHz, CENTER
. FREQUENCY to 50 MHz and BANDWIDTH 'to sweep
from I to 100 MHz.

6. Turn off HARMONIC MARKERS and turn completely
counterclockwise the HARMONIC MARKER SIZE control.

7 • Can ne c t a 2a mv (i nt a 5a ohms ) s I 9 na I bet \', e e n
10 and 90 MHz to an EXTERNAL MARKERS input jack
and turn the EXTERNAL MARKERS S "ZE centro I
c ornp t e t e l v t c l oc kv l s e , (20 mv = l VRMS - 3 4 db)

8. Check to see that at least a .03 volt peak-to
peaK marker is obtained.
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9 • Ch e c k the 0 the rEX T ERN AL ~~ ARKERSin put j ac k
as in the previous step.

2.3.10 RF ATTENUATOR (9272)

NOTE

No alignment required. See Section 3.2.5 In
The Operator's Manual for a check-out procedure.
See Section 3.5 in this manual for maintenance
procedures.

2.3.11 PLUG-IN DETECTOR (12147>

NOTE

No allgnament required. See Section 3.2.9 in
the Operator's Manual for a check-out procedure.

2.3.12 AHPLIFIER, .05.to 300 t'AHz (12190)

NOTE

Amplifier adjustments should onlv be made If
adequate RF output level Is not obtainable on
the I to 300 MHz range, or If there Is excessive
waveform distortion on'the I to 300 11Hz range.

2 • 3. I 2. I I NIT I A L COti 0 I T ION S

A. Set FREQUENC'y BAND to I to 300 r~Hz and CENTER
FREQUENCY to 150 MHz.

B. BANDWIDTH to WIDE.

C. SV1EEP RATE sw itch to 60 to 60, VAR I ABLE - fu I I v
clockwise.

D. VERTICAL BLANKING - ON.

E. RF LEVEL - fully clockwise.

F. RF ATTErWATIOU - 10 DB.

G. COUNTER - OFF.
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H. HARMONIC MARKERS ~o 100 MHz, ~ A RMO N I C MARKER
SIZE - midrange.

I. MARKER SIZE - EXTERNAL & VARIABU: - fully counter
clockwise.

J. Connect the equipment as In Figure 2.1.

2.3.12.2 CALIBRATION PROCESS

A. Adjust the VERTICAL GAIN control (FP) for about
4 cm scope display.

B. Asc e r t a I nth a t t he RF 0 ut put i s a f u I I O. 5 V RMS '
before attenuation (See ~ection 2.3.3) and note
the scope level. The RF output level is adequate
If 0.5 V RMS Is obtained over the full I to 300 MHz
range. If RF output level is adequate do not
proceed unless there Is excessive distortion
(See Step D).. .

C. If the RF level' 10 MHz and below is· adequate,
proceed as follows:

·1. Turn off the POWER and disconnect the wire
from egress 3 (C42 feedthru capacitor) 6n the
.05 to 300 MHz module.

, .
2 . By mea ns 0 fan e.xt ern a I power sup ply, a pply

from 0 to +4 volts on the feedthru capacItor.
Turn on the 1520 power and adjust the external
power supply so that the detected RF Is somewhat
below ~he 0.5 V level at 10 MHz (See Step B).

3. Obtain the flatest possible trace by adjusting
t rim mer S ' LI, L6, and L8 .

4. Slowly Increase the external supply voltage
unt l l v e maximum level is obtained without any
p6rtlons of the d!splay reversing direction and
beginning to fal I.

5. For adequate ALC action the minimum level should
be gr~ater than 0.55 V RMS. (See step'S),

6. Reconnect wire.

D. If the 30 DB distortion spec Is met below 10 MHz
but not at some frequencIes above 10 MHz, proceed
as follows: (RF LEVEL fully clockwise).
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I. Switch to CW and use spectrum analyzer to observe
the worst case distortion.

2. Adjust LI, L6, and L8 and see if the distortion
is reasonably affected. If it is, adjust LI,
L6, and'L8 to minimize distortion. Check
Section B to see if 0.5 V RMS output level Is
still obtained. Compromise steps C and D if
necessary.

E• 1ft he laD B d0 'vi nco unt e r 0 per a t ion I s not 0 bt a I ned
a t 3a tvl Hzan dab 0 v e, pro c e e d a s f 0 I I ow s :

-

I •

2 •

3.

Set up as in Sec~lon 2.3.4.2 C.

Adjust LII In the amplifier TO maximize the
sensitivity. Start by setting the RF LEVEL
control at the lowest level at which the
counter· '11111 work over the whole frequency
range from I to 100 MHz.

Continue to reduce the RF level unti I the least
sensitIve frequency falls to operate the counter.
Work between LI I and R3 (of the Dlvlde-By-IO
board) so as to obtain adequate sensitivity.
Check the fu I I freauency range at J a DB d own
I eve I • .

2.3. /3
. . .

'HARMONIC MARKER MODU~E (12161)

2.3.13. I Connect a cab I e between connector TP-I and a frequency
counter capable of reading I, la, and 100 ~~Hz to 2:..001%
(IO PPM) or better accuracy.

2.3.13.2 Turn the HARMONIC MARKER switch to I MHz and tune LI
for best accuracy and stable operation as read.on the
external counter. The accuracy should be ~.005% ~r

better.

2.3.13.3' Repeat 2:3.13.1 and 2.3 .. 13.2 for the 10 and 100 MHz
markers using L2 and L3 respectively ' for tuning.

2.3.14 MODULE, .0S .to /0 MHz (120.-1,9)

2. 3. I 4. I ! NIT I ALe0 ND I T 10 ~l S

A. Set up the equipment as In Figure 2.1.

8. Set CENTER FREQUENCY to 150 MHz and FREQUENCY BA ND
t 0 1 t 0 3O0 ~AHz.

C . 8 AND l,'t I DTH t a \./ IDE ~ VAR I AB LE f u I lye I 0 C k wi s e •

D. ~1 '/Et:.... P RA"",E_ 1'0 Cd, \/~Qlf\OIE fu l l v ~I'OC;/\"I~"....1 1 .1" ..... _ '- " ' ~ ",e.
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E. VERTICAL BLANKING- ON.

F. RF LEVEL - fu l l v clockwise.

G. RF ATTENUATION - 10 08.

H. HARMONIC MARKERS to 100 MHz.

I. MARKER SIZ~: HARMONIC - midrange ', EXTERNAL &
VARIABLE - completely counterclockwise.,

J. COUNTER - OFF.

K. CALIBRATION CONTROL - screwdriver slot set to
vertical position.

2.3.1.4.2 ASCERTAINING THE NECESSITY OF CALIBRATION

NOTE

Adjustmen~ of either C6, CIO, or R4 wi II
necessitate the recal Ibration of the .05
to 10 MHz circuit on the ~INEARITY BOARD.
Do not adjust the controls unless absolutely
necessary. '

A~ Adjust VERTICAL GAIN for a reasonable (about 4 em)
scope ~resentatloh.

B. Ascerta in that there is a fu II 0.5 V RMS output
on the I to 3do MHz 'r a nge at 150 MHz (See Section
2.3.3.2) .

NOTE

Power Is 'me a s ured on the I to 300 MHz band
at 1.50 MHz since most Power Meters are
inaccurate 'a t 10 MHz and below. Since the
RF DETECTOR remains flat at 150 MHz and
below, one can switch from the I to 300 MHz
band to the .05 to 10 MHz band and use the
RF .0ETE CTO R asan RFievel r t3 fer e nee .

C. SwItch 'to .05 to 10 ~lHz band using I MHz harmonlc
markers. If the detected level remains constant
with no holes across the band, the ALC Is holding
and RF level is adequate. R4 should be adjusted
only If the RF level is not adequate on the .05 to
10 MHz band.

D. After 1/2 hour warmup on the .05 to 10 MHz· band
with all cabinet panels left on the unit, check
d ! a I ace u raeyin I ~Il Hz inc rem e nt 5 a 5 f 0 I 1'0,., 5 :
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E. Switch to 'C'rI operation and measure the frequency
on the counter. If accuracy is within +100 KHz,
do not adjust C6, CIO, or R4. If dial accuracy is
out of s pec l f l c a t l o n , proceed as follows:

F. S~itch again to 6 to 60 Hz SWEEP RA~Er with
COUNTER - ON

G. Set VARIABLE MARKER position so that the counter
,reads 0 MHz. If 0 MHz is unobtainable, crank the
CENTER FREQUENCY lower: unt i I 0 MHz is read on the
counter. The bflght dot seen on the scope trace
is at ,O MHz. '

H• Ex ami neeg res s I (f eedt hrue a pa c Ito r C I 4) 0 f the
.05 to 10 MHz module with the vertical channel of
the osci l l o s c o pe . The bright dot seen corresponds
to the 0 MHz tuning voltage. This voltage should
be between 52 and 62 volts. If the voltage is
within s pe c l f l c a t i o ns , , stop here and proceed with ,
the appropriate II nearity adjustments of Section
2.3.5.2. If not, proceed with the c e l l b r a t lo n
process.

2.3. 14.3CALIBRAT10N PROCESS

A. Remove ~05 to 10 MHz MODULE cover.

B. "'/hi 113 sweeping, adjust CENTER FREQUENCY so that f he
z e r o frequency beat is visible.

C. Loosely couple, by means of a loop, a 40 MHz +0.5 MHz
signal into the mixer area and turn fully clockwise
t h 13 EXT ERNAL r" 1\RKER S I ZE cont r 0 I. Ad jus t s I i g h t I Y
C6 and note extra birdies (moving) generated by the
external 40 MHz signal.

, D. Adjust C6 (using no n-i met e l Ll c i t oo ! ) .s o that these
extra birdies move .lnto the zero beat anc disappear.
The local oscillator is now set to 40 MHz .. Remove
the external 40 M~z probe.

E. Probe eg~ess I (CI4) and display the swept voltage
on the osc I II as cope •

F • ~I/ I t h ,t h e CO U~~ TERON ad Jus t the VAR I ABLE MARKER
position so that the bright dot occurs at 57 volts
on the sweep volt~ge.

G. Adjust CIO (Using non-metallic tool) so 'that the
caunter reads 0 MHz.

38



2.3. 15

H. .Ch ec k 2.3.14.2 A and C and a s c e r t a i n that the RF
level is adequate. If nnt, decrAase the value of
R4 until adequate power is obtained.

NOTE

Too much power may cause distortion at
.05 MHz and excessive locking In the
zero beat region, therefore, do not
reduce R4 more th~n necessary.

I. Pro c e e d \v i t h the a ppro prj a't eli ne a r I t Y a djus t men t s
(Section 2.3.5.2).

MODULE, .05-1200 ~·1Hz (12192)

2.3.15. ,1 ASCERTAINING THE NECESSITY OF ALIGNMENT

NOTE

Any adjustment made +0 thls module wi I I
necessitate the calibration of thIS appro
priat~ LINEAR iTY BOARD networks. Do not
make adJustm~nts unless absolutely
necessary, as explal ,ned balow.

A. If 'the dial frequency accuracy specifications are
met (S~e Operator's Manua ,l, Section 3.2.3. i for
procedure), no adjustments .are necessary In this
mo d u l e,

B. If the dial 15 OUT of calibratIon, most l lk e l v the
appropriate LINEARITY BOARD circuits need to be
reset.

C. Before resettln~ the LINEARITY BOARD, prQbe the
varactor bias vo l t eqe as in Section 2.3.15.3 A to E.
Ascertain that the lowest specified frequency of the
band corresponds to a voltage greater than zero,
and that the , highest specified frequency of the band
corresp6nds to a Voltage less than 70. If these
conditions are not met, proceed with the procedure.

NOTE

On the I to 300 MHz band, I MHz should
correspond to a voltage of 70 or lower and

'~ 300 M~z to a voltage of 5 or higher.

2.3. I5.2 INIT IAL CON DIT ION S

Same as Section 2.3.14.1 except set FREQUENCY BAND to
desIred range.

39



2.3.15.3 CALIBRATION PROCESS

A.

8.

C.

D.

E.

Probe the varactor tun i ng v o.l tage on anyone of the
four varactor circuit feed-thrus (egress point 8,
9,.10, or II) and di splay the approxima tely 0 to 80 If
swing on the osci!loscope. (DC coupled.)

To 'det~rmine the frequency vs voltage characteristics,
t II r nth'eVE RTICAL Gfl. INc0 n t r 0 I f u dyeolin t e r c I 0 c kwi 5 e
a~d couple the VERTICAL OUT signal by means of a
.05 fd capacitor to the scope vertical channe I.
(Remai 'n coupled as in Step A above.) (A dIfferentia!
input scope or a dua I channe I scope us i ng the "a d d "
fuActlon may be used.)

' Ad j u s t the HARMON~C MARKER SIZE control 30 as to
pioduce birdies of reasonable size. The varactor
tuning voltage wf I I now h.ave the frequency marke~

birdies superimposed upon It.

Locate the .IO\'H3St specified frequency of the band,
using the 10 MHz harmonic markers if necessary,
(an accurately known external marker is useful as
a reference) and see that it corresponds to ~ero

vol t s o -r; g rea t e r • InC: rea sethega j n o f the 5 cop e
to be sure it .is not a negative voltage.

Locate the highest specIfied frequBncy of the band
and see that It corresponds to 70 V or less.

NOTE

On the I to 300 MHz band, I MHz shou Id corres
pond to a voltage of 70 or lower and 300 MHz
to a voltage of 5 or hlghe·r.

F. If the conditions of 4.15.3-.4 and 4.15.3.5 are not
met, take the cover off the asci Ilator section and
proceed as follows:

G. On any of the four octave ranges, the tank coi I
(L5, LII, LI7, L23) inductance must be adjusted to
change frequency. To raise the frequency, spread
the coil slIghtly in a symmetrical (about bias tap)
manner. .To lower the frequency, squeeze the call
turns slightly In a symmetrical 'ilay. \'lith the 600
to 1200 ~"Hz asci l l er o r , the loop must be unsoldered
and shortened (to raise frequency) or lengthened
(to lower frequency) in symmetrical way.
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H. On the I to 300 ,MHz range, loosely couple by means
of a loop a 900 +5 MHz signal Into the mixer area
and turn ful.ly clockwise the EXTERNAL ~·1ARKER SIZE
control. Adjust slIghtly C27 of the 900 MHz local
osci I lator so that th~ extra birdies 'generated move
into the zero beat and disappear. If no birdies
are noted at first, C27 may be perfectly set or
coupt lng too loose or external osci Ilator power too
low.

I. The .c o nd l t l o ns of 2.3.15.30 and E should now be
met if the 450 to 900 'MHz osc i I I ator was set proper I y
In 2.3.15.3 G.
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SECTION III

MAINTENANCE

3.'1 INTRODUCT ION

This section prov 'ides the information necessary for the
servicing of the ~1 0 dell 520 Sweep Generator.

It is advised that the Check-Out Procedure (O'perator's
Man ua I) and the AI i 9 nmen t Pro c e d ur e (M a i nTen a nee r~ a nua I
Section I I) be performed as a prerequisite to any action
taken under this sectlon. What Is, seemingly, a component
failure may in rea lity be an out-of-alignment condition
or an error In the test hook-up.

3.2 VISUAL INSPECTION

The r520 Swept Frequency Generator shou Id be v i sua I Iy i nsp ec f e d
on a regular basis. The cabfnent panels 'should be removed
and the unit checked for loose boards, fittings, wires,
connectors etc. This check should also be performed afte~

any sort of harsh transport.

3.3 COMPONENT REPLACEMENT

Some of the solid-state components used may be damaged when
subjected to intense heat, avoid overheating when soldering
the leads of these components. Longnose pi iers may be used
as a heat sInk between the c6mponent and the tip of the
soldering iron. The soldering iron should be hot before

. To uc h l ng the solder joint, and removed immediately after
the solder flows. The tip of the iron should be electrically
at ground potentIal so that semiconductor components having
l ow v vo l f aq e ratings wl ll not be damaged. The unit should be
OFF with the I ine power disconnected.
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Any replacement and/or repair performed in the Micro strip
circuitry of the 1520 should be done with a si Iver
bearing solder. · Two grades used in the production of the
unit are as follows:

I •

2. "Kestor"

62 .• 5% Tin
36.1% Lead

1.4% Silver
"44" Resin

61.5% Tin
3 5 • 5% L.ea d

3 • 0% S·I Ive r
" 4 4" Res i n

. "'-'.'

Circui~ and component placement are very critical and al I
replacements should be made In a manner that dupl icates the
originaf positioning. Particular attention should be paId
t- 0 Ie a die n9 t h 5 } co i I ,~ and prox i mit y to 9 rounded areas .

The Par t s Lis tingin 5 e c t Ion 3. 7· .s h0 u I d. be uti liz e din
conjunction with the S~hematlcs In 3.6 to Insure that the
correct, exact} replacement part is used.

3.4 TROUBLESHOOTING GUIDE

This section contains information for the localization of
unit malfunctions. The Check-Out Pr6cedure in the Operator's
Manual and the Alignment Procedure in Section II, of this
manual , sh·ould be performed before any r~palr action. Certain
abnormal itles can be cornpensated for, by uti I izing the
adjustments called for l n v t he s e procedures.

The gu1de has been set up with references to appropriate
sections of the t ext 1 ,these se c t ion s 1 the rep a i ra c t Ion ( s )
to be taken.

SYMBOL CODE: Operator's Manual = OPt

Maintenance Manual = M.
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fALFUNCT I ON pass I BLE CAUS ES CORRECT IVE ,J,CT Io~r SEE SECTION

01151 Frequency
cccuracy outside
of spec;:lfJed .

. limits.

I. RF LEVEL control not
fully clockwise (octave
ranges only.)

I. Correct OP-2.4.7

2. Slgn~1 ge"erator working
tnto a high VSWR load
(octave rang~s only.)

2. Use a precl~lon 50 ohm
termInation or Isolate
the load by swItching 10
or 20 08 of output
attenuation.

3. Pawe.r supply Yoltag.es
~ron9 or have been
altered.

3~ C~eckPower Supply
voltages.

M-2.3 .5
to 2.3,15

"'-2.3.54. Recallbrate LInearity
BOZird circuits.

s. Adjust Linearity Board
circuits or If necessary
lldJus1 Oscillator col I.

6. Repair and/or recaJlbrllte.'M-2.J.15

4. .Ll ne e r l tv cIrcuitry has
eged or the pots have
boen moved.

5. OscIllator circuitry has
eged or fhe col Is have ·
been moved.

6. O~fectlve or poorly
edJusted PIN diode
leveling circuit.

Frequency less
stable than
specified
limits.

I. EquIpment Overhe~trng

2. Less than· 1/2 hour
w~rm-up pE!rlod.

I. Provide adequate

2. Observe 1/2 hour warm-up
requ I rem·ents.

" 3. Poor Power Supply
regulatIon.

3. (Z1) AscertaIn I Ina
voltage Is wIthin
103.5 to 126.5" YR~S

llml t s ,

M-2.:3.1

~. Unstable or Int~rmlttant

components.

(b) Cheek Power Supply
·Regula'tlon and
A.C. ripple.

4. Check c9m~onents and M-3.2 & 3.3
solder connections in
oseltl~tor ~odule, on
LInearity Board (Wide
B~nd proble~s) and In
the Harrow-Band circuits.

5. Unsteble Center Frequency ~. Replace if necessary.
HaTE: Ascertalnin~ 

"hether the
Instability Is on
only one or on
all bands should
d~1ermlne whether
the control pot
or Its related
c Ire u r try i 5 a ·t
fault.
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MALFUNCTION

linearIty out of
specified limits.

'M~xtm~m RF'Level
eneS f I e t ries s

, 0 re ,0 u t 0 f •
'.specl f le~ limits.

Attenuator
Zlccuracy out!>lde
of specified

' ,-..lImlts.

PO'SSI8lE CAUSE

/. Poor Oscll (oscope
linearity.

2. See "Dial Frequency
Accuracy"~ this Section.

I. At RF LEVEL control not
fully clockwise.

2. Improper termInation at
R~ voltmeter.

3. Poor RF Cables used.

4. ALC Clrcu,lts h~ve aged
or ore Improperly
adjusted.

5. ALC detectors not flat.

6. ALC detector damaged.

7. Internol connectors
loose~

B. RF Attenu~~or defective.

I. Improper c~blln9 and
' t e rmi na t i ons used In Test
hookl.:p.

2. Loose cabling In unIt.

3. Contacts of attenuator
. I nt c r r.l / t t an t .

4. Damaged attcnu3tor
resistor.

CORRECTIV~ ACTION

I. Use Oscilloscope with
±2S or better horIzontal

,llnurtty.

2. See "DIal Frequency
Accuracy", this Section.

I. Set control fully
clockwise.

2. I f ' meter has" high
Im~edance Input use ~

precisIon 50 ohm
termInation ~t the
meter Input.

3. Use short low VSWR
cables end connectors.

4. Adjust ALe potentfo
m.oter.

5. If there Is trouble
only at the higher
frequencies, adjust
the copper t~b ~cross

the re$lstor R43 at
ihe ALe detector
Input. Push/ 'og th~

iab closer to the
resIstor '11111 lower
the hIgh frequency end.
If there Is an overall
non-flatness replace
dtodes 010 and DJ I o f
the Ale detector.
(.05-12.0<)I.~H2: modu i e , )

6. Replace daMaged
com~nents .

7. Tighten connectors.

B. Rep~lr RF Attenuator.

I. Use low VSWR cables.
connectors and
termlnDtlons.

2. TIghten Illi connectors.

3. Inspect attcnua'tor
contDcts and repairs
end/or rep a i r if
npCcsslJry.

4. Locate and repl8~e

defe~~jve re~is1ors.

SEE SECTlm~

104-2.3.3

'~-3 .5

"1-3.5

H-3.5



2. ~Ixer defec~l~e

( .OS-300:·:Hz)
Am p 1-1 fIe r ..

C. Both I ~ Defective .05-.:300MH~

.OS-iOMHz
end
1-:300~\H z

J.lALFWiCTION

r c e Impedance
• ' 10,... slde of

spoeltled
11m Its.

Spurlo~s Zlnd
Harmonic
distortion
outside of
specified l lml r s ,

A. Generi!ll

B•• OS-,IOMHz
band'only

Q. 1-300r~Hz

band
only.

E. All
255-1200
t-1Hz
bends.

F. Spec.ll1c
bano
botwsen
255 ~nd

1200HH2
nnlv.

POSSIOLE CAUSES

I. Attenuator and CZlbie
problems.

2. Po~r ALC i!lctlon.

3. 50 ohm output re~lstor

(R44 of .O~-1200~Hz

module) damaged.

I. RF LEVEL control
no~ set to maximum
ciockwls~ poslticn.

2. Higher than 'speclfled
Rf output obtaIned.

3. Improper ~ower s~pply
voltag~s. · .,

4~ Oefectlve ALe detector.

I. Local Oscillator ~ower

(ow (QI of .OS-IOMHz
module).

I. D~fectlv~ Mixer

2. DefectIve Local
OscIllator.

I~ ALe Boa~d cl~cults

Improperly adjusted.

2. PIN diode modulator
defectIve (An .CS-12COI,'Hz
mod u l o ) •

I. Defective Oscll letor.
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CORRECTIVE ACT'O~

I. See "Attenuetor Accu
recy". (This SectIon)

.. 2. See "MZlX1mum RF Leve I
and Flatness ll

•

<ThIs sectIon)

3.,Check and replace If
necessary.

I. Set P.F LEVEL control to
m~~lm~m clockwIse
pos I t,ion.

2. Adjust Ale bc e rd
potentIometer R3J and
RJ2 where necessary.

J. CheCK and adjust onlv
If necessary.

4. R&place diodes.

I. Examlne.Osc:lllafor and
mIxer sections and
replace components as
nee es se ry.

2~ See precee~lng numb~~.

I. If dIstortIon Is
refused rapld!y w~en

RF LEVEL Is reduced,
check the · transls~or
sti!lges after the FET
levelIng transistor.
(Q3) If distortIon is
unaffected by the RF
LEVEL settIng che~k

the tri!lnslstor staces
bef ore . the FE! Ie v ~ I I ng
trans ~tor Q3.

I. Exa~lne Oscllla~or and
end mIxer sections a~d

replace ~omponents as
nece s s e ry .

2. See preceedlng n~mber.

I. Adjust RIB. R22. and
R28.

2. Examine, re ce l r , or
replace c~~pQ~en1S as
necossary. T~en adjust
R18, R22 and R28 on the
ALC Boar~.

I. l ns ooc t , repair. and
replace Co~ponent, . ~ S ,

necessary.

SEE SEeT 10:1

OP-2.4.7

M-2.:3. 14

104-2.:3 • 15 .3H

M-2.3.:3

M-2.3.3

M-2.:LI5.'.3 . .5



r- IHFUNCT ION

S....eep rates do
not cOl/er
specified range.

Horlzonh I
Deflection
Voltage too
sma II or' absent.

Sweep- Width
Inadequate.

. RF leakage
excosslve.

Detector VSWR
outsIde of
specIfied
11m Its.

Detector has
little or no
output.

POSS I BLE CAUSES

t. Dotectlve range s .... ltch
54.

2. S.... eep Board circuits out
of calibration.

3. Defective ccmp cn e nt s In '
S.... eep circuit.

I. Defective Sweep circuit.

2. Defective S....~ep Output
DrIver Amplifier A~ of
S....eep Board.

I. BANDWIDTH selector set
to NARROW.

2. I nterconnect Ions between
PIn 19 of the Sweep
Board and Pin 7 of the
Linearity Board
defect! ve,

I. Instrument covers loose •

2. Loose Internal
conn.ectors.

3. RF modules have loose
covers or broken or
mIssIng gaskets.,

4. Screws on the dIal or
counter window 10~5e or
gaskettlng defective.

5. Loose screws In general

6. Uncapped EXTERNAL
JoIARKERS Jacks.

I. Seo "Cetector .flatness",
thIs SectIon.

I. DIode damaged.
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CORRECTIVE ACTION

I. Repair or replace.

2. ea 'llbrate the circuits.

3. Check and repair as
necessary.

I. See Sweep Rates sectIon
IIbove.

•
2. Replace Integrated

CIrcuit 1.3.

I. Set BANDWIDTH selector
to WIDE.

2. Trace circuit and
as necessary.

I. Tighten cover retainIng
scr·e.... s ,

2. TIghten e l l l rrte rne l RF
connectors.

3. Tighten afl RF module
covers and replace
gaskets If necessary.

4. Tighten screws and
replac~ gaskets as
necessa ry •

5. Tlg~ten al I screws.

6. Use BNC caps.•

I. See . "Detector Flatness",
thIs SectIon.

I. Remove and replace.
The I nput to the
detector should be
lImited to 20MW
maximum. Also static
dl~charga should be
Dvoldec.

SEE SECTION

101-2.:3.6

104-2.~0'6



MALFUNCTION

Oetector.F.latness
,tslde of

,,Jeclfled
limits.

POS$IBLE CAUSES

I. Improper cables or
connectors used.

2. ' Type N Con~ector damaged .

3. Terminating Resistor
damaged.

4. DIode damaged.

CORRECTIVE ACTION SEE SECTION

I. Use short low VSWR cables
and connectors.

2. RepaIr or replace. M-3.3

3. Check that, resistance of
RI Is between 52.4 and
53.6 ohms. To check
remove the Type N
connector by loosenIng '
the set screw • . RI
vI II be found sol dered
to the connector pin.
RI should be measured
wIthout unsolperlng.
If RI Is to be replaced
the leadlen9th should
be adjusted for maximum
VSWR (Note the lead
length and posItion of
the o r l g I na l RI.l

4. Remove as above and
replace..

External Markers
h II to meet
spec I f I ca t.I ons.

Internal HarmonIc
Markers fa I I TO
meet specifi
catIons.

A .. Level
In~dequaTe;'

I. ' Impro pe r Input levels.

2. Internal connectors.

3. Marker Amplifier
defect Iv e ,

4. ~arker Mixer defectIve.

I. Crystal oscIllator

2. St~p Recovery or Mixer
dIode defectlv.e.

I. Use proper In put. I eve Is.

2. Tighten zill Interna,!
connectors.

3. ExamIne. repair. and
replace components on
Board 12035 and
assocl~ted circuits as
nec.essary.

4. Examine, repair end
replace componenTs as
necessary In Marker
Mixer section of .05
1200MHz atodule.

'-

I. Tune the ap~roprlate
Harmonic Marker
oscillators coil.
(Har~onlc Marker Module>

2 •. Replace d'lode 01 or
dIode D2 'of the Harmonic
Harker P.lodule •

OP-2.14.15

"'-2.3.8

"'-2.3 • I 5 .2H

M-2.3.13

M-2.3.13

. 3. Harmonic Marker Amplifier 3. txamtne. repal~. and
replace compoj,ent~ as
necessary In the

-HarmonIc '.larker
AmplifIer Section of
Board 12035.

"'-2.3.13

B. Froquency
out of
tolerance.

I. Crystal Oscl ll e r c r
datuned.

2. Defective crystal.

48

I. Tune the appropriate
Harmonlc'Marl<.er
oscl J lator c o l I ,
(Harmoplc ~arker mOdu le)

2.~~eplace crystal and

retune ost:ll 'lator coli.

M-2.3.13

M-2.3.IJ
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3.5 ATTENUATOR MAINTENANCE

Bee a use 0 f s imp lie i t yin des i 9 n , Rot a r y ,Ii., t ten ua tor s h 0 u I d r equi r e
little or no rn a ln t e ne nc e , If, however, it is determined that
repair Is necessary, extreme care should be taken in the removal
and insertion of, switch assembly. A schematic is provided in
Section 3.6.

I. Remove attenuator from 1520 by disconnectIng connecting
cables, front panel k nob and mounting nut.

2. Remove (4) #4-40 binding head screws holding TNC
c o nne c t o r s in p I ace and remove co nne c t o rs . Care must
be taken to pr~vent damage to wiper cont'racts.

3. Remove (3) #2-56 round head screws from front edge
of housing.

4. Remove sw itch assemb I y by pU'1 11 ng forwa r d , be I ng ca ref u I
that inner flnge~ material does not catch on connector
holes.

5. Ex am I ne s wl r cf assembly, and resistors for defects and
repair accordingly. Components must be position~d

exactly as orglnal Iy.

6 • Rever seste psi t hr u 5, to' rei ns t ,a I I a t ten ua tor.

NOTE

Before switch assembly Is replaced in housing
observe that the fl~st area CW f·rom the 0 DB
step (straight through) has been beveled
for the installation of connectors.
Connectors must be Installed with these
beveled a~eas up .
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3.7 PARTS LISTING

PARTS LIST

1520 SWEPT FREq~E.NCY_ . ..GENERATOR

' F INAL ASSEMBLY #12250
Panel Assembly #12244

Indicator D~ive As~embly #12240W
Narrow Band Circuit Assembly #12241W
Attenuator Assembly #8212-50
Detector #12237W
Cable Assembly (/3) #12757
Adaptor Model 981A #12150W
Main Frame Assembly #12249 (Mechanical)

Chassis Assembly #12243
Module, Power Supply Assembly #12858W

Mother Power Suppiy Board Assembly #12616W
P. C. Board (Less Wired) #12616
Power Supply P. ' C. Bo~rd AsSembly #1'2072-3W
P. C. Board (Less Wired) #12072-3
Power Supply R~gulator P. C. Board Assembly #12073W
P. C. Boa r d (L e ssW I r·e d) # I2073

Module, Line F~lter Assembly #12247W
Module, .05-300 MHz #12190W

P. C. Board Assembly #12332AW
P. C. Boa rd (Le ssW Ire d) # I 23 32
P. C. Board Assembly #12333BW
P. C. Board (Less Wired) #12333B

Module, .05-10 MHz #.12049W
P. C. Board (Less Wired) #12049B

Module, .05-1200 MHz #12192W
P. C. Board (Le ss Wired) #12090B
P. C. 'Board (Less Wired) #12038B
P. C. Board (Less Wired) #12334E
P'. C. Boa r d' CLess Wired) # 12355(;
P. C. Board (Less Wired) #12336C
P. C. Board (Less Wired) #/2702A

Module, L. P. Filter Assembly 300 MHz #12248W
P. C. Board #2, Circuit #12081
P. C. Board #3, Dielectric #12080

Harmonic Marker Circuit #12161W



PARTS LIST

,-
ATTENUATOR 60-0

Cat. No. 435-A

Dwg.
Symbol No.

Rl
R2
R3
'R4

R5
R6
R7
H8
R9
RIO

. Rll
R12
R13 .

- R14
R15
R16
R17
R18
R19
'R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30

Jl & J2

De scription

(All resistors are 1watt, 1% tolerance)

863
5.81
863
436.1
11. 62
436.1
292
17.63
292
221
23.85
221
178.4
30.43
178.4
150
37.4
150 .
131
44.8
131
116
.52. 8
116
105
61.5'
105
96.15
71.17
96.15

Connector (TNC), 8011-1

Kay
Part No.

6558-189
6558-124
6553-189
6558-186·
6558-131
6558-186
6558-101
6558-102
6558-101
6558-181
6558-1:i2
6558-181
6558-176
65.58-133
6558-1.76
6558-5·9
6558~5S

6558-91
6558-172
6558-136
6558-172
6558-169
6558-142

.6558-169
6558-165
6558-143
6558-165
6558-99
6558-100
6558-99

9175

All resistors are l\IEPCO Type CI0



1520 SWEPT FREQUENCY GENERATOR

P. C. Board Assembly HI3768W
P. C. Board (Less Wired) #13768

P. C. Board Assembly, Divide by 10 #11678\'1
P. C. Boa r d (Less WI red) #11678

P. C. Board Assembly, Linearity UI2070W
P. C. Boa r d : ( Le s's \v Ire d) 1/ I 20 70

P. C. Board Assembly, Sweep Generator #12036W
P. C. Board (Less Wired) #12036

P. C. Board Assembly, ALC HI2015W
P; C. Board (Less Wired) #12015

P. C. Board 'As s e mb l y , Var iab le Ma r ke r 112037 W
P. C. Board (Less WIred) #12037

P. C. Board Assemb ./y, Vertical Channel #12035W
P. C. Boa r d (L e s 5 'i{ ire d ) /I I 2035

NOTE

UnIts with serial number 1'-2 through 1-76 ult l lize
asterIsk entries.

For units with serial number 2-1 and above disregard
AsterIsk (*> entries.
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PARTS LIST
. ' _. _.--

1520 SWEPT FREQUENCY GENERATOR

. ,--

Frequency Counter Assembly #12076W
P. C.- Board Assembly #12076CW
P. C. Board (Less Wr~ed) #12076C

P. C. Board Assembly, Divide by 10 #11678W
P. C. Board (Less WIred) #11678

P. C. Board Assembly, Linearity #12070W
P. C. Board (Less Wired) #12070

P. C. Board Assembly, Sweep Generator #12036W
P. C. Board (Less Wired) #12036

P. C. Board Assembly, ALC #12015W
P. C. Board ·( Le s s Wired) #12015

P. C. Board Assembly, Variable Marker #12037W
P. C. Board (Less Wired) #12037

P. C. Board Assembly, Vertical Channel #12035W
P. C. Board (Less Wired) #12035



1520 SWEPT FREQUENCY GENERATOR

SCHEMATICS

1/17/77

TITLE

1'IA IN SCHEMAT rc ' ".. " . " . " .. " . " " . " " " .. ". , , , ..

DIVIDE BY 10 BOARD SCHEMATIC .•...•..•....•........

LINEARITY BOARD SCHEMATIC .....•...........•..•..•..

FREQUENCY COUNTER SCHEMATIC .••••........•.•.....•..

POWER SUPPLY SCHEMATI C .••....•.•.••.••...••......•

.05-300 MHZ MODULE SCHEMATIC ..•...•..•.......••.•..

HARMON I C MARKER CIRCUITS SCHEMAT IC ••..•.••....•••.

VARIABLE MARKER SCHEMATIC ....•..•..•...•.•••..•••.

.. 05-1200 MHZ MODULE SCHEMATIC ..•.•.•.••..••....••.

SWEEP BOARD SCHEMATIC •.•.••.•.••.•....•.•.•.•.••.

ALC BOARD SCHEMATIC •.•..•.•••..••...........••••.

'. 05- 10 MHZ MODULE SCHEMATIC ..•..•.••••.••..•••.•.•

VERTICAL CHANNEL AND NARROW SWEEP BOARD •...•.•.••.

RF DETECTOR SCHEMATIC •••••..•••.•..••.••.....•••..

300 MHZ LP FILTER SCHEMATIC •••••••..• ·••••••.•••••.•

0-70DB ROTARY ATTENUATOR MODEL 436B SCHEMATIC •....

BLOCK DIAGRAM •..••• """"""""""""• ", """""""""""""""

LOW FREQUENCY ADAPTER SCHEMATIC .•...•...•.....•...

WAVE FORMS .. """"""""" " • " " " " ..... " •..•.•. " •. " " • " .•• "

DRAWING NO.

D12,193G

B13828B

D12,070D

C13768B

D12,D71H

D12,190E

C12,161E

C12,037C

D12,192E

C12,036E

C12,015D

C12;049C

C12,035D

A12237-2A

B12078A

B9272B

C12618B

A12150-2A

D12610B



- SWEPT FREQU ENCY GENERATOR MODEL 1520A

ATTENUATOR ASSEMBLY #8212-50, DRAWING #B9272B

01010 . Sym. No.

R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42

Descr iption

44 3 ohms
Same as R22
Same as R22
Same as R23
Same as R22
53.3 ohms .
790 ohms
Same as R28
Same as R28
Same as R29
Same as R2'8
51.8 ohms, 1/4W
1407. 1 ohms, 1/ 4W
Same as R34
Same as R34
Same as R35
Same as R34
Same as RI
Same as R2
Same as RI

Kay Par t No .

6558-95

6558-93
6558-96

6588-287
6558- 195

Manufa cturer and Part No.

Mepco Type HF10-443

Mepco Type HFI0-53.3
Mepco Type HF10-790

Mepco Type HF 10- 5 1. 8
Me pco Type HFI0-1407 . I

SWEPT FREQUENC Y GEN ERATO R MODEL 1520A

DETECTOR, 50 OHMS # 12237W, DRAWING #AI2237-2A

01019. Sym. No.

CAPACITORS:

CI

DIODES:

01

CONNECTORS :

J I
J2

COILS:

LI

RES ISTORS:

RI
R2
R3

DescrIption

1000pf, 500v, fee dt hru

IN4 16B, Crystal

UG 185/ U, modified
UG 680/U

Spec l a I 3/8" lead of RI

53 ohms , 1/8W, 1% Tal.
OK ohms, 1/4W, 10% Tal.
100 ohms, 1/2W, 5% Tal.

Kay Part No.

6356-9

6357-103

9056
6909-125

12237A-LI

6558-298
4701-C
10 1 I-E

Manufacturer and Part No,

A- B FU60-10 2W

Microwave Assoc. IN4 /6B

KEC
Dage UG 680/U

KEC

Mepco HF5- 53
A-B CB4701
A-8 EBIOI I



SWEPT FREQ~ENCY GENERATOR MODEL 1520A

NARROW BAND CIRCUIT ASSEMBLY #1224IW, DRAWING #D12193F

0'09. Sym. No.

CAPACITORS :

CI
C2
C3

DIODES:

01

RESISTORS:

R5
R8
R9
RI I
RI2
RI4
RI5
R33
R34

Descr I ptl on

150uf, 100v, Electrolytic
100uf, 50v, Electrolytic
30uf, 100v, Electrolytic

IN4762A, Zener, (82v)

51K ohms, 1/2W, 5% r e r ,

lOOK ohms, 1/2W, 10% Tol.
8.2K ohms, 1/2W, 10% re r •

330K ohms, 1/2W, 10% Tol.
2.2K ohms, 1/2W, 10% Tol.
Same as RI2
10K ohms, 1/2W, 10% Tol.
3.3K ohms, I/2W, 2% Tol.
Same as R9

Kay Part No.

6355-171
6355-143
6355-172

6357-132

5135-E
1011-E
6221-E
331 I -E
2221-E

1031-E '

Manufacturer and Part No,

Mallory UTCI0151
Corne II Dub II i e r BR 100-50

GE 76F02MN300

Motorola IN4762A

A-B EB5135
A-BEBIOII
A-B EB8221
A-B EB331 I
A-B EB2221

A-B EB I 031
CornIng Glass C-5

SWEPT FREQUENCY GENERATOR MODEL 1520A

ATTENUATOR ASSEMBLY #8212-50, DRAWING #B9272B

0"9' Sym. No.

CONNECTORS:

J I
J2

Description

Mod I fled 60 I I-I, Type TNC
Same as JI

Kay Part No.

9177

Manufacturer and Part No.

KEC

RESISTORS: (All Resistors are 1/4W, 1% Tolerance)

RI
R2
R3
R4
R5
R6
R7
R6
R9
RIO
R I I
RI2
RI3
RI4
RI5
RI6
RI7
RI6
RI9
R20
R21
R22

176.4 ohms
30.43 ohms
Same as RI
96.15 ohms
71.17 ohms
Same as R4
Same as R4
Same as R5
Same as R4
Same as R4
Same as R5
Same as R4
61.1 o hrn s
248 ohms
Same as RI3
Same as RI3
Same as RI4
Same' as RI3
Same as RI3
Same as RI4
Same as RI3
56 ohms

6556-176
6556-133

6558-99
6558-100

6558-97
6558-98

6558-94

Mepco Type HFI0-178.4
Mepco Type HFIO-30.43

Mepco Type HF I 0-96.15
Mepco Type HFI0-71.17

Mepco Type HF 10-6 1.1
Mepco Type HF10-24B

Mepco Type HF10-56



SWEPT FREQUENCY GENERATOR 1520A

PANE L ASSEMB LY #12244, DRAW ING #D12 193F

Dwg . Sym. No.

CAPACITORS :

C4

LAMPS:

17
18

CONNECTORS :

J2
J3
J 24

RES ISTORS:

RI
R2
R3
R4
R6
R7
RIO
RI7
RI8
RI9
R20
R21

*R22
R23
R24
R25
R26
R27
R28
R32

SW 1TCHES :

S I
S2
S3
S4

* S 5
S6
S7
S8

Descrlpt.lon

.30 p f , 500v, Mica

Lamp Assemb I y with Iamp
Same as 17

UG 625/U
Same as J2 '
Same as J2

20K ohm, 2W, Pot
lOOK ohm, 1/2W, Pot
Same as R2
Same as R2
10 K ohm, 2W, Pot
2.7Kohm, 1/2W, 5% Tal.
10K ohm, 2W, Pot
22K ohm, 1/2W, 10% Tal.
25K o hm , 1/2W, Pot
680K ohm, 1/2 W, 5% Tal.
390K ohm, 1/2W, 5% Tal.
820K ohm, 1/2W, 5% Tal.
33K o hm, 1/4W, 10% . Tal.
2K ohm, 2W, pot
I Meg ohm, 2W, Pot
lOO K ohm, 1/4'11, 10% To I.

"5K ohm, 1/2W, Pot
Same as R26
Same as R26
10K ohm, 1/2W, 10% Tal.

6 Position, 8 Deck, Rotary
2 Position, I Deck, Rotary
S.P.D.T. Toggle
4 Position, 5 Deck, Rotary
3 Position, 2 Deck, Rotary
4 Position, I Dec k, Rotary
D. P. D. T. Toggle
Same as S3

Kay Part No.

6359-58

12957

6909-81

9122-37
9122-147

9 122-31
2725-E
9122-148
2231-E
9122-146
6815-E
39-15-E
8215-E
3331-C
9122-22
9122-63
10 41 - C
9122-145

1031-E

12242
17 6
6393-4
12245
12251
12246
6393-5

Manufacturer and Part No.

Elmenco DM15~300

Display Devices #170SWOIIWIC

Dage UG 625/U

A-B JA2N048S203UE
A-B WA2G040SI04UA

A-B JA2N048SI03UE
A-B EB2725
Spectra 1 Mod. 532
A-B EB223 1
A-B WA2G040S253UA
A-B EB68 15
A-B EB3915
A-B EB8215
A-B GB3331
A-B JA2N048S202UE
A-~ JA2N048SI05UE
A-B CBI041
A-B WA2GO~OS502U~

A-B EBI031

KEG
KEC
G & K 7101
KEC
KEC
KEG
G & K 720 I

LAMPS:

INDICATOR DRIVE ASSEMBLY #12240W , DRAWING §D12193F

1I th r u 16

RESISTORS:

RI6

Lamp Assembly

Resistor, IK pot, 5% Tal.

12958

8225

Marco-Oak 99-33080-17
P46-009

Spectra I Mod. 532



SWEPT FREQUENCY GENERATOR MODEL 1520A

CAB LE AS SEMBL Y # 12757-1. DRAW I NG #D12193F

Dwg. Sym. No . Descr I pt 1on Ka y Pa rt No. Ma nufa c ture r an d Part No.

J7
J 2 I

J 9
JIO

J 6
J 8

J 27
J23

CABLE ASSEMBLY # 12757- 1

Connector 27-7 6909-127
Co nnecto r 27-7 6909- 127
Cable RGI74/U (4" )

CABLE ASSEMBLY #12757-2

Connector 27-7 6909-i27
Connector 27 -7 6909- 127
Cable RGI74/U (4" )

CABLE ASSEMB LY # 12757-3

Connecto r 27-7 6909-127
Connecto r 27 -7 6909-127
Cab le RGI74/U (9" )

CABLE ASSEMBLY #12757-4

Connector 27-7 6909-127
Connecto r 27-7 6909-127
Cable RG I74 /U ( 16")

CABLE ASSEMBLY #12757-5

Ampheno I 27-7
Amphe no l .27 - 7

Am phenol 27-7
Amphe n0 I 27 - 7

Ampheno I 27-7
Am pheno I 27-7

Amp henc 1 27-7
Amphe no l 27-7

J I 1
J 13

Connector 28J S 127-1
Conne c t or 27-7
Cable RGI74/U (12")

690 9- 128
6909- 127

Specialty 28JS127-1
Amphenol 27-7

CABLE ASSEMBL Y #12 751-6

J I 2
J 14

Connector 28JS 127- 1
Connector 27-7
Cab le RGI74/ U (12" )

6909- 128
6909-127

Specia lty 28JS127-1
Amphenol 27-7

CABLE ASSEMBL Y # 12757~7

JI5
P4

Connector 27-7
Co nne ctor 24P 100-3
Cabl e RGI7 4/U (5 "1

6909-/27
6909-129

Am phen o l 27-7
Specialty 2 4PIOO -3

CABLE ASSEMBL Y #12757 - 8

J 16
J22

Connector 27- 7
Conne c tor 27-7
Cable RGI87/U (14")

69 09 - 127
6909 -1 27

Amphenol 27-7
Ampheno 1 27-7



SWEPT FREQUENCY GENERATOR MODEL 1520A

CABLE ASSEMBLY #12757- 1. DRAW ING #'DI2193F

Dw g. Sym . No . Descr lo t lon Kay Par t No . Ma nuf a c Tur e r an d Par t No .

CAB LE ASSEMB LY # 12757 -9

P I9
J 20

I
· 1

1

Connec t or 8000- 1
Connec tor UG 10958/ U
Cab le RG55/U (6 ")

69 09 - 1 I
6909-95

oag e 8000 - I
Spec ia l t y UG 1095BU
I TT

CABLE ASSEMBLy '# 12757- 10

PI7
PI8

Connector 29091-1
Connector 8000-1
Cable RG55/U (6")

6909-130
6909-1 I

ASTrolab 29091- 1
Dage 8000-1
ITT

-

PI

J 25

J 26

CABLE ASSEMBLY # 12757-11

Con nector UG 88/U 6909-76
Cab I e RG58/U ( I 1")

CAB LE ASSEMBL Y # 12757- 12

Co nnec tor 27-7 6909-127
Cab le RG I74/U ( 16 " )

CABLE ASSEMBL Y #12757-13

ConnecTor 27-7 6909- 127
Cab le RG ·174/U ( 16")

Dage UG 88/U

Amp he;no I 27-7

Amphenol 27-7

CAPAC ITORS:

ADAPTOR MODEL 981A (LOW FREQUENC Y) #12150W, DRAWING #AI2150-2A

C I

CONNECTORS:

J 1

PI

RESISTORS:

RI

.. 02uf, 400v, Myler-paper

UG 185/ U. Coax
3 150

3.9 ohms. 1/ 4W. 10% To l.

6899-9

6909-77
6909-126

3P91-E

Elmenco 4DP-2-203

Dage UG 185/U
Amphenol 3150

A-B EB39GI



SWEPT FREQUENCY GENERATOR MODEL IS20A

CHASSIS ASSEMBLY 112243, DRAWING '12193F

Dwg. Syni. No.

CAPACITORS:

CI2
CI3

FUSE:

*F2

CO~INECTORS :

J 28
J29
J30
J31
J32
.133
J34

COILS:

LI

RESISTORS:

R29

TnArIS I STORS:

"1

INTEGRATED CIRCUIT:

Descrlntlon

. I MFD., SOv, Mylar
Same as CI

114 Ame, 2S0v

Female, 22 contacts
Same as J 28
Female, 22 contacts
Same as J28
Same as J28
Same as J28
Fema 1e, 10 contacts

12 uH

SI ohm, 1/4W, S% re i •

402S0

LM309 Volt, Reg.

Kay Part No.

6411-20

6908-16

6909-IIS

6909-106

6394-49

SIOS-C

K-160

Manufacturer and Part No~

Paktron MW600

Llttel ""use AG 1/4A

Elco #00-6022-022-940-002

Amp h e no I '143-002-0 I

Amphenol #143-010-01

Jeffers 444S-3K

A-B CBSIOS

RCA 40250

Nat Ion a I U' 30 9 K

SWEPT FREQUENCY GENERATOR MODEL IS20A

POWER SUPPLY MODULE ASSEMBLY #128S8W, DRAWING frDI2071H

Dwo. Sym. No.

CAPACITORS:

(;1 A & 0
C2
C3 A t. 8
C4
CS & C6
CS .!. C6

DIODES:

01 thru 010

RECEPTACLES:

J I .!. J 2

RESISTORS:

RI
P,2
R3
R4
P.S
R6
P,7
P,8

TRANSFORMERS:

TI

Descrlotlon

ISO/ISOuf, 2S0v, Elect.
ISOOuf" SOv, Elect
fOOO/lSOOuf, 3Sv, Elect.
Sllme as C2
SOOuf, 2Sv, Elect.

F6, s I I Icon

Female, 22 contllcts

4.7 ohms, 2'11,10% Tal.
2.2 ohms, 2'11, S% Tal.
I 0 ohms. 2'11, I 0% To I •
100 ohms, 1/2W, 10% Tal.
6.8 ohms, 1/2\'1, 10% Tal.
Same as RS
Same as I<S
27 ohms, 1/2'11, 10% r e i •

Transformer, Power

Kay Par"t No.

63SS-173
63SS- 174
63SS-17S

63S7-3

6909-131

9292-19
9292-18
1001-H
1041-E
6821-E

2731-E

12170A

/' a nu f act u r era nd Par t ~~ 0 •

'1allory SP031-S120
'1a I lor y SPO 3 I - S I I9
Ma I lory PI'/P068

Cornell Dubll ler CDE
BR-SOO-2S

Sarkes Tarzlan F6

EJco 00-6022-022-938-002

IRC BWH
IRC BWH
A-B HBIOOI
A-B EBI041
A-B EB6821

A-B EB2731

KEC



SWEP T FREQUENCY GENERATOR MODEL 1520A

POWER SUPPLY MODULE ASSEMBLY #12858W, DRAWING #D12071H

9122-128 Beckman 72PM2K
9122- 129 Backman 72 XWIOK

3611-H A-B HB3 61 I
3321-G A-B GB3321
9135-E A-B E89 135

682 1-E A-B EB6821
7P:S 5- E A-B EB7P55
4711-E A-B EB47 I I
472 1-E A-B EB4721
1035-G A-B CBI035
153 1-E A-B EBI531

9292-15 Corning Glass Type C5
9292-48 Corning Glass Type C5
2221-E A-B EB2221
IPI5-E A-B EBIIG5

9292-91 Corning Glass Type C5
2P75-E A-B EB27G5

Dwg. Sym. No.

INTEGRATED CIRCUITS:

AI
A2

CAPAC ITORS:

C I
C2
C3
C4
C5
C6
C7
CB
C9
CIO
C I I
CI2

DIODES,:

0 1
02
03
04

TRANSISTORS:

QI
Q2
Q3
Q4
Q5

RESI STORS :

RI
R2
R3
R4
R5
R6
R7
RB
R9
RIO
R I I
RI2
R I3
R I4
R I5
R I6
RI7
RIB
RI9
R20
R2!
R22
R23
R24
R25
R26
R27
R28

Descripti on

MC 146 3R
MC 1461R

lu f, 50 v, Electroyltl c
. Ol u f , 100v, Myler-paper
10uf, 25 v, Electroy ltlc
. 27 uf , 100v, Mylar
20uf, 100v, Electroyltlc
. 00 I u f, 600v, Mylar -paper
.I 'uf, 50v, Mylar
35uf, 50 v, Elactroyl tlc
Sama as C7
Sama as C7
.02uf, 100v , My lar-paper
250u f, 25v, Elactroyltlc

IN4744, Zener, (15vl
IN4446 , (Sub. IN914A)
IN4756, Zenar, (47v)
IN936, Zenar , (9vl

40322
TRS30lLC
2N3566
2N3569
Sama as Q4

2 ohms, 1/2 W, Po t
10 ohms, 1/2W, Pot
Same as R2
360 ohms, 2W, 10% Tol.
3 .3 ohms, IW, 10% Tol.
91 ohms, 1/2W, 5% r e r •
Same as R6
6 .8 ohms, 1/2W, 10% Tol.
7 .5 .ohms, 1/2W, 5% To l.
470 ohms, 1/2W, 10% To l.
4.7 oh ms, 1/2W, 10% Tol .
10 ohms, IW, 5% To l.
15 ohms, 1/2W, 10% To l .
Same as RI 3
27 ohms, 1/2W, 2% To l.
1.5 o hm s , 1/2W, 2% r e i •
2.2 ohms, 1/2W, 5% re r •
1.1 ohms, 1/2W, 5% Tol .
Sama as RI5
6.8 ohms, 1/2W, 2% Tol.
2.7 ohms, 1/2W, 5% Tol .
Sama as RI5
Same as RII
Sama as R20
Same as R I I
51 ohms, 1/2W, 5% To l .
75 ohms, 1/2W, 5% To l .
Same as R21

Kay Part No.

11 6 52- 31
11652-30

6355-139
6899-12
6355-142
6411-26
6355-178
6899-10
6411-20
6355-177

6899-13
6355-176

6357-109
6357-125
6357-100
6357-106

K-191
K-175
K-159
K- 179

5 105-E
7505-E

Manufac turer and Part No.

Motoro la MC 1463R
Mototola MC 1461R

GE 76F02LCIRO
Elmanco IDP-i-103
GE 76F02 KDI00
Paktron MPC
GE 76F02MM200
Elmenco 6DP-I- 102
Pak tro n MW600
GE 76F02L K350

Elmanco IDP- I - 20 3
Corne I I Dub I l iar BR250-25

Motorola IN4744
Fairchild IN4446
Motorola IN4756
Motoro I a IN936

RCA 40322
Industro Trans . TRS30lLC

Fairch ild 2N3566
Fa irch ild 2N3569

A-B EB5 105
A-B EB7505



SWEPT FREQUENCY GENERATOR ~ODEL 1520A

POWER SUPPLY MODULE ASSEMBLY #12858W. DRAWING #D12071H

Dwg. Sym. No.

CAPACITORS:

CI
C2
C3
C4
C5
C6

DIODES:

01
02
03
04

TRANSISTORS:

QI
Q2
03
04
05
06
Q7
Q8
Q9

~ESISTORS:

Description

260uf, 15v, Electroyltlc
2uf. 50v, Electroy ltlc
35uf. 50v, Electroyltlc
.05uf, 100v, Myler-paper
Same as C3
Same as C2

IN4446 (Sub. IN9 14A)
IN4728, Zener, (3.3v)
Same as 01
IN4734, Zener, (5.6v)

40250vl
2N3566
Same as Q2
Same as Q2
2N3740
2N3645
Same as 06
Same as Q6
Same as Q6

Kay Part No.

6355-179
6355-164
63 55-177
6899-1

6357-125
6357-133

6357-113

K-198
K- 159

K- 190
K- 189

Manufacturer and Part Noe

GE 76F02FM261
GE 76F02LC280
GE 76F02LK350
E Imeneo IDP-2-503

Fairch ild IN4446
Motorola IN4728

Motorola IN4734

RCA 40250v I
Fairchild 2N3566

Motorola 2N3740
Fa Irch ild 2N3645

'<I
R2
>/3
'<4
1'5
P,6
rn
R8
'19
RIO
RII
RI2
RI3
RI4
P, 15
P.16
'<17
°18
0/9
~20

R21
.,22
'<23
1'24
.,25
1'26
1'27

I ohms, 1/2W, Pot 9122-130 Bee kman 72P" 1K
5 ohms, 1/2W, Pot 9122-131 Beckman 72PM5K
4.7 ohms, 2W, ' 10% To I. 9292-19 IRC Blm
100 ohms, 1/2W, 10% To i • 101l-E A-B EBIO I I
9. I ohms, I I 2\~ , 5% To I. 9125-E A-B EB9125
2.2 ohms, I I 2W, 10% To I. 9125-E AB-EB9125
6.2 ohms, 1/21'1, 5% To I. 9292-34 Cornfno "'lass Tvoe C5
I .3 ohms, 21'1, 5% To I. 9292-33 IRC BWH
510 ohms, 1/2W, 5% To I. 5 I 15-E A-B EB5 II 5
I ohm, 1/21'1, 2% ' To I. 9292-46 Cornlno IOlass Tvpe C5
330 ohms, 1/21'1, 10% To I. 331 I-E A-8 EB331 I
Same as 1'4
2.2 ohms, 1/21'1, 2% To I. 9292-34 Co r n I ng r::lass Type C5
Same as 1'3
Same as 1'4
36 ohms, 1/21'1, 5% To I. 3635-E A-8 EB3635
Same as R6
4.7 ohms, I IL.\~ , 10% To I. 4721-E A-B E84721
39 ohms, 1/21'1, 5% To I. 3935-E A-B EB3935
2 ohms, 11'1, 10% To I. 9292-20 IRC BWH
470 ohms, I I 2\~ , 10% To I. 471 I-E A-B EB47 I I
5.6 ohms, 1/2W, 2% To I. 9292-13 Corn I n9 IOlass Tvp e C5
Same as I'll
I 'olam, I 12\~, 10% To I. 1021-E A-B EBI021
Same as 1'22
7.5 ohms 1/21'1, 2% re r , 9292-16 Corning Glass Type C5
Same as 1'6



SWEPT FREQUENCY GENERATOR MODEL 1520A

LINE FILTER MODULE ASSEMBLY #12274W, DRAWING #D12071H

D\oI9 . Sym. No.

CAPACITORS:

C I thru C4
C5
C6
C7
C8
C9
CIO

FUSE :

FI

COILS:

LI
L2
L3
L4

PLUGS :

PI

Description

NOT USED
8500p f, 500v, feedthru
Same as C5
Same as C5
Same as C5
4000p f, 500v, t e e d t hr u
Same as C9

1/2 Amp, 125v, Slo\ol Blo\ol

Choke, 280 uH
Same as LI
Choke, 0.9 uH
Same as L3

AC Line Cord and Plug

Kay Part No.

6356-14

6356-5

6908-18

12732

485

7166-1

Manufacturer and Part No,

Erie 032710-X5VO-852V

Erie 2443-000-Z5UO-402M

Llttel Fuse 313,500

KEC

KEC

Be 1den 172375

SWEPT FREQUENCY GENERATOR MODEL 1520A

0.05-300 MHZ MODULE ASSEMBLY #12190W, DRAWING #D12190E

D\oIo . Sym. No.

CAPACITORS:

CI4 thru C27
C42 & C43

CONNECTORS:

P21 thru P23

Description

1000pf, 500v, fee dthru
Same as C I4

27-9

Kay Part No.

6356-' I

6909-108

Manufacturer and Part No.

A-B FA5C-102W

Amphenol 27-9

P. C. BOARD ASSEMBLY #12332A-W

P. C. BOARD (LESS WIRED) #12332A

KEC

KEC

CAPACITORS:

CI 0 .39uf, 35v, Electrolyti c 6355-180 Kemet K3R9J35KS
C2 0.002uf, 100v, Myler-paper 6899-24 Elmenco IDP-I-2a2
C3 Same as C I
C4 Same as C I
C5 0.022uf, 75v, Cer. Disc 6360-32 Gulton MIN-M-022-M
C6 10pf, 500v, Mica 6359-53 E lmenco DM15-100
C7 O. 1uf , 75v, Cer. Disc 6360-17 Gulton MIN-V-.I-Z
ca Same as C6
C9 Same as C7
CIO 50 Pf , 500v, Mica 6359-60 Elmenco DMI5-500
C I I Same as CI
CI2 Same as C7
CI3 Same as C7
C44 39pf, 500v, Mica 6359-59 Elmenco DM15-390
C45 24p f , 500v, Mi ca 6359-8 1 Elmenco DM 15-240
C46 Same as C45
C47 3pf, 500v, Mica 6359-51 Elmenco DM15-020



SWEPT FREQUENCY GENERATOR MODEL 1520A

0.05-300 MHZ MODULE ASSEMBL Y #12 190W, DRAWING #D12190E
.........-

Dwg. Sym. No. Q..!.v....,..

COilS:

I I
l2
l3
l4
lS
l6
L7
l8
19
llO
l I I
ll2

TRANSISTORS:

QI
Q2
Q3
Q4
QS
06
Q7

RESISTORS:

RI
R2
R3
R4
RS- R6
R7
R8
R9
RIO
RI I
RI2
RI3
RI4
RI5
RI6
RI7
Ria
RI9
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32

Description

Special , Slug-tuned
Special, Slug-tuned
Special, F ixed
Same as l3
Same as l3
Special, Slug-tuned
Same as l3
SpecIal, Slug-tuned
Spec ial, Fi xed, 62 uH
Sp ec l a l , Fixed
Special, Slug-tuned
Special, Fixed, .25 uH

2N5179/MM1941
Sa me as QI
MFE 3007
A48S
2N3866 (Grade 5)
2N5109 (Grade 5)
Same as Q5

100 ohms, 1!4W, 10% Tal.
120 ohms, 1/4W, 10% Tal.
39 ohms, 1/4W, 10% Tal.
I ohm, 1/4W, 10% Tol.
150 ohms, 1/4W, 10% Tol.
Same as R2
Same as R3
Same as R4
180 o hms, 1/4 '11, 10% To l.
Same as R2
470 ohms, 1/4W, 10% Tol.
Same as ' R2
15 ohms, 1/4W, 10% Tal.
22 ohms, 1/4W, 10% Tal.
Same as R4
Si!lme as R9
Same as R2
Same as R I3
Same as RI4
Same as R4
Same as R5
Same as RS
220 ohms, 1/4W, 10% To l.
Same as RI4
Same as R4
Same as R2
330 ohms, 1/4W, 10% Tal.
Same as R2
27 ohms, 1/4W, 10% Tol.
Same as R4
Same as R2
Same as R70

Kay Part No.

11552-8
11552-8
128 45- 4

I 1552-1 I

8624-23
12845 -5
8624-24
8624-24
12845-6

K-202

K-213
K-208
K-/70-5
K- 199 - 5

10 11- C
/211-C
3901-C
10ZI-C
15 1 I -C

1811-C

471 I-C

150 1- C
2201-C

221 1-C

. 33 I I- C

2701-C

Manufacturer and Part No.

KEC
KEC
KEC

KEC

KEC
KEC
KEC
KEC
KEC

RGA 2NSI790RMOTOROlAMMI941

·Motorola MFE 3007
Amperex A485
KEC
KEC

A-BCBIOII
A-8 C.B IZI !
A-B CB390 I
A-B C81021
A-BCSIS I I

A-B CSI811

A-B CB471 I

A-B CSISO I
A-B CB2201

A-B CB2Z11

A-B CS331 I

A-B CB2701



SWEPT FREQUENCY GENERATOR MODEL 152DA

0.05-300MHZ MODULE ASSEMBLY 612190W, DRAWING #D12190E

Dwq. Sym. No. Description Kay Part No. Manufacturer and Part No.

P. C. BOARD ASSEMBLY 612333B-W

P. C . BOARD (LESS WIRED) #12333B

KEC

KEC

CAPAC,I TORS:

C28 4. 7u f , 3 5v, Electrolytic 6355-133 Kemet K4R7J35KS
C29 Same as C28
C30 Same as C28
R31 Same as C28
C32 .27uf, 100v, Myler-paper 641 1-26 Paktron MPC
C33 Same as C28
C34 Same as C28
C35 Same as C28
C36 Same as C28
C37 Same as C28
C38 Same as C28
C39 Same as C28
C40 Same as C28
C41 Same as C28

TRANSISTORS:

Q8 2N3645 KI89 Fairchild 2N3645
Q9 Same as Q8
QIO Same as Q8
QI I Same as Q8
QI2 Same as Q8
QI3 Same as Q8

R32 3.3 ohms, 1/4W, 10% To I. 332 1-C A-B C83321
R33 2.7 ohms, 1/4W. 10% To I. 2P71-C A-B CB27GI
R34 5.6 ohms, 1/4W, 10% To I. 5621-C A-B C85621
R35 Same as R34
R36 1.2 ohms, 1/4W, 10% To I. 1221-C A-S C81221
R37 Same as R33
R38 Same as R32
R39 3.9 ohms, 1/4W, 10% To I. 3P91-C A-a CS39GI
R40 Same as R34
R4\ Same as R34
R42 Same as R4
R43 Same as R33
R44 Same as R3
R45 Same as R33
R46 Same as R32
R47 Same as R39 -
R48 Same as R34
R49 Same as R34
R50 560 ohms, 1/4W, 10% To I. 5611-C A-B C8561 I
R51 Same as R33
R52 820 ohms, 1/4W, 10% To I. 8211-C A-8 CB821 ,
R53 Same as R33
R54 Same as R32
R55 Same as R4



SWEPT FREQ UENCY GE NERATOR MODEL 1520A

0.05 -300 MHZ MOD ULE ASSEM8LY # 12190W, DRAWING #D 12 190E

Dwg. Sym. No.

R56
R57
R58
R59
R60
R6 1
R62
R63
R64
R6 5
R66
R67
R68
R69
R70
R7 1

Descr lotlo n

Sa me as RI
Same as R33
Same as R52
Same as R33
2.2 o hms , 1/4W, 10 % Ta l .
680 ohms, 1/ 4W , 10 % To t .
75 ohms , 1/ 4W , 5% re r •

Same as R33
1.8 o hms, 1/4W, 10% r e i .
Same as R33
Same as R32
Same as R4
Same as RI
Same as R33
10 ohms, 1/4\'1, 10% Tal .
Same as R70

Kay Part No .

2221 -C
681 I -C
7505 -C

1821 -C

1001-C

Man uf a c tu r e r a ne Part No .

A-B CB222 1
A-B C868 1 I
A-B CB7505

A-B CBI821

A-B CBIOOI

SWEPT FREQ UE NC Y GENERATOR MODEL 1520A

0.05- 10 MH Z MODUL E ASSEMB LY # 12049 W, DRA WING #C1 20 49C

Ow e . Sum. No. Descrlot ion Ka y Part No . Manufa ct urer and ParT No .

CAPACITORS :

P . C . BOARD ( LESS WIRED) # 120498

-

CI
C2
C3
C4
C5
C6
C7
C8
C9
C IO
C II
C I2
CI3
CI4
C I5
C I6
C I7
CI8
CI9
C20
C2 1
C22
C23
C24
C25
C26
C27
C28

1000pf, 500v , feedthru
.005uf , 10 0v, Myler paper
Sa me as CI
39pf, 500v , Mica
Same a s CI
2- 8 pf , Tri mme r
24pf, 500 v , Mic a
200pt , 50 0v , MIca
NOT USEO
Same as C6
5QOpf , 500v , Mica
Same as C2
VA 129, Varl cup
Same as CI
Same as C I
Sa me as C4
Sa me as CI
Sa"me as C I
30 pt, 500v , Mica
7pt , SOOv , Mi ca
680pf, 500v , Mica
15p f , 500v, Mica
soer , 500v, MIc a
470p f, 500v, MI c a
100 pt , 500v , teedt hru
9 Ip f , 500v , Mica
Same as C20
4pt , 500 v, Mica

6356 - 1 I
6899 - 14

6 35 9 - 59

6358-12
6 359 -81
63 59 -63

6359 -66

6357 -12 7

6359 -58
6359 -76
6359-80
6359-55
6359 -60
6359 -79
6356 -13
63 59-68

6359 -88

A-B FA5C - 102W
E l me nc o lOP-i - 50 :!

Elmenc o OM15 -390

Eri e NPO 538-000A2 -8
El me nc o DM15 -240
Elmenco DM15- 20 1

E lmenco DM 15-501

C ry~talonlcs VAI2 9

E lmenc o DM15 -300
E l me nc o DMI5-07~

Elmenco DM 15-68 1
E lme nco DM15- 150
E ime nco DM 15-500
Elme nco DM 15 -47 1
E l me nc o FA5C-10 11
E l me nc o DM15 -9 10

E l menco DM15 -040



SWEPT FREQUEN CY GE NE RATO R MODEL 1520A

0.05-10 MHZ MODULE ASSEMBL Y KI2049W, DRA WING KC I 20 49C

Dw g . Sym. No.

C29
C30
C31

DIODES :

01
D2
D3
D4

CO I LS:

LI
L2
L3
L4
L5

CONNECTO RS:

P I t hr u P5
P6
P7

TRANS ISTORS:

QI
02

RESI STORS :

De scrl otro n

Same as CI
Same as CI
Same as C II

I N82A
Same as DI
Same as DI
Same as 01

12 uH, Choke
.68 uH, Choke
Same as L2
Same as LI
. 2 53 uH, Special

NOT US ED
27 - 9 , Plug
Same as P6

2N4223
Same as QI

Ka y Part No.

6357-38

6394-49
6398-52

120 49C -L5

690 9-108

K- 21 I

Manufa cturer and Par t No .

Genera I I ns . IN82A

J e f f e r s 4445-3 K
Jeffer s 441 176 K

KEC

Amph e no l 2 7 - 9

Motoro la 2N4 22 3

RI
R2
R3
R4
R5
R6
R7
R8
R9
RIO
R I I
RI2
RS- I

TRANSFORME RS :

TI
T2
T3A & B

I Meg ohm, 1/4W, 10% Tol.
820 ohms, I /2W, 10% To I .
1.5 ohms, 1/ 2W, 10% Tol.
390 ohms, 1/4W, 5% To l .
100 ohms, 1/4W, 10% To l .
33 ohms, 1/ 4W , 10% Tol.
Same as RI .
1.2 o hms, 1/ 2W, 10% To l.
Same as R3
1.8 ohms , 1/2W, 10% re r •

10 ohms , 1/4W, 10% Tol .
Same as RII
Read Swit ch SPST 12v

SpecIa l
Special
Special

1051-C A-S CBI051
821 I -E A-S EB82 1 I
1521-E A- 'S ESI521
3915-C A-S CB39 15
5601-C A-B CB560 1
3331-C A-S CB333 1

122 1- E A- B EBI22 1

1821-E A- B EBI 821
1001-C A-S CS I00 I

1259 6 El ect. Ins t . 227 5

1248 7-1 KEC
12487-2 KEC
12196 KEC



SWEPT FREQUENCY GENERATOR MODEL 1520A

0.05-1200 MHZ MODULE ASSEMBLY 1112192W, DRAWING IIDI2192E

Dwg. Sym. No . 9..!.Y...:. Des c r I'pt Ion Kay Part No. Manufacturer and Part No.

P. C. BOARD (LES 5 WIRED) 1112090B KEC

P. C. BOARD (LESS WIRED) 1I[2038B KEC

P. C. BOARD (LESS WIRED) 1112834E KEC

P. C. BOARD (LESS WIRED) 1112355C KEC

P. C. BOARD (LESS WIRED) 1112336C KEC

P. C. BOARD (LESS WIRED) 1112702A KEC

CAPACITORS:

CI 1000pf, 500v, feedthru
C2 Same as CI
C3 Same as CI
C4 Same as CI
C5 Same as CI
C6 Same as C I
C7 150pf, 100v, Cer. Chip
CS Pa rt of PCB 12090B
C9 Part of PCB 12090B
CIO 15p f , 500v, Button 10%
C I I Same as CI
CI2 Same as CI
CI3 Same as CI
CI4 Same as CI
CI5 Same as CI
CI6 Same as CI
CI7 3.9pf, 100v, Cer. Chi P- CIS Part of PCB 12702C
CI9 390pf, 100v, Cer. Chip
C20 Part of PCB 12702C
C21 Same as CI7
C22 33pf, 500v, Button 10%
C23 . Same as C I
C24 Same as CI
C25 Same as C I
C26 Same as CI
C27 O.S-IOpt, Variable
C28 Same as C I
C29 Same as CI
C30 Same as CI
C31 Same as CI
C32 Same as CI
C33 Same as CI
C34 Same as CI
C35 Same as CI
C36 Same as CI
C37 Same as CI
C38 Same as CI
C39 Same as CI
C40 Same as C I
C41 390pf, 100v, Cer. Chip

C42 0.82pf, 500v, Ceramic
C43 Same as C42
C44 Same as C41
C45 Same as C4·2
C46 Same as C41
C47 2p t , 500v, Mica
C48 Same as C41
C49 Same as C41
C50 Same as C41
C51 Same as CI
C52 O.Oluf, 50v, Cer. Chip

C53 220pf, 100v, Cer. Chip

6356-13

6360-44

6707-15

6360-45

6360-46

6707-16

6358-16

6360-46

6361-69

6359-50

6360-47

6360-48

A-B FA5C-102W

J FD WYO I 15 IK

Erie 646-003-I~pf

JFD WYOI-3R9C

Monolythlc 50RI6W391M

Erie 666-003-33pf

Johanson Jmc 2954-5502

Monolythlc DielectrIcs
50RI6W391M
Qua I I ty Components .Me .82

Elmenco DM15-020

Monolythlc Dielectrics
50R23WI03M
JFD WYOJ-22IK



SWEPT FREQUENCY GENERATOR MODEL 1.520A

0 .05-1200 MHZ MODULE ASSEMBLY #12192W, DRAWING HDI2192E

Dwg. Sym. No.

COILS:

LI
L2
U
L4
L5
L6
L7
L8
L9
LID
L I 1
LI2
LI3
LI4
LI5
LI6
LI7
LI8
LI9
L20
L21
L22
L23
L24
L25
L26
L27

CON NECTORS:

PIO
PI3
Pl4
PI5
PI6

TRANSISTORS:

Description

0.35 uH, Choke
Same as LI
Same as LI
Same as LI
Spec ial , Fixed
Same as LI
Same 85 LI
Same as LI
Same as LI
Same as LI
Special, FIxed
Same as LI
Same as LI
Same as LI
Same as LI
Same as LI
Special, Fixed
Same as LI
Same as LI
Same as LI
Same as LI
Same as LI
Special, F ixed
Sa me as LI
Same as LI
Same 85 LI
Same as 1I

P lug, 27-9
Same as PIO
Same as PIO
Same as PIO
Same as PIO

Ka y Part No.

12856

12685-7

12845- 2

12845-1

12845-3

6909-108

Manufacturer and Part No.

KEC

KEC

KEC

KEC

KEC

Ampheno I 27-9

01
Q2
Q3
Q4
0 5

RESIST ORS:

RI
R2
R3
R4
R5
R6
R7
R8
R9
RIO
R I I
RI2
RI3
RI4

2N5109 (G r a de 6) K- 199-6 RCA 2N5109
2N 3553 K- 164 RCA 2N3552
Same as QI
Same as QI
Same as QI

130 .ohms, 2W, 2% To I • 9292- 55 Corn I ng Glass C425
NOT USED
750 ohms, 1/2W, 2% Tal. 9'292-56 Cor n l ng Glass C-5
820 o hms, I /2W. 2% To I. 9292-57 Corning Glass C-5
10 o hms, 1/ 4W, 5% To I. 1005-C A-B CBI005
Same as R5
22 ohms, 1/ 4W, 5% To I. 2205-C A-B CB2205
22 ohms, 1/8W, 5% To I. 2205-B A-B BB2205
Same as R7
91 ohms, 2W, 2% To I. 9292-58 Corning Glass C425
Same as R8
Same as R3
Same as R7
I ohm, 1/2W. 2% To I . 9292-46 Co r n ln q Glass C-5



SWEPT FREQUENCY GENERATOR MODEL IS20A

0.OS-1200 MHZ MODULE ASSEMBLY #12192W, ORAWING '#012192E

0'119. Sym. No.

CS4
CSS

CS6
CS7
CSS
CS9
C60
C61
C62
C63
C64
C6S
C66
C67
C6S
C69
C70
C71
C72
C73
C74
C7S
C76
C77
C7S
C79
CSO
CSI
CS2
CS3
CS4
CSS
CS6
CS7
CSS
CS9
C90
C9 1
C92
C93

DIODES:

01
02
03
04
OS
06
07
OS
09
010
o I I
012
013
014
DIS

CONNECTORS:

J 17

Oescrl ptlon

Same as CI
4700pf, SOv, Cer. Chip

Same as CS3
O.Oluf, 100v, Ce r , Disc
Spf, SOOv, Mica
Same as C42
20pf, SOOv, Button 10%
Part of PCB 12090B
100pf, 100v, Ce r , Chip
Part of PCB 12090B
Same as CI
Same as CI
Same as CI
Same as CI
Same as CI
Same as CI
30pf, SOOv, Button 10%
Part of PCB 12702A
Same as CS3
0.47pf, SOOv, Ceramic
Part of PCB 12702A
Same as .c I
Same as CI
Same as CI
Same as CI
Same as C I
Same as CI
0.6Spf, SOOv, Ceramic
VASI39, ve r e c t o r
Same as CS2
VA116, ve r a c t o r
Same as CS4
Same as CS2
Same as CS2
VASI40 Varactor
Same as CSS
O. 007Spf, I OOv, My Ier-paper
Same as C90
Same as C42
3pf, SOOv, t~lca

HP 3080
Same as 01
Same as 01
Same as 01
Same as 01
Same as 01
Same as 0 1

. 1NS2A
Same as OS
Same as OS
Same as OS
Same as OS
Same as 08
Same as OS
Same as OS

Jack, 142-0293-00 I

Ka y Part No.

6360-49

6360-S0
63S9-S2

6707-10

6360-43

6707-17

6361-70

6361-71
63S7-12S

63S7-134

63S7-129

6899-19

63S9-SI

6357-122

6357-38

6909-132

Manufacturer and Part No.

Monolythlc Dielectr ics
SORI6W472K

Erie 8121-100-6S7-1032 .
Elmenco OMIS-OSO

Erie 666-003-20pf

JFO WYOI-IOIK

Erie 666-003-30pf

Quality Components MC . 47

Qua Ii ty Components MC .68
Crystalonlcs VA S319

Crystalonlcs VA 116

Crystalonlcs VA SI40

Elmenco IOP-I-7S2

Elmenco OMIS-030

Hewlett Packard 5082-3080

SylvanIa IN82A

Johnson ' 142:'0293-001



SWEPT FREQUENCY GENERATOR MODEL IS20A

0.OS-1200 MHZ MODULE ASSEM8LY #12192W, DRAWING #D12192E

4P7S-C A-8 C847GS

9292-62 Fenwal Elect. JA36J I
9292-S6 Corning Glass Type CS
9292-S7 Corning Glass Type CS
390S-C A-8 C8310S

2S4TXII KEC

1021-C A-8 C81021

1221-C A-8 C812 21

SIOS-8 A-8 88SI05
102S-8 A-8 881025
S60S-C A-8 C8S60S

221S-C A-8 C8221S
22 15-8 A-8 88221S
ISIS-8 A-8 88 1SIS
222 S-8 A-8 882225
102S-8 A-8 88102S

821S-8 A-8 88821S
470S-8 A-8 88470S

0'''9 . s vm . No .

RIS
RI6
RI7
RI8
RI9
R20
R21
R22
R23
R24
R2S
R26
R27
R28
R29
R30
R31
R32
R33
R34
R3"S
R36
R37
R38
R39
R40
R41
R42
R43
R44
R4S
R46
R47
R48
R49
RSO
RSI
RS2
RS3
RS4
RSS
RS6
RS7
RS8
RS9
R60
R61
R62
R63
R64
R6S
R66
R67
R68
R69
R70
R71
R72
R73

SWITCHES:

SI

TRANSFORMERS:

TIA & 8

Descr iption

Same as RS
10 ohms, 1/2W, S% Tal.
Same as R8
Same as R7
I SO ohms, 1/8W, S% Tal.
300 ohms, I\~ , 2% Ta l .
Same as RS
Same as RS
Same as RS
Same as RS
Same as RS
Same as RS
I ohm , 1/4W, S% Tal.
Same as R27
1.2 ohms, 1/4 W, S% Tal .
Same as R29
Same as R29
Same as R29
SI ohms, 1/8W, S% Tal .
I ohm, 1/8W, S% Tal.
S6 ohms, \/4W, S% Tal.
Same as R3S
220 ohms, 1/4~1, S% Tal.
220 ohms, 1/8W, S% Tal.
ISO ohms, 1/8W, 5% Tal.
2.2 ohms, 1/8W, S% Tal.
I ohm, 1/8W, S% Tal .
Same as R33
820 ohms, 1/2W, S% Tal.
47 ohms, 1/8W, S% Tal.
Same as R38
Same as R8
Same as R38
Same as R8
Same as R8
Same as R8
Same as R8
Same as R7
Same as RI
NOT USED
Same as R3
Same as RS
820 ohms, IW, 2% Tal.
Same as RS
Same as R7
Same as R8
Same as R7
100 ohms, zv, 2% Tal.
NOT USED
Same as R3
Same as RS
Same as R4
Same as RS
4.7 ohms, 1/4W, S% Tal.
Same as R68
6 ohms, Therm istor
7S0 ohms, 1/2W, 2% Tol.
82 0 ohms, 1/2W, 2% Tal.
39 ohms, 1/4W, S% Tol.

D.P.D.T., Toggle,
Nylon Handle

Specia l

Kay Pa rT No.

100S-E

ISOS-8
9292-S9

9292-60

9292-61

12196

Manufa cturer and Part No.

A-8 E8100S

A-8881S0S
Corning Glass C23

CornIng Glass Type C23

Corning Glass C42S

KEC



SWEPT FREQUENCY GENERATOR MODEL 1520A

300 MHZ L. P. FILTER ASSEMBLY ' \2248W, DRAWING 'B12078A

Dwg. Sym. No. Description Kay Part No . Manufacturer and Part No,

CAPACITORS:

CI thru C4

COILS:

LI thr u U

CONNECTORS:

P. C. BOARD #2, CIRCUIT '12081

P. C . BOARD #3, DIELECTRIC #12080

Part of PCB 12081

Part of PCB 12081

KEC

KEC

P8 and P9 27-9 6909-108 Ampheno I 27-9

SWEPT FREQUENCY GENERATOR MODEL 1520A

HARMONIC MARKER CIRCUIT 112161W, DRAWING ICI2161E

.Dwg . Sym. No.

CAPACITORS :

CI
C2
C3
C4
C5
C6
C7
C8
C9
CIO
C I I
CI2
CI3
CI4
CI5
CI6
CI7
CI8
CI9
C20
C21
C22
C23
C24
C25
C26

DIODES:

Of
02

Description

O.Oluf, 100'1, Ceramic Disc
o. 00 I u f, 600'1, My 1e r - pap e r
0.005uf, 100'1, Myler-paper
0.003uf, 100 '1, Myler-paper
0.0039uf, 200'1, Ceramic Disc
Same as CI
4000pf, 500'1, feedthru
O.OOluf, 500 '1, Cera mic Disc
200pf, 500'1, Mica
0.005uf, 600'1, Myler-paper
Same as C2
Same as C5
Same as C2
Same e s C7
18pf, 500'1, Mica
50pf, 500'1, Mica
Same as C7
100pf, 500'1, ~llca

30pf, 500'1, Mica
Same as C3
3.9pf, 500'1, Ceramic
500pf, 500'1, feedthru
Same as C7
0.25uf, 100'1, Myler-paper
Same as CI8
20pf, 500'1, Mica

HP 5082-0180
/N82A

Kay Part No .

6360-50
6899-10
6899-14
6899-25
6360-28

6356-5
6360-2
6359-63
6899-17

6359-56
6359-60

6359-46
6359-58

6361-57
6356-6

6899-20

6359 -57

6357-124
6357-38

Manufacturer and Part No.

Erie 8121-100-657-103-Z
Elmenco 6DP-I-102
Elmenco IDP-i-502
Elmenco IDP-I-302
Erie 814 1-8200-X5F-0392N

Erie 2443-000Z-5UO-402M
Sprague C023B50lEI02M

Elmenco DM15-201
Elmenco 6DP- I-502

Elmenco DM-180
Elmenco DM 15-500

Elmenco DM/5-101
Elmenco DM15-300

Qua II ty Component QC3. 9
Erie 2443-000-500-5018

E I menco IDP-3-254

~Iemnco DM15-200

!-lew Iett Packard 5082-0/80
Genera I I ns r , \ N82A



SWE PT FRE QUE NCY GENERA TOR MODEL 1520A

HARMON IC MAR KER C I RCU IT # 12 16IW, DRAWING #C 12161E

4721-C A-B CB472 1
6801 -C A- B CB680 1

. 220 I-C A-B CB2201
47 1 I-C A-B CB47 I I

1011-B A- B BB 101 I

5601-C A-8 CB5601
22 I I-C A-B CB22 1 I
100 1- C A- B CB10 1 I

11653-10 KEC
I 1653-1 1 KEC
11653- 1" 2 KEC

690 9-1 8 Dage 80 I I - I
6909 -8 I Dage 'UG 625/ U

Dw g. Sym. ~Io .

COILS :

LI
L2
L3
L4
L5
L6

TRA NSI STORS:

01
02
03
04
05
06

RESIS TORS,

RI
R2
R3
R4
R5
R6
R7
R8
R9
RI O
R I I
RI2
RI3
RI4
RI 5
RI6
RI7
R I8
RI9
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33

CRYSTALS:

YI
Y2
Y3

' CONNECTORS :

J 4
TPI

De s c r i p t i o n

17-2 8 uH, Slug-tuned
Special, S lug-tuned
Spe c Ia I , Slug-tuned
Special, Air Core
Special, Air Core
12 uH, Fixe d

MM 1941
Same as 01
Same as 01
Same as 01
Same as 01
Same as 01

1 ohm, 1/4W, 10% Tal.
2.2 ohms, 1/4W, 10% Tal.
8.2 o hms, 1/ 4W, 10% Ta l.
1 .8K ohms, 1/4W, 10% Tal .
47 oh ms, 1 / 4\~, 10% Tal.
680 ohms, 1/4W, 10% Tal.
150 ohms, 1/4W, 10% Tal.
22 o hms,1/4W, 10% Tal .
10 ohms, 1/4W, 10% Tal.
I o hm, 1/ 2W, 10% To I .
Same a s R5
Same as R3
Same as R2
Same a s R4
27 ohms, 1/4W , 10% Ta l.
Same as R6
Same as R8
Same a s R9
Same as RIO
Same as R9
Same a s R8
4.7 ohms, 1/4W, 10% Tal.
68 ohms, 1/ 4W, 10 % Ta l .
22 ohms, 1/4 '11 , 10% Tal .
470 ohms, ' 1/4W, 10 % Ta l.
Same as R8
Same as R9
Same as RI O
100 ohms, f/8W, 10% Tal.
Sa me as R6
56 ohms, 1/4W, 10% Tal.
220 ohms, 1/4W, 10% Tal.
100 o hms, 1/ 4\'1, 10% Ta l .

I MHz
10 MHz
100 MHz

Connector 80 11-1
Conne ctor UG625/U

Kay Pa r t No .

6394-46
86 24 -2 1
8624- 28
12685-5
12685-6
6394 -49

K-I 57

1021-C
2221-C
82 2 1- C
1821-C
4701-C
6811-C
1511-C
222 I - C
103/-C
10 21 - C

270 1-C

Manu f act urer and Part No.

Cadde I Burns 40015
KE C
KEC
KEC
KEC
Jeffe rs 4445 -3K

Mo toro la MM I94 1

A-B CBI021
A-B CB222 1
A- B CB8221
A-B CBI8 2 1
A-B CB4701
A-B CB681 I
A-B CBI5 11
A ~ B CB222 1
A- B CBI031
A-B EBI02 1

A-B CB2701



SWEPT FREOUENCY GENERATOR 152011.

FREQUENCY COUNTER ASSEMBLY #13768-3

0"9. Sym. No.

INTEGRATED CIRCUITS:

AI
11.2
11.3
A4
AS
A6 (Al.B)
A7 (A-D)
.AO
11.9
AIO
A 1 I
AI2
11.13

CAPACITORS:

CI
C2
C3
C4
C5
C6
C7
C8
C9
CIO

LM'PS:

II
12
13

14
15
16

TRi\i~S I STORS:

QI

"ESISTORS:

P, I
R2

"3
R 4
R5
r.6
R7
"8
r.9

CRYSTALS:

YI

Description

N 7400
N 7490
Same as 11.2
Same as 11.2

, N7492
N7420
74132
74143
Saille as 11.8
Same as 11.8
Same as 11.8
Same as 11.8
lJ6 B 9 0 2 4 5 9 X

IBO.pf x 500'1
200pf x 500'1
.Iuf x 100'1

.Oluf x 100'1 cer , Disc
Same as C4
Same as C4
Same as C4
Same as C4
Same as C4
Same as C4

XAN52
Same as I I
Same as I I
Same as II
Same as I I
Same as I I

2t12563

IK ohm, 1/41'1, 10%
5 1 ohm, 1/41'1, 5%
3.9K ohm, 1/4 \-', 10%
1.2K ohm, 1/4\~, 10$
270 ohm, 1/41'1, 10$
10 ohm, 1/41'1, loi
Same as R5
150 ohm, 1/4\'1, 10%
Same as RB

I ~IH z

Kav Part No.

13770-3

Manufacturer and Part No.

5 i gnet I cs N7400
Signetics N7490

Slqnetlcs t·J7492
Signetics tl7420
Texas I n s t . 74132
Texas 1 n s r , 74143

Falrchf Id U6B902459X

Elmenco 0"·115
Elmenco DMI5
Arco 3~ACr:-C-104

A r c o 3"CG-C - I 03H

x e I-t c n XAN52

Fa irchi ld 2N3563

Allen Bradle'!
Allen Bradley
Allen Bradley
A I I en Gr a d I e y
Allen EJradley
1\ lien Brad l e v

Allen Bradley

KEC



SWEPT FREnUENCY GENERATOR 1520A

o IVIDE ElY lOA SSE1mLY # I I 67 S

Owo. Sym. No.

RESISTORS:

RI
R2
R3
R4

INTEGRATED CIRCUITS:

AI
A2

CAPACITORS:

CI
C2
C3

DIODES:

01

COILS:

LI

TRANS I.STORS:

')\

DescrIptIon

56 ohm, 1/4W, 10%
390 ohm, 1/4W, 10%
200 ohm, Trim Pot.
10K, 1/4\'1, 10%

t·IC 1023P
SP 640B

.1 ut, 100V
Same as CI
Same !IS CI

IN4446

'0 uh Choke

2N 3563

Kay Part No. Manutacturer and Part No.

Allen Bradley
Allen Bradley
Beckma n 72X'tlR200
Allen Bradley

~otorola MCI023A
Plessey SP640B

Arco 3MCG-C-104

FaIrchild IN4446

Jet f er s 4446 - 4

Fa' rchll d 2N3563

- SWEPT FREQUENCY GENERATOR MODEL 1520A

LINEARITY P. C. BOARD ASSEMBLY #12070W, DRAWING 10120700

O'lig. Sym. No. DescriptIon Kay Part No. Manufacturer . and Part No ..

INTEGRATED CIRCUITS:

P. C. 80ARO (LESS WIRED) 112070 KEC

AI
A2
A3

CAPACITORS:

CI
C2
C3
C4
C5

DIODES:

01
02
03
04
05
06
07
OS
09
010
o I I
012
013
014
015

U6E7741393
Same as AI
SN72709N

120pf, 500v, M·I Col

200pf, 500v, Mica
390pf, 500v, MIca
100pf, 500v, Mica
100 M.F.O., 10V, 20% Tant.

IN936, Zener (9v)
IN4762A, Zener, (S2v)
INS23, Zener (6.2v)
Same as 03
Same as 03
Same as 03
Same as 03
Same as 03
IN4446, (Sub IN914A)
Same as 09
Same as 09
Same as 09
Same as 09
Same as 09
Same as 09

11652-28

11652-26

6359-73
6359-63
6359-65
6359-46
6355-153

6357-106
6357-132
6357-62

6357-125

Fa' r-c h l I d U6E7741393

Texas I nst. SN72709N

Elmenco OM15-121
Elmenco OM15-201
Elmenco OM15-391
Elmenco OM15-101

Kemet TI IOC10107M-010AS

Motorola IN936
Motorola IN4762
Texas I nst. INS23

Fairchild IN4446



SWEPT FREQUENCY GENERATOR MODEL 1520A

LINEARITY P. C. BOARD ASSEMBLY #120701'1, DRAWING /lD12070D

D1<I9· Sym. No. ~ DescrIptIon Kay Part No. Manufacturer and Part No.

016 Same as D9
DI7 Same as D9
DIB Same as 09
DI9 Same as D9
D20 Same as D9
D21 Same as D9
022 NOT US ED
D23 NOT USED
024 NOT USED
D25 Same as D9
D26 Same as D9
D27 Same as D9
D2B Same as D9
D29 Same as D9
D30 Same as D9
D31 Same as D9
D32 NOT USED
033 NOT USED
D34 NOT USED
D35 Same as D9
036 Same as D9
D37 Same as D9
D3B Same as D9
D39 Same as D9
D40 Same as D9
D41 Same as D9
D42 Same as D9
D43 Same as D9
044 Same as 09
045 Same as 09
D46 .Same as 09
D47 Same as 09
D4B Same as D9
D49 Same as D9
D50 Same as D9
D51 Same as D9
D52 Same as D9
053 Same as 09
D54 Same as D9
055 Same as D9
056 Same as D9
D57 'Same as D9
058 Same as D9
D59 Same as 09
060 Same as D9
D61 . Same as 09
062 ·Same as 09
D63 Same as D9
D64 Same as D9
D65 Same as 09
066 'Same as D9
D67 Same as D9
D68 Same as D9
D69 Same as D9
D70 Same as 09
D71 Same as D9
D72 Same as D9
073 Same as 09
D74 Same as D9

TRANSISTORS:

01 2N4B89 K-182 FaIrchIld 2N4B89
02 2N4410 K-214 Motorola 2N4410



SWEPT FREQUENCY GENERATOR MODEL 1520A

LINEARITY P. C. BOARD ASSEMBLY #120701'1, DRAWING #0120700

D'Og . Sym. No. Q..!..L DescriptIon Kay Pa rt No. Manufacturer a nd Part No .

RESIST ORS:

RI 13 ohms , 1/41'1, 2% To I . 9292-63 CornIng Glass Type C4
R2 10 ohms, 1/41'1, 2% To I. 9292-64 Cor n Ing Glass Type C4
R3 Same as R2
R4 Same as R2
R5 I Meg ohm, 1/21'1, 2% To I . 9292-65 Corning Glass Type C5
R6 Same as R2
R7 82 ohms, 1/ 41'1 , 2% To I. 9292-51 Corning Glass Type C4,
R8 47 ohms, 1/41'1, 2% To r • 9292-50 Corning Glass Typ e C4
R9 20 ohms, 1/41'1, 2% To I. 9292-66 Corning Glass Type C4
RIO NOT USED
RI I I ohm, 1/41'1, 2% To I. 9292-67 Corning Glass Type C4
RI2 I .5 ohms, 1/41'1, 2% To I. 9292-68 Corning Glass Ty pe C4
RI3 8.2 ohms, ·11'1 , 2% To I. 9292-69 Corning Glass Typ e C32
RI4 Same as RI2
RI5 5 1 ohms, 1/ 41'1 , 2% To I. 9292-70 Corning Glass Type C4
RI6 3.3 ohms, 1/ 41'1 , 2% To I . 9292-72 Corning Glass Type C4
RI7 27 ohms, 1/41'1, 2% To I . 9292-71 Corning Glass Type C4
RI8 Seme as RI2
RI9 270 ohms, 1/21'1, 2% Tol. 9292-73 Corning Glass Ty pe C5
R20 100 ohms, 1/21'1, Poi" 9122-133 Bec kman 72PM I0 0
R21 Same as RI9
R22 Same as R20
R23 Same liS RI9
R24 Same as R20
R25 Same as RI9
R26 Same as R20
R27 Same as RI9
R28 Same as R20
R29 Slime as R'I9
R30 Same liS R20
R31 430 ohms, 1/21'1, 2% To I. 9292-74 Corning Glass Ty pe C5
R32 100 ohms, 1/21'1, Pot 9122-132 Bec kman 72 XW I00
R33 Same as R31
R34 Same liS R32
R35 Same as R31
R36 Same liS R32
R37 Same liS R31
R38 Same liS R32
R39 Same as R31
R40 Same as R32

' R4 1 Same as R31
R42 Slime as R32
R43 Slime liS RI5
R44 Same as RI2
R45 5 ohms, 1/21'1, Pot 9122-131 Beckman 72PM5K
R46 12 ohms, 1/ 41'1 , 2% To I. 9292-75 Corning Glass Type C4
R47 Same as RI2
R48 Same as R45
R49 18 ohms, 1/41'1, 2% To I. 9292-76 Corning Glass Type C4
R50 510 ohms, 1/41'1, 2% To I. 9292-81 Corning Glass Type C4
R51 Same as R4S
RS2 20 ohms, 1/41'1, 2% To I. 9292-77 CornIng Glass Type C4
R53 I .2 ohms, 1/41'1, 2<&% To I. CornIng Glass Type C4
R5<l 10 ohms, 1/21'1, Pot 9122- 134 Bec kmlln 72PMIOK
R55 22 ohms, 1/4W, 2% To I. 9292-78 Corning Glass.Type C4
R56 Same liS R53
R57 20 ohms, 1/21'1, Pot 9122-135 Beckman 72PM20K
R58 27 ohms, 1/ 41'1, 2% Tal. 9292-79 Corning Glass Type C4
R59 Same as RI2
R60 Same as R57
R61 Same as R58
R62 Same as RI2
R63 50 ohms, 1/ 21'1 , Pot 9122-136 Beckman 72PM50K
R64 68 ohms, 1/41'1, 2% To I. 9292-80 Corn i ng Glass Type C4
R65 NOT USED



SWEPT FREQUENCY GENERATOR MODEL 1520A

LINEARITY P. C. BOARD ASSEMBLY K12070W, DRAWING KDI2070D

Dw". Sym. No.

R66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82
R83
R84
R85
R86
R87
R88
R89
R90
R91
R92
R93
R94
R95
R96
R97
R98
R99
RIOO
RIOI
RI02
RI03
RI04
RI05
RI06
RI07
R 08
R 09
RiO
R II
R 12
R 13
R 14
R 15
R 16
R 17
R 18
R 19
RI20
RI21
RI22
RI23
RI24
RI25
RI26
RI27
RI28
RI29
RI30
RI31
RI32
RI33
RI34
RI35

Description

NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
Same as RJ5
Same as RI2
Same as R45
15 ohms, 1/4W, 2% Tal.
5.6 ohms, 1/4W, 2% Tal.
Same as R45
Same as R49
Same as R50
Same as R45
Same as R49
Same as R53
Same as R54
Same as R55
Same as R53
Same as R57
Same as R58
Same as RI2
Same as R57
Same as R58
Same as RI2
Same as R63
Same as R64
NOT U.SED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
Same as RI5
Same as RI2
2 ohms, 1/2W, Pot
Same as R46
Same as R53
Same as RI05
Same as R49
Same as R50
Same as R45
Same as R52
Same as R53
Same as R54
Same as R55
Same as R53
Same <!IS R57
Same as R58
Same as RI2
Same as R57
Same <!IS R58
Same as RI2
Same as R63
'Sa me as R58
Same <!IS R77
Same as R63

·Sa me as R55
Same <!IS R2
100 ohms, 1/2W, Pot
Same as R55
Same as R2
Same as R/29
Same as RI5
33 ohms, 1/4W, 2% Tal.
500 ohms, 1/2W, Pot

Kay Part No .

9292-82
9292-83

9122-128

9122-137

9292-85
9122-138

Manufacturer and Part No.

Corning Glass Type C4

Beckman 72PM2K

Be c kma n 72PM lOOK

Corning Glass Type C5
Beckman 72PM500K



SWEPT FREQUENCY GENERATRO MODEL 1520A

LINEARITY P. C. BOARD ASSEMBLY #12070W, DRAW ING 10120700

Dwg . Sym. No.

RI36
RI37
RI38
R139
RI40
RI4 1
RI42
RI43
RI44
RI45
RI46
RI47
RI48
RI49
RI50
RI51
R 152
RI53
RI54
RI55
RI56
R 157
RI58
RI59
RI60
RI61
RI62
RI63
RI64
RI65
RI66
RI67
RI6 8
RI69
RI70
RI71
R 172
RI73
RI74
RI75
RI76
RI77
RI78
RI79
RI80
R 181
RI82
RI83
RI84
R I 85
RI86
RI87
RI88
RI8 9
RI90
R19/
R 192
RI93
RI94
RI95
RI96
RI 97
RI98
RI99
R200
R201
R202
R203
R204
R205
R206

Descrip tion

Same as R46
300 ohms, 1!4W, 2% Tal.
Same as RI05
Same as R49
Same as R50
Same as R45
Same as R52
Same as R53
Same as R54
Same as R55
Same IlS R53
Same as R57
Same as R58
Same as RI2
Same as R57
Same as R58
Same as RI2
Same as R63
Same as R58
Same as R77
Same as R63
Same as R55
Same as R2
Same as R/29
Same as R76
Same as R77
Same as RI29
Same as RI5
Same as RI2
Same' as R45
Same as R46
Same as RI2
Same as R45
Same as R49
Same as R50
Same as R45
Same as R52
Same as R53
Same !IS R54
Same as R55
Same !IS R53
S"me "s R57
Same as R58
Same !IS RI2
Same as R57
Same as R58
Same as RI2
Same as R63
Same as R58
Same as R77
S"me !IS R63
Same as R55
Same as R2
Same as RI29
Same as R55
Same as R77
Same as RI29
Same as RI5
Same as R50
Same as RI35
Same as R46
Same as R53
Same as RI05
Same as R49
Same as R50
Same as R45
Same as R52
Same as R53
Same as R54
Same as R55
Same as R53

Kay Part No.

9292-84

ManUfac turer and Part No.

Corning Glass Type C4



SWEPT FREQUENCY GENERATOR MODEL 1520A

LINEARITY P. C. BOARD ASSEMBLY #12070'11, DRAWING 10120700

Dwg. Sym. No.

R207
R208
R209
R210
R21 I
R212
R213
R214
R215
R216
R217
R218
R219
R220
R221
R222
R223
R224
R2.25
R226
R227
R228
R229
R231
R232
R233
R234
R235
R236
R237
R238
R239
R240
R241
R242
R243
R244
R245
R246
R247
R248
R249
R250
R251
R252

Description

Same as R57
Same as R58
Same as RI2
Same as R57
Same as R58
Same as RI2
Same as R63
Same as R58
Same as R77
Same as R63
Same as R55
Same as R2
Same as RI29
Same as R55
Same as R77
Same as RI29
300 ohms, 1/4'11, 2% Tal.
I "Meg ohm, 1/2'11, Pot
Same as R57
Same as RI2
120 ohms, 1/4'11, 2% Tal.
Same as R224
Same as R45
Same as R223
Same as R224
Same as RI29
18 ohms, 1/4'11,2% Tal.
Same as R223
Same as R224
Same as RI29
Same as R234
Same as R223
Same as R224
Same as RI29
Same as R234
Same as R223
Same as R224
Same as RI29
Same as R234
470 ohm, 1/2'11, 2% Tal.
Same as R247
Same as R247
Same as R247
Same as R223
Same as R247

Kay Part No.

9292-86
9122-139

9292-87

9292-88

9292-89

Manufacturer and Part No.

Corning Glass Type C4
Beckman 72PMIMeg

Corning Glass Type C4

Cqrnlng Glass Type C4

Corning Glass Type C5



-
SWEP T FREO~E NC Y GENE RATOR MODEL 1520A

SWEE P P. C. BO ARD ASSEMBLY # 120 361'1 , DRAW ING # C I 2 3 3 ~

0'<19' Sym. No. De s c r iption Kay Par t No . Manuf actur er a nd Pa rt No.

INTEGRA TED CIRCUITS :

P. C. BOARD ( LESS WI RED) # 12036 KEC

152 1- C A-B CB I52 1
472 I-C A-B CB472 1

103 1-C A-B CBI03 1
1531-C A-B CBI53 1

1041-C A-B CBI041
1061-C A-B CBI061
7525-C A-B CB7525
10 2 1- C A- B CB I021

3321-C A-B CB332 1

1841-C A- B CBI84 1

1831-C A- B CB I83 1

2435-C A-B CB2435

9 122- 140 Beckman 72XW 20K

822 1-C A- B CB822 1
9122- 14 1 Bec kma n 72 XW5 K

AI
A2
A3
A4

CAPACITORS:

CI
C2
C3
C4
C5

DIODES:

01 ·
02
03
04
05

TRA NSIS TORS :

0 1
0 2
<;13
04
Q5
Q6

RES ISTORS:

RI
R2
R3
R4
R5
R6
R7
R8
R9
RIO
RI I
RI2
RI3
RI4
RI5
RI6
RI7
RI8
RI9
R20
R2 1
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R.32
R33
R34
R35
R36

U6E774 / 393
Sa me as AI
Sa me as AI
Sa me as AI

0.15uf, 50Y, My lar
IUf, 200Y, Mylar
O.luf, 50Y, Mylar
Same as C3
o.oser , 100Y, My Ie r-paper

IN4446 (Sub. IN914A)
Same as DI
Same as DI
Same as DI
Sa me as DI

2N3566
Sa me as QI
2N4889
2N5464
40467A
2NI377

1. 5 o hms, 1/41'1, 10% Ta l.
4 .7 o hms, 1/4W, 10% Ta l.
Same as RI
10 ohms, 1/41'1, 10% Tol.
15 ohms, 1/41'1, 10% Tol.
Same e s R4
100 ohms, 1/41'1, 10% Tol.
10 Mag ohms, 1/41'1, 10% Tol.
7.5 ohms, 1/41'1,5% To l.
I ohm, 1/41'1, 10% Tal.
Same as R4
3.3 o hms, 1/41'1, 10% To l.
Sa me as RIO
180 o hms, 1/41'1, 10% Tol.
Same as RIO
18 ohms, 1/41'1, 10% To I •
Sa me as RI2
Sa me as RI2
Sa me as R4
24 o hms, 1/ 41'1 , 5% Tol .
Same as R4
20 ohms, 1/ 21'1 , Pot
Sa me as R2
Sa me as RI 6
8 .2 oh ms, 1/41'1 , 10% r e t •
5 o hms, 1/21'1 , Pot
Same as R25
Same as RI
Same as RI2
Same as R4
Same as RI2
Same as Rl2
8 .2 ohms, 1/41'1, 5% Ta l .
Same as R33
Same as R4
Same as R5

11 6 52- 28

64 11-23
6411-21
6411-20

6899 -1

6357-125

K-1 59

K-1 82
K-210
K- 20 3
K- 134

8225-C

Fa I r c h i I d U6E7741 393

Good a 1I Ty<pe 60 IPF
Electro CUbe 212A IC I05K
Pakt ron Type MW600

El menco IDP-2-503

FaIrch il d IN4446

Fa' , r ch I Id 2N3566

Fa I r c h I I d 2N4889
~oto ro l a 2N5464
RC A 40467 A
Tex a s I nst . 2N1377

A-B CB8225



SWEPT FREQUENCY GENE RA TOR MODEL 1520A

ALC P. C. BOARD ASSEMBLY #120151'1, DRAWING #C12015D

01010. Sym. No. Descrlotlon Kay Part No. Manufacturer and Part No .

INTEG RATED CIRCUITS:

AI

CAPACITORS:

SN72709N

P. C. BOARD (LESS WIRED) #12015

11652-26

KEC

Texas 1nst. SN72709N

CI
C2
C3
C4
C5
C6
C7

' C8
C9
CIO

DIODES:

DI
D2

TRANS ISTORS:

QI
Q2
Q3
Q4
05

RESISTORS:

O.Oluf, 100v, Myler -paper
0.003uf, 600v, Myle r-paper
0.05uf, 100v, Myler-paper
NOT USED
3pf, 500v, Mica
100pf, 500v, MIca
O.luf, 50v , Mylar
O.OOluf, 600v, Myler-paper
500pf, 500v, Mica
0.5uf, 100v, Myler-paper

IN4446 (SUb . IN9 \4A)
Same a,s DI

2N3566
Same as QI
2N3638A
Same as Q3
2N3565

6899-12
6899-15
6899-1

6359-51
6359-46
6899-20
6899- 10
6359-66
6899-21

6357-125

K-159

K-178

K-173

Elmenco IDP-I-103
Elmenco 6DP-I-302
E Imenco 1DP-2-503

Elmenco DM 15-030
Elmenco DM15-10 1
Pa kt r o n M'1/600
Elmenco 6DP-I-102
Elmenco DM15-501
E Imenco IDP-3-504

Fairchi l d IN4446

Fair-chIld 2N3566

Fairchild 2N3638A

Fa I rch II d 2N3565

RI
R2
R3
R4
R5
R6
R7
R8
R9
RIO
RII
RI2
RI3
RI4
RI5
RI6
RI7
RI8
RI9
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34

4.•7 ohms, 1/41'1, 10% To I. 472I-C A-B CB472 I
220 ohms, 1/41'1, 2% To I. 9292-52 Corning Glass Type C4
47 ohms, 1/41'1, 2% To I. 9292-50 Corning Glass Type C4
270 ohms, 1/41'1. 2% To I . 9292-53 CornIng Glass Type C4
4.7 Meg chrn s , 1/41'1, 10% To I. 475f-C A-B CB47s1
I .5 ohms, 1/41'1, I0% To I. 152 1- C A-B CBI521
Same as RI
18 ohms, 1/41'1, 10% To I. 1831-C A-B CBI831
Same as RI
470 ohms, 1/41'1, 10% To I. 4711-C A-B CB471 I
I ohm, 1/41'1, 10% To I. 10 2 1- C A-B CBI021
22 ohms, 1/41'1, 10% To I. 2201-C A-B CB2201
2.7 ohms, 1/41'1, 5% To I. 2725-C A-B CB2725
·10 ojim s , 1/41'1, 10% To f • 1031-C A-B CBI031
5.6 ohins, 1/ 41'1 , 5% To I. 5625-C A-B CB5625
18 ohms, 1/41'1, 10% Tol . 1801-C A-B CalBOI
2.2 ohms, 1/41'1, 10% To I. 2221-C A-B CB2221
10 ohms, 1/ 21'1 , Pot 9 122-129 Beckman 72XWIOK
Same as R8
Same as RI3
6.2 ohms, 1/41'1, 10% To I. 6221-C A-B CB6221
20 ohms, 1/ 21'1 , Pot 9122-140 Beckman 72 XW20K
Same as RII
Same as RII
Same as RII
Same as R6
9. I ohms, 1/41'1, 5% To I . 9125-C A-B CB9125
Sllme as R22
3.3 ohms, 1/41'1, 10% Tol. 3321-C A-B CB3321
Same as RI
100 ohms, 1/21'1, Pot 9122-142 Beckman 72XW lOOK
Same as R3/
24 ohms, 1/ 4'11 , 2% To-I. 9292-90 Corning Glass Type C4
680 ohms, 1/4'11, 5% To I . 68 15-C A-B CB68 15



SWEPT FREQUENCY GENERATOR MODEL 1520A

VAR IABLE MARKER P. C. BOARD ASSEMBLY 612037W, DRAWING 6CI2037C

0'119. Sym. No. Description Kay Part No. Manufacturer and Part No.

P. C. BOARD (LESS WIRED) #12037 KEC

I NTEGRATED CIRCU ITS:

AI
A2
A3
A4
A5
A6

CAPACITORS:

CI
C2
C3
C4
C5
C6
C7
CB
C9

DIODES:

0 1
02

TRANS ISTORS:

QI

RESISTORS:

U6E7741393
U5B771039 (UAIO)
SN7400
SN7473
SN72709N
Same as A5

2uf, 25v, Electroyltlc
50pf, 500v, MIca
7pf, 500v, Mi ca
15pf, 500v, Mica
Same as C4
Same as C2
12pf, 500v, Mica
10pf, 500v, Mica
2pf, 500v, Mi ca

IN4735, Zener , (62v)
IN4446 (Sub. IN914A)

2N3645

11652-28
11652-27
11652-14
11652-29
11652-26

6355-169
6359-60
6359-76
6359-55

6359-54
6359-53
63,9 -50

K-126
K-125

K-IB9

Fa I r c h I Id U6E7741393
Fairch i ld U5B771039
Texas Inst . SN7400
Texas I nst. SN7473
Texas I nst. SN727Q9N

GE 76FOKC2RO
Elme nco DM 15-500
Elmenco DM15-070
Elmenco DM15-150

Elme nco DM15-120
Elmenco DM15-100
Elmenco DM 15-020

Motorola IN4735
Fairchild IN4446

Fa r rch rid 2N3645

RI
R2
R3
R4
R5
R6
R7
RB
R9
RIO
R 1 I
RI2
RI3
RI4
RI5
RI6
RI7
RIB
RI9
R20
R21
R22
R23
R24
R25
R26
R27
R28

10 ohms, 1/4W, 10% To I. 1031-C A-B.CB I031
Same as RI
B20 ohms, 1/4W, 10% To I. 8211-C A-B CBB21 1
2.2 ohms, 1/4W, 10% To I. 2221-C A-B CB2221
I ohm, 1/2W, Pot 9122- 143 Bec kman 72 XW IK
Same as R3
270 ohms, 1/4W, 10% To I. 27 II-C A-B CB27 I I
2.7 ohms, 1/4W, 10% To I. 272 I-C A-B CB2721
390 ohms, 1/4W, 10% Tal. 3911-C A-B CB39 I I
I ohm, 1/4W, 10% To I. 1021-C A-B CBI021
1.5 ohms, 1/4W, 10% To I. 1521-C A-B CB I521
1.8 ohms, 1/ 4W, 10% To I. IB21 - C A-B CBI621
27 ohms, 1/4W, 10% To I. 2731-C A-B C8273 1
150 ohms, 1/4W, 10% To I. 154 1- C A-B CB I541
4.7 ohms, 1/4W, 10% To I. 472I-C A-B CB4721
470 ohms, 1/4W, 10% To I. 4741-C A-B CB474/
470 ohms, 1/4W, 10% To I. 4711-C A-B CB47 I I
Same as RIO
100 ohms, 1/4W, 10% Tal. 1011-C A-B CBIO I I
Same as RIO
Same as RI7
Same as RIO
I Meg ohm, 1/4W, 10% To I. 1051-C A-B CBI051
120 ohms, 1/4W, 10% To I. 1241-C A-B CB I24 1
100 ohms, 1/2W, Pot 9 122-144 Beckman 72 XWI00
150 ohms, 1/4W, 10% To I. 1511-C A-B CB 15 I I
22 ohms, ·1/ 41'1 , 10% Tol. 223 1-C A-B CB2231
15 ohms, 1/4W, 10% To I . 153 1-C A-B C~1531



SWEPT FREQUENCY GENERATOR MODEL 1520A

VERTICAL CHANNEL AND NARROW SW EEP P. C. BOARD ASSEMBLY #120351'1 , DRAWING 6CI2035D

Dwg. Sym. No. Descr~ptlon Kay Part No. Manufacturer and Part No.

INTEGRATED CIRCUITS:

P. C. BOARD (LESS WIRED) #12035 KEC

AI
A2

CAPACITORS :

CI
C2
C3
C4
C5
C6
C7
C8
C9
CIO
C I I
CI2
CI3
CI4
CI5
C I6
CI7
CI8

DIODES:

01

CO ILS:

LI

TRANSISTORS:

QI
Q2
Q3
Q4
Q5

RESISTORS:

RI
R2
R3
R4
R5
R6
R7
R8
R9
RIO
RII
RI2
RI3
RI4
RI5
RI6
RI7
RI8
RI9
R20
R21
R22
R23

U5B771039 (UA 710C)
SN72709N

0.002uf, 600v, Myler-paper
0.003uf, 600v, Myler-paper
2uf, 25v, Electroyltlc
Same as C3
O.Oluf, 100v, Myler-paper
Same as C5
0.015uf, 100v, Myler-paper
O.OO luf, 600v , Myler-paper
O.luf, ioov, Myler-paper
Same as C9
500pf, 500v, Mica
Same as CII
Same es CI
50pf, 500v, Mica
Same as C8
Same as C8
Same as C9
Same as C9

IN4735, Zener, (62v)

4.3 uH, Choke

2N3566
2N3638A
2N3565
Same as Q3
2N5464

20 ohms, 1/21'1, Pot
100 ohms, 1/41'1, 5% Tol .
91 ohms, 1/41'1, 5% re i ,
5.1 ohms, 1/41'1, 5% re i .
270 ohms., 1/4W, 10% ·Tol.
2.7 ohms, 1/41'1, 10% Tol.
Same as R4
390 ohms, 1/ 41'1 , 10% re i •
1. 5 ohms, 1/41'1, 10% Tol.
680 ohms, 1/41'1, 5% Tol.
I ohm, 1/4\1/, 5% Tol.
6.2 ohms, 1/4W, 5% Tol.
680 ohms, 1/41'1, 10% Tol.
68 ohms, 1/4W, 10% re i •
150 ohms, 1/41'1, 10% re r •

33 ohms, 1/41'1, 10% Tol.
100 ohms, 1/41'1, 10% Tol .
22 ohms, 1/41'1, 10% Tol.
100 ohms, 1/4W, 10% Tol.
Same as RI8
Same as RI8
180 ohms, 1/41'1, 10% re r ,

Same as R9

11652-13
11652-26

6899-4
6899- 15
6355- 169

6899-12

6899-23
6899-10
6899 -I I

6359-66

6359-60

6357-126

6394-5 1

6597- 159
6597-178
6597-173

6597-210

9122-140
1045-C
9135-C
5125-C
2711-C
2721-C

39 I I -C
i521-C
6815-C
1025-C
6225-C
6811-C
683t-C
1541-C
333 1-C
1011-C
2231-C
1041-C

1841';C

Fairchild U5B771039
Texas 1nst . SN72709N

Elmenco 6DP-I-202
Elmenco 60P-I-302
GE 76FOKC2BO

Elmenco IOP-i-103

Elmenco IOP-i-153
Elmenco 60P- I-102
Elmenco IOP-2- I04

Elmenco OM15-1501

Elmenco DM 15-500

Motoro Ia I N4735

San Ferna ndo Elect. Co.
543000M

Fa I rch 1Id 2N3566
Falrchl id 2N3638A
FaIrchi ld 2N3565

Motoro I a 2N5464

Beckman 72 XW20K
A-B CBI045
A-B CB9135
A-B CB5125
A-B CB271 I
A-B CB2721

A-B CB39 I I
A-B CBI521
A-B C86815
A-8 CB I025
A-B CB6225
A-B 6811
A-B CB6831
A-B CBI541
A-B CB333 1
A-B CB I 0 I I
A-B CB2231
A-B CB I04 1

A-B CBI841



SWEPT FREQUENCY GENE RATOR MODEL 1520 A

VERTICAL CH ANNEL AND NARRO W SWEE P P. C. BOARD ASSEMBLY KI2035W, DRAWING KCI2035D

O\lg. Sym. No. Q.!L.. Description Kay Part No . Ma nufa c t urer an d Part No .

R24 I Meg ohm, 1!4W, 10% To I. 1051-C A-S CSI051
R25 10 Meg ohms, 1!4W, 10% To I. 1061-C A-B CSI061
R26 Same as Rig
R27 10 ohms, 1!4W, 10% To I. 1031-C A-B CB I021
R29 Same as RI4
R30 Same as Rl 6
R31 Same as RI5
R32 Same as RI.7
R33 Same as Rig
R34 4.7 ohms, 1!4W, 10% Tal. 4P71-C A-B CB47GI












































































