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Figure 1-1. Model 8551B Spectrum Analyzer - RF Section
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Section I
Paragraphs 1-1to 1-3

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. The Model 8551B (Figure 1-1)is the RF Section
of the Hewlett-Packard Spectrum Analyzer;the Display
Section is the Model 851B or Model 852A. Together
they comprise a receiver that electronically scans an
input signal and presents a calibrated spectrum display
of up to 2 Ge. Analyzer input range is from 10.1 Mc
to 40 Ge, dynamic range is 60dB, image separationis
4 Gc, and functions are calibrated. When the 8551 in-
ternal backward-wave oscillator (BWO) is used for
harmonic mixing (851 set for a 10-kc IF bandwidth),

Table 1-1.

Analyzer sensitivity is at least -65dBm at the highest
frequency. I an external sweep oscillator is substi-
tuted for the internal local oscillator (LO) so that fun-
damental frequencies may be used for mixing, sensi-
tivities of -80 to -90 dBm are possible at the highest
Analyzer frequency.

1-3. The851B/852A Display Section, an oscilloscope
with wide dynamic range and other useful features, is
described in a separate Operating and Service Manuals.
Reference to the 851B Display Section, inthis manual,
applies equally to the 852A Display Section.

Specifications
(When Connected to 851B Display Section)

COAXIAL INPUT CHARACTERISTICS

Frequency Range: 10.1 Mc to 12.4 Ge.
nector, type N female.

Input con-

Signal power + noise power
noise power

IF bandwidth):

10. 1 Mc to 100 Mc, -98 dBm, fundamental mixing

100 Mc to 1.8 Ge, -100 dBm, fundamental mixing
1.9 to 4.2 Gc, -100dBm, fundamental mixing (using
200 Mc 1st IF)

2.4 to 4.1 Ge, -90 dBm, second harmonic mixing

4.1to 6 Gc, -100 dBm, fundamental mixing

6 to 8 Ge, -88 dBm, third harmonic mixing

8 to 10 Ge, ~-91 dBm, second harmonic mixing

10 to 12.0 Gc, -85 dBm, third harmonic mixing

With source stability better than 1 ke, greater sen-

sitivity can be achieved using narrower IF band-

width. ’

Sensitivity ( = 2; 10 ke

Image Separation: 4 Gec (2 Ge First IF: 400 Mc
separation when using 200 Mc IF).

Residual Responses (no input signal): Less than
-90 dBm referred to signal input on fundamental
mixing (-85 dBm when LO is within 60 Mc of 2 or
4 Ge).

Frequency Response, Coaxial Input (includes mixer and RF attenuator response with attenuator setting >10 dB)

Mixing Mode Relative Gain Flatness, Flatness,
Frequency Range n* IF (approx)** full range 100 Mc
10. 1 to 100 Mc 1- 2 Ge 0dB +2.0dB +2,0 dB
100 Mc to 1.8 Gc 1- 2 Ge 0dB +1.5 dB +1,0 dB
1.8 to 4.2 Ge 1% 200 Mc 0 dB +3.5 dB +2.0 dB
2.4 t0 4.1 Ge 2- 2 Ge -7dB £2.5dB +2.0 dB
4.1 to 6 Ge 1+ 2 Gc 0dB +1.5 dB +1,0 dB
6 to 8 Ge 3- 2 Ge -11dB +2.0 dB +1.5 dB
8 to 10 Ge 2+ 2 Ge -7dB +2.0 dB +1.5 dB
10 to 12.0 Ge 3+ 2 Ge -12 dB +3.5 dB +2.0 dB

*n = LO harmonic. Normal operating range specified; full range approximately same performance.
**The relative displayed amplitudes of equal-amplitude input signals for the various harmonic mixing modes.

RF Input Attenuator: 0 to 60 dB in 10-dB steps
(attenuator residual loss and flatness character-
istics included in sensitivity and frequency re-
sponse specifications). Input ac coupled; maxi-
mum dc voltage: 50V on 0-dB setting, 7V on all
others.

Maximum Input Power (for 1dB signal compression).

Tnput Atten Typical Max Input (dBm)
Setting (dB) (peak or average) '
0 -10
10 -0
20 +10
30 +20
40 - 60 +30

Mixer Diode: Standard IN4603 replaceable from
the front panel.
WAVEGUIDE INPUT CHARACTERISTICS

Frequency Range: 8.2 to 40 Gc (accessory mixers
and adapters required).

signal power + noise power
noise power

IF bandwidth):

8.2 to 18 Ge, -80 dBm

18 to 26.5 Gc, -T5 dBm

26.5 to 40 Ge, -65 dBm

Sensitivity ( = 2; 10 ke

02435-2
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Model 8551B

Table 1-1. Specifications (Cont.)

Maximum Input Power (for 1dB signal compression):
8.2 to 12.4 Gec (using 11521A Mixer) typically
-15 dBm peak or average.

12.4 to 40 Ge (using 11517A Mixer) typically
-15 dBm peak or average.

External Mixer Input Connector: BNC female; LO
power to mixer and 2 GC IF signal from mixer use
this connector.

RF SWEEP, FIRST LOCAL OSCILLATOR
(LO), AND RF TUNING CHARACTERISTICS

Spectrum Width: 10 calibrated spectrum widths from
100kcto 2 Ge in a 1, 3, 10 sequence to 1 Ge. Ver-
nier allows continuous adjustment between cali-
brated ranges and can be used to reduce width to
0. Displayed over 10-cm horizontal span on 851B
Display Section CRT.

Swept Frequency Linearity: Spectrum widths 200

Mc/cm to 3 Mc/cm: Frequency error betweentwo
points on the display is lessthan +10% +3 Mc of the
indicated frequency separation between the two
points.
Spectrum widths 1 Mc/cm to 10 ke /cm (stabilized
tuning mode): Frequency error between two points
on the display is less than 5% of the indicated
frequency separation between the two points.

" First Local Oscillator: 2- to 4-Gec backward-wave
oscillator (BWO).

Tuning Accuracy: +1% of LO fundamental or
harmonic.

Tuning Modes: Selectable continuous coarse, fine,
and stabilized (phase-locked) tuning determines
center frequency about which first LO is swept.
Tuning is accomplished with single front panel
TUNE control (use FREQ VERNIER control for
precision when in stabilized tuning mode; vernier
tuning range, 100 kc).

Frequency change of IO fundamental is 200 Mc
per revolution of TUNE controlfor COARSE, 10 Mc
per revolution for FINE.

LO Stabilization Range: First LO can be phase-
Tocked to internal voltage-tuned reference oscil-
lator. LO tracks reference oscillator sweep for
spectrum widths up to N x 10 Mc (N = harmonic
number).

Stabilized Tuning: Internal reference oscillator

automatically tracks with TUNE control over full .

LO range to retain stabilization at any LO fre-
quency. Frequency change of LO fundamental is
10 Mc per revolution of the TUNE control. FREQ
VERNIER control (100 kc tuning range) increases

Noise Sidebands: More than 60 dB below CW sig-
nal level 90 kc or more away from signal, using
fundamental mixing.

Auxiliary RF Output: Approximately 20 mW avail-
able at rear panel Type N female connector for
use with other equipment (e.g. , frequency counter,
wavemeter). Requires nominal 50-ohm load im-
pedance; coaxial termination furnished.

SIGNAL IDENTIFICATION AND
SELF-CHECK CHARACTERISTICS

Signal Identifier: Signal identifier consists of two
continuous swiiches. Outer rotary switch intro-
duces precise frequency offsets to permit exact
determination of LO harmonic number used for
mixing. Direction of display shift indicates whether
signal frequency is higher or lower than LO har-
monic. Inner pushbutton switch permits reestab-
lishment of refsrence position to facilitate identi~
fication of drifting signals.

Self-Check: First IF of 2 Ge permits use of swept
TO (funed to 2 Ge) for calibration, alighment, and
general performance checks. Stabilized LO pro-
vides swept RF signal with very high linearity over
10-Mc range for IF bandwidth calibrations.

GENERAL

IF Qutput Center Frequency: 20 Mc (at rear panel
BNC female connector for use with 851B Display
Section).

RFI: Conducted and radiated leakage limits are
below those specified in MIL-I-16910C when RF
and Display Sections are fastened together with
supplied joining kit.

Power: 115 or 230 volts £10%, 50 to 60 cps, less
than 275 watts (less than 330 watts, total, when
851B Display Section power supplied through 8551B
rear panel switched line output).

Weight: Net 88 1b (39,6 kg). Shipping, 134 Ib
(60, 3 kg).

Dimensions:

NOTE 16 Frez5) ————~
DIMENSIONS IN_ INCHES AND (MILLIMETERS) i
@ EIA RACK HEIGHT “NCL(UD\NG FILLER STRIP)

FOR CABINET HEIGHT (NCLUDING FEET) ADD Tk 1T
& (8 TO EIA RAGK HEIGHT g i
(B)REAR APRON REGESS
3

3
85
(467)

19 (483) ————— »=|

REAR 24672

precision. i
LO Characteristics: .
Residual FM: Less than 1 ke (p-p) when LO sta- . .
bilized; typically less than 40 kc (p-p) when LO Accessory Items Furnished: See Table 1-3.
not stabilized. Accessory Items Available: See Table 1-2.
1-2 02435-1
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Section I
Paragraphs 1-4 to 1-6

Table 1-2. Accessories Available

Model Number Name Description

11517A Waveguide Mixer Mixes inputs from 12.4 to 40 Gc with frequencies from

first LO (BWO)
hp 10503A Coaxial Cable terminated with BNC male connectors
supplied with Mixer

11521A Waveguide Mixer Mixes inputs from 8.2 to 12.4 Gc with frequencies from
first LO (BWO)

hp 10503A Coaxial Cable terminated with BNC male connectors
supplied with Mixer

11518A Adapter For mating 11517A Waveguide Mixer to P-band (12.4 to
18.0 Gce) system

11519A Adapter For mating 11517A Waveguide Mixer to K-band (18.0 to
26.5 Gc) system

11520A Adapter For mating 11517A Waveguide Mixer to R-band (26.5 to
40 Gc) system

8406A Frequency Comb For calibrating spectrum -width function; generates pre-

Generator cigsion markers with 1-, 10-, and 100-Mc spacing.

*8430A Bandpass Filter Pass band: 1 -2 Ge

*8431A Bandpass Filter Pass band: 2 - 4 Ge

*8432A Bandpass Filter Pass band: 4 - 6 Gc

*8433A Bandpass Filter Pass band: 6 -8 Gc

*8434A Bandpass Filter Pass band: 8 - 10 Ge

*8435A Bandpass Filter Pass band: 4 - 8 Ge

*8436A Bandpass Filter Pass band: 8 - 12,4 Ge

*8439A 2 Gc Notch Filter Prevents base-line lift, resulting from 2-Ge signal,
reaching 2 Ge IF Amplifier (see Note in Paragraph 3-21).

8441A Preselector Voltage-tunable bandpass filter; tracks selected analyzer
tuning response.

*8442A 20 Mc Crystal Filter Skirt selectivity extremely good -- passband less than
10 ke 60 dB down.

*360 series Low-pass Filter 360A cuts off at 700 Mc, 360B cuts off at 1200 Mc.

*362A series Low-pass Filter Acts like bandpass when used with waveguide; available
for X, P, K, R bands; eliminates signals outside
normal waveguide band.

* For applications information, see Application Note 63A, Paragraph 4, HOW TO GET BEST

PERFORMANCE BY USE OF FILTERS; bandpass filters discussed in AN 63, in section on

RADIO FREQUENCY INTERFERENCE TESTING, Paragraph B.

1-4. DESCRIPTION.

1-5. The 8551B RF Sectionis a receiver that converts
an input signal to an IF of 20 Mc. The 20-Mc IF is
carried by external cable to the 851B Display Section.

1-6. The Analyzer obtains its broad spectrum by using
as the first local oscillator (LO) a backward-wave
oscillator (BWO) that generates swept bands of fre-
quencies in the 2- to 4-Gc range. The input signal is

02435-1

mixed with both the fundamental and the harmonic out-
put of this oscillator, and the product is passed to a
narrow-band 2-Gc IF amplifier. This arrangement of
the input virtually eliminates spurious signals. (To
reduce spurious signals further, bandpass filters that
attenuate out-of-band signals at least 45 dB are avail-
able for use in the 8551B input; see Table 1-2.) Since
the BWO used as the first local oscillator is an elec-
trically tuned device, the problems of backlash and
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Table 1-3. Accessories Supplied
Part Number Name Description
08551-6038 CONTROL cable 14 -conductor 18-inch shielded cable terminated at each

end with 14-pin connectors

08551-6014 (2) Sweep and IF cables

13 -inch tri-shield coaxial cable terminated at each end
with BNC male connectors

08551-6013 2GC cable 9-inch coaxial cable terminated withBNC male connectors
08551-6012 200MC cable 7-1/2 inch coaxial cable terminated with

BNC male connectors
8120-0078 Power cable Standard 3-conductor,7-1/2 foot NEMA power

cable

08551-6070(2) Coaxial Termination

50-ohm coaxial load

08551-6135 Rack Mounting Kit

Hardware and parts for mounting 8551B in
19-inch rack

08551-6123 (2) 15-pin extender

Extends instrument connections to circuit board
while testing and/or adjusting

08551-6122 22-pin extender Extends instrument connections to circuit board
while testing and/or adjusting

5060-0216 Kit-Joining Bracket Straps RF and Display together, to provide a common
ground

1250-0207 Coaxial Termination 50-ohm coaxial load

resettability, inherent in mechanically-tuned oscil-
lators, are avoided.

1-7. Since BWO harmonics as well as the 2- to 4-Gc
fundamental are used for mixing, far more than a 2 Ge
frequency spectrum can appear on the display. This
extended spectrum feature of the analyzer makes it
useful for a number of applications. Although the ex-
tended spectrum is not calibrated, the frequency of
any response displayed can be determined with the
8551B signal identifier.

1-8. The 8551B coaxial attenuator contributes to oper-
ating simplicity because insertion loss is low and fre-
quency response is sufficiently flat that the attenuator
can remain in the signal path at all times without de-
creasing maximum sensitivity. The attenuator, which
is inthe coaxial input, provides up to 60 dB attenuation
in 10-dB steps, can handle up to 1 watt, and has zero
insertionloss at 10 Mc and lessthan 2 dBloss at 10 Ge.

1-9. For inputs between 8.2 Gc and 40 Ge, external
waveguide mixers are used with the 8551B. Two mixers
are available, one for X band (8.2 to 12.4 Ge), and one
for P, K, and R bands (12.4 to 40 Gc). Taper sections
are available to adapt the high-frequency mixer to P,
K, and R band systems and signal sources. To avoid

1-4

the problem of fitting the analyzer into waveguide sys-
tems, the output of the waveguide mixer is brought out
to a BNC connector, and connection is made to the
8551B via coaxial cable.

1-10. APPLICATIONS.

1-11. Application Notes 63, 63A and 63B discuss how
to use the analyzer and interpret the displays; these
Notes can be obtained through the Hewlett-Packard
Sales Offices in your area. A very brief discussion
of a few of the many uses for the analyzer follows:

1-12. The wide spectrum that is displayed makes the
analyzer useful for applications such as adjustment of
signal sources, observation of sidebands, detection of
spurious signals, calibration of attenuators andwave-
meters, determining filter Q, and investigating the
bandpass characteristic of filters. When analyzing a
signal source at 200 Mc, for example, both the funda-
mental and the fourth harmonic are well within the
range of the instrument. Since both signals appear
on the display, the source can be adjusted while the
effects of any adjustments can be observed on both sig-
nals simultaneously. Wide spectrums are especially
valuable in spectrum signature work; passive filters
can be used as preselectors to eliminate unwanted

02435-1
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signals. Use of the analyzer also simplifies adjustment
of the harmonic generators used infrequency synthesis
or phase-lock systems because it is easy to see and
adjust for discontinuities over extended frequency
spectrum.

1-13. Wideimage separation and a calibrated display
diminish the ambiguity that has interfered with the
effectiveness of spectrum analysisdisplays in the past.
Although the calibrated display is a full 2 Ge, there
are no images; the first IF is 2 Gc¢, which gives an
image separation of 4 Gec (except for a narrow band of
frequencies near 2 Gc -- image separation here is
400 Mc). Since the position of the SPECTRUM WIDTH
switch gives display calibration infrequency per centi-
meter, there is no need for frequency markers. The
frequency relationbetween responses appearing inthe
display can be determined directly from the display,
quickly and easily.

1-14. In many investigations, spectrum displays have
beendifficult to interpret because thefrequency of the

02435-2

Section I
Paragraphs 1-13 to 1-16

response is unknown. A signal identifier, built into
the analyzer, permits the determination of the fre-
quency of each response by indicating the harmonic of
the BWO with which each is beating. The frequency
can then be read from the appropriate scale.

1-15. BWO TUBE WARRANTY.

1-16. The BWO tube, used asthefirst local oscillator,
and supplied by Hewlett-Packard, are warranted free
from manufacturing defects for a period of one year
from date of purchase from H/P. Conditions of war-
ranty and warranty claim and adjustment procedures
are given informs at the rear of thismanual. Use the
"Warranty Claim and Adjustment Procedure' form and
follow claim instructions exactly as given when re-
turning the BWO tube for warranty adjustment. This
form is also included with replacement microwave
tubes supplied by Hewlett-Packard. Additional copies
are available from your local Hewlett-Packard Sales
and Service Office or from the Hewlett-Packard
Company.

1-5
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Paragraphs 2-1to 2-14

SECTION 11
INSTALLATION

2-1. INITIAL INSPECTION.

2-2. MECHANICALCHECK. Ifdamage tothe shipping
cartonis evident, ask the carrier's agent to be present
when the instrument is unpacked. Inspect the instru-
ment for mechanical damage such as scratches, dents,
or broken knobs. Also check the cushioning material
for signs of severe stress.

2-3. PERFORMANCE CHECK. The electrical per-
formance of the 8551B should be verified as soon as
possible after receipt. Perform installation procedures
contained in Paragraphs 2-5 through 2-14 and establish
figure -of -merit ratings asindicatedin Paragraphs 2-15
through 2-26. A detailed performance check suitable
for incoming inspection is given in Paragraphs 5-8
through 5-44.

2-4., CLAIM FOR DAMAGE. If the 8551B is mechan-
ically damaged or fails to meet specifications on re-
ceipt, notify the carrier and the nearest Hewlett-
Packard office immediately. (A list of field offices is
at the back of this manual.) Retain the shipping carton
and the packing material for the carrier's inspection.
The field office will arrange for the repair or replace-
ment of your instrument without waiting for the claim
against the carrier to be settled.

2-5. LOCATION.

2-6. MAGNETIC INTERFERENCE. Do not locate the
analyzer near a strong magnetic field; magnetic inter-
ference can be detrimental to performance.

Note

The 8551B itself can be detrimental to other
devices sensitive o magnetism since the
8551B contains a permanent magnet; there-
fore, there is a strong magnetic field within
the instrument whether it is operating or not.
Do not place devices sensitive to magnetism
near the analyzer.

2-7. COOLING SYSTEM. Allow at least a 3-inch
clearance at the rear of the instrument for circulation
of air. The 8551B uses forced-air cooling; filtered
air is drawn into the cabinet by a fan and exhausted
through a screened vent. Fan, filler, and screened
vent are located on the rear of the instrument.

a. To maintain adequate ventilation, inspect the air
filter frequently, and clean the filter as soon as it
appears to be even slightly dirty.

b. The fan should be lubricated approximately every
six months.

' 02435-1

2-8. CONNECTIONS.
2-9. Connect the two sections of the analyzer:

a. Place the Model 851B Display Section on the
Model 8551B RF Section.

b. To obtain the best common ground for the two
sections, strap them together with the plates provided
in the joining kit supplied with the analyzer. General
instructions are supplied with the kit.

c. Sixcables and two coaxial terminations are sup-
plied with the analyzer; connect these as indicated in
Figure 2-1.

2-10. POWER REQUIREMENTS.

2-11. POWER REQUIREMENTS. The analyzer can
be operated from either 115 or 230 volts +10%, 50 to
60 cycles and requires approximately 330 watts. The
line input is applied to the Model 8551B RF Section,
and power is extended to the 851B Display Section by
external cable. (The initial operating procedure is
given in Figure 3-3.)

2-12. INPUT TRANSFORMER CONNECTIONS., Both
sections are equipped with input transformers. Pri-
mary windings on each input transformer can be con-
nected in series or in parallel; changing from one type
of connection to the other is by operation of a slide
switch (115/230) located on the rear panel (see Fig-
ure 3-2). Always check the setting of the slide switches
in both sections before plugging the analyzer into a
power source; the setting of the 115/230 switch must
agree with the voltage of the power source. Refer to
Figure 2-1 for sequence of the plug-in procedure.

2-13. FUSES. The fuses installed at the factory are
for 115-~volt operation. When operating from 230 volts,
use fuse of the value shown adjacent to the 230-volt
position of the slide switch.

2-14. POWER CABLE. To protect operating person-
nel, the National Electrical Manufacturers' Association
(NEMA) recommends that instrument panel and cabinet
be grounded. The analyzer is equipped with a three-
conductor power cable; the third conductor is the ground
conductor, and when the cable is plugged into an appro-
priate receptacle, the instrument is grounded. The
offset pin onthe power cable three-prong connector is
the ground connection. To preserve the protection
feature when operating the instrument from a two-
contactoutlet, use a three-prongto two-prong adapter,
and connect the green lead on the adapter to ground.

2-1
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INPUT.

TROL.

to 851B LINE INPUT.

1. 08551-6070 Coaxial Termination: install in LO 12.
OUTPUT - TERMINATE IN 50 QHM.

13.

2. £ Connect 2GC OUTPUT to 2GC IF INPUT.
3. Connect 200 MHZ INPUT to QUTPUT.

4,5. () Connect SWEEP OUTPUT to SWEEP 14.

6,7. O Connect IF OUTPUT to IF INPUT.

15.

8,9. [ ] Connect 851B CONTROL to 85518 CON-

16.

10,11. /\ Connect 8551B SWITCHED LINE OUTPUT

853iB-A-§

Set LINE to OFF.

8551B line voltage switch: set for nominal volt-
age of power source (set with blade of screw-
driver); check that fuse is value marked adja-
cent to selected setting.

851B line voltage switch: set to same setting
as set at 8551B line voltage switch; check that
fuse is proper value for voltage set.

LINE INPUT: Connect to 115/230V, 50- to 60-
cps, 330-watt source.

1250-0207 Coaxial Termination: install in EXT
MIXER INPUT when using internal mixing

signal.

Figure 2-1. Installation Connections, Model 851B/8551B Spectrum Analyzer (Sheet 1 of 2)
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Figure 2-1. Installation Connections, Model 851B/8551B Spectrum Analyzer (Sheet 2 of 2)
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2-15. ESTABLISHING FIGURE-OF-MERIT
RATINGS.

2-16. Immediately following the initial inspection, it
is good practice to establish figure-of-merit ratings
for your analyzer, one for the input diode in Mixer A3,
and another for the BWO and the IF amplifiers which
follow the input mixer. Space is leftin each procedure
(Paragraphs 2-17 and 2-18), to record the figure ob~
tained and frequency used in obtaining it. Throughout
the life of the components for which these checksestab-
lish a rating, the figure-of-meritcanbe used todeter-
mine whether the circuits are performing at the level
of excellence they had when shipped from the factory.

2-17. CHECK OF BWO OUTPUT POWER AND
IF AMPLIFIERS.

Note: No input signal is required for this check.

a. Follow steps 1 through 4 of the initial turn-on
procedure, Figure 3-3, using the following settings:

FREQUENCY(GC). . . . . . . . .01-2
SPECTRUM WIDTH VERNIER . . . . . . . . CAL
SPECTRUM WIDTH. . . . . . 1 MC/CM
TUNE . . set at 2.0 Gc on LOCAL OSC FREQ scale
VERTDISPLAY . .. ... ........LOG
LF.BANDWIDTH. . . . . . . . .. 100KC
I.F.VERNIER . . .. . . .. .. .. . maxccw

b. Adjust I. F. GAIN(DB) to obtain a full-scale pre-
sentation on the CRT.

c. I, F.GAIN(DB) setting
scale presentation).

(required for full-

Note

If later checks require more gain than that
recordedin step c, the BWO has probably lost
power output or the IF amplifiers are not
functioning properly.

2-18. INPUT DIODE.

2-19. RELATIVE CONVERSION LOSS OF COAX
MIXER ASSEMBLY

2-20. EQUIPMENT REQUIRED.

a. UHF Signal Generator (8614A): item 11inTable
5-1.

b. Coaxial cable terminated with Type N male con-
nectors (11500A): item H in Table 5-2.

c. Adapter Type N female to BNC female connector
(UG-349A/U): item AC in Table 5-2.

2-4
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2-21. SETUP.

a. Perform step 1 of the initial operating procedure,
Figure 3-3.

b. Set 851 controls as follows:

SYNC . . . . e e e e e e e e e e e e INT
VERTDISPLAY ... .. ... .0 u... LOG
I.F. BANDWIDTH 100KC
SWEEPTIME. . .......... 3 MILLISEC/CM
c. Set 8551 controls as follows:
FREQUENCY(GC) . ... ... .. ... .. 8-18
SPECTRUM WIDTH VERNIER . . . ... .. CAL
SPECTRUMWIDTH .. ......... 1 MC/CM
STABILIZATION . . .. ... ... UNSTABILIZED
TUNE . . . 3.8 Gc on LOCAL OSC FREQ(fLO) Scale
ATTENUATOR(DB). « « v v v v v v v v v e v 10
SIGNAL IDENTIFIER(Fg) . .. .. ... ... OFF
LINE . ....... e e e e e e e e e e e .. ON

2-22. PROCEDURE.
a. Set signal generator for 2 Ge at -30 dBm.
b. Connect signal generator to EXT MIXER INPUT.

c. Tune signal generator for maximum display am-
plitude on display CRT.

d. On 851, adjust I.F, GAIN(DB) to position display
onsome convenient reference, such asthe 10 dB axis.

e. Unplug signal generator from EXT MIXER
INPUT, and connect to INPUT.

f. Set FREQUENCY(GC)to.01-2. Donotchange any
other controls on851/8551 during the following steps.

g. Tune signal generator to 1.8 Gec for maximum
presentation on 851 CRT. (On 8614A, adjust AF to
peak the analyzer display.)

h. The difference in dB between the reference set
in step (d) and the peak signal amplitude obtained in
step (g) minus 10 dBis the relative conversion loss of
Coax Mixer Assembly,

i. Record.
(1) Frequency setting of signal generator Ge.

(2) Relative conversion loss of Coax Mixer
dB. (Typical relative conversion loss
value is 12 dB.)

Note

Later performance of this check will indicate
if too much power has been applied to Input
Diode A3CR1 during operation. If the rela-
tive conversion loss is greater than that re-
corded in step {, the diode is damaged.

2-23. RELATIVE GAIN, HARMONIC MIXING.

2-24. This check not only establishes a figure- of- merit
rating for the diode in the input mixer, but provides
useful operating information. The figure established
is relative gain, with average gain at fundamental
mixing as the reference. -

2-25. EQUIPMENT REQUIRED. The procedure re-
quires signal generators with flat frequency response
characteristics. Generators with leveled output are
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available in the 0. 8- to 40-Gc frequency range. Gen-
erators without leveled output should be calibrated and
a correction curve prepared.

a. UHF Signal Generator (8614A): item 11 in Table
5-1.

b. UHF Signal Generator (8616A): item 19 in Table
5-1.

c¢. SHF Sweep Oscillator (8690A w/8693A/B and
8694A /B RF Units); item 31 in Table 5-1.

d. Fixed 10-dB Coaxial Attenuator (8491A-Option
10): item 21 in Table 5-1.

e. Cable Assembly, terminated w/Type N male con-
nectors (115004A): item H in Table 5-2.

f. Power Meter and Thermistor Mount (431B and
478A): item 15 in Table 5-1.

g. Adapter, Type N female-to-female connector
(UG-29B/U): item ZA in Table 5-2.

2-26. PROCEDURE.

a. Set:
851
VERTDISPLAY. . . . ... ... .. .LOG
SYNC., . . . .. .. ...+ .+ «. .. LINE
LF.BANDWIDTH . ... ... ... . 1IMC
SWEEP TIME . . . . . 3 MILLISEC/CM
IL.LF.GAIN(DB). . . . . .
immer control , . . . . . .. .. .. .0
outercontrol . . . . ., . . . . . about 60
8551
FREQUENCY(GC) . . . . . . .. .01-2/4-6
TUNE ... . . . . .*1.3 on Frequency Scale
ATTENUATOR(DB) . . . . . ... ... 10
STABILIZATION. . . . . . UNSTABILIZED
SIGNAL IDENTIFIER. . . . . . . . . . .OFF
SPECTRUM WIDTH VERNIER. . . . . . .CAL
SPECTRUM WIDTH . . . . . . 100 MC/CM
8614A, 8616A . . . . for leveled CW output
8690A . . . . . . . for leveled CW output;

set to reference level [see step b (1)],
using power meter such as the 431B

Note

Probably, it will be necessary to attenuate
the 8690A output externally. This canbe done
either by inserting a 20-dB coaxial attenuator
in the line or byincreasing the 8551 ATTEN-
UATOR(DB) setting to 30 taking this additional
attenuation into consideration when setting
power meter reference level.
620A . . . Calii)rate, and use correction curve;
use fixed 10-dB coaxial attenuator
between 620A and 85561 INPUT.

*1.3 Gc is the center of the 0.8- to 1.8-Gc range (the
range which will be swept when setting the reference
in step b (1)).

| 02435-2
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b. Connect 8614A Signal Generator to 8551 INPUT.

(1) Set 8614A for 0.8 Mc at a level that is conven-
ient for reference and which obtains a display
on the 851 of 5 or 6 cm. Note and record ref-
erence level used dBm.

(2) Manually sweep the 0.8- to 1.8-Gc range, and
determine average amplitude across the band.

(3) At average amplitude, adjust I, F. GAIN(DB) for
a convenient display reference level.

(4) Record setting of I.F.,GAIN(DB) and
display reference level, in dB .

c. Replace 8614A with 8616A Signal Generator. Set
SPECTRUM WIDTH to 200 MC/CM. Set signal gen-
erator for 1.8 Ge at level recorded in step b (1).

d. Manually sweep the 1.8- to 4.2-Gc range, and
determine average amplitude.

e. Adjust I. F. GAIN(DB) to bring average amplitude
to display reference level recorded in stepb(4). Note
amount of gain required to return display to
reference. This gain change is relative gain.

f. Usinginput signal at level set in step b(1), check
relative gain onthe coaxialbands. Settings to use and
typical reading relative gain measuredare provided in
Table 2-1. In making the checks:

(1) Determine the center frequency of the band to
be swept, and set TUNE to the center frequency
as read onthe Frequency Scale. Whether reading
will be on the + or - scale is indicated in the
Harmonic No. & Scale column of Table 2-1.

Table 2-1. Relative Gain Check

Band Harm. SPEC. Rel.

g;%r;ile Swept |No. & foilng' WIDTH | Gain*
(Ge)  [Scale (Mc/CM)| (dB)
8614A [0.8-1.8 | 1~ |.01-2/4-6] 1200 | ©
8616A |1.8-4.2 | 1* [1.8-4.2 200 | 0
8616A |2.4-4.1| 2= | 2-10 200 | 7
8690A**|4,1-6.0 | 1+ |[.01-2/4-6] 200 | 0
8690A**|6.0-8.0 | 3= | 4-12.4 | 200 11
8690A**|8.0-10.0| 2+ | 2-10 200 | 7
8690A**|10.0-12.4| 3+ | 4-12.4 | 200 12

*Relative displayed amplitudes of equal-amplitude
input signals for the various harmonic mixing modes

**8690A Sweep Oscillator requires appropriate RF
Units
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(2) More than one response may appear in the dis-
play when checking the last four bands (4 to
12.4 Gc). Be careful to follow the response
which is the desired harmonic mixing product.
This response will be that whose position onthe
display agrees with its frequency (with the sweep
set to start at the low end, the desired response
first appears at the far left, and then travels
across the full display as the input is sweptover
the 2-Gc range).

2-27. RACK MOUNTING.

2-28. Procedure for rack-mounting the 8551B is indi-
cated in Figure 2-2.

Model 8551B .

BOTTOM COVER

FOOT RELEASE BUTTON i FILLER STRIP
N /4\5040-0\54
25 ] ’

<
pLASTIC FOOT— | [

LARGE
NOTCH

\RACK MOUNTING
FLANGE (LHY*

@psozo-o7is

RETAINING SCREWS®
8-32 7/16 IN. MS, BH,
S8, PHILLIPS DRIVE
WITH EXT. TOOTH
LOCKWASHER

INSTRUCTIONS
1. REMOVE PLASTIC FEET & TRIM STRIPS

2. . ATTACH FILLER STRIP AND RACK
MOUNTING FLANGES, KEEPING LARGE
NOTCH ON FLANGES TO INSTRUMENT
BOTTOM,

TRIM STRIP
5000-0055,
|

“RACK MOUNTING FLANGE(RHI® *
dsozo-0117 PART OF RACK MOUNTING KIT
& oessi-6135

Figure 2-2. Rack-Mounting Procedure
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SECTION 11l
OPERATION

3-1. INTRODUCTION.

3-2. The Model 851B/8551B Spectrum Analyzer is a
triple-conversion superheterodyne scanning receiver
with a visual amplitude-versus-frequency display.
Information obtained by the 8551 RF Section is displayed
on the 851 Display Section CRT. Analyzer controls
are calibrated sothat considerable information canbe
read directly from the display. Calibration accuracies
for RF Section controls are given in Table 1-1; cali-
bration accuracies for display section controls are
given in the 851B manual, Table 1-1.

3-3. Basic step-by-step procedures for operating the
analyzer are given inthis Section of the Manual. Infor-
mation on spectrum analysis and applications of the
851/8551 Spectrum Analyzer are provided in HP Appli-
cation Notes 63, 63A and 63B which can be obtained
through any Hewlett-Packard Field Office.

3-4. Front and rear panel controls and connectors are
identified and briefly described in Figures 3-1 and 3-2.
Operating procedures are given in Figures 3-3 through

3-8. Since both the RF and Display Sections are re-
quired for analyzer operation, operating plates include
instructions for both units.

3-5. Switch settings for optimum operation are shown
in Table 3-1. As used here, optimum is defined as
the narrowest bandwidth which does not attenuate the
signal because of limitations in the rise time of the
851B 20-Mc IF Amplifier. The SPECTRUM WIDTH
switch is in the 8551B and the I.F. BANDWIDTH and
SWEEP TIME switches are in the 851B. (With the
851B 1. F. BANDWIDTH switch at AUTO SELECT, op-
timum bandwidth is automatically selected.)

3-6. DESCRIPTION.

3-7. The 8551B RF Section includes three conversion
stages, 2 Gc, 200 Mc, and 20 Mc. The first two con-
versions take place in the RF input circuits, and the
third in the converter circuits. Mixing frequency for
the 2-Gc IF is furnished by a backward-wave oscillator;
mixing frequency for the 200-Mc IF is furnished by a
harmonic generator driven by the same oscillator
(180-Mc) that furnishes the mixing frequency for the
20-Mc IF. The 180-Mc oscillator is in the converter
circuits.

Table 3-1. Optimum 851 I, F, BANDWIDTH Settings for 8551 SPECTRUM
WIDTH and 851 SWEEP TIME Settings
SWEEP TIME SETTINGS
SPECTRUM
WIDTH MILLISEC/CM SEC/CM
SETTINGS
3 10 30 . .3 |

I0KC/CM 3KC IKC IKC IKC IKC IKC

30KC/CM 3KC 3KC IKC IKC IKC IKC

I00KC/CM 10KC 3KC 3KC IKC IKC IKC

300KC/CM 10KC IOKC 3KC 3KC IKC IKC

IMC/CM 100KC IOKC I0KC 3KC 3KC IKC

3MC/CM IOOKC | tOOKC I0KC IOKC 3KC 3KC

IOMC/CM 100KC I00KC | I00OKC IOKC I0KC 3KC

30MC/CM iMC I00KC | I0OKC || I00KC 10KC I0KC

I0OMC/CM| 1IMC IMC 100KC I0OOKC I00KC I0KC

200MC/CM IMC IMC IMC I00KC I00KC | IOOKC
85l1A-A-16
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Figure 3-1
l\ 2\3 2\2 /2! 2/0 /19
2 @ f;‘i'SL\.B”S :CI:UN ANALYZER - RF RECTION
™ 18
\I T “'I""\ T \ LA AR R / L BASBARRARA RAARE RASRA A /1 T 1/| T d
3l | b T \ i) '\ p) i) / A T / A / b i
7 T K N Y A T A A
+| (EI O (A7 A S SN ) A A | N
4
\\ FREO::ZV.:GC) e TUNE o
B 17
5 ®
~
\ ATTENUATOR (DB) SENSITIVITY SIGNAL IDENTIFIER (Fg) FREQ. VERNIER
T e o 18
. i
© O ® ©
6 —
/ / / / / / 855IB-A-48
1 8 9 10 1 12 13
1. LOCAL OSC FREQ (Fy,0) scale: BWO funda- 5. ATTENUATOR(DB}): coaxial input attenuator;
mental frequency scale; pointer indicates BWO attenuates 10.1-Mc to 12.4-Gc inputs in 10-dB
center frequency. steps. CAUTION: Input to attenuator must not
exceed 1watt average, and output of attenuator
2. Frequency Scales: seven sets of scales, se- should not exceed 1milliwatt average. Topro-
lected with FREQUENCY{(GC) (see Paragraph tect input mixer diode:
3-21). Level at INPUT ATTEN(DB) Setting
S HATMONIC NUMBER. Menifies Fremeney T 1w avg :
) 10 mW avg 10
4. FREQUENCY(GC): range switch and 1/n (1/ 100 mW avg 20
harmonic number) attenuator. Attenuates BWO 1W avg 30 to 60
tuning ramp to maintain calibration onharmon-
ic mixing (see Paragraph 3-21), and controls 6. INPUT: for 10.0-Mc to 12.4-Gc signals; type
Frequency Scale and HARMONIC NUMBER N female connector.
dials. For optimum performance in the coax CAUTION: Manufacturer's burnout specifi-
range, use following setting-vs-input-signal cation on input-mixer diodes is 0.3 erg. Under
recommendations: normal operating conditions, 1 mW average
.01-2/4-6 from 10.1 Mc to1.99 Ge, and from may be applied to diodes without danger of burn-
4.1to 6 Ge out. See 5. ATTENUATOR(DB) for recom-
2-10 from 2.4 to 4.1 Gc, and from 8 to mended settings for various inputs. See Table
10 Ge 3-2 for linear operation limits.
4-12.4 from 6 to 8 Ge¢, and from 10 to
12.4 Ge 7. SENSITIVITY: adjusts bias on external wave-
1.8t0 4.2 2 Gc = 10 Mcandlow-level signals guide mixer diode; adjusted for optimum mixer
in 1.8- to 4.2-Gc range sensitivity.
Figure 3-1. Front Panel Controls, Connectors, and Indicators,
Model 8551B Spectrum Analyzer RF Section (sheet 1 of 2)
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Section III

Figure 3-1
8. EXT MIXER INPUT: input for 8-Gc to 40-Gc 15. REF CHECK: for checking for input signal drift
signals; female BNC connector. Accepts cable during signal identification procedure. When
from external waveguide mixer. CAUTION: depressed REF CHECK returns SIGNALIDEN -
Do not apply more than 1 mW to mixer. TIFIER electrically to REFERENCE position.
9. SPEC WIDTH UNCAL: lights when SIGNAL 16. FREQ VERNIER: provides fine tuning with ana-
IDENTIFIER is not at OFF and therefore 1/n lyzer stabilized.
attenuator (Paragraph 3-21) is out of circuit.
Regardless of FREQUENCY(GC) setting, when 17. TUNE: sets BWO center frequency; see Para-
SPEC WIDTH UNCALis lighted BWO sweep has graph 3-27.
same width as when FREQUENCY(GC) is set
for fundamental mixing (band 1 or 4). CAUTION
10. SPECTRUM CENTERING: adjusts balance of To prevent damage to brake, COARSE
Reference Differential Amplifier A13Q15 in TUNE should not be engaged when STABI-
) R LIZATION switch is in the STABILIZED
BWO tuning (power supply) circuit. Correct or OSC TRACK positions
adjusted, BWO center frequency does not shift P :
morethan about 1 cm when SPECTRUM WIDTH
setting is changed; see Paragraph 3-34 for ad- 18. OSC TRACK BALANCE Meter: indicates phase-
justment procedure. lock error voltage or balance of Reference Dif-
ferential Amplifier A13Q15, depending on set-
11. STAB TUNE: with the analyzer stabilized, ad- ting of STABILIZATION; see Paragraph 3-23.
justs tuning to reduce frequency jump which can
occur as TUNE is turned through 360 see Par- 19. PRE STAB BAL: adjust stabilizing circuit to
agraph 3-35. balance required for BWO to lock to correct
harmonic of the reference oscillator; used in .
12. SIG IDENT CAL; adjusts magnitude of fre- stabilization procedure.
quency shift which occurs when SIGNAL IDEN -
TIFIER is set toharmonic of mixing frequency; 20. STABILIZATION Switch: sets up connections;
see Paragraph 3-38. a. for metering balance of Differential Ampli-
fier A13Q@15 or phase-lock error voltage
13. LINE: power turn-on: (see Paragraph 3-23).
STANDBY: line voltage applied to low-voltage b. for making adjustments required for stabi-
power supplies and heater circuit: STANDBY lization.
lamp lights.
1 . . 21. SPECTRUM WIDTH VERNIER: continuously
Sll;pi;rfeggl{:ﬁpigg&esd tohigh-voltage power adjustable from position designation width to
’ : zero width.
NOTE: expect about 1-minute delay between
setting LINE to ON and high-voltage turn-on 22. SPECTRUM WIDTH: selects one of ten cali-
(lighting of ON lamp). brated sweeps for BWO. Note: With TUNE at
low or high end of band, do not set SPECTRUM
WIDTH for more than 30 MC/CM; see Para-
14. SIGNAL IDENTIFIER switch: used in signal- graph 3-22.
identification technique (see Figure 3-5) to
identify harmonic with which input signal is 23. REDUCE SPECTRUM WIDTH: warns that
mixed to obtain the display. sweep is not calibrated.
Figure 3-1. Front Panel Controls, Connectors, and Indicators,
Model 8551B Spectrum Analyzer RF Section (sheet 2 of 2)
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3-8. LOCAL OSCILLATOR (BWO).

3-9. The BWO can be set for either a swept or a CW
output in the 2- to 4-Gc range.

a. Sweep width is set with SPECTRUM WIDTH, a
switch that offers a choice of ten calibrated sweeps
from 100 kc to 2 Ge. Sweep width can be varied con-
tinuously from a calibrated width down to zero width
with the SPECTRUM WIDTH VERNIER; widths set
with VERNIER are not calibrated.

b. Sweep center frequency is set with TUNE. With
SPECTRUM WIDTH VERNIER set maximum ccw, the
setting of TUNE determines the CW frequency. The
frequency (CW or center) to which the BWO is tuned
is indicated on the upper (LOCAL OSC FREQ Fp,0)
scale. The frequency to which the analyzer is tuned
is indicated on the lower set of scales (Frequency
Scales) provided the harmonic used toreceive the sig-
nal is the same asthat shown by the HARMONIC NUM-
BER dial. To check which harmonic is receiving the
input signal, use the frequency identifying technique
(Figure 3-5).

c. Rate at which the BWO sweeps is determined by
the setting of the SWEEP TIME switch in the 851B.
(Calibration of the display is maintained by using the
same sweep to tune the BWO and to drive the horizontal
plates of the 851B Display Section CRT.)

d. The incidental FM present in the output of all
BWO's is significant on the narrower sweeps. The
analyzer BWO can be stabilized, reducing incidental
FM to lessthan 1 ke peak-to-peak, by locking the BWO
to a reference oscillator. Stabilization procedure is
given in Figure 3-4.

Note

A 10-Mc feed-through signal from the refer-
ence oscillator will appear on the display.
Level of this residual is not specified as the
signal is below the rated range (10.1 Mc) of
the analyzer. Typically the amplitude of this
residual is about -50 dBm.

3-10. RF INPUT.

3-11. COAXIAL INPUT. Signals entering the analyzer
at the coaxial (10.1 Mc to 12.4 Ge¢) INPUT are applied
through a resistive attenuator controlled by the
ATTENUATOR(DB) switch. Level of signal applied
to the RF attenuator can be no higher than one watt,
and to protect the diode in the coaxial mixer, the sig-
nal out of the attenuator should be lessthan one milli-
watt.,

3-12. WAVEGUIDE INPUT. The input for the higher
frequencies is EXT MIXER INPUT. Signals in the
12.4-Gc to 40-Ge range must be applied to an external
waveguide mixer (see Figure 3-6) before entering the
analyzer. To prevent damage to the waveguide mixer
diode, inputs to the mixer must be less than 1 mW.

3-4

Model 8551B

3-13. RANGE SWITCH. The analyzer range switch
is FREQUENCY (GC), which maintains calibration of
the display (on the 851 CRT) by switching in appropriate
attenuation when harmonics of the BWO are usedto
receive the input signal. The attenuator controlled by
FREQUENCY (GC) is referred to in this manual asthe
1/n attenuator, where n = harmonic number. The 1/n
attenuator is discussed in Section IV. The Frequency
Scale Drum and HARMONIC NUMBER dial are ganged
to FREQUENCY (GC) so the proper scale for the range
and the number of the LO harmonic used to receive
the signal are displayed automatically.

3-14. MIXERS. In the RF input, the input signal is
converted first to a 2-Gc IF and then to a 200-Mc IF
and then passed to the converter.

3-15. CONVERTER,.

a. The 200-Mc IF is mixed with 180 Mc inthe con-
verter to obtain the 20-Mc IF that is passed via the
rear panel IF QUTPUT and external cable to the 851B
Display Section.

b. The SIGNAL IDENTIFIER switch is in the input
circuit to the converter. How the circuit obtains a
horizontal 2-cm shift when SIGNAL IDENTIFIER is
indicating the harmonic that is receiving the input signal
is discussed in Section IV. The signal identification
technique is given in Figure 3-5.

3-16. CONTROLS, CONNECTORS, AND
INDICATORS.

3-17. Front-panel controls, connectors, andindicators
are identified and briefly described in Figure 3-1; rear-
panel switchesand connectors are identified and briefly
described in Figure 3-2. Additional information re-
lating to controls, connectors, and indicators is given
in the following paragraphs.

3-18. COAXIAL INPUT.

a. ATTENUATOR (DB) in the coaxial input will be
damaged if more than 1watt average or 1 kilowatt peak
is applied to INPUT.

b. Both Mixer/Coupler Assembly A2 (for inputs
near 2 Ge) and Coax Mixer Assembly A3 (for all other
inputs inthe 10.1-Mc to 12.4 Gec range) include a crys-
tal diode that will burn out if overloaded. Manufac.
turer's burnout rating for these diodes is 0.3 erg
Therefore, if more than a milliwatt is applied to IN.
PUT, ATTENUATOR (DB) should be set for enougt
loss to bring the signal at attenuator output to les:
than 1 mW average. It is good operating practice to
always set ATTENUATOR (DB) to 60 dB before con
necting the input signal. For minimum intermodulati®
and internally generated spurious signals, power ap
plied to the input diode should be less than -30 dBm
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Table 3-2. Maximum Input Powers for
< 1 dB Signal Compression

Waveguide Mixers

ATTEN(DB)
Setting Coaxial Inputd | 11521A2 | 11517A3
0 0.3 mW pk
10 3 mW pk
20 30 mW pk
30 300 mW pk
401 3 Wopk
501 30 W pk
601 300 W pk

0.1mWpk| 0.03 mW pk
(typical) | (typical)

1 = Input to ATTENUATOR(DB) cannot exceed
1 watt average

2 = For 8.2 to 12.4 Gc operation
3 = For 12. 4 to 40 Gc operation

4 = Note: Manufacturer's burnout rating for diode
is 0.3 erg

3-19. WAVEGUIDE INPUT. There are also rigid
limitations on power into either of the external ana-
lyzer waveguide mixers. To protect the mixer diode,
inputs should never exceed a milliwatt.

3-20. INPUT MIXER DIODE CHARACTERISTICS. To
minimize spurious responses, keep level of inputs to
the first mixer at -30dBm or lower. The linear region
of diode output-versus-input characteristic lies at
-30 dBm or below for the diode in any of the three
first mixers (A2 Mixer/Coupler, A3 Coax Mixer, or
external waveguide mixer). Maximum inputs for less
than 1 dB of compression are given in Table 3-2.

3-21. FREQUENCY (GC) SWITCH, HARMONIC NUM-
BER DIAL, FREQUENCY SCALES. The range switch,
FREQUENCY (GC), performs several functions:

a. It controls the 1/n attenuator (n =harmonic num-
ber) which inserts the proper value of attenuation to
maintain spectrum width calibration when a harmonic
is used to receive the input signal.

Note

The sweep voltage which drives the horizontal
plates of the 851 CRT is used as the tuning
voltage for the BWO. It enters the 8551B at
SWEEP INPUT, and is applied to 8551B cir~
cuits through contacts on the FREQUENCY
(GC) switch. Why the 1/n attenuator is nec-
essary is discussed in Section IV.

b. It controls switching of signal path, as required,
for the various frequency bands.

c. It controls rotation of HARMONIC NUMBER dial
and Frequency Scale drum.

02435-2
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(1) HARMONIC NUMBER dial displays the number
of the harmonic used to receive the input signal
on the selected range.

(2) There are seven sets of Frequency Scales, one
for each range. Each set is related to a BWO
harmonic; the range of each set of scales is

nFpwo £Fa
where n = fundamental harmonic number
Fgwo = BWO fundamental frequency
F, = frequency of first IF amplifier

More specifically:
Upper scale

= (2-4 Ge) (harmonic) - 2 Ge (all ranges except
1.8 - 4.2)
(2-4 Gc) (harmonic) - 200 Mc (1.8 - 4.2
range)

Lower Scale

= (2-4 Gc) (harmonic) + 2 Ge (allranges except
1.8 - 4.2)
(2-4 Gc) (harmonic) + 200 Mc (1.8 - 4.2
range)

3-22. SPECTRUM WIDTH SWITCH. For longest BWO
tube life, operate 8551B RF Section within the limits
shown in Table 3-3. ,

Table 3-3. Permissible TUNE vs
SPECTRUM WIDTH Settings

SPECTRUM WIDTH Permissible TUNE
Setting Setting
30 MC/CM and narrower all
100 MC/CM 2.3t03.6
200 MC/CM 2.8t03.2

3-23., STABILIZATION. This four-position switch
sets up connections for metering (on OSC TRACK
BALANCE) the BWO tuning voltages to assure proper
operation under unstabilized and stabilized conditions.

a. UNSTABILIZED: sets up connectionsfor meter-
ing the balance of Reference Differential Amplifier
A13Q15.

b. PRE STAB BAL: Setsup connections for metering
the stabilizing (error) signal from the phase-lock sys-
tem prior to phase-locking the BWO to the reference .
oscillator.

c. STABILIZED: sets up connections for metering
tracking between BWO and reference oscillator. If,
after having previouslybeen set to 0, the OSC TRACK
BALANCE meter shifts off 0 when STABILIZATION is
set to STABILIZED, it indicates that BWO frequency
shifted when the BWO locked to a harmonic of the ref-
erence oscillator.

3-5
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d. OSC TRACK: sets up the same connections as
the STABILIZED position. Tounderstand the additional
function of this position it is necessary to understand
something of the TUNE control.

3-24. TUNE control includes three variable resistors;
the main tuning potentiometer that sets the BWO center
frequency, the reference oscillator tuning potentiom-
eter that sets the sweep center frequency, and the 2:1
potentiometer that maintains correspondence between
the reference oscillator and the BWO. The three po-
tentiometers are locked to the TUNE control, and as
TUNE control is rotated, the three adjustments move
synchronously.

3-25. WithSTABILIZATION switch settoOSC TRACK,
the lock betweenthe reference oscillator tuning poten-
tiometer and the BWO main tuning and the 2:1 poten-
tiometers is mechanically disengaged and a mechanical
brake is applied. As TUNE control is rotated, only
the reference oscillator potentiometeris varied. With
STABILIZATION switch set to STABILIZED position
and the reference oscillator tuning potentiometer cor-
rectly set in respect to the BWO main tuning and the
2:1 potentiometers, the BWO and reference oscillator
track at the frequency for which the main tuning po-
tentiometer is set.

3-26. PRE STAB BAL. Correct adjustment of PRE
STAB BAL (see Figure 3-4) brings stabilizing circuit
to balanced condition required for locking BWO to cor-
rect harmonic of reference (10-Mc) oscillator.

3-27. TUNE. Sets tuning rate and center frequency
of BWO sweep.

CAUTION

To prevent damage to the TUNE control me-
chanical brake, COARSE TUNE should not be
engaged when STABILIZATION switch is in
STABILIZED or OSC TRACK (FINE TUNE
only) positions.

a. COARSE: for rapid tuning across wide spectrum
widths. Each revolution of TUNE shifts BWO center
frequency 200 Mc, and tunes analyzer 200 Mc on 1st
harmonic, 400 Mc on 2nd harmonic, etc.

b. FINE: mechanical gear shift for use on narrower
spectrum widths; provides best resolution. Each rev-
olution shifts BWO center frequency 10 Mc, tunes ana-
lyzer 10 Mc on 1st harmonic, 20 Mc on 2nd harmonic,
etc.

3-28. LO OUTPUT - TERMINATE IN 50 OHM. This
connector is on the 8551B rear panel. Typically more
than 40 mW of BWO power is available for monitoring
BWO output with counter or wavemeter or for phase-
locking BWO to external reference oscillator. Unless
external 50-ohm equipment is connected, the BWO
must be terminated with a 50-ohm load.

3-6

Model 8551B

3-29. OPERATING INSTRUCTIONS.

3-30. Basic techniques used in placing the analyzer
in operation are given in Figures 3-3 through 3-6.
Typical setups and general operating instructions for
substituting an external sweep oscillator for the in-
ternal local oscillator (BWO) are given in Figures 3-7
and 3-8; also see Paragraph 3-41.

3-31. For linear operation, restrict inputs to approx-
imately the values given in Table 3-2. To protect the
input diode (A2CR1 or A3CR1) and to avoid damaging
the external waveguide mixer diode, do not apply more
than 1 milliwatt average to any input mixer.

3-32. ¥ the 8551 turns off because Helix Overload
Relay A16K4 or Filament Overvoltage Relay A16K3
operates, the instrument can be turned on again by
switching LINE to OFF and then back to ON.

3-33. OPERATING ADJUSTMENTS.

3-34. SPECTRUM CENTERING ADJUSTMENT.

Note

No input signal is required for this adjustment,
though the operator may use a CW signal of
any frequency if he prefers.

a. Perform steps 1 through 7 of initial turn-on,
Figure 3-3, using the following settings:

SWEEPTIME . . . . . . . .10 MILLISEC/CM
VERTDISPLAY. . . . ... .. ... ...LOG
ILF.BANDWIDTH . . . . . . . . .. . 100KC
SIGNAL IDENTIFIER. . . . . . . . . . . . .OFF
FREQUENCY(GC) . + . v v v v v v« v .01-2
TUNE . . . . ¢ v v v v v v v oo . COARSE
SPECTRUMWIDTH . . . . . . . . . 10 MC/CM
SPECTRUM WIDTH VERNIER. . . . . . . . .CAL
STABILIZATION. . . . . . . JUNSTABILIZED

b. Find 2-Gc feed-through signal with TUNE, set
1. F. GAIN(DB) for convenient display, and center dis-
play with TUNE.

c. Set SPECTRUM WIDTH VERNIER maximum ccw
(zero sweep), and turn SPECTRUM CENTERING screw-
driver adjustment to center OSC TRACK BALANCE
meter.

d. To check, set SPECTRUM WIDTH VERNIER to
CAL and, while watching display, switch SPECTRUM
WIDTH to 1 MC/CM; the display should not shift more
than approximately a centimeter.

e. Return SPECTRUM WIDTH VERNIER to CAL.

3-35. ADJUSTMENT OF STAB TUNE,

3-36. When the 8551is operatingin the stabilized mode,
with each 360° clockwise rotation of TUNE, the BWO
locks tothe next higher harmonic of the 10-Mc refer-
ence oscillator, and the oscillator recycles. Unless

02435-2
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the sweep voltage which drives the reference oscillator
is set so there will be a small frequency overlap as
the oscillator recycles, a portion of the frequency
spectrum will be skipped when the BWO locks to the
next higher harmonic. Proper adjustment of STAB
TUNE results in the required overlap. Improper ad-
justment of STAB TUNE shows up as a forward jump
in the display as TUNE is turned more than 360°, STAB
TUNE should not be adjusted if display travel is back-
ward. For example, if TUNE is turned ccw so that
display travel is from left to right, and as TUNE is
turned farther than 360° the display backtracks to the
left and then moves forward again retraveling through
a portion of the frequency spectrum, donot adjust STAB
TUNE. If, on the other hand, as TUNE is turned
through 360°, the display jumps forward, skipping a
portion of the frequency spectrum, STAB TUNE re-
quires adjustment.

3-37. Smooth travel of the display generally can be
obtained with a slight adjustment of STAB TUNE. How-
ever, if STAB TUNE is way out of adjustment proceed
as follows:

a. Turn on analyzer and let it warm up for at least
a half hour.

b. Set signal generator such as the HP 606A for an
output of 25 Mc at approximately -20 dBm, and connect
to 8551 INPUT. Put analyzer into operation (see Fig-
ure 3-3), using following settings:

FREQUENCY(GC). . + . v v v« v v v v .01-2

SPECTRUM WIDTH. . . . . . 300 KC/CM
ATTENUATOR(MDB) . . . « « v v v v « + . . . 10
TUNE. . . . . 2.025 on LOCAL OSC FREQ scale
VERTDISPLAY . .. ... ..... ... LOG
ILLF.BANDWIDTH., . . . . . . . . . . . . .10KC

c. If necessary, readjust TUNE to bring signal on
display, and then stabilize (see Figure 3-4). Position
signal at far left of CRT graticule with TUNE.

d. Turn TUNE ccw to move signal across CRT. At
about 2.025 on LOCAL OSC FREQ scale, trace should
jump backward; about 0.5 cm istypical. If trace jumps
forward, adjust STAB TUNE.

e. After adjustment, check by performing step d
again, readjusting STAB TUNE if necessary.

3-38. SIGNAL IDENTIFIER CHECK AND
ADJUSTMENT,

3-39. CHECK.

Note

In the following, CRT graticule vertical axes
are referred to by number. Axis No. 1is at
the extreme left.

a. Set: FREQUENCY(GC). . . . . . . . .01-2
ILF.GAINDB). . . . . . . ... ...0
LINE. . . . .. ...+ .4¢....0N
SYNC . . . . ... ... ... . INT
02435-1
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SWEEP TIME. 3 MILLISEC/CM
VERT DISPLAY. . . . . . . . . . LOG
ILLF.BANDWIDTH . . . . . . . . . 10KC

b. Set TUNE at 2.0 GConLOCAL OSC FREQ scale.
If 2-Gc self-check signal does not appear onCRT, tune
to bring it on.

c. Stabilize analyzer (see Figure 3-4) with SIGNAL
IDENTIFIER set to REFERENCE.

d. Check for smooth tuning by moving signal from
left to right across graticule with TUNE. If there's
any jump in the travel, adjust STAB. TUNE to reduce
frequency jump to minimum.

e. Set SPECTRUM WIDTH to 100 KC/CM. Align
signal trace with vertical axis No. 2.

f. Tune SIGNAL IDENTIFIER through positions 1
through 4. At each step, trace should shift 2 cm to the
right,

g. Determine amount of error by measuring distance
between signal trace and axis No. 9.

h. Again shift signal trace back toward axis No. 2.
Position the trace with respect to axis No. 2 so there
is same distance as was noted between trace and axis
No. 9 in step g.

i. Tune SIGNAL IDENTIFIER throughpositions 5 -
8, and again perform steps g and h.

j. Tune SIGNAL IDENTIFIER through positions 9
and 10.

Cumulative error for the ten steps shouldnot
be more than 0.5 cm.

3-40. ADJUSTMENT. Turn SIG IDENT CAL screw-
driver adjustment for best compromise across SIGNAL
IDENTIFIER's 10-step range.

3-41. USING EXTERNAL OSCILLATOR AS
8551B LOCAL OSCILLATOR.

3-42., When examining signals inthe higher frequency
bands, the analyzer obtains a 2-Gc IF by using har-
monics generated in the input mixer. However, im-
provement in sensitivity and frequency response may
be obtained when the fundamental is used to get the 2-
Ge IF, and thus the 851B/8551B are arranged so that
an external sweep oscillator can be used to furnish
fundamental frequencies for mixing.

3-43. Typical setups and instructions for substituting
an external sweep oscillator for the 8551B internal
sweep oscillator are given in Figures 3-7 and 3-8.
RF power from the external oscillator should be coupled
to the 8551B input mixer by directional coupler, pref-
erably a 3-dB coupler so that the mixer -to-signal power
ratio will be maximum. The external sweep oscillator

3-7
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should be set to deliver frequencies such that the dif-
ference frequency in the mixer output will be 2 Ge.
Typical settings for the setup shown in Figure 3-8
might be:

Input Set External

Signal (Gc) Sweep Osc (Ge) IF (Gc)
12.4 14.4 2
14 16 2
15.7 17.7 2
17 15 2
18 16 2

3-44, The HP 8690 series Sweep Oscillators (with
appropriate plug-in RF units) have the required RF
power to drive the coaxial and waveguide mixers, and
the required sweep voltage to drive the horizontal plates
of the 851B CRT. The HP 8690 series Sweep Oscil-
lators also provide a suitable blanking voltage.

HP 8551B Spectrum Analyzer RF Section.max

Model 8551B

Table 3-4. Upper Limits
For Stabilized Operation

FREQ(GC) Upper Limit,
Setting SPECTRUM WIDTH
.01 -2 1 MC/CM
2 - 10 1 MC/CM
4-12.4 3 MC/CM
1.8 - 4.2 1 MC/CM
8 -18 3 MC/CM
12 - 26 3 MC/CM
22 - 42 10 MC/CM
02435-1
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Figure 3-2

@ \
ON

@B

Lol oUTPUT
§  TEJMINATE IN 50 OHM

O
| F ouTPuUT

@

|

EJ

PRESELECTOR DRIVE
ouTPUT

g

SWITCHED
LINE QUTPUT

1.58 58—y et

3888 5 o
3 _—

LINE
INPUT

©e 06 b 6

8ssSIB~A-2

1. O IF OUTPUT (J7). 20-Mc IF output from external inter-unit cable (W12) carrying volt-
Converter; external inter-unit cable (W11) age from 851 sweep generator connects here.
carrying 20-Mc IF to 851 Display Section con- . .
nects here. . Air Filter Assembly.

2. 1O OUTPUT - TERMINATE IN 50 OHM (J10): 9. Fan Assembly.

BWO output; must be terminated with 50-ohm 10. A SWITCHED LINE OUTPUT (J34): power
load unless external 50-ohm equipment is con- connections between 851 and 8551 made here;
nected. cable supplied.

3. O 2GC IF INPUT (J4): Input to 2 Gc Mixer 11. Line voltage slide switch; controls power-
AT7; external cable (W2)carrying 2-Gc IF from supply input connections. Always check that
2GC IF Amplifier A5 connects here. switch is set for nominal voltage of external

. power supply.

4. 200 MHZ INPUT/OUTPUT (J5,J6): external
cable (W6 carrying 200 Mc from RF Input to 12. Fuseholder; rating of fuse to be usedis marked
converter connects here. near line voltage switch setting that corres-

5. © 2GC OUTPUT (J3): 2-Ge IF output from ponds to voltage of power supply used.
2GC IF Amplifier A5; external cable (W2) 13. LINE INPUT: Connection to external power
carrying 2-Gc IF to 2GC Mixer A7 connects supply made here. Requirements: 115/230
here. volts, 50 - 60 cycles, approximately 330 watts.

6. [ ] CONTROL (J9): 14-conductor inter-unit ‘
cable connects here; carries +15 Vdc from 851 14, g)ﬁﬁi}ftiEfof 3%15&‘;%;;%2&2‘;??
Display Section and SWEEP TIME /SPECTRUM uenc ongVsO-pcan be used as reference volt—
WIDTH connections required for AUTO SELECT et i e e o
operation. age for equipment such as a‘Y_ preselef: or

that tracks the BWO to eliminate multiple

7. O SWEEP INPUT (J8): sweep voltage input; responses.

Figure 3-2. Switches and Connectors, Rear Panel, Model 8551B Spectrum Analyzer RF Section

02435-1 3-9
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1. LINE: Set to STANDBY; light should glow, fan
turn. After about 10 seconds, base line should
appear on CRT. CAUTION: before setting
LINE to ON, be sure fan is turning; BWO can
be damaged if fan is not operating.

2. Set FREQUENCY(GC). See Figure 3-1.

3. Set: ATTENUATOR(DB). 60
(be sure switch seats in detent)

SIGNAL IDENTIFIER. . . . . . . OFF

SPECTRUM WIDTH . . . 200 MC/CM*

SPECTRUM WIDTH VERNIER. CAL

STABILIZATION. . UNSTABILIZED

TUNE. . . . . .COARSE

Using lower (Frequency) scales, set ap-

proximately to frequency of 1nput signal,
BASE LINE CLIPPER . max ccw
INTENSITY . . . . . .about 3 o'clock
SWEEP TIME . . . . .3 MILLISEC/CM
SWEEP TIME VERNIER .

CAL
1. ¥, VERNIER. .max ccw
I.F.GAIN(DB). .70 or 80
SYNC. . . . LINE

*For longest BWO tube life, operate within the limits
shown in Table 3-3

8551B-A-43

VERT DISPLAY . . .
I.F.BANDWIDTH . .
LINE. . .

(indicator llght w111 glow)

. LIN, LOG, or SQ
AUTO SELECT
. ON

Connect signal under investigation; range 10.1
Mc to 12.4 Ge. CAUTION: Input must not ex-
ceed 1 watt average with ATTENUATOR(DB)
set at 60; see Figure 3-1, Paragraph 3-18, and
Table 3-2

Adjust ATTENUATOR(DB) to bring signal on
CRT. CAUTION: Signal outof attenuator should
be <1 mW. To avoid spurious responses keep
input to mixer -30 dBm or less.

Set I, F.GAIN(DB) for convenient signal-to-
noise ratio, SYNC for desired sync source;
adjust TUNE to center signal on CRT, and
FOCUS for sharp trace. Note: If TUNE sets
pointer to extreme left, large signal will appear
on CRT; this is the BWO (2 -Gc) signal used for
self-check, and can be ignored.

Adjust SPECTRUM WIDTH for best detail in
region of interest. Note: If display shifts po-
sition, check SPECTRUM CENTERING adjust-
ment, Paragraph 3-34,

Note
Figure 3-3.
3-10

See Figure 3-9 for Model 852A/8551B Spectrum Analyzer
Initial Operating Procedure for 10.1-Mc to 12.4-Gc Inputs, Model 851B/8551B Spectrum Analyzer

02435-1
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Figure 3-4

~2,7

WARNONIC WYMBER

FAEQUENCY (6¢)
200mc 10

3, 2

AVTENUATOR (08)

Perform steps 1 through 7 of initial operating
procedure, Figure 3-3.

Set: SIGNAL IDENTIFIER. . OFF
I.F.BANDWIDTH . .« « .« . . 10KC
SWEEP TIME . . . 10 MILLISEC/CM
FREQUENCY(GC) . . . .01-2

Adjust SPECTRUM CENTERING:

a. Set SPECTRUM WIDTH. . . 10 MC/CM

SPECTRUM WIDTH VERNIER maxccw
TUNE. . . . ... ... .COARSE
STABILIZATION . .UNSTABILIZED

b. Center OSC TRACK BALANCE meter with
SPECTRUM CENTERING screwdriver

adjustment.
Set: SPECTRUM WIDTH. 1 MC/CM
SPECTRUM WIDTH VERNIER . . CAL

STABILIZATION . . .PRE STAB BAL
TUONE. ... ... ... ... .FINE

855(B -~ A-44

Center trace with TUNE, and center OSC
TRACK BALANCE meter withPRE STAB BAL
control.

Set STABILIZATION to STABILIZED.

Note: When turning STABILIZATION, be care-
ful not to touch PRE STAB BAL adjustment.

If trace has shifted off center, set STABILI-
ZATION to OSC TRACK, and center trace with
TUNE. I trace cannot be returned to center
with TUNE, return STABILIZATION to PRE
STAB BAL, and repeat steps 5, 6, 7.

Return STABILIZATION to STABILIZED. Ana-
lyzer is now stabilized for calibrated spectrum
widths of at least 1 MC/CM or less (see Table
3-4), Set SWEEP TIME for desired sweep rate,
and I. F. BANDWIDTH and SPECTRUM WIDTH
to obtain best detail in region of interest.

Figure 3-4. Stabilized Operation, Model 851B/8551B Spectrum Analyzer

02435-1
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Figure 3-5

Model 85518

B8IB SOECTAUM ANALYIFR — DISPLAY SEETION

ATTENUATOR (08) sewsarory

‘g @

1. Perform steps 1 through 7, Figure 3-3, and
steps 1 through 8, Figure 3-4; leave STABI-
LIZATION at STABILIZE, TUNE at FINE.

2. Set: SIGNAL IDENTIFIER. .
FREQUENCY(GC) . . .

REFERENCE

. any range
except 1.8-4, 2%
SPECTRUM WIDTH . . . . 100 KC/CM
SPECTRUM WIDTH VERNIER. . . CAL

3. Adjust TUNE and/or FREQ VERNIER to set
center of signal trace exactly on CRT graticule
center line; thisisthe reference position. Note
reading on upper [ LOCAL OSC FREQ (F0)]
scale.

4. Rotate SIGNAL IDENTIFIER until CRT display
shifts +2 cm.

a. Note direction of shift.

b. Note setting of SIGNAL IDENTIFIER switch;
this is number of harmonic which,mixed with
input signal, results in a 2-Gc IF. Note:
To check that input signal has not drifted,
push SIGNAL IDENTIFIER center knob.

*Signal identification technique cannot be used on
1.8 - 4.2 range.

5.

7.

8551B-A ~45

This returns SIGNAL IDENTIFIER to REF -
ERENCE position, and unless signal has
drifted, signal will be centered on CRT.

Adjust setting of FREQUENCY(GC) while
watching HARMONIC NUMBER dial indication.

a. If harmonic number indicated by SIGNAL
IDENTIFIER comes up on HARMONIC NUM -
BER dial, proceed per step 6.

b. If harmonic number indicated by SIGNAL
IDENTIFIER does not come up on HARMON -
IC NUMBER dial, proceed per step 7.

If 2-cm shift obtained in step 4 was

a. to the right (-), read frequency in Gc on
upper (-) Frequency. Scale;

b. to the left (+), read frequency in Ge on lower
(+) Frequency Scale.

Calculate frequency from Fg = nFro #2 Gc

where n = harmonic number

F1,0 = reading on LOCAL OSC FREQ scale
obtained in step 3

Subtract 2 Gc when 2 -cm shift is to the right (-),

and add when shift is to the left (+).

Set SIGNAL IDENTIFIER to OFF.

Figure 3-5. Determining Frequency of Input, Model 851B/8551B Spectrum Analyzer

02435-1
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Figure 3-6

{(UNIT UNDER TEST)

1. Connect cable supplied with waveguide mixer 5. Set FREQUENCY(GC) to lowest range which
to EXT MIXER INPUT (BWO output). covers signal under analysis.

2. *First touching edge of male BNC connector on 6. When using the EXT MIXER INPUT, ATTEN-
cable to edge of female BNC connector on mixer UATOR(DB) is not in the circuit. Except for
to discharge cable, connect cable to mixer. setting this control, put the analyzer into oper-

3. If mixer is 11517A, connect adapter to wave- ation per Figure 3-3.

guide mixer. 7. Adjust SENSITIVITY for best signal trace.

4. Connect adapter or mixer to signal source or
measurement system. Mixer range: 12.4 to 8. Set I.F.GAIN(DB) for convenient signal-to-
40 Gec. For linear operation, adjust signal noise ratio.
source for outputno greater than that shown in . .
Table 3-2. CAUTION: Signal applied to wave- 9. Adjust TUNE to center signal on CRT.

guide mixer should be no greater than 1 mWw. 10. Readjust SENSITIVITY for best signal trace.
*To avoid damage to mixer diode, it is extremely 11. Adjust SPECTRUM WIDTH to obtain best detail
important to follow this procedure. in region of interest.

Figure 3-6. Initial Operating Procedure for 12.4-Gc to 40-Gc Input, Model 851B/8551B Spectrum Analyzer
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Figure 3-7
8
TO . _ y,
_EXT INPUTSL. &ys . 5
(BLANKING- SWEEP] 2
851B 4,
REAR PANEL % J /Q)
5 Q 0SCILLATOR
4
COAX, BNC M-M 4
(10503A)
B g
30!
3
COAX,TYPE N M-M
FREQ(GC) {115004)
\ ATTEN 6
1
S —SRee
COAX, TYPE N M-M ADAPTER COAXIAL DIRECTIONAL
(115004) TYPE N F-F COUPLER
UG-298/U {OR HYBRID)
3
DIRECT.
SIGNAL -~ COUPLER L
SOURCE|[ ~ X 4 8531
[— 1
RF PWR [owerp —> SWEEP VOLTS
< 0s¢ N BLANKING (OPT) AT
1. Connect 8551B to 851B; sawtooth voltage concurrent with swept sweep
a. SWITCHED LINE OUTPUT to 851B LINE oscillator (LO) power.
INPUT. 5. If suitable signal is available, connect blanking
b. IF OUTPUT to 851B IF INPUT. voltage to EXT INPUT - BLANKING on 851B
rear panel. Requirements: -4V pulse com-
c. CONTROL to 8518 CONTROL. patible with sweep voltage. NOTE: Use of
2. Set: ATTENUATORMDB). . . . . . . .. .0 blanking signal is optional.
LINE. . ... .......8T BY 6. Connect signal source to directional coupler
FREQUENCY(GC) . . . . . .. .012 out. Sieral t 8551 hould b
SWEEP TIME . . . . .. ... . EXT input. Signal power a INPUT should be
: no more than a milliwatt. For minimum inter-
. oo modulation and internally generated spurious
3. Connectsweep oscillator RF output to auxiliary . .
arm of coaxial directional coupler (or hybrid); signals, keep input at -30 dBm or below.
connect directional coupler output to 8551B . :
INPUT. Requirements: LO (sweep oscillator) 7 if;inswvfig& gfscslvlv?;orai%rs;yg: g;tgpggsit;gg’
power to 8551B INPUT: 5 to 10 mW; LO fre- £ b, p :
quency: to provide mixing product of 2 Ge.
8. Set 851B controls for type of display desired.
4. Connectsweep voltage to EXT INPUT -SWEEP All controls are operative except SYNC and
on 851B rear panel. Requirements: 0 to +15V AUTO SELECT position on I. F, BANDWIDTH.
Figure 3-7. Typical Connections and Operating Procedure when Substituting an
External Sweep Oscillator for 8551 LO (BWO), Coaxial Ranges
3-14 02435-1
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Figure 3-8

_JEXT INPUTS L

(BLANKING- SWEEP]

COAX,BNC M-M
{10503A)

i ; B
A
g

FREQ(GC) LN

TDBY!

N

(9
@)

DIRECT.

SIGNAL COUPLER|

SOURCE

SWEEP
osc

N EX’
S MIXER
o INUT
-7l
<
115|7A
« WAVEGUIDE
SRS S MIXER
QLT
%,_:c,\\’ & RF P-BAND l AII5IBA
SG WAVEGUIDE DAPTER
= U/ TWIST o
Ig‘/
® v A

A 4
Y
k3
»
=2
X &
mc
mU
m
Z=
5%

P752A/C
3 OR 10-D8B DIRECTIONAL
COUPLER

®

P-BAND SETUP
(SETUP FOR OTHER BANDS
1S SIMILAR)

BEsIB-5-4

8551

SWEEP VOLTS

Yvy

BLANKING (OPT)

1. Connect 8551B to 851B;

a. SWITCHED LINE OUTPUT to 851B LINE
INPUT.

coupler; connect directional coupler output to
waveguide mixer (or adapter). Requirements

b. IF OUTPUT to 851B IF INPUT.

6. Connectsweep voltage to EXT INPUT - SWEEP

c. CONTROL to 851B CONTROL. on 851B rear panel.g Requirements: 0 to +15V

sawtooth voltage concurrent with swept swee
2. Set: LINE. . . . . . STANDBY oscillator (LO) power. =
SWEEP TIME . coe EXT
FREQUENCY(GC) . . . 8-18 7. If suitable signal is available, connect blanking
voltage to EXT INPUT - BLANKING on 851B
3. Connect waveguide mixer: rear panel. Requirements: -4V pulse com-

a. Connect cable supplied with waveguide g?;;il.e Wth slw.eept.volt?ge. NOTE: Use of
mixer to EXT MIXER INPUT. Ing signalls optional.

b. First touching edge of male BNC on cable 8. Connect signal source to directional coupler
to edge of female BNC on mixer todischarge input. Signal power at waveguide mixer input
cable, connect cable to mixer. should be no more than a milliwatt. For min-

imum intermodulation and spurious signals,
4. 1If waveguide mixer isthe Model 11517A (12.4 - keep input at -30 dBm or below.
40 Gc), connect appropriate adapter to wave-
guide mixer. 9. Set sweep oscillator for type of operation,
tuning, width of sweep, and sweep rate desired.
5. Connect sweep oscillator RF OUTPUT to aux-
iliary arm of appropriate waveguide directional 10. Set 851B controls for type of display desired.

at Waveguide Mixer Input - LO (sweep oscil-
Iator) power: 1152TA -5 to 10 mW, 11517A -
not more than 5mW; LO frequency: to provide
mixing product of 2 Ge.

All controls are operative except SYNC and the
AUTO SELECT position on I, F. BANDWIDTH.

Figure 3-8.

Typical Connections and Operating Procedure when Substituting an

External Sweep Oscillator for 8551B LO (BWQ), Waveguide Ranges

02435-1
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Section III Model 8551B
Figure 3-9
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Figure 3-9, Initial Operating Procedure for 10.1 Mc to 12.4-Gc Inputs
Model 852A/8551B Spectrum Analyzer (1 of 2)
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Model 8551B Section III
Figure 3-9
1. LINE: Set to STANDBY; light should glow, fan 9. If input frequency is unknown, set TUNE to
turn. After about 10-seconds, base line appears 3 on LOCAL OSC FREQ scale; if known, set
on CRT. CAUTION: Before setting LINE to TUNE for frequency scale reading near that of
ON (step 12), be sure fan is turning; BWO can input signal.
be damaged if fan is not operating.
10. Set SPECTRUM WIDTH for 200 MC/CM.
2. Set: SIGNAL IDENTIFIER. . . . OFF
FREQUENCY TUNING. . . . .COARSE 11. Set IF GAIN (dB)at 70 and IF VERNIER max
SPECTRUM WIDTH VERNIER. . CAL CCwW.
3. ATTENUATOR (dB): Set to 60. 12. Set LINE toON; indicator light will glow. When
TUNEis at2 GC, large signal will appear; this
4. Set range switch, FREQUENCY (GC ). is the BWO signal.
5. 1stIF: 13. ATTENUATOR (dB): Adjust to bring signal on
CRT.
a. 200 MC if FREQUENCY ( GC)isat1.8-4.2.
b. 2 GC for all other inputs. CAUTION
Attenuator must be set to reduce input
6. Set: BASELINE CLIPPER. . . max CCW signal to 1 mW or less.
SYNC. . . . ... ... .. .. LINE
IF BANDWIDTH. . - AUTO SELECT 14. Set IF GAIN for convenient signal-to-noise
VERT DISPLAY . LINE, LOG, or SQ ratio, and adjust TUNE to center signal on CRT.
SWEEP TIME . . 3 MILLISEC/DIV 15. Adjust SPECTRUM WIDTH for best detail in
VERNIER . ... ... .CAL region of interest.
I NCE . . . . . NORMAL
PERSISTENC OR 16. PERSISTENCE. Adjusted along with INTENSITY
for bright, persisting display without bloom. At
. . . . slow sweep speeds, long persistence "'paints"
7. Connect signal under investigation;range spectrum signature and reduces flicker.
10.1 Mc to 12.4 Ge.
CAUTION 17. PRESENTATION: Set to WRITE. To erase a
Input must not exceed 1 watt average variable persistence display, turn to ERASE
with ATTEN (dB) set at 60 and then release. In the STORE position,
’ storage time is one hour or more. In the VIEW
position, storage time is 1 minute or more.
) 18. WRITING RATE: Use in NORMAL position
8. INTENSITY: Set at Mid-range. unless signals have fast rise times.
Figure 3-9. Initial Operating Procedure for 10,1 Mc to 12.4-Gc Inputs
Model 852A/8551B Spectrum Analyzer (2 of 2)
02435-2
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Model 8551B

Section IV
Paragraphs 4-1 to 4-10

SECTION 1V
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. The 8551Bis atriple conversion superheterodyne
receiver with a swept first local oscillator. Inputsig-
nals are converted first to 2 Ge, then to 200 Mc, and
finally to the output IF of 20 Mc tobe applied tothe 851
Spectrum Analyzer Display Section. The swept local
oscillator permits the spectrum analyzer to present a
continuous CRT display of signal amplitude versus
frequency.

4-3. OVERALL DESCRIPTION.

4-4. A block diagram of the spectrum analyzer in-
cluding the 851 Display unit is shown in Figure 4-1.
As shown in the block diagram, the sweep signal that
drives the BWO first local oscillator is developed in
the display section. This sweep signal is applied to a
switching network that attenuates the sweep in accor-
dance with the frequency range and spectrum width
selected. The helix power supply reshapes the linear
sweep to match the exponential helix-voltage -versus-
frequency characteristics of the BWO. The sweep is
also applied to the phase-lock loop. The output of the
helix power supply is also affected by the TUNE con-
trol, which sets the center frequency about which the
BWO sweeps. The output of the BWOis applied to three
series-connected directional couplers, which couple
the energy to the various mixers.

4-5. Inputsignals are applied either to the front panel
coaxial input or to external waveguide mixers. Signals
applied to the coax input pass through the RF attenuator,
a 0 to 60 dB attenuator with 10-dB steps, and then
through a fixed 3-dB attenuator to the mixer in assembly
A3. The output of this mixer is applied to the 2-GcIF
amplifier, so any input signal differing by +2 Gc from
the BWO signal frequency or its harmonics will cause
a mixer output at 2 Ge. This 2-Gce signal is amplified
and applied to the second mixer in A7, where it is mixed
with a 1.8-Gc signal and converted to 200 Mc. The
1.8-Gc signal isthe resultof atimes 10 multiplication
of the 180-Mc oscillator output by harmonic generator
A6. The 200-Mc IF amplifier amplifies the output of
Mixer A7 and applies the resulting signal to Mixer A9A2
which mixes the 200-Mc and 180-Mec signalsfor a final
output IF of 20 Mc.

4-6. The circuit through Coaxial Mixer Assembly A3
and 2GC IF Amplifier A5, briefly described in Para-
graph 4-5, is used for all signals applied to the coaxial
input except those that are verycloseto 2 Ge. Signals
of 2 Gc +10 Mc pass through Mixer A3 into 2GC IF
Amplifier A5. (Lifting of entire base line on display
CRT, indicates that the displayed signal was not mixed
with BWO signal. Unmixed signals reach the 2 Ge¢ IF
Amplifier A5 at a higher level than signals thatare the

02435-1

product of mixing the input and BWO frequencies.) To
analyze signals atornear 2 Gc, therefore, the analyzer
provides a mixing system that bypasses 2GC IF Ampli-
fier A5 and the restof the 2-Gc system; required con-
nections are set up when FREQUENCY(GC) is set to
1.8 - 4.2. Switching between the two mixing systems
is accomplished by two coaxial switches (not shown in
Figure 4-1):

a. Coaxial Switch A22K1 disconnects the coaxial
input from Mixer A3 and connects the input to Mixer
A2 where incoming signals are mixed with BWO fre-
quencies.

b. Coaxial Switch A8K1 disconnects the 2-Gc sys-
tem from 200MC IF Amplifier A9A1, and connects the
output of Mixer A2 directly tothe 200MC IF Amplifier.

4-7. Thus any input signal differing from the BWO
frequency by +200 Mc will result in a 20-Mc output
from the 8551 and a display on the 851 CRT. With this
arrangement of the RF input circuits, even though the
first IF is reduced to 200 Mc, the input signal can be
mixed with the full 2 - to 4-Gce range of BWO frequencies.
However, since the first IF is 200 Mc, image separ-
ation is only 400 Mc. Maximum spectrum width, without
an overlap of images, is less than 400 Mc. However,
sensitivity onthe 1.8 - 4.2 range is -100dBm as against
a sensitivity of -90 dBm on the 2. 4- to 4. 1-Gc range
where second harmonic mixing must be used.

4-8. External waveguide mixers are used to observe
signals in waveguide systems. These mixers are con-
nected to the 8551B through a flexible coaxial cable
that carries the BWO signal to the mixer and the output
of the mixer back to the 8551B. A selective filter
separates the two signals within assembly A2 of the
8551B. Operation using the waveguide input system
isthe same asthat explained above for the coaxial input
system using the 2-Gc IF except for the remote location
of the waveguide mixers and the SENSITIVITY control,
which applies a variable dc bias to the waveguide mixers
to optimize sensitivity. A coaxial switch assembly,
A4K1, connects the waveguide input system to the 2-Gc
IF amplifier and simultaneously disconnects the coaxial
mixer when the FREQUENCY(GC) switch is set to one
of the top three ranges.

4-9. DETAILED DESCRIPTION.

4-10. Figures4-2 through4-10describe the individual
circuits of the 8551B in detail. Paragraphs 4-11
through 4-25 provide additional information on the
phase-lock system, switching logic, and signal
identifier.

4-1
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Figure 4-2
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Section IV

Figure 4-4

Model 8551B
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Figure 4-5
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Section IV
Figure 4-6
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Figure 4-6

Model 8551B

(g 10 g 199ys) (A1ddng Jomod) [oayuo) XI[eH '9-p aIndig

ras
B

FEr

-

ot ]
=
i

=Rk

& I_HWY.@
OV

_n e1s]

ADSI+ |‘ﬂ_nvl|na
“si_-

ol
xuun'.|v.vJ|_ ey

T THI09- 1GER0IASEY IDHINGD NIIM TI¥ O/ WEIVK
o

{4

n
G NV DNIS) MMM NIRAON L |
oy FThA LNINOMNGD BO4 (-3 TWWL 3T AW | _

NMAOHE ITTEN IOV TILOINIE AMOLTWE N

ATz
L

=

FIVHIFH SATH
ONINNG HAVE IDEYHIEN 27 )

HITRONTS —— —

HAVE TTNDIE HTN —

@ N 046 Nd L

WOBA JEIM MOTTEA JADH COME NYIHYA HOJ D
IAFAGHOS WIMOd

AMYWED NO TIVA3D BOLIINNOD DG 335 §

| AININGIEA] AIINE u¥

444

3D s uow

|

it}
aNng
HE

4
—
AN e 9INE s
13 \

sfosfoyd oif oof o2f 558 nigu.gﬂ :

i

WINIIM ADI S ATIAISSIIONS ‘O3 NEML 23 v
WYHINIO
HIMOA ANTRIBG NO NMOMS DONM AWYWING G1 T
AIWNOIN D-VHIVE WOHS
NOLLIDNSOD ON 'HOLITTH00 ONY X173k NITW.3E
NOLLIINNOD TYNEILNI SWH OWE WV IwA 2
* ISMEFHLO OILON SSITNN
SOVHFOIA M TINVLIITAVD SAMD NI IIWEISEI |

S3LON

]
o

8

{44

£
rl

|

s

d ) Hr
an o _ [ - 28 . [« =] L
. SHOLYINO3Y SIS wouRoau oz S..«.u%
4

N
Py

287N i

|
|
|
sl & — —— _ & a};
s ‘ ,im: B | o

[ e e ! | o
A ! ot
2 Juon i

ATEV BidveE Jovi0oA XITER LTIV
BOLITTIC) em—
oo (D o

Y ASSY
i M

é D% w
]
€ Juom
Y a0

3NN e _ @

Xv00 .“ LN 9\_ _ i e
¥ o ——in by e i 5 < | : _r or
LIC m H v _ _ I‘ﬂw‘l. 1 v _ I N . 1
1ried ] — | 390N¥ ]
sy Y = AT — € —  — 1l > Ao h«rrv
7H3 4TS T J9VII0A [ | o 14
335 ) aeth O/ vaivx i Y e -
v uu__w HSIH o XEH [ > - E _/.
T € [p— e
T2y u3iwrs zrmuu_.ﬂ_.-”" mmm_—:o._- o—._.:<u i uwau.. T O o (S 2UoNIRGVK 0N 5 £
W 16409 155001 ASSY AVI30 IMIL AN BI¥ O/

4-11

HP 8551B Spectrum Analyzer RF Section.max

02435-2



Model 8551B

Section IV
Figure 4-7
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Section IV
Figure 4-7

Model 8551B
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Model 8551B

Section IV
Figure 4-8
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Section IV
Figure 4-8

Model 8551B
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Model 8551B

Section IV
Figure 4-9
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Section IV
Figure 4-9
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Section IV
Figure 4-10
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Transient Bypass.
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Base Junction protection, Sim.
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4-11. PHASE-LOCK LOOP.

4-12. The phase-lock loop reduces the residual FM
of the BWO from about 40 ke to lessthan 1 ke and im-
proves the linearity correlation between the sweep
voltage from the 851 and the frequency from the BWO.
A block diagram of the phase-lock loop is shown in
Figure 4-11. The phase of the BWO is compared with
the phase of a voltage-tuned 10-Mc (VTO) oscillator,
and an error voltage is applied back to the helix power
supply to hold the BWO frequency precisely at a mul-
tiple of the 10-Mc VTO frequency.

4-13. The 10-Mc VTO includes a Varicap as part of
its frequency determining network. A Varicap is a
reverse - biased semiconductor diode that acts as a
variable capacitor. A change in back bias voltage ap-
plied to the diode changes the distance between the
stored charges in the junction region of the diode and
thus changes the spacing of the "plates' of the capa-
citor and the value of capacitance. The 10-Mc VTO,
then, is a limited-range, swept-frequency oscillator
that is swept in synchronism with the BWO. Because
changing the capacitance of the Varicap does not pro-
duce alinear change inthe VTO frequency with a linear
voltage sweep, a linear discriminator is included in a
negative feedback loop around the oscillator. This
discriminator determines the tuning characteristic of
the 10-Mc VTO and linearizes the frequency sweep.

4-20

Phase-Lock Block Diagram

4-14. The output of the 10-Mc VTO is applied to a
pulse generator consisting of A23CR1 and a shorted
transmission line. The pulse generator generates a
80-picosecond pulse which forward-biases the normally
off Diode, A23CR2. During this 80-picosecond inter-
val, the output of the BWO is applied to the amplifier
of Assembly A15A4. Approximately 0.1 yus later (one
period of the 10-Mc oscillator), another pulse is gen-
erated and the BWO output phase is again sampled.
As long asthe sample istaken at the same point of the
BWO output cycle, the average value of the output of
A15A4 is constant, the filtered output is constant, and
no error voltage is applied back to the helix control
circuits. However, should the sample point on the BWO
output change, an error voltage is generated to change
the BWO frequency such that sample point is returned
to the proper point on the BWO output wave form.

4-15. When the BWO operates at 2 Ge, its output is
sampled every 200 cycles (it is locked to the 200th
harmonic of the 10-Mc VTO); when it operates at 4 Gc,
its output is sampled every 400 cycles (400th harmonic
of the VTO). Since the BWO sweep width varies from
200 to 400 times the sweep width of the 10-Mc VTO,
it is necessary, for a constant BWO sweep width, to
reduce the sweep range of the 10-Mc VTO by a factor
of 2 as the BWOis tuned from 2to 4 Ge. This reduction
in the drive to the 10-Mc oscillator is accomplished
by the TUNE control 2:1 potentiometer. Thus the 10-
Mc VTO is swept over a 50-kc range with the BWO
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tuned to 2 Gec and over a 25-kc range with the BWO
tuned to 4 Ge. Another factor in the harmonic rela-
tionship between the 10-Mc VTO and the BWO is the
actual frequency of the 10-Mc VTO. If the VTO had a
2:1 tuning range, 10 to 20 Mc for example, the BWO
always could be locked to the 200th harmonic. However,
the tuning range of the 10-Mc VTO is restricted such
that the harmonic relationship between the 10-Mc VTO
and the BWO frequency must be changed by 1 for each
10 Mc of tuning of the BWO. For the purpose of illus-
tration assumeno sweep. Asthe BWO is tunedupward
from 2 Gc, the TUNE control also tunes-the 10-Mc
VTO to increase its frequency and maintain the har-
monic relationship at 200. However, when the BWO
frequency reaches 2.01 Gc, the 10-Mc VTO frequency
is returned to 10 Mc, and as tuning continues the BWO
and 10 Mc oscillators track with a harmonic relation-
ship of 201. This recycling of the 10-Mc VTO con-
tinues for every 10-Mc change in BWO frequency until
at a BWO frequency of 4 Gc the harmonic relationship
is 400. When the sweep voltage is applied, it is simply
superimposed upon this average value supplied by the
TUNE control. The recycling of the 10-Mc VTO is
accomplished by a single ~-turn potentiometer (R6) which
has no stops and completes one revolution each time
the BWO is tuned 10 Mc. (In thefine tuning mode, one
revolution of the TUNE control changes BWO frequency
by 10 Mc.)

4-16. Sampling pulsesare generated by Step-Recovery
Diode A23CR1 and a short transmission line which be-
haves, for all practical purposes, like an inductor in
that it supports the flow of current.

a. During the positive half cycle of the 10-Mc ref-
erence signal, carriers are stored in the junction of
Diode A23CR1. Duringthe initial portion of the 10-Mc
negative cycle, the diode supports a reverse current
until the stored carriers are depleted. This reverse
current is flowing through the diode into the short
circuit.

b. When the carriers are depleted, current can no
longer flow through Diode A23CR1, but at the same
time the current cannot immediately collapse, and must

Section IV
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flow in the only impedance left to take this current --
the impedance looking from the diode terminal into the
transmission line (see Figure 4-11), looking, of course,
both right and left and seeing the two impedances in
parallel. The impedance that is seen at this junction
is thus Z_/2, and the resulting voltage is the current
flowing inthe diode (just before diode switching action
took place) times 7,/2.

c. This step in voltage propagates both to the left
and the right. Going to the left it meets the short cir-
cuit which has a reflection coefficient magnitude of
unity but reversed in sign such that the wave reflected
off the shortis equal in magnitude to that incidentupon
it but of opposite sign. Thus the pulse to the right con-
sists of the initial positive rise followed by the nega-
tive step caused by the reflection off the short. Thus
Diode A23CR2 conducts for a very short time -- the
voltage fed to Diode A23CR2 is positive -going voltage,
the duration of which is the round-trip transit time of
the short circuit or approximately 80 picoseconds.

d. During the time the pulse is on, then, the con-
ducting diode serves as a gate to sample the RF applied
to Directional Coupler A23CD1. Thus for the duration
of the pulse, Diode A23CR2 conducts RF from the BWOQ,
and we get the pulses that contain the phase information
required for phase-locking.

4-17. SWITCHING NETWORK.

4-18. The switchingnetworkis a series of attenuators
which determine the amplitude of the sweep voltage
applied to the BWO helix and the phase -lock loop. These
attenuators determine the frequency range over which
the BWO is swept. Although there are several sets of
attenuators in the switching network, they are primarily
controlled by just two switches, as shown in the sim-
plified diagram of Figure 4-12. Note that part of the
switching takes place in the input to the helix control
input amplifier.

7 [[FREQUENCY (Gc)

{I/N ATTENUATOR)

———» SWEEP TO

PHASE-LOCK LOOP

LOCKED \——————/—————————————?—O}\o—p SWEEP TO
SWEEP ? VIASHAPING
2 o 3 — VI
FBRgIM 3 /? b3 CIRCUITS
//100:1 | !
33 | 152:1
10:1 |
3.3 ]
12l !
VERNIER !
SPECTRUM (b
WIDTH / OUTPUT
/ STABILIZATION O———>——— OF PHASE
@ R T g — LOCK CKT
8581B-B -8B
Figure 4-12. Simplified Switching Logic Diagram
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Table 4-1. Spectrum Width Control
Attenuation Summary

Spectrum Attenuation Amp | Total{ 1
Width 1st sec | 2nd sec | Gain | Atten \gain
10 20:1 100:1 1 2000:1
30 ke /em 33:1 660: 1
100 10:1 200:1
300 } 33:1 66:1
lw 1:1 20: 1
3 3 6.6: 1
10 10 2:1
> /,
g0 [Me/em| 44 1.5 | 0.66: 1
100 5 0.2:1
200/ 10 0.1: 1

Table 4-2. Frequency Control
Attenuation Summary

Harmonic Attenuation
Band Number Ist sec | 2nd sec| Total
;1‘_)(13‘2] 1 1:1 1:1 1:1
2-10 2 1:1 2:1 2:1
4-12.4 3 31 1:1 3:1
1.8-4.2 1 1:1 1:1 1:1
8-18 4 3:1 4:3 4:1
12-26 6 3:1 2:1 6:1
22-42 10 10:1 1:1 10:1

4-19. The SPECTRUM WIDTH control introduces at-
tenuation which is inversely proportional to the selected
spectrum width. The action of this control is sum-
marized in Table 4-1. Note that the effect of switching
the attenuator in the feedback loop of the helix control
input amplifier is given in terms of amplifier gain.
The FREQUENCY(GC) control, in addition to con-
trolling the two attenuator sections as shown, rotates
the dial drum in the window on the front panel of the
instrument. The particular dial exposed is calibrated
for input signals which mix with a given BWO harmonic.
The number of the harmonic is also shown on the dial
drum. Since the nth harmonic of the BWO sweeps n
times as wide as the fundamental, attenuation intro-
duced by the FREQUENCY(GC) control must be such
that gain is inversely proportional to the harmonic
number for which the exposed scale is calibrated. Thus
the attenuators controlled by the FREQUENCY(GC)
control are referred to as the 1/n attenuators. This
attenuation is summarized in Table 4-2.

4-20. As noted above, the switching in the helix con-
trol input amplifier affects the gain of the amplifier.

4-22

Model 8551B

In actuality, shunt resistors are switched into the neg-
ative feedback circuit around the amplifier, reducing
the feedback and increasing the gain. When operating
the BWO in its stabilized (phase-locked) mode, the
phase-lock error signal is applied to the negative feed-
back input of the helix control input amplifier. The
output impedance of the phase-lock circuit has a
shunting effect onthe feedback circuitof the helix con-
trol input amplifier and therefore increases amplifier
gain. To compensate for the increased gain of the
amplifier, the switching network further attenuates the
sweep signal applied to the amplifier by bypassing the
20:1 attenuator and introducing a 52:1 attenuator, as
shown in Figure 4-12.

4-21. One switching complication is not shown in Fig-
ure 4-12. In the phase-locked mode of operation, the
SPECTRUM WIDTH control has no effectonthe ampli-
fier gain. However, the 4 - 12.4 Gc band and the top
three frequency bands canbe stabilized onthe 3 Mc/cm
spectrum width and the top frequency band can be sta-
bilized on the 10 Mc/cm spectrum width. Table 4-1
indicates that amplifier gain must be increased on these
two ranges. Since the helix control input amplifier
gain is not changed, the attenuation of the first section
of the 1/n attenuator is reduced instead, thereby in-
creasing the sweep signal to both the phase-lock loop
and the amplifier.

4-22. SIGNAL IDENTIFIER.

4-23. Since the 8551B uses no RF preselection, all
signals that are applied to the input reach the first
mixer. There the input signals mix with the signal
from the BWO and its harmonics. Any mixing product
resulting in a 2-Gc difference frequency appears as a
signal on the 851 CRT. Thus any signal satisfying the
equation Fg - nff,0 = +2 Gc (where Fg= the input signal
frequency, f1 o = the BWO frequency, and n is the har-
monic of the BWO frequency) will appear on the display.
The signal identifier provides a means of identifying
any signal, satisfying the above equation, that appears
on CRT.

Note

Signal identifying technique cannot be usedon
the 1.8 to 4.2 range of FREQUENCY(GC)
switch (200 Mc IF).

4-24. The signal identifier operates by changing the
frequency of the third local oscillator, the 180-Mc
oscillator. This oscillator includes a Varicap as part
of its frequency determining network (the Varicap is
described in Paragraph 4-13). The reverse bias ap-
plied to the Varicap in the 180-Mc oscillator isdeter-
mined by a resistive divider stick on the SIGNAL
IDENTIFIER switch on the front panel of the 8551B.
The switch has an OFF position, a REFERENCE po-
sition that is used for initial setup of the display, and
10 additional positions, each identified with a harmonic
number. As the switch is advanced to the next highest
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harmonic number, the bias to the Varicap in the 180-
Mc oscillator is changed such that the oscillator fre-
quency increases by approximately 18.18 kc. The
result for a particular signal on the display is a shift
of 2 cm when the SIGNAL IDENTIFIER switch is ro-
tated from the REFERENCE position to the position
indicating the BWO harmonic used to mix with the par-
ticular signal being displayed. The shift is to the left
if the input signal is higher than the BWO signal, to
the right if the input signal is lower than the BWO
signal.

4-25. The mechanism can be explained as follows:

a. The SIGNAL IDENTIFIER switch is initially set
to the REFERENCE position. In this position, the
SIGNAL IDENTIFIER bypasses the 1/n attenuators of
Figure 4-4. Thus the BWO fundamental sweeps at a
rate determined by the SPECTRUM WIDTH control
setting regardless of the selected frequency range.
However, since the instrument is calibrated for iden-
tifying signals on the 100-kc/cm spectrum width, this
discussion is based on the assumption that the SPEC-
TRUM WIDTH is set to 100 kc/cm. It is important to
note that the 851 CRT graticule calibration is n times
100 k¢ /cm, where n is the harmornic of the BWO used
tomix with the particular signal beingidentified. That
is, for fundamental mixing, the spectrum width cali-
bration is 100 kc/cm, for 2nd harmonic mixing the
calibration is 200 k¢ /cm, etc.

b. As the SIGNAL IDENTIFIER switch is rotated
clockwise from the REFERENCE position, the 180-Mc
oscillator frequency is increased 18.18 kc per step.
The result is an increase of the first IF by 200 kc per
step. For example, when the SIGNAL IDENTIFIER
switch is set to the 1 position, the frequency of the
180-Mc oscillator becomes 180.01818 Mc. For a final
IF of 20 Mc the input to the third mixer, or the output
of the 200 Mc IF, must be 200.01818 Mc. The har-
monic generator, which multiplies the 180-Mc oscil-
lator output by 10, has an output of 1800.1818 Mc, and
this signal is applied to the second mixer. To produce
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a second IF of 200.01818 Mc with a second LO fre-
quency of 1800.1818 Mc, the first IF must be
2000. 19998 Mc or, for all practical purposes,
2.0002 Ge.

c¢. To understand the signal identifier circuit, it is
necessary to understand the effect of changing the first
IF on the frequency calibration of the 851 CRT. With
the SIGNAL IDENTIFIER switch set to REFERENCE,
the center vertical graticule line on the CRT corres-
ponds to nfr,0 +2 Ge. That is, a signal at one of these
frequencies will cause a response at the center of the
CRT. When the SIGNAL IDENTIFIER switch is set to
the 1 position, the CRT frequency calibrationis shifted
so that the center graticule line corresponds to the
frequency nfy, +2.0002 Ge. Thus, signals previously
appearing at the center of the CRT are shifted by a
factor of 200 kc. The extend of the shift is inversely
proportional to the harmonic of the BWO with which the
signal was mixing because the spectrum width cali-
bration is n times 100 kc/cm. The direction of the
shift depends upon whether the input signal frequency
is above or below the BWO harmonic with which it is
mixing. For example, a signal at nfl,O + 2 Gc (the
input signal frequency is above the BWO harmonic with
which it is mixing) is lower in frequency than nfy,o +
2.0002 Gc and therefore is shifted to the left of center.
A signal at nfy,0 - 2 Ge is higher in frequency than
nfy 5 - 2.0002 Gc and therefore is shifted to the right
of center.

d. To summarize, the SIGNAL IDENTIFIER switch
changes the calibration of the CRT by 200 kc per step.
All signals appearing on the CRT are shifted by 2/n
centimeters so that the number of steps required to
shift a given signal by 2 ¢m indicates the harmonic of
the BWO with which that signal is mixing. The direction
of the shift indicates whether the signal frequency is
higher or lower than the frequency of the BWO har-
monic. The frequency of the input signal can be deter-
mined from the formula Fg = nfy 5 +2 Gc, the choice
of sign depending upon the direction of the signal shift
on the CRT. If the harmonic number is 1, 2, 3, 4, 6, or
10, the appropriate dial scale can be positioned with
the FREQUENCY(GC) switch and the signal frequency
read directly.
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Table 6-2
Table 6-2. Replaceable Parts (Cont'd)

& Part No. Description # Mfir. Mfr. Part No. TQ
0687-1031 R:FXD COMP 10K OHM 103 1/2HW 01121 | EB 1031 2
0687—-2221 R:FXD COMP 22G0 OHM 10% 1/2W 01121 | EB 2221 3
0687-3301 R:FXD COMP 33 OHM 10% 1/2W 01121 | EB 3301 2
0687-3321 R3FXD COMP 3300 OHM 10% 1/2W 01121 | EB 3321 2
0687-47T21 R:FXD COMP 4700 OHM 108 1/2W 01121 | EB 4721 1
06874741 R3FXD COMP 470K OHM 10% 1/2W 01121 EB 4741 1
0689-1505 R:FXD COMP 15 OHM 5% 1W 01121 | GB 1505 1
0690-1041 R:FXD COMP 100K OHM 10% 1W 01121| GB 1041 1
0690-1541 R:FXD COMP 150K OHM 10% 1W 01121 GB 1541 3
0690-2221 R:FXD COMP 2200 OHM 10% 1W 01121 | GB 2221 1
0690—-4721 R:FXD COMP 4700 OHM 10% 1W 01121 | GB 4721 1
0693-1011 R:FXD COMP 100 OHM 10Z 2W 01121 | HB 1011 1
0693-2221 R:FXD COMP 2200 OHM 10 2W 01121 | HB 2221 1
0698-0064 R3IFXD MET FLM 9.31K OHM 1% 1/8W 28480 | 0698-0064 2
0698-0083 RIFXD MET FLM 1.96K OHM 1% 1/8W 28480 | 0698-0083 2
0698-0084 R:FXD MET FLM 2.15K OHM 1% 1/8W 28480 0698-0084 2
0698-0085 R3FXD MET FLM 2.61K OHM 12 1/8H 28480 | 0698-0085 1
0698-0090 R:3FXD MET FLM 464 OHM 1% 1/2M 28480 | 0698—-0090 1
0698-3102 R:FXD MET FLM 237 OHM 1% 1/2W 28480 | 0698-3102 3
0698-3103 R:FXD MET FLM 28.7K OHM 12 1/2W 28480 | 0698-3103 2
0698-3152 R:FXD MET FLM 3.48K OHM 1% 1/8W 28480 | 0698-3152 2
0698-3153 RzFXD MET FLM 3.83K OHM 1% 1/8W 28480 0698-3153 1
0698-3155 R2FXD MET FLM 4.64K OHM 1% 1/8W 28480 | 0698-3155 2
0698-3156 R:FXD MET 'FLM 14.7K OHM 1% 1/8W 28480 0698-3156
0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W 28480 | 0698-3160 6
0698-3161 R:FXD MET FLM 38.3K OHM 1% 1/8W 28480 | 0698-3161 2
0698-3162 R:FXD MET FLM 46.4K OHM 1% 1/8W 28480| 0698-3162 4
0698-3175 R:FXD MET FLM 147K OHM 12 1/2W 28480 | 0698-3175 1
0698-3228 R:FXD MET FLM 49.9K OHM 1% 1/8HW 28480 | 0698-3228 1
0698-3258 R:FXD MET FLM 5.36K OHM 13 1/8W 28480 0698-3258 2
0698-3260 R:FXD MET FLM 464K OHM 1% 1/8W 28480 | 0698-3260 3
0698—3348 R:FXD MET FLM 4.64K OHM 1% 1/2W 28480 | 0698—3348 1
0698-3382 R:FXD MET FLM 5.49K OHM 1% 1/8W 28480 | 0698-3382 2
0698-3401 R:FXD MET FLM 215 OHM 1% 1/2W 28480 0698-3401 4
0698-3416 R:FXD MET FLM 21.5K OHM 1% 1/2W 28480 | 0698-3416 2
0698-3419 R3FXD MET FLM 31.6K OHM 1% 1/2HW 28480 | 0698-3419 2
0698-3420 R2FXD MET FLM 34.8K OHM 1% 1/2W 28480 0698-3420 3
0698—-3422 R:FXD MET FLM 42.2K OHM 1% 1/2W 28480 0698-3422 1
0698-3423 R2FXD MET FLM 46.4K OHM 1% 1/2W 28480 | 0698-3423 4
0698-3425 R:FXD MET FLM 316K OHM 1% 1/2W 28480 | 0698-3425 4
0698-3426 R3FXD MET FLM 464K DHM 1% 1/2W 28480 | 0698-3426 1
0698-3430 R:FXD MET FLM 21.5 OHM 1% 1/84W 28480 | 0698-3430 3
0698-3438 R:FXD MET FLM 147 OHM 1% 1/8W 28480 (| 0698—-3438 3
0698-3440 RIFXD MET FLM 196 OHM 1% 1/8W 28480 0698-3440 1
0698-34LY R:FXD MET FLM 316 OHM 1% 1/8W 28480 | 0698-344k 2
0698-34406 R:FXD MET FLM 333 OHM 1% 1/8W 28480 0698—-3446 1
0698-3449 R:FXD MET FLM 28.7K OHM 1% 1/8W 28480| 0698-3449 1
0698-3452 RIFXD MET FLM 147K OHM 1% 1/8W 28480 | 0698-3452 3
0698-3454 RsFXD MET FLM 215K OHM 1% 1/8W 28480 | 0698-3454 1
0698-3456 R:FXD MET FLM 287K OHM 1% 1/8HW 28480 0698-3456 1
0698-3457 R:FXD MET FLM 316K OHM 1% 1/8W 28480 0698-3457 4
0698-3464 R:FXD MET FLM 1.47 MEGOHM 1% 1/2W 28480 0698-3464 3
0698-3646 R:FXD MET 0OX 12K OHM 5% 2W 28480 0698-3646 1

# See introduction to this section for ordering information
6-43 02435-2
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Section V
Paragraphs 5-1to 5-7

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. Informationrequired tomaintainthe 8551B Spec-
trum Analyzer RF Section in working conditionis pro-
vided in Sections V and VII. Type of information covered
is summarized briefly in Paragraph 5-7.

5-3. MAINTENANCE PRECAUTIONS.

WARNINGS

VOLTAGES IN EXCESS OF 1000 VOLTS
INSIDE CABINET
» under side on BWO tube terminals
» under side on HV power supply
» under side on Helix voltage shaper

» under side on HV overload relay

STRONG, PERMANENT MAGNETIC FIELD
AROUND BWO TUBE

Remove wristwatch before working near BWO tube.
Keep metal tools clear of BWO tube.

DO NOT SHORT-CIRCUIT CASES OF CHASSIS-
MOUNTED TRANSISTORS TO CHASSIS

5-4. PERIODIC MAINTENANCE.

5-5. CLEANING AND LUBRICATION.

5-6. Inspect the airfilter regularly and, if necessary,
remove and wash in detergent and water. Dry filter
and replace: no oiling or coating of the filter is neces-
sary. Keep the filter clean. Unrestricted air flow
gives longest component life. Inspect fan and screened
vent; using light machine oil, lubricate fan approxi-
mately every six months.

5-7. CONTENT.

a. Performance Checks. Tables5-3 and 5-10; Par-
agraphs 5-10 through 5-48.

b. Adjustments. Except for front-panel adjust-
ments, adjustment procedures are given inbrief form
in Table 5-14, and in more detail in Paragraphs 5-50
through 5-106. Front-panel adjustments are given in
Section III.

c. Required Test Equipment. Instruments required
for tests and adjustments are listed, together with
minimum specifications, in Table 5-1; each instrument

02435-1

is given a number reference. Accessories required
for the procedures are listed in Table 5-2; each acces-
soryis given a letter reference. Ahead of each section
of the procedure, equipment required is listed by its
reference number or letter.

d. Waveforms. Table 7-1.

e. Schematics:

(1) RF Input. . Figure 7-15
(2) Converter . . . . . . . . ... " T7-18
(3) Switching Logic. . . . . . . . . "o7-21
(4 0McOsc/Disc . . . « . v « . " T7-26
(5) Sampler /Search Drive . . . . . ' 7-29
(6) Helix ControlInput . . . . . . . ' 7-32
() HelixControl. . . . . . . ... " 17-35
(8) Primary Power. . . . . . . . . ' 7-38
(9 LV Power Supply . . . . . . . . ' T7-41

f. Assembly and Component Identification. Desig-
nations for most parts are silk-screened on the chas-
sis. In addition, the following aids are provided.

(1) Locations of assemblies are called out in Fig-
ures 7-2, 7-3, and 7-4.

(2) Table 5-9 lists controls, switches, and con-
nectors alphabetically, and gives the schematic
on which each is shown.,

(3) Table 5-15 lists assemblies numerically and
indexes each toits schematic and circuit board
or assembly illustration. Figure 7-1 shows the
relation between RF Section assemblies.

(4) Table 7-2 lists chassis-mounted components
numerically by reference designation, refer-
ences the schematic on which each is shown,
and either tells where the part is located or
references an illustration which calls out the
part.

(5) Each board-mounted component is called outon
a picture of the board. Inthe main, these illus-
trations face the schematic in which the assem-
bly appears. For help in locating any board,
refer to Table 5-15 or the List of Illustrations
in the front of the Manual. Paragraph 5-170
includes suggestions on how to proceed when it
is necessary to locate a part.

g. Adjustments Required After Component Replace-
ment: Tables 5-37 and 5-38.

h. Troubleshooting Information. See Paragraphs
5-106 through 5-179.

i. Disassembly Instructions.

(1) Cover and Side Panel Removal, Paragraph 5-47.
(2) Freeing 8551B Front Panel, Paragraph 5-229.

5-1
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Section V Model 8551B
Table 5-1
Table 5-1. Test Equipment Required
ﬁgf' Instrument Type Critical Specifications Recommended Equipment
1 Oscilloscope Low-Frequency | Sensitivity: 0.1 mV/ecm HP 130C 200 pV/cm
Oscilloscope
2 Voltmeter Accuracy: 0.05% HP 3440 Digital Voltmeter
Input Impedance: 10,2 megohms with HP 3442 Automatic
Automatic range selection Range Selector plug-in
3 Transformer for varying Range: 103 to 127 Vac at approximately General Radio Type
input voltage 2-1/2 amps W5MT3A or Superior
Voltmeter Range: 103 to 127 volts Electric UC1IM
Voltmeter Accuracy: =1 volt
4 Clip-on DC Milliammeter Accuracy: +0.1mA 3% of FS HP 428B
Range: 0.1 mA to 10 Amp
5 DC Voltmeter /Ohmmeter Accuracy: =3% of FS HP 410B/C Electronic
Input Impedance: 100 megohms Voltmeter
Can accommodate voltage-divider probe
6 DC Voltage Divider Accuracy: 5% HP 11045A DC Voltage
Division Ratio: 100:1 Divider
Input Impedance: 10,000 megohms
Maximum Volts: 6,000
7 Electronic Counter ‘Frequency: 200 Mc HP 5245L Electronic
Accuracy: 5 parts in 108 +1 count Counter and 5253B Fre-
Multiple period averaging feature quency Converter
8 VHF Signal Generator Frequency Range: 10 to 455 Mc HP 608C/E/F
9 HF Signal Generator Output Frequency: 50 ke to 20 Mc HP 606A/B
Frequency Accuracy: 1%
Output: at least 3 volts into 50 ochms
Modulating capability with external
modulating-voltage input
Meter which monitors generator output level
10 VHF Attenuator To 60 dB, in 10-dB steps, usable at 2 Gc HP 355D
11 UHF Signal Generator Frequency: 800 Mc to 2 Ge HP 8614A /B
Calibrated output attenuator
Can be set for leveled output
12 Deleted
13 Deleted
(Continued)
5-2 02435-2
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Model 8551B Section V
Table 5-1
Table 5-1. Test Equipment Required {Cont.)
;{gf’ Instrument Type Critical Specifications Recommended Equipment
14 |1-Mec, 10-Mec, 100-Mc Accuracy: 0.5% HP 8406A Freguency
- |Marker Generator Qutput Freqs: spaced at 1 Me¢, 10 Mc, and Comb Generator
100 Mc
15 Power Meter Frequency: 180 Mc to 10 Ge HP 431B/432A Power
Accuracy: +3% Meter & HP 478A
Thermistor Mount
16 Coaxial Fixed Attenuator Attenuation: 20 dB HP 8491A - Option 20
Frequency Range: 10.1 Mc to 12.4 Ge
17 Frequency Meter Range: 2 to 4 Gc HP 536A
Accuracy: +1/2%
18 SHF Signal Generator Frequency: 7to 11 Gc HP 620A/B
Calibrated output attenuator
19 SHF Signal Generator Frequency: 1.8 to 4.2 Ge HP 8616A /B
Calibrated output attenuator
20 | SHF Signal Generator Frequency: 3.8 to 7.6 Ge HP 618B/C
21 Coaxial Fixed Attenuator Attenuation: 10 dB HP 8491A - Option 10
Frequency Range: 10 Mc to 12.4 Gc
22 AC Voltmeter Range: to 1.5 mV HP 400D/H VTVM
Frequency: 50 to 60 cycles
Accuracy: +3% of FS
23 HV DC Voltmeter Range: 300 to 2500 Vdc Simpson 260
Accuracy: +3%
24 HV Probe Voltage Rating: 5000 Vdc Simpson 0507
25 Reference Noise Source Frequency: 200 Mc HP 343A VHF Noise
Source
26 LF Oscillator Output Frequency: 100 cps HP 2000D Wide Range
Output Volts: 2 V Oscillator
27 Noise Figure Meter Input Frequency: 20 Mc HP J16-340B (340B with
20 Mc Input)
28 Milliammeter +2% ammeter HP 412A DC Voltmeter-
Ohmmeter -Ammeter
29 Reference Noise Source Frequency: 2 Gc HP 349A UHF Noise Source
30 RF Millivoltmeter Read 0.01 volt at 20 Mc HP 411A
31 SHF Sweep Oscillator Frequency Range: 4 to 12.4 GHz HP 8690A w/HP 8693A/B
Can be set for leveled output and 8694A/B RF Units
32 UHF Signal Generator Frequency Range: 450 to 1230 Mc HP 612A
02435-2 5-3
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Section V Model 8551B
Table 5-2
Table 5-2. Test Accessories Required

Ref. | Instrument Type Critical Specifications Recommended Equipment

A Cable Assembly (2 each) Shielded 50-ohm cable terminated with dual | HP 11000A
banana plugs

B Cable Assembly Shielded 50-ohm cable, dual banana plug to HP 11037A
alligator clips

C Cable Assembly (3 each) RG-58C /U, BNC male connector to dual HP 11001A
banana plug

D Cable Assembly (4 each) RG-58C /U, BNC male connector to BNC HP 10503A
male connector

E Adapter BNC female connector to dual banana plug HP 10111A

F BNC Tee BNC male connector to 2 BNC female UG-274A /U
connectors HP 1250-0781

G Plastic tuning wand Approximately T long x 3/8" diameter Modified* General
plastic Cement #GC8721

H Cable Assembly Shielded coax, Type N male connector to Special HP 11500A
Type N male, 3 feet long

J Adapter BNC male connector to BNC male connector | UG-491A/U

K Screwholding screwdriver Quick Wedge 1734-XM

or 736-50

L Adapter (2 each) Type N male connector to BNC female UG-201A/U0
connector HP 1250-0780

M Tuning Wand Plastic tuning wand Walsco 2547

N Open-end Wrench 3/8" wrench 1212 Proto

o Adapter Type N female connector to BNC female FXR 21850
connector

P Type N Tee Type N male connector to type N female UG-107B/U
connectors

Q Adapter BNC female connector to BNC female UG-914/U (HP 1250-0080)
connector

R Adapter X-band waveguide-to-coax HP X281A

* One end modified by cutting shield away, ekposing tuning blade. {Continued)
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Model 8551B Section V
Table 5-2
Table 5-2. Test Accessories Required (Cont.)
Ref. |Instrument Type Critical Specifications Recommended Equipment
S Adapter Type N male connector to Type N male UG-5TB/U (HP 1250-0778)
connector
T Soldering Tool Approximately 6-1/2'" long slender metal HP 8690-0015
rod with curved pointed end
U Test Leads Dual banana plug to probe and alligator clip HP 11003A
v Capacitor 0.05 uF, 3000 VDCW Chicago Condenser Corp
PMS 503-3M
w Variable Resistor 200K, 2 W Allen Bradley, Type J
X Soldering Iron Tip: approximately 1/8" Ungar #4037,47 1/2 W,
Ungar PL #113
Y Resistor 68 ohms +10% 1'W
Z Resistor 1.1 megohms Int']l Resistance Co.
CEC T-O
ZA | Adapter Type N female connector to Type N female UG-29B/U (HP 1250-0777)
connector
AA | AC Probe Divider Ratio: 10:1 HP 10001A Divider Probe
AB | Type N Right-angle Adapter | Type N male connector to Type N female UG-27C/U
connector
AC | Adapter Type N female connector to BNC male UG-349A /U
connector HP 1250-0077
AD | Pickup Loop See Figure 5-6
AE |Crowfoot Wrench Right-angle wrench with well -insulated Proto Tools 4914
handle for loosening 7/16' hex nut
AF | Adapter Type N male connector to BNC male UG-1034/U
connector HP 1250-0082
AG |50-ohm coaxial termination | SWR: 1.05, dc to 4 Ge HP 908A Coaxial
Wattage rating: 1/2 W Termination
AH |2 Gc IF Tuning Driver Fits 2 Ge IF Amplifier A5 locking and 08551-2297
adjustment screws
02435-1 5-5
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Section V
Paragraphs 5-8 to 5-13

Model 8551B

Table 5-3. Front Panel Checks

Par. | Control/Feature

Ref. | Under Check Procedure

Proper Performance

5-11 | Time delay, HV turn-on Set LINE to ON.

ON lamp should light after 60
to 90 seconds

5-12 | SIGNAL IDENTIFIER

Follow procedure given in Figure 3-5.

Display shift which indicates
correct harmonic number:
2 cm 0.5 cm

5-13 | Phase-lock

and turn TUNE.

Perform steps 1-7, Fig.3-3, using any
signal between 10.1 Mc and 12. 4 Ge.

Perform SPECTRUM CENTERING
adjustment; see Par.3-32.

Stabilize; see Fig.3-4.

Set STABILIZATION to OSC TRACK,

Position of display will shift as
TUNE is turned; this indicates
BWO output is phase-locked to.
reference oscillator.

5-14 | Phase-lock tuning

center it.

and turn TUNE.

Change frequency of input by any
amount up to 2 Gc. Set STABILI-
ZATION to STABILIZED. Bring
signal on display with TUNE;

Set STABILIZATION to OSC TRACK,

Position of display shifts as
TUNE is turned.

5-8. PERFORMANCE CHECKS.

5-9. Front panel checks for incoming or routine in-
spection are given in Table 5-3, and procedures for
verifying that the 8551Bmeets specifications are given
in Table 5-10. Both sets of procedures are spelled
out in greater detail in Paragraphs 5-10 through 5-46.
Both Tables reference the more detailed procedures
as an aid in case brevity has obscured clarity. Table
5-10 is in test-card form, briefly describes test se-
quences, and provides space for recording measure-
ment results. Allow at least a half-hour warm-up
before making checks.

5-10. FRONT PANEL CHECKS.

5-11. TIME DELAY, HIGH-VOLTAGE TURN-ON.

a. With the 8551B plugged into a 115/230-V, 50 to
60 cps source, set LINE to ON.

b. The ON indicator lamp should light after 60 to
90 seconds.

5-12, SIGNAL IDENTIFIER OPERATION. Check of
the signal identifier feature maybe made with a signal
of any frequency. Perform the procedure given in
Figure 3-5. (A shift of 2 cm (0.5 cm) indicates SIG-
NAL IDENTIFIER is set to correct harmonic number.)

5-6

5-13. PHASE-LOCK CHECK.

a. Equipment Required. A signal source operating
anywhere in the 10.1-Mc o 12. 4-Gc range; any of the
signal generators listed in Table 5-4 is suitable.

b. Procedure.

(1) Perform steps 1-7 of initial operating proce-
dure, Figure 3-3.

(2) Perform SPECTRUM CENTERING adjustment;
see Paragraph 3-34.

(3) Perform stabilization procedure;see Figure 3-4.

Table 5-4. HP Signal Generators, 10 Mc to 11 Ge

Signal Frequency Cable | Adapter
Generator Range Req'd | Req'd
608C/E/F 10 to 480 Mc H** Q**
612A UHF 450 to 1230 Mc | H** Ox*
8614A 800 Mc to 2.4 Gec] H** O*x*
8616A 1.8to 4.5 Ge H** Ox*
618B 3.8t06.7 Ge H** O
620A 7 to 11 Ge H** O**

**See Table 5-2

02435-1
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(4) Set STABILIZATION to OSC TRACK, and turn
TUNE. (Shift of display as TUNE is turned
indicates BWO output is phase-locked to that of
10-Mc reference oscillator.)

(5) Return STABILIZATION to STABILIZED.

5-14. PHASE-LOCK TUNING.

a. With setup same as in Paragraph 5-13, change
frequency of input signal by any amount up to 2 Ge.

b. Bring signal on display with TUNE; center it.
c. Set STABILIZATION switch to OSC TRACK, and
turn TUNE. (Shift of display as TUNE is turned (with

STABILIZATION at OSC TRACK) indicates BWO output
is phase-locked to that of 10-Mc reference oscillator.)

5-15. SWEPT-FREQUENCY LINEARITY.

Specification:

Spectrum Widths 200 Mc/cm to 3 Mc/cm: Fre-
quency error between two points on the display is
less than +10% +3 Mc of the indicated frequency
separation between the two points.

Spectrum Widths 1 Mc/cm to 10 ke /cm (stabilized
tuning mode): Frequency error between two points
on the display is less than +5% of the indicated
frequency separation between the two points.

@psacea

FREQUENCY COMB
GENERATOR

& 5008”7

CABLE ASSY

Section V
Paragraphs 5-14 to 5-17

5-16. EQUIPMENT REQUIRED.

a. Frequency Comb Generator (8406A): item 14 in
Table 5-1.

b. Coaxial cable terminated with Type N male con-
nectors (11500A): item H in Table 5-2.

5-17. PROCEDURE, STABILIZED. With the analyzer
stabilized, a check of linearity on one band checks the
linearity on any other band that can be stabilized. The
following procedure checks linearity with SPECTRUM
WIDTH at 1 MC, and confirms linearity at 300 KC,
100 KC, 30 KC, and 10 KC.

a. Connect frequency comb generator to 8551B IN-
PUT, as indicated in Figure 5-1. Depress 1-Mc con-
trol on generator. Atthis setting, generator delivers
frequency markers spaced 1 Mc apart.

b. On Analyzer, set

ATTENUATOR(MDB) . . . . . . . 10 (or 0)
VERTDISPLAY . . ... ... ... .LOG
LF.GAINDB) . . . . « . . . ... 70+10
SPECTRUMWIDTH. . . . . . . . 1MC/CM

c. Stabilize the Analyzer; see Figure 3-4.

d. Turn TUNE throughits range noting, at as many
regions across the band as desired, marker signals
and spacing of intervals. (Across the range of the
analyzer, the 10-cm display should never have less than
9.5 marker intervals nor more than 10.5 intervals.)

e

115V/50-60"
SUPPLY

85518-B-14

Figure 5-1. Measurement Setup, Frequency Linearity Check

02435-1
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Section V
Paragraphs 5-18 to 5-22

Table 5-5. Sweep Linearity Check, Unstabilized

SPECTRUM | Comb Marker Intervals in
WIDTH Generator 10-cm display
Setting Setting 4
3 MC/CM 1MC 24 36
10 MC/CM 10MC 9 11
30 MC/CM 10MC 27 33
100 MC/CM | 100MC 9 11
200 MC/CM | 100MC 18 22

5-18. PROCEDURE, UNSTABILIZED. Method is
same as for stabilized procedure except that STABI-
LIZATION is set for UNSTABILIZED. Settings and
limits as TUNE is turned through its range is given in
Table 5-5.

5-19. TUNING ACCURACY.

Specification: +1% of LO fundamental or harmonic.

5-20. EQUIPMENT REQUIRED.

a. Power Meter and Thermistor Mount (431B and
478A): item 15 in Table 5-1.

b. 20-dB Attenuator (8491 Option 20); item 16 in
Table 5-1.

c. Coaxial cable terminated with Type N male con-
nectors (11500A): item H in Table 5-2.

d. Coaxial Frequency Meter (536A): item 17 in

Table 5-1.

5-21. SETUP. Connectequipment to the LO OQUTPUT
TERMINATE IN 50 OHM connector on 8551 rear panel,
as indicated in Figure 5-2. No input signal is required
for this check.

@ 4318

POWER METER

tp536A @p115004
FREQUENCY
METER

Model 8551B

5-22, PROCEDURE.
a. Set LINE to ON.

b. Set:
SPECTRUM WIDTH VERNIER. . . . max ccw
STABILIZATION. . UNSTABILIZED

¢. Set TUNE for 2 Gc on LOCAL OSC FREQ scale.
Adjust frequency meter for power meter dip, and read
frequency meter for frequency at which dip occurs;
reading on frequency meter should be within +20 Mc of
2 Ge.

e. Repeat this procedure across the band, using
settings given in Table 5-6.

Table 5-6. Tuning Accuracy Check Data

Frequency Meter
TUNE Setting Reading (Gc)
(Ge) Min Max
2.0 1.98 2.02
2.2 2.18 2.22
2.4 2.37 2.42
2.6 2.57 2.63
2.8 2.77 2.83
3.0 2.97 3.03
3.2 3.17 3.23
3.4 3.37 3.43
3.8 3.56 3.64
3.8 3.76 3.84
4.0 3.96 4,04

A\

A\

855lA-B-9

Figure 5-2. Measurement Setup, Tuning Accuracy Check

5-8
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5-23. SENSITIVITY.

Specification:

Signal power + noise power _ 9:
noise power B
10 k¢ IF bandwidth)*:

10.1 Mc to 100 Mc, -98 dBm, fundamental mixing
100 Mc to 1.8 Ge, -100 dBm, fundamental mixing
1.8 to 4.2 Ge, -100 dBm, fundamental mixing (using
200 Mc 1st IF)

2.4 10 4.1 Ge, -90 dBm, second harmonic mixing

4.1to 6 Ge, -100 dBm, fundamental mixing

6 to 8 Gc, -88 dBm, third harmonic mixing

8 to 10 Gec, -91 dBm, second harmonic mixing
10 to 12.0 Ge, -85 dBm, third harmonic mixing

8.2 to 18 Ge, -80 dBm

18 to 26.5 Ge, -75 dBm

26.5 to 40 Ge, -65 dBm

*With source stability better than 1 ke, greater sen-
sitivity canbe achievedusing narrower IF bandwidth.

Sensitivity (

5-24. EQUIPMENT REQUIRED. To check sensitivity
across the 10.1-Mc to 40-Gc range of the analyzer
requires test equipment equal to that listed in Table
5-T7. The residual FM of the input signalmust be less
than 10 kc peak-to-peak to measure the sensitivity of
the analyzer for the 10 kc IF bandwidth. With signal
generators such as HP Models 606, 608, 612, 8614
and 8616, a direct measurement of sensitivity may be
easily made at frequencies up t04.2 Ge. Above 4.2 Gc
(where signal generators having residual FM greater
than 10ke peak-to-peak are fairly common) an indirect
method for measurement of sensitivity is used.

5-25. DIRECT SENSITIVITY MEASUREMENT 10. 1-
Mc to 4.2-Ge.

a. Connect a sensitive RF millivoltmeter, such as
the HP 411A, to IF TEST POINT on the 851 rear panel.

Section V
Paragraphs 5-23 to 5-26

b. Set

851 Display Section:

VERTDISPLAY. . . . ... ... .. .LN
I.LF.BANDWIDTH. . . . . . .. . . . 10KC
I.F.GAIN(DB) . . . . . . . . . 80(70+ 10)
SWEEP TIME . . . . . . 3 MILLISEC/CM
8551 RF Section:

FREQUENCY(GC). . . « « v v « « . .01-2

SPECTRUM WIDTH. . . . . .. 1MC/CM
SPECTRUM WIDTH VERNIER . CAL (max cew)

ATTENUATOR(DB) . ... .. 10
SIGNAL IDENTIFIER (Fs) . . . . . . . .OFF
LINE . .............STANDBY

c. Set TUNE for any frequency between 800 Mc and
1.8 Gc frequency scale.

d. Note and record millivoltmeter reading; this is
the level of the noise and is the reference.

e. Setoutput of signal generator to -60 dBm at fre-
quency set in step c above. Connect signal generator
to analyzer INPUT.

f. Stabilize analyzer; refer to procedure contained
in Figure 3-4.

g. Reduce 851 RF GAIN(DB) by 3 dB (set to 70 + 7)

h. Adjust SPECTRUM WIDTH VERNIER to maxccw
while adjusting TUNE tokeep signal at center of display
CRT. Reduce signal generator output leveluntilmilli-
voltmeter reading isthe same as thatrecorded in step
d above.

i. Record signal generator output level (for example
-92 dBm). Add the 10 dB of input attenuation at the
analyzer input (inthe example, -102dBm). This power
level is the sensitivity of the analyzer for 10-kc IF
bandwidth at the measured frequency and must be
4 -100 dBm. Refer to Table 1-1 for sensitivity speci-
fications at other frequency ranges.

5-26. INDIRECT SENSITIVITY MEASUREMENT 4.2-
to 40 Ge.

a. To determine relative sensitivity of 1-Mc and

Table 5-7. Test Equipment Suitable for Sensitivity-Check Setups

Analyzer Range (Gc) | Suitable Signal Source Accessories Required
.01 -2 608C VHF Signal Generator (10 Mc to 480 Mc) 11500A Cable Assembly
612A UHF Signal Generator (450 Mc to 1230 Mc) | 11500A Cable Assembly
8614A /B Signal Generator (800 Mc to 2.4 Gc) 11500A Cable Assembly
1.8 - 4.2 8616A /B Signal Generator (1.8 Gc to 4.5 Ge) 11500A Cable Assembly
4-6 618B SHF Signal Generator (3.8 Gec to 7.6 Gc) 11500A Cable Assembly
6 - 10 620A SHF Signal Generator (7 Gec to 11 Gc) 11500A Cable Assembly
8 -12.4 8690 Sweep Oscillator 8694A /B RF Unit
12.4 - 40 8690 Sweep Oscillator 8695A /B RF Unit (12. 4 to 18 Gce)
8696A /B RF Unit (18 to 26.5 Gc)
8697A/B RF Unit (26.5 to 40 Ge)
02435-1 5-9
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Section V
Paragraphs 5-27 to 5-30

10-kc IF bandwidth using signal generators with re-
sidual FM greater than 10 kc peak-to-peak:

(1) Perform steps a through i of Paragraph 5-25.
Record the 10-kc sensitivity determined in
step i (for example, -102 dBm).

(2) Repeat steps athroughiof Paragraph5-25using
IF bandwidth of 1 Mc. Record sensitivity deter-
mined in step i (for example, -83 dBm).

(3) The relative sensitivity of the 10-kc and 1-Mc
IF bandwidth is the difference between readings
of steps 1and 2 above (in the example, -19 dBm).

b. Measure the sensitivity at any frequency, using
the method contained in Paragraph 5-25 with an IF
bandwidth of 1 Mc. Use the SIGNAL IDENTIFIER
switch to determine the appropriate position for the
FREQUENCY(GC) switch (see Figure 3-5). Be sure
to return SIGNAL IDENTIFIER switch to OFF after
completion of signal identification technique.

c. Add the relative sensitivity determined in step 3
above to determine the equivalent 10-kc sensitivity.
For example, if the sensitivity measured in step b
above was ~70 dBm at 8 Ge, the 10-kc bandwidth sen-
sitivity would be -89 dBm (-70 dBm + -19 dBm).

5-27. MAXIMUM INPUT POWER (FOR 1-DB
COMPRESSION,

Specification:

Coaxial Input:

ATTEN(DB) Typical Max Input
Setting (Peak or Avg dBm)
0 -10
10 0
20 +10
30 +20
40 thru 60 +30

Typical Max Input

Waveguide Input: (Peak or Avg dBm)

11521A (8.2-12. 4 Gc) -15
11517A (12.4-40.0 Ge) -15

5-28. EQUIPMENT REQUIRED. Following procedures
assume use of equipmentslisted. The frequency spec-
ified is that at which compression is worst; any fre-
quency in the range may be used.

a. VHF Signal Generator (608C/E/F): item 8 in
Table 5-1.

b. Power Meter and Thermistor Mount (431B and
478A): item 15 in Table 5-1.

5-29. PROCEDURE:

a. With the signal generator set for 50 Mec, cali-
brate output attenuator with power meter for -10dBm,
-20 dBm, and -30 dBm. Leave signal generator set
for 50 Mc at -10 dBm. Connect signal generator to
8551 INPUT.

5-10
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b. Set
851
VERTDISPLAY. . . . ... .. ... LIN
I.F, BANDWIDTH . . . . . . . . . 1MC
SWEEPTIME . . . . . . . 3MILLISEC/CM
SYNC. . . . « « « o v v o . . LINE
8551
SIGNAL IDENTIFIER. . . . . . . . . . OFF
SPECTRUMWIDTH . . . . . . .200 MC/CM
ATTENUATOR(MDB). . . . « « . . . . . . .0
FREQUENCY(GC) . . . . . . . e . 2 10
STABILIZATION. . . . . . . UNSTABILIZED

. Adjust 85561 TUNE to center signal on 851 CRT,
and set I, F, GAIN(DB) for 5-cm display and note 1. F,
GAIN setting.

d. Change signal generator output to -20 dBm.

e. Readjust I.F.GAIN for 5-cm display. The dif-
ference between 10 dB and I. F, GAIN change is the sig-
nal compression. (Signal compression should not ex-
ceed approximately 1 dB.)

Note

Signal compression is generally worst at low
LO frequencies; however, if a more compre-
hensive test is desired, the above procedure
can be followed at any frequency.

f. In a similar manner, check signal compression
of waveguide mixers. Setgenerator output at -15 dBm,
and choose a frequency such that the LO is tuned as
near as possible to 2 Ge.

5-30. FREQUENCY RESPONSE.

Specification:

Coaxial Input:

Frequency Mixing Mode Flatness Flainess
Range n* I.F. Full Range 100 Mc

10.1-100Mc 1~ 2Ge $2.0dB 2.0 dB
100 Mc- 1= 200Mc +1.5dB +1.0 dB

1.8 Ge

1.8-42Gc 1¥ 2Gec #3.5dB  +2.0dB
2.4-4.1Gec 2-° 2 Ge +2.5 dB +2.0 dB
4.1-6 Ge 1+ 2 Ge +1.5dB +1.0 dB
6-8 Ge 3- 2 Ge +2.0 dB +1.5dB
8-10 Ge 2+ 2 Ge +2.0 dB +1.5 dB
10-12.0Ge 3t 2 Ge +3.5 dB +2.0 dB

*n = harmonic number

Note

The Relative Gain column shown under Fre-
quency Response in Table 1-1 is not a speci-
fication; it is operating information which
should prove helpful when using the analyzer.
The relative gain figure varies from analyzer
to analyzer; typical variation is within +3 dB,
though it may be greater. Procedure for ob-
taining the relative gain figure for your ana-
lyzer is given in Paragraph 2-23.

02435-2
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Section V
Paragraphs 5-31 to 5-32

Table 5-8. Frequency Response Check Data

8551 Settings
Signal °Input FREQ(GC) SPEC. WIDTH TUNE Limits Approx Rel**
Source Freqs (Ge) Range {(MC/CcM) (Ge) (dB p-p) Gain (dB)
608C/E 10. 1 to 100 Mc| .01-2/4-6 10 0.05 4 0+2
608C/E
612A } 100 Mc to 1.8 |.01-2/4-6 200 1.0 2 01
8614A%* 10 2
8616A* 1.8t0 4.2 1.8-4.2 200 2.8-3.2% 7 0 3.5
10 4
8616A* 2.4t04.1 2-10 200 3.0 5 -7 £2.5
10 2
618B 4.1t06.0 .01-2/4-6 200 3.0-5.0% 2 0=1
10 2
618B} 6.01t0 8.0 4-12.4 200 7.0 4 -11 +2
620A 10 2
620A 1t 8.0 to 10.0 2-10 200 9.0 4 -7 +2
10 2
8690 10 to 12.4 4-12,4 200 11.2 7 -12 £3.5
10 4
°Manually swept
*Leveled CW output
iVary TUNE setting as required to keep display on CRT
**Relative displayed amplitudes of equal-amplitude input signals for the various harmonic mixing modes.
Figures given are approximate; =3 dB is typical, variation can be greater. If figure-of-merit was estab-
lished for relative gain (see Paragraph 2-23), check against figure-of-merit for your instrument instead
of figures in approximate relative gain column.
iiCalibrated. 10-dB fixed attenuator inserted between 620A and 8551.

5-31. EQUIPMENT REQUIRED.

a. For the coaxial-input response measurement,
signal generators with flat frequency -response charac -
teristics are desirable. Generators with leveled out-
put are available in the 10.1-Mc to 12.4-Gc range.
Sweep oscillators with leveling capability (such as the
HP 8690 series) may be used if available.

b. VHF Signal Generator (608C/E /F) (10 to 420 Mc):
item 8 in Table 5-1.

c. UHF Signal Generator (612A) (450 to 800 Mc):
item 32 in Table 5-1.

d. UHF Signal Generator (8614A) (0.8 to 1.8 Ge):
item 11 in Table 5-1.

e. UHF Signal Generator (8616A) (1.8 to 4.2 Gc):
item 19 in Table 5-1.

f. SHF Signal Generator (618B) (3.8 to 7.6 Gc):
item 20 in Table 5-1.

g. SHF Signal Generator (620A) (7to 10 Ge); item 18
in Table 5-1,

h. SHF Sweep Oscillator (8690) (with 8 to 12.4 Ge
RF Unit): item 31 in Table 5-1.

02435-1

i. Power Meter and Thermistor Mount (431B and
478A): item 15 in Table 5-1.

j. Coaxial cable terminated with Type N male con-
nectors (11500A): item H in Table 5-2.

k. Adapter, Type N female to Type N female con-
nector (UG-29B/U): item ZA in Table 5-2.

5-32. PROCEDURE.

a. Set
SYNC. + « « v « « « ¢« ¢ o« « o« « « » « LINE
I.F.BANDWIDTH . . . . . . « . . . . 1IMC
SWEEP TIME . . . . . 3 MILLISEC/CM
LF.GAINDB). . . « « « « o « & 0 + about 50
VERT DISPLAY . . e e e e e . . . LIN
ATTENUATOR(DB). . . . . . . . .. 10
STABILIZATION. . . . « « UNSTABILIZED
SIGNAL IDENTIFIER. . . . . . . . . . OFF
SPECTRUM WIDTH VERNIER. . . . . . CAL

b. Referringto Table5-8, connect appropriate sig-
nal generator to 8551B INPUT and check peak ~to-peak
variation of displayed signal across each band. (Peak-
to-peak variation should not exceed iimits shown in
Table 5-8.)

5-11
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Section V
Paragraphs 5-33 to 5-40

5-33. LO (BWO) RESIDUAL FM CHECK.

Specification:
Phase-locked: 1 kc peak-to-peak or less
Not phase-locked: typically less than 40 kc peak-
to-peak.
5-34. EQUIPMENT REQUIRED.

a. Frequency Comb Generator (8406A): item 14 in
Table 5-1.

b. Coaxial cable terminated with Type N male con-
nectors (11500A): item H in Table 5-2.

5-35. CALIBRATION.

a. Set

8551
SPECTRUM WIDTH. . . 1 MC/CM
SPECTRUM WIDTH VERNIER . . . . . .CAL
SIGNAL IDENTIFIER . . . . . . . . . .OFF
FREQUENCY(GC). . . . . . e .01-2
STABILIZATION . . . . . . UNSTABILIZED
ATTENUATOR(DPB) . . . . . . . . . . . 10

851
VERTDISPLAY ... ... ... ...LOG
I.F.BANDWIDTH. . . . . . .. . . . 10KC
ILFGAIN ... ... ... ... .abouth0
SWEEPTIME . .. .. . . 3MILLISEC/CM

b. Set frequency comb generator for 1MC; connect
to 8551 INPUT.

c. At analyzer, perform stabilization procedure
(Figure 3-4).

d. Adjust TUNE so the 10 1-Mc signals on the dis-
play align with the 10 vertical axes on the 851 CRT
graticule.

€. Turn SPECTRUM WIDTH VERNIER ccw, ex-
panding scaleuntil only 2 signals are displayed, exactly
10 cm apart. (SPECTRUM WIDTH calibration is now
reduced to 0.1 of the value shown at any position
designation., )

f. Leave generator set for IMC and connected to
8551.

5-36. RESIDUAL FM CHECK, STABILIZED.

a. Set
SPECTRUM WIDTH . . . . . 10 KC/CM*
I.F.BANDWIDTH . . ... ... .. . IKC
SWEEP TIME . 1 SEC/CM

*Ig actually set to 1 KC/ CM by v1rtue of calibration

5-12
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b. Center 1-Mc marker signal with TUNE, and
measure total excursion. (Total excursion should be
less than 1ke.)

c. Return SPECTRUM WIDTH VERNIER to CAL.

5-37. RESIDUAL FM CHECK, UNSTABILIZED,

a. Make following changes in settings:
I.F,.BANDWIDTH. . . . . . . . . . . .3KC
SWEEP TIME . . . . . 3 MILLISEC/CM
STABILIZATION . .UNSTABILIZED
Frequency Comb Generator . . . . . . 10 MC

b. Center signal with TUNE, and adjust I, F. GAIN
(DB) for convenient display.

¢. Set SWEEP TIME to .1 SEC/CM.
d. Switch SPECTRUM WIDTH as necessary (prob-
ably to 10 KC/CM) to measure total signal excursion

resulting from residual FM in BWO output. (Total
excursion should be less than 40 ke.)

5-38. RESIDUAL RESPONSES,

Specification:

Less than -90 dBm referred to signal inputon fun-
damental mixing (-85 dBm when LO (BWO) is within
60 Mc of 2 or 4 Ge).

5-39. EQUIPMENT REQUIRED. The residual re -
sponse check could require signal sources which gen-
erate signals from 10.1 Mc to 12.4 Gc. Hewlett-
Packard signal generators suitable for the purpose are
listed in Table 5-4.

5-40. PROCEDURE.

a. Turn on analyzer (see Figure 3-3), using fol-
lowing settings:

FREQUENCY(GC). e .01-2
SPECTRUM WIDTH VERNIER .. .. .CAL
SPECTRUMWIDTH. . . . . .. . 1MC/CM
SIGNAL IDENTIFIER . . . . . . . . . .OFF
ATTENUATORMDB) . . . . « . + « . . . .10
I.F. BANDWIDTH. . . . . . C e e IOKC
SWEEP TIME . . . . . . 3 MILLISEC/CM
VERTDISPLAY . . ... ... ... .LOG
IL.LF.GAIN(DB) . . . . . . . 80 (max gain)

b. Perform stabilizationprocedure (see Figure 3-4).

¢. Turn TUNE through its range watching for any
display significantly above the noise; if any appears,
determine its frequency.

02435-1
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d. Set up a -90 dBm display at the frequency of the
residual, Assuming a 120-Mc residual, connect sig-
nal generator to 8551 INPUT, set output frequency at
120 Mc and output level at -80 dBm (leave 8551 AT-
TENUATOR(DB) set at 10). Reference signal should
be adjacent to that of the residual; if necessary, readjust
frequency (at signal generator) to bring reference dis-
play close to that of the residual.

e. Compare amplitude of residual with that of the
reference. (If residual is of same or less amplitude
than that of reference, residual response is within
specifications.)

f. If a residual appears within 60 Mc of 2 or 4 Ge,
compare its amplitude with that of an input signal of
approximately the same frequency and a level of
-85 dBm. (Leave ATTENUATOR(DB) at 10, and use
-75 dBm input signal.)

g. Set FREQUENCY(GC) to 1.8 - 4.2, and repeat
procedure.

5-41. BWO (LO) NOISE SIDEBANDS.

Specification:

Greater than 60 dB below CW signal level, 90 kc
or more away from signal, using fundamental
mixing.

5-42. EQUIPMENT REQUIRED. Signal source which
generates 1-Gc signals, such as the HP 8614A Signal
Generator.

5-43. PROCEDURE.,

a. Perform steps 1-7 of initial operating procedure,
Figure 3-3, using input signal of about 1 Gc and the
following control settings:

FREQUENCY(GC). . . . . . . . . . .01-2
SPECTRUM WIDTH. . . . . . . 30 KC/CM
SPECTRUM WIDTH VERNIER . . . . . . CAL
ILLF.BANDWIDTH. . . . . . . . . .. . IKC
VERTDISPLAY . .. ... ... ... LOG
ILF.GAINDB) . . . . . . .. . . 70(60+ 10)
BASE LINE CLIPPER. . . . max ccw

b. Center display with TUNE, and at signal generator
adjust signal level for 851 display 7 cm high.

c. Stabilize (see Figure 3-4).

d. At 3 cm from center line (90 kc from signal),
noise display should be less than 1 cm high.

02435-1

Section V
Paragraphs 5-41 to 5-46

5-44. LO (BWO) OUTPUT.

Specification:

Typically greater than 20 mW.

5-45. EQUIPMENT REQUIRED.

a. Power Meter and Thermistor Mount (431B and
478A): item 14 in Table 5-1.

b. 20-dB Attenuator (8491A - Option 20): item 16
in Table 5-1.

5-46. PROCEDURE.

a. Connect a 20-dB RF attenuator to LO OUTPUT-
TERMINATE 1IN 50 OHM connector on 8551 rear
panel. Connect power meter and thermistor mount to
attenuator (see Figure 5-3).

b. With 8551 LINE switch at ON, tune across full
LO range. Power meter reading should be approxi-
mately 0.2 mW (or greater), indicating output of ap-
proximately 20 mW (or greater).

GONNECTION POINT
FOR SECOND
MEASUREMENT OF
BWO POWER

)

LO OUTPUT
TERMINATE IN 500

51
478A 65
THERMISTOR
MOUNT
@43IB/C 20-dB
POWER METER ATTENUATOR
115V /50-60"

SUPPLY

8551A-A-428

e— 1/

Figure 5-3. Setup for Measuring BWO
Power at 8551 Rear Panel Output
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Section V Model 8551B
Table 5-9
Table 5-9. Schematic Location of Controls, Switches, Indicators, and Connectors, 8551B
Name Ref Desig | Schematic Figure No.
| 2GC IF INPUT J4 RF Input 7-15
2GC OUTPUT J3 RF Input 7-15
115/230 Slide Switch S3 Primary Power 7-38
200 MHZ INPUT J6 Converter 7-18
200 MHZ OUTPUT J5 RF Input 7-15
ATTENUATOR (DB) switch AlS1 RF Input 7-15
CONTROL connector J9 Switching Logic 7-21
EXT MIXER INPUT J2 RF Input 7-15
Fan Motor B1 Primary Power 7-38
FREQUENCY (GC) switch Al1sS1 RF Input 7-15
Switching Logic 7-21
Converter 7-18
FREQ. VERNIER R56 10MC Osc /Disc. 7-26
FUSE F1 Primary Power 7-38
IF OUTPUT J7 Converter 7-18
INPUT J1 RF Input 7-15
LINE switch S2 Primary Power 7-38
LINE INPUT p/o Z1 Primary Power 7-38
Line Voltage Slide Switch S3 Primary Power 7-38
LO OUTPUT TERMINATE IN 50 OHM J10 Sampler /Search Drive 7-29
OSC TRACK BALANCE meter M1 Helix Control Input 7-32
PRESELECTOR DRIVE OUTPUT J35 Helix Control 7-35
PRE STAB BAL control A24R1 Sampler /Search Drive 7-29
REDUCE SPECTRUM WIDTH DS3 Switching Logic 7-21
REF CHECK switch A10S2 Converter 7-18
SENSITIVITY Control R3 RF Input 7-15
SIG. IDENT CAL Adjustment R55 Converter 7-18
SIGNAL IDENTIFIER Switch A1081 Converter 7-18
SPECTRUM CENTERING Adjust R4 Helix Control Input 7-32
SPECTRUM WIDTH Switch A12s1 Switching Logic, Helix Control Input 7-21, 7-32
SPEC WIDTH UNCAL lamp Ds4 Switching Logic 7-21
SPECTRUM WIDTH VERNIER A12R8 Switching Logic 7-21
STABILIZATION Switch A24S1 Switching Logic, Helix Control Input 7-21,7-32
STAB. TUNE Adjust R57 10MC Osc/Disc. 7-26
SWEEP INPUT J8 Switching Logic 7-21
SWITCHED LINE OUTPUT J34 Primary Power 7-38
TUNE Control R5 Helix Control Input 7-32
R6 10MC Osc /Disc. 7-26
R7 10MC Osc/Disc. 7-26
5-14 02435-1
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Table 5-10
INSTRUMENT SERIAL NUMBER
TABLE 5-10. PERFORMANCE CHECK TEST CARD
Procedures in this test card correspond
to Paragraphs 5-15 through 5-46.
02435-1 ‘ 5-14a
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Section V
Table 5-10

Table 5-10. Performance Check Test Card, 8551B

Model 8551B

Procedure

Min.,

Act.

5-17

1. SWEPT FRZQUENCY LINEARITY:

Spectrum widths 200 Mc/cm to 3 Mc/cm: Frequency error between
display is Iess than +10% +3 Mc of the indicated frequency sep-
aration between the two points.

Spectrum widths 1 Mc/cm to 10 kc/cm (stabilized tuning mode):
Frequency error between two points on the display is less than +5%
of the indicated frequency separation between the two points.

Equipment Required:

Frequency Comb Generator (8406A)
Cable terminated with Type N male connectors (115004)
Analyzer Display Section

Procedure, Stabilized:

a. Connect frequency comb generator to INPUT. Depress
generator 1 MC control.

b. Set
ATTENUATORDB) . . . . . .. . .100r0
VERTDISPLAY . . ... ... .. .LOG
I.LF.GAINDB) . . . ... .. .. .70+ 10
SPECTRUMWIDTH. . . . . . . 1MC/CM

c. Stabilize analyzer (Figure 3-4).

d. Turn TUNE through range observing displays.

e. Note number of marker intervals in 10-cm display.
f. Leave setup connected and analyzer turned on.

Procedure, Unstabilized: Turn TUNE through range, observing
displays, as follows:

a. Set SPECTRUM WIDTH at 10 Mc; depress frequency comb
generator 10Mc control.

b. Note number of intervals on 10-cm display.

c. Set SPECTRUM WIDTH at 100 Mc; depress frequency comb
generator 100 Mc control,

d. Note number of intervals in 10-cm display.

e. Set SPECTRUM WIDTH at 200 Mc; depress frequency comb
generator 100 Mc control.

f. Note number of intervals in 10-cm display.

9.5

8.7

18

10.5

11.3

11

22

5-14b
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Model 8551B Section V
Table 5-10
Table 5-10. Performance Check Test Card, 8551B (Cont.)
Par.
Ref. Procedure Min. Act. Max
2. TUNING ACCURACY:
+1% of LO fundamental or harmonic
Equipment Required:
Power Meter & Thermistor Mount (431B & 478A)
20-dB Attenuator (8491A - Option 20)
Cable terminated with Type N male connectors (11500A)
Frequency Meter (536A)
a. Connect equipment to rear panel connector LO QUTPUT -
TERMINATE IN 50 OHM, as indicated in Figure 5-2.
5-22 b. No input signal required. Set:
LINE. . . . . . v v v v v v v v . ON
SPECTRUM WIDTH VERNIER. . . .max ccw
STABILIZATION. . . . UNSTABILIZED
c. Set TUNE for 2 Gc on LOCAL OSC FREQ scale. Adjust
frequency meter for power meter dip.
d. Read frequency meter when power meter reading dips. Ge 1.98 2.02
e. Turn TUNE to 2.2 Gc, and tune frequency meter for
power meter dip.
f. Read frequency meter at power meter dip. Ge 2,18 2.22
g. Set TUNE (Gce):
2.4 frequency meter reading at dip Ge 2.37 2,42
2.6 Gce 2.57 2.63
2.8 Ge 2.7 2,83
3.0 Ge 2.97 3.03
3.2 Ge 3.17 3.23
3.4 Gce 3.37 3.43
3.6 Gce 3.56 3.64
3.8 Ge 3.76 3.84
4.0 Ge 3.986 4.04
3. SENSITIVITY:
See Paragraph 5-23. dBm | -100
02435-1 5-14c
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Section V Model 8551B
Table 5-10
Table 5-10. Performance Check Test Card, 8551B (Cont.)
Par.
Ref. Procedure Min. Act. Max.
4. MAXIMUM INPUT POWER (FOR 1-DB COMPRESSION):
Coaxial Input
ATTENUATOR Typical Max Input
Setting (dB) (Peak or Average (dBm)
0 -10
10 0
20 +10
30 +20
40 thru 60 +30
Waveguide Input Typical Max Input
(Peak or Average (dBm)
11521A (8.2-12.4 Ge) -15
11517A (12, 4-40.0 Gc) -15
Equipment Required:
VHF Signal Generator (608C/E/F)
Power Meter & Thermistor Mount (431B, 478A)
5-29 | Check at 50 Mc
a. With signal generator set for 50 Mc, calibrate output
attenuator at -30, -20, and -10 dBm. Leave generator
set for 50 Mc at -10 dBm.
b. Connect calibrated signal generator to 8551 INPUT.
c. Set
VERTDISPLAY. . . . ... ... .. LN
ILF.BANDWIDTH. . . . ... .. . 1MC
SWEEP TIME ., . . . . . 3 MILLISEC/CM
SYneC . . ... .. ... .. ... . LINE
SIGNAL IDENTIFIER . . . . . . . . .OFF
SPECTRUMWIDTH. . . . . .. 1MC/CM
ATTENUATORDB) . . . . . . .. ... O
FREQUENCY(GC). . . . . . . .. .01-2
STABILIZATION . . . . . .UNSTABILIZED
d. Center signal on CRT with TUNE; set I, F, GAIN for 5-cm
display and note I, F, GAIN setting.
e. Set signal generator to -20 dBm and reset I. F. GAIN for
5-cm display. Compression equals 10 dB minus the
I. F. GAIN change.
Signal Compression dB approx 1
f. In a similar manner, check signal compression of external
waveguide mixers. Initially, input signal should be at
-15 dBm; choose a frequency such that LO is tuned as
near to 2 Gc as possible.
Signal Compression dB approx 1
5. FREQUENCY RESPONSE:
See Paragraph 5-30.
5-14d 02435-2
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Model 8551B Section V

Table 5-10

Table 5-10. Performance Check Test Card, 8551B (Cont.)

Par.

Ref. Procedure Min. Act. Max.

6. LO (BWO) RESIDUAL FM:

Phase-locked - 1 kc peak-to-peak or less
Not phase-locked - typically less than 40 kc peak-to-peak

Equipment Required:

Frequency Comb Generator (8406A)
Analyzer Display Section

Cable (10503A)

Adapter (UG-201A/U)

Connect frequency comb generator to INPUT, set generator for 1 Mc
Stabilize analyzer (Figure 3-4)
Calibrate SPECTRUM WIDTH to 0.1 (see Paragraph 5-35).

5-36 | Check, Stabilized

a. Set SPECTRUM WIDTH. . . . . 10 KC/CM
(actually 1 kc/cm by calibration)
I.F.BANDWIDTH. . . . . . . . . IKC
SWEEP TIME .18EC/CM
Frequency Comb Generator . 1 MC

b. Center signal with TUNE; measure total excursion ke 1

5-37 | Check, Unstabilized

a. Set I.F.BANDWIDTH 3KC
SWEEP TIME 3 MILLISEC/CM
STABILIZATION UNSTABILIZED
Frequency Comb Generator 10 MC

b. Center signal on CRT, adjust I.F,GAIN for convenient
display, and set SWEEP TIME to . 1 SEC/CM.

c. Switch SPECTRUM WIDTH as necessary to measure
signal excursion. ke 40

5-38 {7. RESIDUAL RESPONSES (NO INPUT SIGNAL):

Less than -90 dBm referred to signal input on fundamental m1x1ng
(-85 dBm when BWO is within 60 Mc of 2 or 4 Gc).

5-40 a. Set FREQUENCY(GC).

SPECTRUM WIDTH

ATTENUATOR(DB) . .

ooooo

I.F. BANDWIDTH. . .
SWEEP TIME .

VERT DISPLAY . . . .
IL.F.GAIN(DB) . . . . .

b. Turn TUNE through its range; if any display significantly
above noise appears, determine frequency (Figure 3-5).

...... 10KC
3 MILLISEC/CM
..... LOG
. 80 (max gain)

5-40d] c. Apply signal from signal generator having same fre-
quency as residual signal. Adjust signal generator
output until its displayed signal is the same amplitude
as the residual signal. Signal generatour output should
be -90 dBm or less (-85 dBm or less if the frequency

is within 60 Mc of 2 or 4 Gc).

02435-1 5-14e
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Section V Model 8551B
Table 5-10
Table 5-10. Performance Check Test Card, 8551B (Cont.)
Par.
Ref. Procedure Min. Act. Max
5-41 | 8. BWO NOISE SIDEBANDS:
Greater than 60 dB below CW signal level, 90 kc or more away
from signal, using fundamental mixing.
Equipment Required:
1-Ge Signal Source (8614A)
Cable (11500A)
a. Set FREQUENCY(GC). . . . . . . . .01-2
SPECTRUM WIDTH. . . . . 30 KC/CM
SPECTRUM WIDTH VERNIER . . . CAL
ILF.BANDWIDTH. . . . . . . . . 1KC
VERT DISPLAY. . . . .. .. . .LOG
ILF.GAIN . ... .. . . .70 (60 + 10)
BASE LINE CLIPPER. . . . . max ccw
b. Using input of about 1 Gc, perform initial operating
procedure (Figure 3-3).
c. Center display, and adjust input signal level for 7-cm
display.
d. Stabilize (Figure 3-4).
e.  Check height of noise level 3 cm from center line
(i.e., 90 kc from signal). cm 1
5-44 | 9. BWO OUTPUT:
Typically greater than 20 mW.
Equipment Required:
Microwave Power Meter & Thermistor Mount (431B & 478A)
20-dB RF Attenuator (8491A - Option 20)
Connect equipment to LO OUTPUT - TERMINATE IN 50 OHM
connector on 8551 rear panel as indicated in Figure 5-3.
With LINE at ON, power meter reading should be approximately
0.2 mW (or greater), indicating output of approximately 20 mW
{or greater).
5-14f
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5-47. COVER AND SIDE PANEL REMOVAL.
a. Equipment Required: Phillips screwdriver No. 2.

b. Top Cover Removal:
(1) Removefour Phillips head screws (6-32x7/16).

(2) Slide cover to rear and off instrument.

c. Slide Panel Removal: After removing the top
cover, remove from each panel the four Phillips head
screws (6-32 x 3/16). The side panel lifts off.

d. Bottom Plate Removal:

(1) Remove the four Phillips head screws (6-32 x
7/16).

(2) Push plate to rear, and off instrument.

5-48. CHECK AND ADIJUSTMENT TEST CARD.

5-49, Table 5-14 condenses the overall adjustment
procedure. The test card is intended as an overall
outline of 8551 adjustment procedures; reference is
made to paragraph or table where additional informa-
tion is given.

5-50. CHECKS AND ADIJUSTMENTS.

5-51. Procedures for making adjustments inthe 8551B
are given in Paragraphs 5-52 through 5-105. It is

@paooo/H
VTVM

AN

@ 3a40
DIGITAL VOLTMETER

0

@DHOOOA’/

@pnos7a

7

TO CHASSIS

TO TEST POINTS
ON Al6 BOARD

/\\
< @

o O
OOOO\Q \ \
AV

|
TP2 TP3 TP4 TP7 TP5 TP6 TP8 AIGR8
-15 -6.3 +15 ANODE +150 +300 HELIX ANODE ADJ,

Figure 5-4.
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Section V
Paragraphs 5-47 to 5-54

recommended that procedures be performed in the
order presented. Instructions for removal of cover
plates are given in Paragraphs 5-47. Allow at least a
half-hour warm-up before making checks.

5-52. Power Supply Adjustments.

5-53. EQUIPMENT REQUIRED.
a. Variable Transformer; item 3 in Table 5-1.
b. DC Voltmeter (3440A): item 2 in Table 5-1.
c. AC Voltmeter (400D/H): item 22 in Table 5-1.

d. Clip-on DC Milliammeter (428B) item 4in
Table 5-1.

e. Cable assembly terminated with dual banana
plugs (11000A): item A in Table 5-2.

f. Test leads, dual banana plug to alligator clips
(11037A): item B in Table 5-2.

g. Small screwdriver.

h. Circuit board extended, 15-pin, Table 3-1.

5-54. SETUP (SEE FIGURE 5-4).

a. Rest 8551 on left side so both top and bottom of
instrument are accessible.

AI9R47

115V/50-60"
SUPPLY

@VARIABLE
—y 1 XFMR

\Q/\}

I8R7

TIME DELAY
ASSY Alé

855lA-C-13¢C

Measurement Setup, Low-Voltage Power Supplies

5-15
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Section V
Paragraphs 5-55 to 5-60

b. Remove top and bottom cover plates.

c. Check that 115/230 line voltage slide switch on
rear panel is at 115.

d. Set variable transformer for 115-volt output and
8551 LINE to ON.

e. Refer to following Test Point and Adjustment
Locator where necessary.

Figure
Location Access Refs
Supply Test On HV TD  Bottom of instr 7-3,
Points Assy Al16 5-4
A16R8 On HV TD  Bottom of instr 7-3,
Assy A16 7-33,
. 5-4
A18RT7 On LV Rect Bottom of instr 5-4
Assy A18
A19R47 On LV Pwr Top of instr -2
Supply

5-55. LV POWER SUPPLIES,
a. +150 V Supply.

(1) Measure voltage from +150 V test point A16TP5
on HV TD Assy A16 to ground.

(2) Adjust potentiometers A19R47 for reading of
+150. 0 Volts* on dc voltmeter.

(3) Adjust variable transformer for 103.5 V line
input.

{4) While watching bothac and dc voltmeters, slowly
turn variable transformer up to 126.5 V line
input. (Voltage should stay within 1.0 volt of
150 volts, and ripple should not exceed 0.7 mV
rms.)

b. -200 V and +300 V Supplies.

(1) Make measurements at -200 V A16TP1 and
+300 V A17TPS6 test points, respectively.

*Note: If -200 or +300V supplies are outof tolerance,
the +150 V supply may be adjusted =1 volt to get the
other supplies within tolerance.

Model 8551B

(2) Follow same procedure as for +150 V Supply.
See Table 5-~11 for permissible limits.

c. -6.3 V Supply. Measure from -6.3 V A16TP3
test poini, and adjust potentiometer A18R7 to bring
-6.3 V supply within limits given in Table 5-11.

d. Leave 8551 turnedon and connected to voltmeters.

5-56. BWO ANODE SUPPLY.

5-57. HV POWER SUPPLIES.

a. Set TUNE to low-frequency stop at 2 Gc end of
LOCAL OSC FREQ (F1,0) scale. Check that variable
transformer is set for 115V,

b. Note anode voltage stamped on label side of BWO.

c. Measure voltage from ANODE test point A16TP3
on HV TD Assy A16 (Figure 5-4) to ground, and adjust
A16R8 for anode voltage stamped on BWO.

5-58. BWO Frequency Calibration.

5-59. HELIX SWEEP-VOLTAGE LIMIT
ADJUSTMENTS.

5-60. EQUIPMENT REQUIRED.

a. Frequency Comb Generator (8406A): item 14 in
Table 5-1.

b. DC Voltmeter (3440A):‘ item 2 in Table 5-1.

c. Test leads, dual banana plug to alligator clips
(11003A): item U in Table 5-2.

d. Coaxial cable assembly terminated with Type N
male connectors (115004): item H in Table 5-2.

Table 5-11. Measurement Data, Low-Voltage Power Supplies, 8551

Current mA* 103.5V - 126.5V Line
115V Line Short Regulation Ripple
Supply Adjust (Vde) Normal Circuit (max Vdc) (max mV rms)
+150V A19R47 +150.0 128 1.0 0.7
-200V -200 5 47 1.0 0.4
+300V +300 5 31 1.0 0.9
-6.3V A18RT -6.3 0.1 0.1 7.0

*Approximate current; measured at emitter of series regulator.

5-16
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Paragraphs 5-61 to 5-62

@ 3440
DC DIGITAL VOLTMETER
@psaoea
FREQUENCY COMS @
GENERATOR
o 11003A
TEST LEAD
our ASSY AI7TA2 HELIX FEEDBACK BOARD
o o @
@ 5004”"
CABLE ASSY
N INPUT
H
BSS5I1A-C-16
H5V/50-60"
SUPPLY
Figure 5-5. Measurement Setup, BWO Frequency Calibration, 8551
5-61. SETUP. See Figure 5-5. 8551 is resting on b. Connect Frequency Comb Generator 8406A to
left side, and bottom plate is removed. 8551B INPUT. Depress 8406A 100MC pushbutton con-
trol. Output of frequency comb generator is frequen-
cies spaced at 100 Mc which are used as markers in
the calibration procedure.
a. Set:
8551
FREQUENCY(GC). .. ............. .01-2
SPECTRUM WIDTH . . . ........ 100Kc/cM 062, PROCEDURE.
%%%%TRUM “;[D()T(I}{cvoﬁRI_l.\IO[giL OSC FREQ s?:lg a. Check helix voltage limit per Table 5-12 with
e ’ SPECTRUM WIDTH VERNIER full ccw.
LINE . ... i e e e e e e e ON
b. I the2-Gc feed-through signal has not appeared
851 on the display after a few minutes, readjust TUNE to
SWEEPTIME ........... 3 MILLISEC/CM find the 2-Ge signal. Adjust I.LF.GAIN for a convenient
SWEEP TIME VERNIER ............. CAL display.
LF.BANDWIDTH. ................ 10KC
VERTDISPLAY..........c0.uuu... LOG
SYNC. .. ... it it i INT c. Adjust 2.0 potentiometer A17TA2R25 to center the
LFEF.GAINDB) . .. ..o ittt e e i ee 0 2.0-Ge response on the 851 CRT.
02435-2 5-17
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Section V .
Paragraphs 5-63 to 5-67

Table 5-12, Helix Sweep Voltage Limit Check

TUNE Voltmeter Voltmeter
Setting Connection Reading
2.0 Ge Al17A1TP1 0.00V £ .20V
4.0 Ge A17TA1TP1 100.0V = 2.0V

d. Leave frequency comb generator turned on and
connected to INPUT.

5-63. SPECTRUM CENTERING ADJUSTMENT.

a. Set
SPECTRUMWIDTH ........... 10 MC/CM
SWEEPTIME .......... 10 MILLISEC/CM
STABILIZATION ......... UNSTABILIZED
ILF.BANDWIDTH. ... ............ 100KC

b. Set I.F. GAIN(DB) for convenient display, and
center marker with TUNE.

¢. Set SPECTRUM WIDTH VERNIER maximum ccw
(zero sweep), andwith a screwdriver turn SPECTRUM
CENTERING adjustment to center OSC TRACK BAL-
ANCE meter.

d. To check, set SPECTRUM WIDTH VERNIER to
CAL and, while watching the display, switch SPEC-
TRUM WIDTH to 1 MC/CM; the display should not
shift more than approximately a centimeter.

e. Return SPECTRUM WIDTH VERNIER to CAL.

f. Leave frequency comb generator turned on, set
for 100MC, and connected to INPUT. Leave SPEC-
TRUM WIDTH at 10 MC/CM.

5-64. HELIX VOLTAGE SHAPING.

5-65. See Table 5-13. At each setting of TUNE, ad-
just to center marker on851 CRT. Permissible error
limits are given for each setting of TUNE. In the
case of the 2.0 and 2.2 settings, adjust for best com-
promise for these settings. To determine frequency

5-18

Model 8551B

error, note distance in cm that marker is from 851
CRT center line and multiply by 10 Mc (SPECTRUM
WIDTH setting). (When marker is to right of center
line, error is considered negative.)

5-66. Converter Adjustments.

Note

For routine adjustments, start at Paragraph
5-83. (Routine adjustments can be made
without removing Converter cover.) Unless
trouble is localized to Converter Assembly
A9 and/or repair work has been done in A9,
procedures in Paragraphs 5-67 through 5-76
need not be performed.

5-67. PREPARATION.

a. Remove top and right-side covers from 8551.

b. Locate Converter Assembly A9, top right-hand
side of 8551 (see Figure 7-2); also locate 1800MC
DRIVER OUTPUT Connector J25 (see Figure 5-8).

c. Remove the two machine screws that hold con-
verter casting.to mid-chassis support plate, and the
three machine screws that hold converter assembly
handle to 8551 side frame.

d. Remove converter top plate, it is secured to
casting with 26 4-40x 1/4'" roundhead machine screws
and No. 4 internal lockwashers. Remove RF gasket,
which is across top of converter assembly. Place
screws, washers, and gasket in safe place.

e. Turn on 8551, and set SIGNAL IDENTIFIER to
OFF.

Table 5-13, Helix Voltage Shaping Adjustment Data

TUNE Adjust to Test Limits
Setting center

(GC) marker Min., Max
2.0 A17TA2R25 1.98 2.02
2.1 A17A2R23 2.08 2.12
2.2 Al17TA2R23 2.18 2.22
2.4 A17TA2R21 2.38 2.42
2.6 A17A2R19 2.58 2. 62
2.8 A1TA2RIT 2,78 2.82
3.0 Al1TA2R15 2.97 3.03
3.2 Al17TA2R13 3.17 3.23
3.4 Al7A2R11 3.37 3.43
3.6 Al17TA2R9 3.57 3.63
3.8 Al17TA2R7 3.77 3.83
4.0 A1TA2R5 3.97 4. 04

02435-2
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hp 52451 COUNTER

52538 FREQ CONV Ap 10503A

Section V
Paragraphs 5-68 to 5-73

PICKUP LOOP
hp 4318

POWER METER

FEMALE BNC
UG-1094/U

hp 478A COAX
THERMISTOR MOUNT

\

8561
FRONT

2.5"LENGTH INSULATE 22-GA WIRE
FORMED INTO LOOP

>

PR, A,
) b -
P j\/

J25
BOTTOM OF A9————_|
J24 E—N

SOLDER TO
GROUND

THERMISTOR
MOUNT

I ~d___ »008 ATTENUATOR

RIGHT SIDE

85518-A-68

Figure 5-6. Setup for 180-Mc Adjustments

5-68. 180 MC OSCILLATOR AND BUFFER
AMPLIFIER ALIGNMENT.

5-69. EQUIPMENT REQUIRED.
a. Electronic Counter (5245L): item 7T in Table 5-1.

b. Shielded coaxial cable terminated with BNC male
connectors (10503A): item D in Table 5-2.

c. Pickup loop (see Figure 5-6): item AD in Table
5-2.

“-&" Modified; plastic tuning wand; item G in Table 5-2,

5-70. PROCEDURE.

a. Connect pickup loop (see Figure 5-6) to counter
via Cable Assembly 10503A.

b. Set counter to take reading near 180 Mc.

c. Hold pickup loop just close enough to A3A3 board
(Figure 5-8) to get a reading on counter.

d. With modified plastic tuning wand, tune 180MC
OSC FREQ ADJUST A9A3C7 for 180 Mc +50 ke.

Note

Preliminary adjustment of 180-Mc oscillator
is for a frequency of 180 Mc =50 ke. Final
adjustment of oscillator is for a frequency of
180 Mc +20 kc.

02435-2

5-71. BUFFER AMPLIFIER POWER OUTPUT. -

5-72. EQUIPMENT REQUIRED.
a. Equipment listed in Paragraph 5-69.

b. Power Meter and Thermistor Mount (431B): item
15 in Table 5-1. '

c. Adapter, Type N female connector to BNC male
connector (UG-349A /U): item AC in Table 5-2.

d. 20-dB Attenuator (8491A-Option 20): item 16 in
Table 5-1.

e. Shielded coaxial cable terminated with BNC male
connectors (10503A): item D in Table 5-2.

5-73. PROCEDURE.

a. Placeconverter assembly approximately as indi-
cated in Figure 5-6 so both Connector J25 and boards
in top of converter assembly are accessible.

b. Disconnect Cable W23 which connects to Con-
nector J25. Connect adapter, 20-dB attenuator, and
power meter thermistor mount to J25 as indicated in
Figure 5-6.

c. Hold pick-up loop adjacent to ASA4T1 and, while
monitoring amplifier frequency on counter, tune 180MC
AMPLIFIER ADJUST A9A4C3 for maximum output as
indicated on power meter; tune with modified plastic
tuning wand.

d. Tune 180MC OSC FREQ ADJUST A9A3C7 for
180 Mc %50 kc. Tune 180MC AMPLITUDE ADJUST
A9A4C3 for maximum output. Output should be +18 dBm
minimum (reading of -2 dBm on power meter).

5-19
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Section V
Paragraphs 5-74 to 5-76

5-74. 1800 MC DRIVER ADJUSTMENT.

5-75. EQUIPMENT REQUIRED.
a. Pickup loop; item AD in Table 5-2.
b. Electronic Counter (5245L): item 7 in Table5-1.

c. Shielded coaxial cable terminated with BNC male
connectors (10503A): item D in Table 5-2.

d. Milliammeter (412A): item 28 in Table 5-1.

e. Adapter, BNC female connector to banana plug
(10111A): item E in Table 5-2.

f. Modified plastic tuning wand; item G in Table 5-2.

5-76. PROCEDURE.

a. Disconnect attenuator from Connector J25, and
reconnect Cable W23,

5245L COUNTER WITH
52538 FREQ CONV

::@%

@proso3a

A7 2GC MIXER ASSY

PICK UP LOOP ‘ @
—l ai8

Model 8551B

b. Move converter assembly so connection between
Cable W4 and Low-Pass Filter FL1 (Figure 5-7) can
be reached. Disconnect Cable W4 from Filter FL1.

¢. Using an adapter on Cable W4, connect milliam-
meter to Cable W4 (see Figure 5-7).

d. Tune 1800MC OUTPUT ADJUST A9A4C7 toward
center of its tuning range for maximum current indi-
cation on milliammeter, and adjust 1800MC OUTPUT
ADJUST A9A4R2 for 2.0 to 4.0 mA reading. Use
modified end of plastic tuning wand to tune A9A4CT,
and unmodified end to adjust ASA4R2.

Note

Since there is some interaction between
A9A4CT and A9A4R2, iepeat the adjustments
as required.

e. Hold pickup loop adjacent to A9A4T1, and check
oscillator frequency on counter; if necessary readjust
A9A3CT7 for 180 Mc +20 kc.

dparza
PRECISION DC V-0-A

CONVERTER
ASSY A9

~
/ /
i~

ADAPTER

LP FLT
FLI

@lOl 11A

y
O\
\

8551A-C-8

855

&

Figure 5-7. Setup for Measuring 180 MC Oscillator Frequency and Diode A7TCR1 Current
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ASQLS A9L6 A9L7

A9A2LI

AQAIL:
o e ||
A9AI
|| 1l_——A9A2L2
|
————1
TN
o—1 1|
/ °
1 A9A4 J28
A9A3CT A9A3 ASA4CT
sl
C
\& =~ = =/
A9A4C3/ 855|A-B-8

Figure 5-8. Location of Adjustments in
A9 Converter Assembly

5-77. 200 - 20 MC MIXER ASSEMBLY TUNING.

5-78. EQUIPMENT REQUIRED.
a. VHF Attenuator (355D): item 10 in Table 5-1.

b. Shielded coaxial cable terminated with BNC male
connector (10503A): item D in Table 5-2.

c. Adapter, BNC female connector to BNC female

. Section V
Paragraphs 5-77 to 5-80

5-79. MEASUREMENT SETUP. Setup is indicated in
Figure 5-9. Required adjustments can be made with
the converter cover plate either on or off.

a. Place converter so both the tuning slugs on the
rear and the access holes in the cover plate are
accessible.

(1) Remove buttons from access holes for 200MC
AMPLITUDE TUNING L4 (A%A114), and 200MC
OUTPUT ADJUST L1 and L2 (A9A1L1 and L2).
(Walsco Wand should be used to adjust these
inductors.)

(2) The tuning slugs which protrude from the rear
of the converter assembly are located inside the
form on which an inductor coil is wound. For
simplicity in identifying the slug referred to,
part designation for the inductor is used, though
actually stray capacitance is adjusted as the
tuning slug is turned, not inductance. Tuning
slugs are identified in Figure 5-9. Tuning slugs
are adjusted with a screwdriver; be careful not
to jam tuning slug against bottom of coil form -
coil form may break before slug can be loosened.

b. Connect a Model 355D Attenuator ahead of 2GC
IF Amplifier Assy A5. A convenient place to make
this connection is where Cable W1 connects to J15 on
Coaxial Switch A4. This point is called out in Fig-
ure 5-9.

5-80. INITIAL PROCEDURE.
a. Set the Model 355D Attenuator to 30 dB.

b. Perform turn-on procedure, Figure 3-3, using
following settings:

connector (UG-914/U): item Q in Table 5-2. (1) 8551:
. . . LINE. . + « + « «+ v v e e ve....ON
d. Walsco Tuning Wand (#2547): item M in Table 5-2. SICNAL IDENTIFIER. . . . . . . . . .OFF
e. Screwdriver, SPECTRUMWIDTH . . . . . . .100 KC/CM
R
#p 3550 ool
’ﬁf) | _A9LS5
p10503a <7 Do
CABLE ASSYS ™S
UG-914/U l
ADAPTER
J 85514 -C-98
Figure 5-9. Setup for 200 - 20 Mc Mixer Assembly Adjustments
02435-1 5-21
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Paragraphs 5-81 to 5-88

SPECTRUM WIDTH VERNIER. . . . . .CAL
FREQUENCY(GC) . . . . . . .o .01-2
STABILIZATION. . . . . . . UNSTABILIZED
TUNE . . . . for reading of 2GC on LOCAL

OSC FREQ (F1,0) dial

(2) 851;

BASE LINE CLIPPER . . . . . . maxccw
SYNC. . . .. .. . e e e e LINE
ILF.BANDWIDTH . . . . . . . . .. 10KC

VERT DISPLAY . .SQ (most sensitive setting)

SWEEP TIME . . . . . . 3 MILLISEC/CM
VERNIER. . . . . .. e+« « .+ .. .CAL
INTENSITY . . . . . about 3 o'clock
LF.GAINDB). . . . . . . .. ... 60 dB

c. Adjust external 355D Attenuator and TUNE for
851 on-screen presentation.

d. Stabilize analyzer (see Figure 3-4). After sta-
bilizing, return SPECTRUM WIDTH to 100KC/CM.

5-81. ADJUSTMENT.

a. VERT DISPLAY at 3Q. Adjust A9L5, A9L6, and
A9L7 (with screwdriver), and ASA1L4, A9A2L1, and
A9A21.2 (with Walsco Wand) for maximum vertical de-
flection and best symmetry of 851 display.

Note
A9A21,1 and A9A21.2 interact.

b. Symmetry check, VERT DISPLAY at LOG.

(1) Set:
SPECTRUM WIDTH. . . . .3 MC/CM
VERT DISPLAY. . . . . . v e« . . LOG
IL.F.BANDWIDTH. . . . . .. . . . . 1IMC

(2) Adjust 355D Attenuator to obtain display with
60 dB vertical deflection.

(3) Adjust A9A2L1 and A9A2L.2 to obtainbest com-
promise between maximum vertical deflection
and best symmetry.

5-82. FINAL TUNING, 180 MC OSC AND AMPLIFIER
AND HARMONIC GENERATOR ASSY A6.

Y

5-83. PROCEDURE. Setup is similar to that shown
in Figure 5-7.

a. Replace RF gasket (removed in step d, Para-
graph 5-67), converter casting top cover, and the 26
screws and washers which hold cover to casting; tighten
screws tightly.

b. Access holes in casting covers are covered with
push-inbuttons. Pull out buttons on 180MC OSC FREQ
ADJUST (A9A3CT) and 180 MC AMPLITUDE ADJUST
(ASA4C3) access holes.

¢. Compress pickup loop so it can be slipped into
A9A4C3 hole, and retune A9A3CT7 for 180 Mc +20 kc;
use modified GC plastic wand.

5-22
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d. Remove pickup loop, and readjust A9A4C3 (with
GC Wand) for maximum reading on milliammeter.

e. Repeat A9A3CT and A9A4C3 adjustments until
requirements of both steps ¢ and d are met.

f. Replace buttons in access holes for A9A3CT and
A9A4C3, and remove buttons from 1800MC OUTPUT
ADJUST A9A4C7 and ASA4R2.

g. Tune A6 FREQ ADJ (Figure 5-11) for maximum
milliammeter reading.
Note

To tune A6, first loosen hex nut lock with a
crowfoot wrench which has well insulated
handle.

h. Using GC Wand, return A9A4C7 toward center
of its maximum current tuning range, and readjust
A9A4R2 for 2.0 to 4.0 mA reading on milliammeter.

5-84. FINAL TUNING, 200-20MC MIXER.
a. Use setup shown in Figure 5-9.

b. With cover on converter assembly, check tuning
as detailed in Paragraphs 5-79 through 5-81. Only
very slight adjustment will be required.

5-85. Sensitivity Adjustments,

5-86. Optimum adjustment of sensitivity requires
special equipment (noise figure meter with 20-Mc input)
that may not be available. Therefore this Manual also
provides an alternate, though less accurate procedure
(see Paragraph 5-92). Procedure given in Paragraph
5-82 must be performed before making sensitivity
adjustments.

5-87. NOISE FIGURE MEASUREMENTS.

5-88. EQUIPMENT REQUIRED.

a. Noise Figure Meter (J16-340B) (20-Mc input):
item 27 in Table 5-1.

b. Shielded coaxial cable terminated with BNC male
connectors (10503A): item D in Table 5-2.

c. VHF Noise Source (343A): item D in Table 5-2.

d. Adapter, BNC male to BNC male connectors
(UG-491A/U): item J in Table 5-2.

e. UHF Noise Source (349A): item 29 in Table 5-1.

f. Adapter, Type N male to BNC male connectors
(UG-1034/U): item AF in Table 5-2,

g. 50-ohm Coaxial Termination (908A): item AG in
Table 5-2.

h, Crowfoot wrench with well-insulated handle, for
7/16-inch hex nut; item A# in Table 5-2.

i. Adapter, Type N male to BNC female connectors
(UG-201A/U): item L in Table 5-2.

j. 2 Gc IF Tuning Driver; item AH in Table 5-2.

k. Screwdriver.

02435-1
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5-89. CONVERTER 200-MC IF NOISE FIGURE.
a. Setup. See Figure 5-10.
(1) Disconnect external jumper cable from 200 MHZ
OUTPUT, and connect 343A Noise Source to
200 MHZ INPUT.

Ji6-3408B
NOISE FIGURE METER

INPUT @ /DlgDE

C

@p 10503a CONNECTION TO 200MC INPUT
MADE VIA UG-49IA/U
BNC M-TO-M ADAPTER
@p343a VHF
\N(ﬂje SOURCE

200MHZ, SWEEP
ouT INPUT,
i F N~ [e) CONTROL
TEST
POINT Py
\.\—/

!
85I 8551 - o
B55|A~-A~-418 “5V
50-60"
SUPPLY

Figure 5-10. Setup, 200-Mc IF
Noise Figure Measurement

@pyie -3408
NOISE FIGURE METER

SOURCE

CONNECTION MADE
TO 2GC IF INPUT
VIA ADAPTER
UG-1034/U

@p3asa
UHF N0|s;©9

Section V
Paragraphs 5-89 to 5-90

(2) Connect 8551 to 851, and noise figure meter
INPUT toIF TEST POINT on 851 rear panel.

(3) Set 8551 LINE to ON and check that SIGNAL
IDENTIFIER is at OFF.

b. Procedure. Instructions given assume use of
equipments shown in Figure 5-10. On J16-340B Noise
Figure Meter:

(1) Set
INPUT. . . . . . .« ¢ o v o 20 Mc
NOISE SOURCE. . . . . . . . . . . DIODE
NOISE FIGURE (rear panel) . . . . . .AUTO

(2) Switch METER FUNCTION to 4 mA, and adjust
DIODE CURRENT to 3.31 mA.

(3) Measure noise figure:

(a) Switch METER FUNCTION to zero, and set
meter to zero.

(b) Switch METER FUNCTION to INF, and set
meter to INF.

(¢) Switch METER FUNCTION to NOISE FIGURE
and read meter. {(Reading should be <6.5dB.)

c. Disconnect 343A, and connect 200 MHZ INPUT
to 200 MHZ OUTPUT. Leave noise figure meter con-
nected to IF TEST POINT on 851 rear panel.

5-90. 2GC MIXER A7 NOISE FIGURE.
a, Setup. See Figure 5-11.

(1) Connect 349 UHF Noise Source to J16-340B
Noise Figure Meter.

A6 FREQ ADJ
A7 FREQ ADJ

2GC MIXER

ﬁ)/ASSY A7

5l
i

I.LE TEST
wPOINT

e

8551A-C-15

115V/50-607
© SUPPLY

Figure 5-11. Setup, 2GC Mixer A7 Noise Figure Measurement
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Section V
Paragraph 5-91

(2) Disconnect external jumper cable between 2GC
I.F.INPUT and 2GC OUTPUT. Connect noise
source to 2GC L[.F. INPUT using Adapter
UG-1034/U. Terminate noise source with 908A
Coaxial Termination at 349A TERMINATION.

b. Procedure.

(1) Switch METER FUNCTION to GAS TUBE, and
adjust GAS TUBE CURRENT to 150 mA,

(2) Measure NOISE FIGURE:

(a} Switch METER FUNCTION to zero, and set
meter to zero. :

(b) Switch METER FUNCTION to INF, and set
meter to INF.

(c) Switch METER FUNCTION to NOISE FIG-
URE, and read meter.

(3) Adjust for minimum noise figure.

(a) Loosen hex nut on A7 FREQ ADJ with a
crowfoot wrench which has well-insulated
handle.

(b) Tune A7 FREQ ADJ for minimum noise
figure. (Noise figure should be < 17 dB.)

{¢) Lock A7 FREQ ADJ.

(4) Disconnect 349A from 2GC I.F, INPUT, and
reconnect 2GC I, F. INPUT to 2GC OUTPUT.
Leave noise figure meter connected to noise

CABLE Wi
CONNECT VIA
UG-201A/U
TYPE N MALE TO

BNC FEMALE

|
COAXIAL MIXER™
ASSY A3

.

Model 8551B

source and 851 IF TEST POINT. Leave 908A
Termination at 349A TERMINATION.

5-91. 2GC IF AMPLIFIER A5 NOISE FIGURE.
a. Rest 8551 on left side, and remove bottom cover.

b. Disconnect Cable W1 from connector J14 on Co-
axial Mixer Assembly A3 (see Figure 5-12).

c. Connect Cable W1 to 349A Noise Source NOISE
OUT connector; use a UG-201A/U (Type N male to
BNC female) adapter to make the connection.

d. Measure noise figure (see Paragraph 5-90b,
steps (1), (2). (Noise figure should be < 13 dB.)

e. If noise figure is more than 13 dB, tune the A,
B and C FREQ ADJ tuning slugs. Use a 2 Ge IF
Tuning Driver, and work from left to right, with FREQ
ADJ A (see Figure 6-4) considered as the adjust farthest
left. Figure5-13 shows how to use the 2 Gc IF driver.
Unlock the slug lock, adjust each tuning slug for min-
imum noise-figure indication on the noise figure meter,
and lock each FREQ ADJ tuning slug as it is tuned.
Repeat the tuning a second time for optimum results.
(Noise figure should be < 13 dB).

f. Disconnect noise source, and connect Cable W1
to Connector J14. Disconnect noise figure meter from
851.

JI6 -3408B
NOISE FIGURE METER

~
X ﬁ/\/\ 349A \
/ UHF NOISE \ i
SOURCE TUBE
© .

85518 -B-I!

Figure 5-12. Setup, 2GC IF Amplifier A5 Noise Figure Measurement
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5-92. ALTERNATE PROCEDURE FOR SENSITIVITY
ADJUSTMENT.

5-93. PROCEDURE.

a. Connect convenient signal to 8551B INPUT and
adjust controls to obtain signal on 851 CRT.

b. Tune A7 FREQ ADJ (Figure 5-11) and all three
A5 frequency adjustments (starting with FREQ ADJ A -
see Figure 5-13) for maximum signal amplitude on
CRT. Use a crowfoot wrench with a well insulated
handle to loosen the hex nut on A7,

Note

Although this procedure brings sensitivity
within specifications, it may not give as good
a result as the noise figure technique.

5-94. Phase-Lock Adjustments.

5-95. EQUIPMENT REQUIRED.
a. Oscilloscope (130C): item 1 in Table 5-1,
b. Digital Voltmeter (3440): item 2 in Table 5-1.
¢. Electronic Counter (5245L): item 7 in Table5-1.
d. Frequency Comb Generator (8406A): item 14 in
Table 5-1.

e. BNC Tee (UG-274A/U): BNC male connector to
2 BNC female connectors; item F in Table 5-2.

f. 1000-ohm resistor.

2GC IF
TURN TO ADJUST. \ TUNING DRIVER

TUNING SLUG \
TURN TO UNLOCK,

OR LOCK \
SLUG LOCK ®

2GC IF AMPLIFIER
ASSY A5

SLUG LOCK

B551B-A-9C

Figure 5-13. Using 2GC IF Tuning Driver

02435-1

Section V
Paragraphs 5-92 to 5-96

g. HF Signal Generator (606A/B); item 9 in Table 5-1.

h. UHF Signal Generator (8614A): item 11 in Table
5-1.

i. Screwdriver.

5-96. Thephase-lock system adjustment canbe deter-
mined by checking the phase-lock hold-in range and
the 20- and 30-Mc residual signals. In the interest of
keeping your maintenance time to a minimum, we rec-
ommend that you do not undertake the entire adjust-
ment procedure unless absolutely necessary. The
hold-in range tests are spelled out in steps at through
ay; the 10- and 20-Mc filter tests, in steps bh and bi.
If the results of both tests are within tolerance, no
adjustment is required. If the hold-in range is out of
tolerance, the entire procedure should be completed.
If the residual signals only are out of tolerance, only
that part of the procedure pertaining to the 10- and
20-Mc filters (steps bh through bn) need be completed;
however, the lock assembly must be removed from the
instrument (steps a through h) for access to the
adjustments.

Lock Assembly Removal

a. Remove top and right side covers of 8551B; dis-
connect Cables W28 and W31 at Connectors J27 and
J30 (see Figure 5-15).

b. Remove the 2 screws securing right handle as-
sembly to chassis and remove handle.

c. Remove cable clamp securing Cables W28 aﬁd
W31 to right side assembly.

d. Remove the 8 serews securing center section of
right side assembly.

e. Remove Converter Assembly A9 to make room
for removal of lock assembly (see Paragraph 5-67c).
It may be necessary to disconnect the coaxial cables
from the converter assembly.

f. Remove the 4 screws securing lock assembly
base plate to chassis and work lock assembly free of
instrument.

g. Installcenter section of right side assembly and
secure with at least one screw. Reconnect cables to
Converter Assembly A9 and secure converter assembly
to chassis.

h. Position instrumenton its left side and phase lock
assembly on a piece of cardboard (or other insulating
material) on the side frame of instrument (see Fig-
ure 5-14), Reconnect Cables W28 and W31 to Con-
nectors J27 and J30.

Tracking

i. Using BNC tee, connect 851B sweep to SWEEP
INPUT connector on 8551B and to horizontal input of
oscilloscope.

j. On 8551B, set LINE to ON, FREQUENCY(GC)
to .01-2, SPECTRUM WIDTH to 1 MC/CM, and STA-
BILIZATION to UNSTABILIZED. Set TUNE to 2 Gc
on LOCAL OSC FREQ scale, then push it in (to fine
tuning position). Set STABILIZATION to STABILIZED.

5-25
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Section V Model 8551B
Figures 5-14 &5-15

DIRECTIONAL
COUPLER
BLOCK

J26

Pl
A23P1/J29 z

Figure 5-14. Lock Assembly A15 Ready for Adjustment

B551A- A-52

A15C7
AlI5TP2 AISTPI +150V AISC3

=
-
-
-~

-
-
-

Figure 5-15. Test Points for Lock Assembly Adjustments
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k. Adjust horizontal sensitivity on oscilloscope for
a full 10-cm display. Set for DC BALANCED, DC-
coupled input, and set sweep on center graticule line.

m. K A14R9 2:1 ADJ (Figure T-27) was replaced as
part of instrument repair, initially set TUNE to 4 Ge
on LOCAL OSC FREQ scale, and adjust A14R9 for a
resistance between 200 and 400 ohms; otherwise this
initial adjustment of A14R9 is not required.

n. Connect oscilloscope vertical input to XA14,
pin 12.

0. Rotate TUNE and observe ramp on oscilloscope.
Ramp should move about 0 V, jumping back at the
completion of each revolution of TUNE. (A single
turn potentiometer, R6, is coupled directly to the
TUNE control. With each revolution of the TUNE
control, R6 completes a cycle and starts over. The
point at which the wiper arm of R6 leaves one end of
the resistance material and picks up the other is the
"step'" and is referred to as such throughout this
procedure. )

p. Set TUNE just counterclockwise of the step and
note bottom of ramp with respect to 0 V reference
(see Figure 5-18).

q. Set TUNE just clockwise to the step and note top
of ramp with respect to 0 V reference.

r. Set TUNE to BWO frequency of 2 Ge.

w29

Jag
SAMPLER I0MC
INPUT

CONNECTS TO MOUNTING 535213
CIRCULATOR ATI BRACKET OUT PU
Figure 5-17.

02435-2
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Paragraph 5-96 (Cont.)

2. JUST AFTER STEP

TOP OF RAMP SHOULD
BE WITHIN X0.2v
OF OV

ov ov

I. JUST BEFORE STEP:

Al4R23 SELECTED SO BOTTOM
OF RAMP IS WITHIN fo.2v
OF oV 8551 A-A-40

Figure 5-16. Adjustment of Sweep Ramp,
Phase-Lock Circuit

s. Adjust oscilloscope vertical sensitivity for a
ramp amplitude of 10.0 em.

t. Set TUNE to BWO frequency of 4 Ge (coarse
tuning can be used providing STABILIZATION switch
is set to UNSTABILIZED position during tuning).

u. Adjust A14R9 2:1 ADJ for a ramp amplitude of
5.0 cm.

v. Retune to BWO frequency of 2 Ge.

Oscillator and Discriminator

w. Using BNC tee, connect counter to J26, 10-Mc
output (Figure 5-17). Insert a 1k resistor at the tee
in series with the cabletothe countertoreduce loading
effects of the cable.

J26

10MC OUTPUT
TO SAMPLER

J29 LO OUTPUT
PULSE AMPL TERMINATE IN 500
INPUT (ON REAR PANEL)

B55IA-A-438

Lock Assembly A15 and Sampler Assembly A23, Model 8551B
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x. Set SPECTRUM WIDTH VERNIER control full
CCw.

y. Set TUNE control for 0 V at XA14, pin 12.

z. Set A15A1C21 DISC SEC ADJ for counter reading
of 9.998 to 10. 002 Mc.

aa. Remove mounting screws securing Sampler As-
sembly A23 to Lock Assembly Al5 and disconnect the
two assemblies at A23P1/J29 (Figure 5-17). Connect
de voltmeter to A23P1 output of sampler assembly
(first ground voltmeter probeto remove any possibility
of static charge on thelead)and adjust A15A1T1 10MC
AMPL OUTPUT TUNING for a maximum voltmeter
reading.

ab. Adjust A15A1C9 10MC AMPL INPUT LEVEL to
the point where voltmeter reading approached a plateau
(amplifier begins to saturate). Do not overdrive the
amplifier. Voltmeter reading should be between 0.9
and 2.5 V.

ac. Repeat steps x,y, and z. Then replace sampler.

ad. Connect a shorting strap between A14TP1 and
Al4TP2.

ae. Reconnect sweep to 8551B and connect 20-Mc IF
OUTPUT from 8551B to 851B. Connect 1-Mc signal
from frequency comb generator to 8551B INPUT and
phase-lock analyzer on1l Mc/cm spectrum width (push
TUNE in for fine tuning).

af. Rotate TUNE to step point (if necessary reset
STAB TUNE to make step point obvious) and note lin-
earity of comb signalon 851B on each side of the step.

ag. Adjust A15A1C16 DISC PRIM ADJ for best com-
promise on both sides of the step.

ah. Repeat steps x through ab except make counter
readings between 9.999 and 10.001 Mc.

ai. Rotate TUNE one revolution at BWO frequency
of 2 Gc; minimum counter reading should be between
0.974 and 0.976 Mc, and maximum reading should be
between 10. 024 and 10.026 Mc. I necessary, adjust
STAB TUNE for proper readings. Remove counter.

Search Oscillator

aj. Set STABILIZATION to STABILIZED, and LINE
to STANDBY.

ak. Center PRE STAB BAL control and adjust
A15A4R33 balance potentiometer (Figure 5-27) to
center OSC TRACK BALANCE meter.

am. Removeconnectionbetween A14TP1and A14TP2.

5-28
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Directional Coupler

Note

In the following steps, instructions for ad-
justment of Directional Coupler A23DC1 are
included only for the case in which some re-
pair has been made on the Sampler Assembly
A23. Otherwise do not adjust A23DC1 until
step az.

an. Set LINE to ON, STABILIZATION to UNSTAB-
ILIZED, pull TUNE control out for coarse tuning.

ao. Connect sweep from 851B to 8551B SWEEP IN-
PUT and to oscilloscope horizontal input.

ap. Connect A15TP2 pulse amplifier output to oscil-
loscope vertical input and note the amplitude of beat-
frequency signal and symmetry of upper and lower
envelopes while tuning LO frequency from 2 to 4 Gc.
Signal should be between 150 and 300 mV p-p.

aqg. K necessary, reposition the coupling loop of
A23DC1 Directional Coupler (see Figure 5-14) for
proper signal amplitude (increase couplingto increase
signal). Coupler block is pulled in (to increase coupling)
by four corner screws and pushed out by four corner
setscrews. Since the two sets of screws work against
each other, loosen one set beforetightening the other.
After adjustment, use a gauge (such as a drill bit) to
be sure spacing between the block and assembly body
is the same all around.

ar. Note amplitude and symmetry of upper and lower
beat-note envelopes (step ap).

as. K upper and lower beat-note envelopes are not
symmetrical, improve symmetry by readjusting
A15A1C9 10MC AMPLINPUT LEVEL toreduce 10-Mc
amplifier drive.

Phase-Lock Hold-In Range

at. Stabilize (Figure 3-4) analyzer at 3.6 Gc on
LOCAL OSC FREQ scale.

au. Rotate SPECTRUM WIDTH VERNIER fully coun-
terclockwise (zero spectrum width) and slowly rotate
PRE STAB BAL clockwiseuntil OSC TRACK BALANCE
meter jumps, indicating phase lock jumps to next 10-
Mc harmonic.

av. Set LINE to STANDBY; measure and record dc
voltage at A13TP5 (junction of A13C16 and A13R31).

aw. Return LINE to ON and rotate PRE STAB BAL
counterclockwise until OSC TRACK BALANCE meter
is centered again; continue rotating PRE STAB BAL
counterclockwise until meter jumps again.

ax. Set LINE to STANDBY; again measure and re-
cord dc voltage at A13TP5. The average of the abso-
lute magnitudes of the two voltage readings should be
less than 1.20 Vdc.

02435-2
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ay. Stabilize analyzer at2.0 Gecon LOCAL OSC FREQ
scale, and repeat steps au through ax. The average
of the absolute magnitudes of the two voltage readings
should be greater than 0.35 Vdc.

az. If voltmeter readings are out of tolerance, re-
position coupling loop of A23DC1 Directional Coupler
(see step aq) and repeat procedure from step at. If
meter readings are low, increase coupling; if high,
decrease coupling.

Tracking Accuracy at Step

ba. Recenter OSC TRACK BALANCE meter with PRE
STAB BAL.

bb. Set SPECTRUM WIDTH VERNIER to CAL and
SPECTRUM WIDTH to 100 KC/CM.

be. Apply 1-Mc markers from frequency comb gen-
erator to 8551B INPUT.

bd. Rotate TUNE to the step and adjust STAB TUNE
so marker shifts about 100 ke to the left on 851B CRT
as TUNE is rotated clockwise through the step.

be. Tune to LO frequency of 4 Ge (to save time, use
coarse tuning and relock at 4 Ge without adjusting STAB
TUNE). Note marker shift as TUNE is rotated clock-
wise through the step; shift should be about 100 kc to
the left.

bf. If necessary, readjust A14R9 2:1 potentiometer
for proper shift.

bg. Remove frequency comb generator from 8551B
INPUT.

10- and 20-Mc Filters

bh. Tune to low end of band and observe residual

signals at 20 and 30 Mc on 851 CRT; compare each
with signal from signal generator. Both should be
-80 dBm or below. If so, phase-lock adjustments are
completed.

bi. If signals are excessive, disconnect Cable W30
from Phase-Lock Assembly A15 at J30 (Figure 7-22),
and recheck signal amplitudes. If signals remain ex-
cessive, see Paragraph 5-158. If signals are reduced
to less than -85 dBm, adjust A15A4C29 10MC FLT
ADJ and A15A4C28 20MC FLT ADJ per the following
steps.

bj. Remove bottom cover from Lock Assembly A15
togain accesstofilter adjustments; then, with all wires
and cables connected tolock and sampler assemblies,
turn 8551B on and tune to 10 Mc. '

bk. Adjust A15A4C29 10MC FLT ADJ for minimum
10-Mc signal.

bm. Tune to 20-Mc signal and adjust A15A4C29 20MC
FLT ADJ for minimum 20-Mc signal.

02435-1
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bn. Tune to 30 Mc and recheck amplitude of 30-Mc
signal with signal generator. Compromise adjustment
of 10- and 20-Mc filter adjustments may be required
to minimize 30-Mc signal.

Noise Check

bo. Set
SPECTRUM WIDTH. . . . . . 30 KC/CM
ATTENUATOR(DB) . . « « +« « « v « « . . 0
VERTDISPLAY. . . . . .. .. ... .LOG
ILF.BANDWIDTH. . . ... ... . . .IKC
SWEEP TIME. . . . . . . .10 MILLISEC/CM
LF.GAINDB) . « « + ¢ ¢ ¢« ¢« ¢ « v« . .70
FREQUENCY(GC). . . . . . . . . . . .2-10
TUNE . . . . . for 2.2 Gc on Frequency Scale

bp. Set Signal Generator 8416A for 2.2 Ge, and con-
nect generator to 8551B INPUT. Stabilize (see Fig-
ure 3-4).

bq. At signal generator, adjust output for 7.0 cm
display on 851 CRT. Noise sidebands should be 54 dB
down, 90 kc away from center frequency; see Fig-
ure 5-18.

br. If noise is not within specifications:

(1) Check whether noise is generated in phase-lock
loop or by circuits external to Lock Assembly
A15 by switching STABILIZATION to UNSTAB-
ILIZED. If noise source is external to lock
assembly, noise level will decrease slightly
and frequency stability will deteriorate. See
Table 5-21:6 and Paragraph 5-141.

(2) If noise source is withinlock assembly, try re-
adjusting 10MC AMPL INPUT LEVEL adjust-
ment A15A1C9, and then recheck steps w through
bg. If noise still is not within specifications,
check Varicap A15A1CR1 (Figure 7-23) and
Sampler Diode A23CR2 (Paragraph 5-214).

bs. Set
FREQUENCY(GC). . . . . « « . . . .01-2
TUNE. . . . . for 1.1 Gc on Frequency Scale
Signal Generator . . for 1.1 Ge, 7.0 cm trace

bt. Stabilize analyzer (see Figure 3-4). Noise side-
bands should be more than 60 dB below CW signal level;
90 kc or more away from center frequency when using

fundamental mixing. (See Figure 5-18.)
FREQ(GC)
To; -2

60dB

)

\

|

\ MIN
|
|
\

C)
=

54 dB

f
/
MIN l
/
|
|
/

L]

[ 90KC —+{+ 90KC |

Figure 5-18. Limits, Lock Assembly
Noise Sideband Check

- i
)

8551B-A-29
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Paragraphs 5-97 to 5-105

bu. Set signal generator and TUNE for 1.9 Gc and
repeat check.

bv. Replace lock assembly.

5-97. Adjustment of Resistor RS5S.

5-98. Perform front panel adjustments (paragraph
3-39 and 3-40).

5-99. SIGNAL IDENTIFIER frequency shift accuracy
check and adjustment.

a. Set:
FREQUENCY(GC). . .. ........ ... .01-2
LE.GAINDB) . . .o it v it et et e e 0
LINE . ... . . e e ON
SYNC. ... ... .. . it INT
SWEEPTIME .......... 3 MILLISEC/CM
VERTDISPLAY. .. ............... LOG
ILF. BANDWIDTH ............... 10KC

Note

At each step of SIGNAL IDENTIFIER, fre-
quency of the 180Mc Oscillator output in-
creases 18.18 kec. At any step, then, of
SIGNAL IDENTIFIER, output of the 180MC
Oscillator should be

180 Mc + n(18. 18 ke)
where n = SIGNAL IDENTIFIER position
designation

b. To check the 180MC Oscillator output, connect
a pickup loop to a frequency counter, as indicated in
Figure 5-7, and insert the loop in the A9A4C3 hole
(Figure 5-8) in the Converter Cover.

c. Adjust R55SIG IDENT CAL for best compromise
across SIGNAL IDENTIFIER's 12-step range.

5-100. COUPLING OF BWO POWER TO
COAX MIXER A3.

5-101. CHECK.

a. Set:
SPECTRUM WIDTH VERNIER . .. .. max ccw
(no sweep)
LINE .. ...... ... e, STANDBY
TUNE. . ... 2 Gc on LOCAL OSC FREQ scale
FREQUENCY(GC). . .. ........... .01-2
5-30

Model 8551B

b. Measure A3 Mixer bias:

(1) Connecta dc voltmeter such asthe 412A between
bias terminal on Mixer Assembly A3 and chassis
ground.

(2) If necessary, adjust potentiometer R1 on Bias
Generator Assembly A25 for a voltage reading
of 0.0 £0. 05 volts (see Figure 5-25).

(3) Disconnect the bias lead from Mixer A3 atA3C3
and connect the 412A current leads from the bias
terminal on the mixer and to chassis ground.

(4) Set the 8551 LINE switch to ON. Allow at least
a half-hour warmup before making check. TUNE
from 2 to 4 Ge. Current reading on the 412A
should be at least 0. 150 mA.

c. Leave TUNE at minimum-current setting, and
meter connected between mixer bias terminal and
chassis ground.

5-102. ADJUSTMENT. Location of Coax Mixer A3 is
shown in Figure 5-25, and directional coupler is iden-
tified in Figure 5-26.

a. Diode current can be increased by removing one
of gaskets (ABMP11 Figure 5-26). Removal of more
than one gasket may severely affect flatness from 8 to
12 Ge.

b. If trouble is experienced around 2.01 Ge, the
current can be increased by lowering the frequency of
the IF cavity. To lower the cavity frequency, turn the
tuning screw (see Figure 6-3)in a clockwise direction.

Note

This is a compromise against mixer conver -
sion loss and no more than 1/2 dB should be
sacrificed (see Paragraph 2-19).

5-103. OSC TRACK BALANCE METER
ZERO SET.

5-104. With the 8551 turned off, the OSC TRACK BAL-
ANCE meter is centered, and unless the instrument
is subjected to severe mechanical shock, it is unlikely
that the meter will ever have to be zero set. However,
in the event the information ever should be required,
instructions are given below.

5-105. Location of the meter assembly on the rear of
the front panel is shown in Figure 7-4. Instructions
for freeing the frontpanel are given in Paragraph5-229,

a. Remove meter assembly from front panel. Note
spacer washers, if any.

b. Remove tape dot from meter adjustment hole,

c. Withpointed instrumentsuch as a soldering tool,
reposition adjustment fork to position pointer exactly
at 0. (The soldering tool is listed as item T in Table
5-2.)

d. Stick tape dot over hole, and reinstall meter.

02435-2
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Table 5-14
INSTRUMENT SERIAL NUMBER
TABLE 5-14. CHECK AND ADJUSTMENT TEST CARD
Procedures in this test card correspond to
Paragraphs 5-52 through 5-105.
02435-1 5-30a
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Section V Model 8551B
Table 5-14
Table 5-14. 8551B Check and Adjustment Test Card
Par. ‘Record
Ref. |Step Operation Min, Act. Max
INSTRUMENT OFF
1 | Mechanical and visual inspection By
5-104 | 2 | OSC TRACK BALANCE meter zero set, if required
INSTRUMENT ON
5-52 POWER SUPPLIES
Power Supply Measurements; Setup: Figure 5-4.
5-55 3 |+150V
a. Adjust A19R47 Vdc| +149.0 +151.0
b. 103.5-126.5 V line Regulation Vdc +1.0
Ripple mV rms 0.7
4 |-200V Vde} -195 -205
103.5-126.5 V line Regulation Vde +1.0
Ripple mV rms 0.4
5 |+300V Vdc| +295 +305
103.5-126.5 V line Regulation Vde £1.0
Ripple mV rms 0.9
6 |-6.3V
a. Adjust A18R7 Vdc -6.2 -6.4
b. 103.5-126.5 V line Regulation Vde +0. 1
Ripple mV rms 7.0
5-57 7 |BWO ANODE VOLTAGE
a. Set TUNE to low-frequency stop (max left)
b. Adjust A16R8 (Figure 5-4) for anode voltage stamped on BWO
5-58 8 | BWO FREQUENCY CALIBRATION
Helix Sweep-Voltage Limit Adjustments; setup: Figure 5-5.
a. Set
Frequency Comb Generator . . . .100MC
SPECTRUM WIDTH. . . . . .100 KC/CM
TUNE. .2 Gc on LOCAL OSC FREQ scale
5-62 b. Find 2-Gc feed-thru signal.
5-30b 02435-2
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Table 5-14. 8551B Check and Adjustment Test Card (Cont.)

Section V
Table 5-14

Par.
Ref.

Step

Operation

Record

Min.

Act.

Max.

5-63

5-64

10

TUNE
Setting Check
c. 2.0Ge Measure A17A1TP1 Vde

d. 4.0 Ge Measure A17A1TP1 Vde

R4 SPECTRUM CENTERING Adjustment

a. Set SPECTRUM WIDTH . . ... 1 MC/CM
SWEEP TIME . ... 10 MILLISEC/CM
STABILIZATION ... UNSTABILIZED

b. Center marker with TUNE

¢. Set SPECTRUM WIDTH to 10 MC/CM
d. Center marker with SPECTRUM CENTERING adjust

e. Set SPECTRUM WIDTH to 1 MC/CM. I display is
not centered:
Center with TUNE
Check with SPECTRUM WIDTH at 10 Mc
If necessary readjust SPECTRUM CENTERING

f. Repeat until display remains centered as SPECTRUM
WIDTH is switched from 1 MC/CM to 10 MC/CM.
Leave generator connected to INPUT.

Helix Voltage Shaping

a. Set SPECTRUM WIDTH to 10 MC/CM. Adjust TUNE
to center marker.

b. TUNE To center
Setting (Ge) marker adjust

2.0 Al1TA2R25 Ge

2.1 Al17A2R23 - best compromise Ge

2.4 Al17TA2R21 Ge
2.6 Al17A2R19 Ge

2.8 Al7TA2R17 Ge

-0.20

98.0

2.08
2.18
2.38

+0, 20

102.0

2.22

2.42

02435-2
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Section V

Model 8551B

Table 5-14
Table 5-14. 8551B Check and Adjustment Test Card {Cont.)
Par. Record
Ref. Step Operation Min. Act. Max.
TUNE To center
Setting (Gc) marker adjust
3.0 Al17A2R15 Gec | 2.97 3.03
3.2 A17A2R13 Ge | 3.17 3.23
3.4 A17A2R11 Gec | 3.37 3.43
3.6 A1TA2R9 Gec | 3.57 3.63
3.8 A1TA2RT Ge | 3.77 3.83
4.0 A17A2R5 Gec | 3.97 4.04
5-82 11 | CONVERTER AND HARMONIC GENERATOR ADJUSTMENTS
a. Using setup shown in Figure 5-7, slip pickup loop into
A9A4C3 hole, and adjust ASA3CT for 180 Mc. Mc | 179.98 180. 02
Then adjust A9A4C3 for maximum milliammeter reading.
b. Adjust A6 FREQ ADJ (Figure 5-11) to peak milliammeter,
adjust A9A4CT7 toward center of maximum current range
and adjust A9A4R2 for meter reading between 2.0 and
4 mA. mA 2.0 4
5-77 c. With setup of Figure 5-9, set
SPECTRUM WIDTH. . . . .100KC/CM
FREQUENCY(GC). . . . . . . . .01-2
STABILIZATION . .UNSTABILIZED
TUNE . .2 Ge (for signal on CRT)
SYNC. . . ... ... .. ... LINE
I.F.BANDWIDTH. . . . . . . . . 1l0KC
VERT DISPLAY . . T (8]
SWEEP TIME . 3 MILLISEC/CM
d. Adjust A9L5, A9L.6, A9LT7, ASA11.4, A9A2L1, and
A9A21.2 for maximum vertical deflection and best
symmetry of 851 display.
5-85 SENSITIVITY
5-89 12 | Converter A9 200MC IF Noise Figure (NF) Measurement;
Figure 5-10.
a. Connect J16-340B NF Meter to IF TEST POINT on
rear of 851, and 343A Noise Source to 8551 200 MHZ
INPUT.
b. Measure noise figure. dB 6.5
¢. Leave NF meter connected.
5-90 13 | 2GC Mixer A7 NF Measurement; Figure 5-11.
a. Connect 349A Noise Source to 2GC IF INPUT
b. Tune A7 FREQ ADJ for minimum NF dB 17
c. Lock A7 FREQ ADJ
d. Leave NF meter connected.
5-30d 02435-2
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Model 8551B Section V
. Table 5-14

Table 5-14. 8551B Check and Adjustment Test Card (Cont. )

Record
Par.
Ref. |[Step Operation Min. Act. Max.

5-91 14 | 2GC IF AMPL A5 NF Measurement; Figure 5-12.
a. Connect 349A Noise Source to Cable W1.

Measure NF. dB 13
Connect Cable W1 to J15 on Coax Mixer A3.

Disconnect NF meter from 851.

g0

5-92 15 | Alternate Sensitivity Adjustment.
a. Perform step 11 above.

b. Connect signal between 10.1 Mc and 1.8 Gc with
an amplitude less than -15 dBm to INPUT.

c. Adjust A5 and AT for maximum signal amplitude
on display.

5-95 PHASE-LOCK ADJUSTMENTS

Equipment Required
Oscilloscope (130C)
Digital Voltmeter (3440)
Counter (5245L)
Frequency Comb Generator (8406A)
1000-ohm resistor
851 Display Section

b -96a-h a. Remove Lock Assembly A15 and connect externally
to 8551 (Paragraph 5-96a through h).

5-96i-s | 16 | b. Tracking Adjustments
(1) If required (see Paragraph 5-96m) set A14R9 2:1 ADJ ohm| 200 400

(2)Set LINE. . . . . . . .. ... . .ON
FREQUENCY(GC) . . . . . . .01-2
SPECTRUMWIDTH . . . .1 MC/CM
STABILIZATION. . . . STABILIZED
TUNE . . . . . 2Gc and fine tuning

5-961,k,11 {3) Connect oscilloscope to XA14, pin 12.

5-960 (4) Observe ramp as TUNE is rotated through one
revolution; note step (defined in Par.5-960).

Fig.5-16 (5) Set TUNE just cew of step and note bottom
of ramp with respect to OV reference (see
Figure 5-16). Vdc{-0.2 +0.2

(6) Set TUNE just cw of step and note top of
ramp with respect to OV reference. Vde|-0.2 +0.2

('7) Set TUNE to 2 Gce; adjust oscilloscope vertical
sensitivity for 10.0 cm ramp amplitude.

(8) Set TUNE to 4 Ge¢, and adjust A14R9 2:1 ADJ
for 5.0 cm ramp. Retune to 2 Ge.

02435-2 5-30e

HP 8551B Spectrum Analyzer RF Section.max



Section V
Table 5-14

Table 5-14. 8551B Check and Adjustment Test Chard (Cont.)

Model 8551A

Step

Operation

5-96af

5-86ai

5-96
aj-am

17

18

d. 10MC Oscillator and Discriminator; Figure 7-26.

(1) Connect counter to J26, 10 Mc output.

(2) Set TUNE for 0 V at XAl14, pin 12.

(3) Set A15A1C21 DISC SEC ADJ for Mc
(

4) Set 10MC OSC FREQ ADJ A15A1C2 for 180 V
at A15C3.

(5) Disconnect sampler at A23P1/J29. Connect dc
voltmeter at A23P1 (first discharge VM probe).
Adjust 10MC AMPL OUTPUT TUNING A15A1T1
for maximum voltmeter reading.
VM reading Vde

(6) Adjust 10MC AMPL INPUT LEVEL A15A1C9
for point where amplifier starts to saturate. Vde

(7) Repeat steps (2), (3), (4); connect sampler
assembly at A23P1.

(8) Connect A14TP1 and A14TP2 together.

(9) Connect 851 and 8551 at SWEEP INPUT and IF
OUTPUT. Connect 1 Mc from frequency comb
generator to 8551 INPUT, and stabilize analyzer
(Fig. 3-4) on 1 Mc/cm spectrum width.

(10) Rotate TUNE to step, and on 851B, note linearity
of comb signal on each side of step.

(11) Adjust DISC PRIM ADJ A15A1C16 for best
compromise on both sides of step.

(12) Repeat steps ¢ and d through (7) except counter
reading should be Mc

(13) Rotate TUNE one revolution at 2 Ge.
Minimum counter reading Mc

Maximum counter reading Mc

(14) Remove counter.

e. Search Oscillator; Figure 7-29.

(1) Set STABILIZATION ... STABILIZED
LINE............. STANDBY
PRE STABBAL. ........ center

9.998

0.9

9.999

9.974

10.024

10. 002

2.5

10.001

9.976
10. 026

5-30f
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Model 8551B

Table 5-14. 8551B Check and Adjustment Test Card (Cont.)

Section V
Table 5-14

Par.
Ref.

Step

Operation

Record

Min.

Act.

Max.

5-96ak

5-96
an-as

5-96
at-az

5-96an

5-96
ba-bg

19

20

21

(2) Adjust balance potentiometer A15A4R33 to center
OSC TRACK BALANCE meter.

(3) Remove connection between A14TP1 and A14TP2.

Directional Coupler; Figure 7-29.

Read Note preceding Par. 5-96an before proceeding.

(1)Set LINE. . . . . . ... ... ON
STABILIZATION. .UNSTABILIZED
TUNE . . . . . for coarse tuning

(2) Connect sweep from 851 to 8551 and oscilloscope
horizontal input.

(3) Connect output from A15TP2 to oscilloscope
vertical input; note beat-frequency amplitude,
symmetry of upper and lower envelopes while
tuning BWO from 2 to 4 Ge. mV p-p

(4) If necessary, reposition coupling loop; see
5-96aq. If envelopes are nonsymmetrical,
see 5-96ar, as.

Phase-Lock Hold-In Range.

(1) Stabilize (Fig.3-4) analyzer at BWO frequency
of 3.6 Ge.

(2) Set SPECTRUM WIDTH VERNIER full ccw;
slowly rotate PRE STAB BAL cw until OSC
TRACK BALANCE meter jumps.

(3) Set LINE to STANDBY; measure and record
dc voltage at A13TP5. Vde

(4) Set LINE to ON, and rotate PRE STAB BAL
to center OSC TRACK BALANCE meter;
continue rotating PRE STAB BAL ccw until
meter jumps again.

(5) Repeat step (3). Average of the absolute
magnitudes of the two readings should be
less than 1.20 Vdc. Vdc

(6) Stabilize analyzer at 2. 0 Ge¢, and repeat
steps (2) thru (5). Average of absolute
magnitudes of the two readings should be
greater than 0.35 Vdc. Vde

(7) If VM readings are out of tolerance, see
Paragraph 5-96az.

Tracking Accuracy at Step.

(1) Center OSC TRACK BALANCE meter with
PRE STAB BAL. :

(2) Set SPECTRUM WIDTH VERNIER . . . CAL
SPECTRUM WIDTH. . . . .100KC/CM
Frequency Comb Generator . . . .1 MC

150

0.35

300

1.20

02435-2
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Section V Model 8551B
Table 5-14

Table 5-14. 8551B Check and Adjustment Test Card (Cont. )

Record
Par.
Ref. (Step Operation Min. Act. Max

(3) With frequency comb generator connected to INPUT,
rotate TUNE to the step, and adjust STAB TUNE
so marker shifts left about 100 k¢ as TUNE is
rotated cw through step.

(4) Tune to BWO frequency of 4. 0 Gc. Note marker
shift to left as TUNE is rotated cw through step;
should be about 100 kc.

(5) If necessary, adjust 2:1 ADJ A14R9 (Fig.7-26).

(6) Disconnect frequency comb generatior.

5-96 22 i. 10- and 20-Mc Filters.
bh-bn

(1) Tune to low end of band, and observe residual
signals at 20 and 30 Mc on 851 CRT.

(2) Compare each with signal from signal generator dBm | -85

(3) If residuals are within limits, phase-lock adjust-
ments are completed; if not, see Par. 5-96bi
through bn,

5-96 j. Noise Check.

bo-bu (1) Set SPECTRUM WIDTH. . . . .30 KC/CM
ATTENUATOR(DB) . . . . . . . . .0
VERT DISPLAY. . . . . . . . . LOG
I.F. BANDWIDTH. . . . . . . . IKC
SWEEP TIME. . . . 10 MILLISEC/CM
LF.GAINMB). . - . + » . ...10
FREQUENCY(GC). . . . . . . . 2-10
TUNE . . . 2.2 Gc on Frequency Scale

(2) Set signal generator for 2.2 Ge; connect to
INPUT. Stabilize (Fig.3-4).

(3) Adjust signal generator for 7.0 cm display on
851 CRT. Observe trace for noise sidebands.
5-96br 90 ke from F dB | -54
(4) Set FREQUENCY(GC) . . . . . . . . .01-2
TUNE . . . . 1.1Gc on Frequency Scale

Signal Generator. . . for 1.1Gec, 7.0 cm
851 CRT trace

(5) Stabilize (Fig. 3-4). Observe for noise
sidebands.

90 ke from F dB | -60

k. Replace Lock Assembly.

5-30h 02435-2
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Model 8551B

5-106. TROUBLESHOOTING.

5-107. The following types of troubleshooting infor-
mation are provided in this manual.

a. Trouble Localization: a step-by-step localization
procedure that assumes no knowledge of the source of
the trouble; Paragraph 5-109 and Tables 5-17 through
5-20.

b. Function Troubleshooting Chart: Table 5-21; lists
symptoms of nonstandard operation together with sug-
gested checks for clearing the trouble.

c. Sectional Troubleshooting: troubleshooting infor-
mation for the various sections of the 8551B (Para-
graphs 5-114 through 5-169).

5-108. General troubleshooting information is con-
tained in Tables 5-15 and 5-16. Table 5-15 contains
a cross reference between assembly numbers, desig-
natior.s, schematic diagrams and illustrations. Table
5-16 contains general troubleshooting reference infor-
mation listed alphabetically by component.

Section V
Paragraphs 5-106 to 5-111

5-109. TROUBLE LOCALIZATION.,

5-110. For troubleshooting purposes, the 8551B can
be divided into four main sections: 1) the power sup-
plies, 2) the receiver, 3) the phase-lock loop, and
4) the BWO and sweep circuits. A step-by-steplocal-
ization chart is provided for each of these main
sections. When using the charts: 1)if indication is
normal, follow the heavy-line path; 2)in sub-steps,
normal indication is the right-hand path; 3) after
adjustment or repair, recheck following the broken-
line path,

5-111, If the trouble is not found via the trouble local-
ization procedures, verify operation with the Perfor-
mance Checks (Table 5-10).

Note

Whether the trouble is located by means of
the trouble localization procedures or with
performance checks, always check the low-
voltage power supplies(see Paragraphs 5-114,
5-116), before proceeding with any other
checks.

Table 5-15. Assemblies to Schematics and Circuit Board /Assembly Illustrations

Assy Location (Fig. No. )

No. Designation Schematic Schematic Assy

Al Input Attenuator Assy RF Input 7-15 7-13

A2 Mixer /Coupler Assy 7-15 7-14

A3 Coax Mixer Assy 7-15 5-26

A4K1 | Coax Switch 7-15

A5 2GC IF Amplifier Assy 7-15 5-27

A6 Harmonic Generator Assy 7-15 6-6

AT 2GC Mixer Assy 7-15 6-7

A8K1 | Coax Switch 7-15

A9 Converter Assy Converter 7-18 7-16, 7-17

Al0 SIGNAL IDENTIFIER Switch Assy Converter 7-18 7-10
Switching Logic 7-21

All | FREQUENCY(GC) Switch Assy RF Input 7-15 7-11
Switching Logic 7-21
Converter 7-18

Al2 SPECTRUM WIDTH Switch Assy Switching Logic 7-21 7-12
Helix Control Input 7-32

Al3 Helix Control Assy 10MC Osc /Disc. 7-26 7-30
Helix Control Input 7-32 7-31
Helix Control 7-35

Al4 | Search Drive Assy 10MC Osc /Disc. 7-26 7-27
Sampler/Search Drive 7-29

Al Lock Assy 10MC Osc /Disc. 7-26 7-23
Sampler/Search Drive 7-29 7-25

AlB HV Time Delay Assy Helix Control 7-35 7-33
Primary Power 7-38

Al17 Helix Voltage Shaper Assy Helix Control 7-35 7-34

A18 LV Rectifier Assy Primary Power 7-38 7-37
Low-Voltage Power Supply 7-41

Al19 LV Power Supply Assy Low-Voltage Power Supply 7-41 7-39, 7-40

A20 LV Series Regulator Assy Low-Voltage Power Supply 7-41 7-42, 7-43

A21 Meter Board Assy Helix Control Input 7-32 7-8

A22K1| Coax Switch RF Input 7-15 7-13

A23 Sampler Assy Sampler/Search Drive 7-29 5-17

A24 STABILIZATION Switch Assy Switching Logic 7-21 7-28
Helix Control Input

A25 Bias Generator Assy RF Input 7-15 7-44

02435-1 5-31
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Section V

Model 8551B

Table 5-16
Table 5-16. General Troubleshooting Reference Information
Subject Paragraph Table /Figure
BWO
Aging, symptoms of 5-121
Connections Figure 5-19
Localizing trouble in 5-124
Noise and sideband check 5-127
Power supply troubleshooting 5-131
Troubleshooting the BWO 5-120
Charts
BWO Power Supplies, localization 5-27
BWO sweep circuits, localization 5-19
Harmonic Generator A6/2GC Mixer AT, localization 5-30
Initial localization 5-17
LV Power Supplies, troubleshooting 5-24
Overall troubleshooting 5-21
Phase-Lock Loop, localization 5-20
Receiver, localization 5-18
10MC VTO/Discriminator, localization 5-31
Circuit board extenders, use of 5-172
Converter Assy A9, troubleshooting 5-140
FREQUENCY(GC) Switch, 1/n attenuator check 5-29
Frequency identifier circuits, trouble in 5-21:7
Frequency response deterioration 5-21:5
Frequency unstable 5-21:4
Harmonic Generator Assy A6, troubleshooting 5-144
Helix Control, troubleshooting 5-134
Helix Control Input, troubleshooting 5-138
Lock Assy A15, working on 5-150
LV Power Supplies, troubleshooting 5-116 5-23, 5-24
Ohmmeters, safe ranges for transistor checks 5-33
Parts location 5-170 7-2
Phase-Lock Assy, excessive residuals in 5-160
5-32 02435-1
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Model 8551B Section V
Table 5-16
Table 5-16. General Troubleshooting Reference Information (Cont. )
Subject Paragraph Table /Figure
Phase-Lock Loop, troubleshooting 5-148
Pulse Amplifier A15A4, troubleshooting 5-158
Q1-Q2, in-circuit testing 5-114 5-22
Relays
Al16K1, Time Delay 5-169
A16K3, Filament Over Voltage 5-168
A16K4, Overload 5-164
Sampler Assy A23, troubleshooting 5-156
Sensitivity decrease 5-21:3
Spectrum width error 5-21:1
SPECTRUM WIDTH Switch, check data for 5-28
Switching Logic, troubleshooting 5-138
Transistors
Amplifier characteristics Figure 5-24
Biasing Figure 5-24
Emitter-base bias, check of 5-178a
General information 5-174
Q1-Q2, in-circuit testing of 5-114 5-22
Resistance measurement data, typical 5-32
Resistance measurements, safe ohmmeter ranges for 5-33
Short or open, check for 5-178b, 5-179
TUNE Control brake check 5-238b, ¢
Tuning accuracy, loss of 5-21:2
2GC IF Amplifier Assy A5, troubleshooting 5-146
2GC Mixer Assy A7, troubleshooting 5-144
7-CPS Oscillator /Differential Amplifier, troubleshooting 5-161
02435-2 5-33
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Section V

Table 5-1%7
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Section V
Table 5-18

Model 8551B
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Section V

Model 8551B

1) SPECTRUM WIDTH switch and

Table 5-19 Table 5-19. Trouble Localization Chart, BWO Sweep Circuits
STEP 1
- - == -7 See Paragraph 5-109.
v

: Check sweep calibration,

s )

[ Procedure:

| LINE . ..ttt ettt ettt et oe et ON
SYNC ...... e e e e e e e e e e LINE

| IFBANDWIDTH, .. .............. .. AUTO SELECT

| SWEEP TIME . . . ..........00n0... 3 MILLISEC/CM

| VERT DISPLAY . ... ...ttt iitn i vnnns LOG
FREQUENCY(GC) . ...ttt v it e eeiieeee e .01-2

| SPECTRUMWIDTH . . ................. 10 MC/CM

| TUNE ..... e e e near low end of band to find 2-Ge

Iy self-check signal.

| With TUNE, move signal just off left end graticule. Read Fre-

| quency Scale.
Pointer should be at 50 Mc + 10%.

I Set SPECTRUM WIDTH, in turn, at 30, 100, and 200 MC/CM,

| at each setting, retune to move signal just off left-end graticule.

I Reading on Frequency Scale should be 150, 500, and 1000 Mc

| + 10% respectively.

| %

| v

| Calibration off. Sweep calibration normal.

4 l

I Check:

I

3

Reference Differential Amplifier
A13Q15/16. See Par. 5-139.

2) Helix Control circuits. See
Par. 5-134.

Check display for frequency accuracy
and linearity as input frequency changes.

Procedure:
SYNC ittt e et ettt nes it ennnens . LINE
IF BANDWIDTH + ¢ ¢ v v v oo v neennns AUTO SELECT
SWEEP TIME . + o+ e e eseeveenn. 3 MILLISEC/CM
VERTDISPLAY .....cevveereeneeneeees. LOG
FREQUENCY(GC) . . i v i ittt i et eeae e .01-2
SPECTRUMWIDTH, . ........00.... 100 MC/CM
TUNE + oo v v v 3.5 Gc on LOCAL OSC FREQ scale

1) Connect 1- to 2-Ge signal generator to INPUT; set for
1 Ge.

2) Display should appear at left-end graticule. Tune gen-
erator to 2 Ge while watching display for frequency ac-
curacy and linearity of travel.

Note: Near and at 2 Ge, base line will Iift.

‘ —

Display faulty. Display normal. Sweep

T circuits functioning.

cuits. See

— — — 4 — — - Check Helix Control cir- \'

Par, 5-134.

Check Phase-Lock Loop, Table 5-20

5-38
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Section V

Table 5-20. Trouble Localization Chart, Phase-Lock Loop Table 5-20

Check residual FM, unstabilized
mode. See Par. 5-317.

excessive

L |

See Paragraph 5-109.

Residual FM within specs
(40 kc peak-to-peak or less)

Check BWO power supplies for ex-
cessive ripple. See Par., 5-133.

|

|

|

|

* ¥
| Residual FM
|

|

|

I

I

I

|

Phase-lock Analyzer. See Fig. 3-4.

I.]

{

|

4 | Excessive noise or
jitter on display.

Display is steady

Check phase-lock loop. See

|
I
[
| | Stabilize section of Item 4,
I
i

Table 5-21.
e
STEP 3 - - - - oo T T
| A 4
| Check residual FM, stabilized
| mode. See Par. 5-36.
f ¥ I"""""""'I
Residual FM excessive. Residual FM within specs
! | (1 ke peak-to-peak or less)
|
| Check 10MC VTO and Discrim-
| inator. See Par. 5-154.
I q -
- - - - — - — — - —— = = = = |
STEP 4 ' v
| Check phase-lock and phase-lock
| tuning. See Par. 5-13, 5-14.
| |
¢ ‘ i
: Phase-lock not functioning. Phase-lock tuning normal.
Phase-lock system
1 functioning.
I
| Check:
1) 10MC driver circuits (on A13,
1 A14 Boards, see Fig. 7-26).
| 2) 10MC VTO and Discriminator
| | A15A1; see Fig. 7-26. Verify performance is
Ny within Specifications;
see Table 5-10.
02435-1 5-39
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Model 8551B

Table 5-21
Table 5-21. Functional Troubleshooting Chart
Operating Background
Symptom Mode Information |Possible Cause Suggested Remedy
1. SPECTRUM WIDTH AND SWEPT-FREQUENCY LINEARITY
Unstabilized
Percent error is same, Fig. 4-4 Perform procedure
range to range Par. 4-17 given in Par.5-59
thru 5-62.
Percent error is not same, Fig.4-4 Check A13Q12-16,
range to range A13VR1-2. See
Par.5-138.
Stabilized
Percent error greater than
+5% of indicated frequency Par. 4-11 Check adjustments,
Par.5-59.
2. TUNING ACCURACY
Loss of tuning accuracy Fig.4-5 Check R4SPEC TRUM,
CENTERING Adjust-
ment, Par. 3-31
Check BWO fre-
quency calibration
Par.5-58.
SIGNAL IDENTIFIER not set | Set SIG IDENT to
at OFF OFF.
180MC Osc (3rd LO) and thus| Align 180MC Osc
the 1800MC Osc (2nd LO) are{ (see Par. 5-82).
detuned
LO dial is correct but '"n" Look for mechanical
Frequency Scales on rotating misalignment of
drum are offset. Scales or for bent
pointer; Par.5-234.
3. SENSITIVITY
Decrease in Analyzer sensi- Fig.4-2, 4-3| A3CR1 Mixer diode defective | To check diode,
tivity; 2 GC IF measure conversion
loss: see Par.2-19.
Diode replacement
procedure, see
Par.5-191.
A3R1 defective See Par.5-194.
2GC IF Assy Ab Check 2GC IF Ampl
gain, Par. 5-146,
A25 Mixer bias or A3CR1 See instructions,
Diode current incorrect Par.5-101, 5-102.
5-40 02435-2
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Model 8551B Section V
Table 5-21
Table 5-21. Functional Troubleshooting Chart (Cont. )
Operating Background
Symptom Mode Information | Possible Cause Suggested Remedy

Decrease in analyzer sensi-
tivity, 200MC IF (FREQUENCY]
{(GC) at 1.8-4.2)

Loss of sensitivity noted when

operating with FREQUENCY
(GC) set for any coaxial band

4. FREQUENCY STABILITY

AT 2GC Mixer /A6 Harmonic
Generator

A2 Mixer/Coupler Assembly

BWO power output low

Loss of sensitivity in 200MC
IF Amplifier A9A1

Loss of sensitivity in 200~
20MC Mixer Assembly ASA2

Loss of sensitivity in 20MC
IF Amplifier in 851

Loss of BWO power due to
insufficient coupling

Measure Diode
ATCR1 current, see
Par.5-144,

See Par.5-213.

Measure BWO output
power. If low, check
BWO; see Par. 5-120,

See Par. 5-100.

HP 8551B Spectrum Analyzer RF Section.max

Frequency unstable Fig. 4-6, Power Supplies See Par.5-116,
4-10
Unstabilized Ripple, BWO helix. To Check A13Q5-16,
check: Par.5-131 A13V1-2,A13VR1-2.
Series Regs V1,V2
Ripple, BWO anode. Check: +300V supply, Anode
Par.5-131 supply A16Q2
Ripple BWO collector. Check V4
Check: Par.5-131
BWO (Noise FM) Check: Replace BWO, Par.
Par.5-127 5-181.
OSC TRACK BALANCE meter Fig.4-8 Search Differential Amplifier | Check A14Q11,A14Q13
drifts and/or is jumpy (jump- 1
iness referred to is exclusive Misadjustment of A15A1C9 See Par.5-96z, ar
of T-cps oscillation; this is Noisy Pulse Amplifier Check A15A4Q5-7
normal) emitter followers
NoisySampling Diode A23CR2 | See Par. 5-217.
Stabilized
Noise FM 10MC Oscillator Check A15A1V1,
A15A1V2,
A13Q1-Q4 ,A15A1ICR1
check phase-lock
alignment (Par.5-95)
T-cps'FM Phase-lock loop open, BWO Check R6 for broken
being FM'd by Search Osc leads;see Par.5-205
Check Sampler
diodes A23CR1-2,
Par.5-214.
02435-2 5-41
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Table 5-21
Table 5-21. Functional Troubleshooting Chart (Cont. )
Operating Background
Symptom Mode Information | Possible Cause Suggested Remedy

5. FREQUENCY RESPONSE
Frequency response not

within specs, 2GC IF only

Frequency response not within|
specs, 200MC IF only (FRE-
QUENCY(GC) at 1.8-4.2)
Frequency response not within

specs with FREQUENCY(GC)
set for any coaxial band

6. NOISE SIDEBANDS

Noise and spurious sidebands
appear in display

7. SIGNAL IDENTIFIER

Signal shift is either more
or less than 2 cm

8. STABILIZATION

Lose phase-lock as TUNE
is turned

SIGNAL
IDENTIFI-
CATION
switch
operated

Stabilized

High SWR, A3 Coax Mixer
Assy

High SWR, A2 Mixer/Coupler
Assy

High SWR, ATTENUATOR(DB)

Noisy tubes or transistors

Sampler coupling too loose

BWO power low; measure
(Par. 5-44)

Verify 10MC VTO
functioning properly;
see Par.5-96v-ai.

Check Pulse Ampli-
fier A15A4 Par.5-158

Check A3CR1, A3R1
and A3E1 (see Fig.
6-3).

Check A2CR1; see
Par.5-213.

At one setting only
resistive card prob-
ably defective;see
Par.5-200.

At all settings, check:
1)pin assembly on
INPUT Connector J1
2)Connector J36 on
Coax Switch A22 and
connector on ATTEN -
TATOR(DB) cable W34

Check Helix Control
Assy A13 tubes and
transistors.

A15A1V1 in Lock
Assy Al

BWO (see Par.5-127)

Perform SIGNAL
IDENTIFICATION
Check and Adjust-
ment; see Par. 3-38.

Check SIGNAL IDEN-
TIFICATION switch,
including voltage-
divider stick (shown
in Fig.7-18).

Par.5-96at-az

Check BWO; Par.
5-120.

5-42
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5-112. SECTIONAL TROUBLESHOOTING.

5-113. Information on troubleshooting the various sec-
tions of the 8551 is given in Paragraphs 5-114 through
5-169.

5-114. Checking Transistors Q1-Q2,
LV Rectifier AlS.

Note

For general data on in-circuit and out-of-
circuit testing of transistors, see Paragraph
5-174.

5-115. To check base-emitter junction of transistor
Q1 or Q2 (associated with LV Rectifier Assembly
Al18), connect voltmeter as noted in Table 5-22. In
each transistor, the base should be approximately
0.3 negative with respect to the emitter; for actual
voltages, see schematic, Figure 7-38. Any sensitive
high-impedance voltmeter, such as the HP 3440 Digi-
tal Voltmeter or 412A Precision V-0-A, is suitable.

5-116. Troubleshooting LV Power Supply.

5-117. The low-voltage power supply is completely
transistorized. There are three regulated supplies,
1 -200-V supply and 2 +150-V supplies. The 2 +150-V
supplies are stacked so that +150V and +300 V are
available.

5-118. OVER- CURRENT PROTECTION, Over-cur-
rent protection is provided by an over-current switch

Section V
Paragraphs 5-112 to 5-118

Table 5-22, Connection Point, Q1-Q2 Base-Emitter
Forward Bias Check

Connect VM Between
Chassis and

Point on
Xstr Measurement Component | Fig. 7-37
Q1 | Base to chassis Q1 base Q1B, Q2E
Emitter to chassis| Q1 emitter | A18R2
Q2 | Base to chassis Q2 base Q2B, A18Q10Q
Emitter to chassis| Q2 emitter | QlB,Q2E

circuit in each of the three supplies. If a short-cir-
cuit should occur in the instrument -200 V line or
in the -200-V supply, Overload Switch A19Q10 would
turn on andclamp the base of A19Q9 to output of Series
Regulator A20Q5 and A20Q6. Series Regulator A20Q5
and A20Q6 are turned off as long as the voltage drop
across A19CR17 and A19R39 exceeds the voltage drop
across A19R3%7, A19Q2 and A19Q6 are overload
switches for the +150 V and +300 V supplies. Table
5-23 gives typical resistances to ground for each of
the supplies.

Table 5-23. Resistances to Ground, 8551 Power Supplies

Measurement Typical Resistance (ohms)
Point, HV Figure
Supply TD Assy Al6 Reference *410B **410C
-200V -200 7-33 12K 11K
-15V -15 7-33 ) Skl 100%**
+15V +15 7-33 PG 400+
+150V +150 7-33 3.5K 45K
+300V +300 7-33 8K 23K
BWO Anode ANODE 7-33 12K 100K
BWO Helix HELIX 7-33 800K 850K
BWO Collector A16R3 7-33 800K 1.4 meg
*As measured with 410B VTVM, 851 not connected to 8551.
**As measured with 410C Electronic Voltmeter, 851 connected to 8551.
**x*0On RX1K range.

02435-2
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Section V
Paragraphs 5-119 to 5-125

5-119. TROUBLESHOOTING. Normal voltages are
indicated on the LV power supply schematic, Figure
7-41. I the L'V power supply stops regulating some

Table 5-24. Troubleshooting Chart,
LV Power Supplies

Supply Trouble Indication | Possible Cause

+300V Voltage high shorted A20Q1,
Q2

shorted A19Q1
shorted A19Q2
open A19Q3
shorted A19Q4
open A19CR2

high + 150V

open A20Q1, Q2
open A19Q1
open A19Q2
shorted A19Q3
open A19Q4
shorted A19CR2
low + 150V

shorted A20Q3,
Q4

shorted A19Q5
shorted A19Q6
open A19Q7
shorted A19Q8
open A19CR10
high -200V .
(more negative)

open A20Q3, Q4
open A19Q5

open A19Q6
shorted A19Q7
open A19Q8
shorted A19CR10
low -200V

(more positive)

shorted A20Q5,
Q6

shorted A19Q9
shorted A19Q10
open A19Ql11
shorted A19Q12
open A19CR18

open A20Q5, Q6
open A19Q9

open A19Q10
shorted A19Q11
open A19Q12
shorted A19CR18

Voltage low

+150V Voltage high

Voltage low

-200v Voltage high

Voltage low

5-44
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of these voltages will change. However, by measuring
potential differences across the semiconductors and
referring to the schematic, voltages shown on the sche-
matic will still help in isolating trouble to a particular
component. Table 5-24 gives possible troubles for
high-~ or low-voltage indicationsin each supply. If any
voltage is low, check output of rectifiers before trouble-
shooting regulator. See Table 5-11 for ripple values.
Also refer to Figure 4-10.

5-120. Troubleshooting the BWO.

5-121. SYMPTOMS OF AGING,

5-122. Common symptoms of BWO aging are:
a. Reduced RF output throughout tuning range,
b. Complete loss of RF outputat some one frequency.

c. Persistent shutdown (Helix Overload Relay A16
K4 operates) when BWO is being operated toward high
end of tuning range.

The first two symptoms usually are caused by reduced
cathode current, while the third usually is caused by
gas ionization in the BWO. If the cause of the last
symptom is gas ionization, no adjustmentof operating
voltages will restore normal full-band operation.

5-123. To determine if the cause of the symptom is
actually the BWO:

a. Measure BWO filament voltage and current (see
Paragraph 5-126, a-h).

b. If heater voltage and current are correct, check
anode voltage supply (see Paragraph 5-126, steps a,
c-e).

c. If voltage to BWO anode is correct, and tube is
within warranty, go through the procedure given in
Paragraph 5-124 to localize the trouble. If tube is
outside of warranty, try the procedure given in Para-
graph 5-183 before replacing the tube.

5-124. LOCALIZATION.

5-125. EQUIPMENT REQUIRED.
a. DC Voltmeter (3440A): item 2 in Table 5-1.

b. Clip-On DC Milliammeter (428B): item 4 in
Table 5-1.

¢. Resistors:
120K 10% 2w
50K 10% 2w
50K 10% 1w
5 ohm 10% 10W
d. Clip leads, 3 each, 10-inch or longer.

e. Screwdriver with long insulated handle.

WARNING

Throughout procedure, remember danger-
ously high voltages are presenton BWO leads.

02435-2
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5-126. PROCEDURE. The following procedure iso-
lates trouble to the BWO tube or to the power supplies.

a. Disconnect 8551 from power source.

b. Rest 8551 on instrument top, remove bottom
cover and right side panel. The BWO is located im-
mediately below the Helix Voltage Shaper Assembly
A17 on the bottom of the instrument. The BWO ter-
minals are on the end near the rear panel. Remove
the 6 screws securing helix voltage shaper assembly
mounting plate to right side frame and rear chassis.
Position assembly Al17 out of the way.

c. Disconnect helix, collector, anode, and filament
(brown) leads. See Figure 5-19 for BWO terminal
arrangement and color code. Connecteachlead through
the loading resistor specified in Table 5-25 to chassis
ground.

d. Set
TUNE . . .to 2 Gec on LOCAL OSC FREQ scale
SPECTRUM WIDTH VERNIER . . . . maxccw

e. Connect 8551 to power source, and set LINE to
ON. Refer to Table 5-25, and measure voltages as
indicated. If voltages are correct, proceed to next
step; if incorrect, check power supplies.

Table 5-25. Resistor Substitution
Data, W/J BWO, 8551B

Approx Voltage

3 s 1
Lead Loading Resistor across Resistor

Yellow (helix)] 120K 10% 2W 320 to 360 Vdc

White 50K 10% 2W 420 to 500 Vdc
{collector)
Blue (anode) 50K 10% 1W for voltage

specified on tube

Brown 5 ohm 10% 1W -6.3 vdc

(filament)

1Connect Loading Resistor between lead and chassis.
2Measure with TUNE at 2 GC and SPECTRUM
WITH VERNIER set max ccw.

ANODE (BLU)
COLLECTOR (WHT)
/—'/—-HELIX (YEL)

\_\—HEATER (BRN)
HEATER (BLK)

CATHODE (BLK)

Figure 5-19. BWO Connections

02435-2

Section V
Paragraph 5-126

f. Disconnect 8551 from power source. Disconnect
loading resistors. The next check will be of current;
to provide adequate loops for safe measurementof the
currents, reconnect leads to BWO as follows:

(1) Connect collector and anode leads directly to
BWO.

(2) Connect helix and filament leads to BWO via clip
leads at least 10 inches long to provide a suf-
ficiently large loop so thatcurrentcan be meas-
ured with safety. Dangerously high voltages are
present in and around the BWO when the instru-
ment is turned on, and greatcare should be used
when making measurements near the BWO.

(3) Disconnect cathode lead from BWO, and recon-
nect lead to BWO cathode terminal via a 10-inch
or longer clip lead.

g. Reconnect 8551 to power source, and set LINE
to ON.

h. Using Clip-On DC Milliammeter (428B):

(1) Monitor filament current (should be approxi-
mately 1 ampere). If there is no filament cur-
rent, the filament is probably open. Disconnect
8551 from power source and check with an ohm-
meter (such as the 410B/C or 412A); connect
ohmmeter from heater (brn)to heater (blk)(see
Figure 5-19). Filament resistance should be
approximately 1 ohm.

(2) Monitor helix currentas TUNE is turned through
its range from 2 to 4 Ge. (Should be approxi-
mately 1-1/2 to 4 mA maximum across the band,
with current at high end of band typically near
maximum.

Note

If total current exceeds approximately 6.2 mA,
Helix Overload Relay A16K4 turns off the high
voltage.

(3) Monitor helix current at high end of band. As-
suming helix overload relaydid notoperate with
TUNE at 4 G¢, set TUNE at 4 Gc and monitor
helix current for 5 to 10 minutes to be sure that
helix current does not increase with time.

Note

If helix overload relay operates with TUNE
at 4 Ge, trouble could either be tube aging or
defocused BWO.

(4) Monitor cathode current. (Correctcathode cur-
rentis stamped on tube; typically it will be from
9 to 12 mA.

Note

Low cathode current generally indicates aging
of tube though it may indicate a bad anode.

5-45

HP 8551B Spectrum Analyzer RF Section.max



Section V
Paragraphs 5-127 to 5-136

i, Set TUNE to 4 Gc on LOCAL OSC FREQ scale.
At ANODE test point on the A16 HV Time Delay As-
sembly board (see Figure 7-33) measure anode voltage.
(Voltage which should be obtained is stamped on side
of BWO tube.)

Note

If anode voltage is low, and voltage measured
in step e was correct, anode may be shorted
or partly shorted.

5-127., BWO NOISE AND SIDEBAND CHECK.,

5-128. Two simple checks for localizing noise to the
BWO are given below. Both should be performed, and
if both indicate the BWO is the source of the noise ap-
pearing in the display, the BWO requires replacement
(see Paragraph 5-187).

5-129. VARYING THE ANODE VOLTAGE. Anode
voltage is adjusted with BWO ANODE ADJ A16R8 on
the A16 HV Time Delay Assembly board (Figure 7-33).
The adjustment is accessible with the 8551 bottom
cover removed. While decreasing anode voltage
slightly, watch the display on which the noise is present;
if noise disappears, noise probably is in the BWO.

5-130. SCREWDRIVER TEST. This check must be
made with the Analyzer unstabilized. If noise and/or
sidebands appear when operating stabilized, set STA-
BILIZATION to UNSTABILIZED. Leave the 8551con-
nected to the 851, rest the 8551 on its left side, and
remove the bottom cover. Then, using a metalscrew-
driver witha long insulated handle, run the screwdriver
along the length of the edge of the BWO. In this check
the screwdriver is used to distort the magnetic field
of the BWO and slightly change its focus; if the noise
or sidebands either disappear or increase, the BWO
is the noise source.

WARNING

Be extremely careful when working near qr
with the BWO when power is turned on. Dan-
gerously high voltages are present.

5-131. Troubleshooting the BWO Power Supplies.

5-132. Because the high voltages supplies to the BWO
are controlled by the helix control circuit it may be
difficult to determine whether one of the supplies or
the control circuit is at fault; localization procedures
are given in Table 5-27.

5-133. If tuning is normal but there is excessive re-
sidual FM in the BWO output:

a. Check the low-voltage power supplies for exces-
sive ripple (see Paragraph 5-55 and Table 5-11).

b. Check the BWO supplies for ripple; setup is shown
in Figure 5-20, and limits and test points are given in

5-46
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Table 5-26. BWO Ripple Voltage Limits

Ripple Test

Measurement Where Limits (mV rms)
'BWO Anode | ANODE on Al16| < 3.6
Bd
BWO Helix HELIX on Al6 | <1.8
Bd
BWO Collector | At BWO; lead | = 250. (VM
coded white reading of 25 with
10:1 Probe)

Table 5-26. When checking, set TUNE for 2 Gc on
LOCAL OSC FREQ scale.

WARNING

If there is trouble in the BWO power supplies,
dangerously high voltages canbe presenteven
if TUNE is set to2Gc. Therefore always use
every precaution when working on or near the
BWOQO. With TUNE at the high end, danger-
ously high voltages are always present.

5-134. Troubleshooting the Helix Control Circuit.

5-135. Trouble in the helix control circuit normally
falls into one of two categories: 1)nonlinearity caused
by problems in Helix Voltage Shaper Assembly A17
(usually one of the diodes), or 2) total loss of sweep
caused by failure of some component. Since the helix
control circuit is a feedback circuit, normal changes
inthe gain of individual tubes or transistors generally
will not affect overall operation of the circuit.

5-136. NONLINEARITY. Nonlinearity of the display
in general will be caused by an open or a short in one
of the diodes in Helix Voltage Shaper Assembly A17.
Linearity can be checked as follows:

a. Set
FREQUENCY(GC). . . . . . . . . . .01-2
SPECTRUM WIDTH. . . . . 200 MC/CM
SPECTRUM WIDTH VERNIER . . . . . .CAL
SIGNAL IDENTIFIER . . . . . . . . . .OFF
TUNE. . . . . . for 1 Gc on Frequency Scale

b. Connect Frequency Comb Generator 8406A to
8551B INPUT, and set for 100-Mc comb markers.

c. Observe display. Comb markers should be
equally spaced across the 851 CRT. A shorted diode
in the helix voltage shaper assembly causes the mark-
ers at the left edge of the CRT to crowd in toward the
center. The degree of crowding depends upon which
diode is shorted. A shorted A1TA2CR9 causes least
crowding, while a shorted A17A2CR1 causes most.

02435-2
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Table 5-27, Localization Chart, BWO Power Supplies

Section V
Table 5-27

Check helix voltage.

1) Disconnect sweep from 851 at 8551B SWEEP INPUT on rear panel.
2) Set TUNE to 2GC on LOCAL OSC FREQ scale.
3) Measure helix voltage at HELIX TP8 on HV TD Assy A16 (see Fig. 5-20).

WARNING

Voltage may exceed 2000V. Use suitable equipment and every precaution.
Between +300V and +350V should be measured.

'

v

Voltage low

Voltage high

Measure output of Helix Supply
rectifiers A16CR1, CR2; con-
nect equipment suitable for
measuring high voltages to pos-
itive terminal of C7 (see Fig.
7-35). Voltage should be 2500V
+ 200V,

Voltage normal

on side of BWO.

Measure voltage at ANODE on
HV TD Assy A16 (see Fig. 5-20).

Voltage should be within approx-
imately + 5V of voltage stamped

l L ] ¥
¥ B Voltage low Voltage normal
Voltage low Voltage [ |
] normal Troubleshoot HV Supplies operating;

Troubleshoot Helix Sup-
ply rectifier circuit !
(Fig. 7-35).

e

Localize to Helix Series Regu-
lators or Helix Control circuit.

l

Measure voltage at grid (pin 1) of
Amplifier A13V1.

Voltage should be approx. -4.5V.
The A13 Board is accessible with
the bottom cover removed; see
Figs. 7-3, T7-35.

ancde supply

check BWO(Par. 5-120)

(see Fig.7-38).

Localize to Helix Series Regu-
lators or Helix Control circuit.

Amplifier A13V1.

Measure voltage at grid (pin 1) of

Voltage should be approx. -4.5V.

The A13 Board is accessible with
the 8551B bottom cover removed;
see Figs. 7-3, 7-35.

]

¥

Voltage more positive
than normal.

Voltage more nega-
tive than normal.

r

Check Helix Control
circuit; see Par.

Voltage more posi-
tive than normal.

Check Amplifier
A13V1 and Series

Check Amplifier

v

Voltage more nega-
tive than normal.

Check Helix

5-134. Regulators V1, V2 A13V1 and Control cir-
(called out in Fig. Series Regulators cuit, see
7-7. V1,V2 (called out Par. 5-134.
in Fig. 7-7). :
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Section V Model 8551B
Figures 5-20/5-21

#paocoo/H
VTVM

@looom
10l AC PROBE

115v/50-60"
SUPPLY
COLLECTOR

CABLE
WHT
BAND

I.l MEGOHM

VARIABLE
XFMR
cLIP LEAD/
10111A ADAPTER
BANANA PLUG \L HELIX
TO BNC-F AI6TP8
8551A-C-18

Figure 5-20. Setup, 8551 BWO Ripple Voltage Measurement

@p200co
WIDE RANGE @4OOD/H VTVM
OSCILLATOR VOLTMETER

AN

SHUNT 0OSC
OQUTPUT
WITH 68a

<&

TO MOVABLE CONTACT
TERMINAL ON R5
CONNECT VTVM HERE

A3 COAX

L MIXER ASSY

/ CABLE ASSY

R5 P/O | TUNE
ALSO SEE
FIGURE 5-29
CIRCULATOR
MTG PLATE 85518 -5-12

Figure 5-21. Setup, SPECTRUM WIDTH and A13Q15/Q16 Reference Differential Amplifier Check

5-48 02435-2

HP 8551B Spectrum Analyzer RF Section.max



Model 8551B

d. An open diode causes the right-hand markers to
shift off the rightedge of the CRT (i.e., the BWOnever
reaches 4 Ge). An open A16CR1 has the least effect
on the display, and an openA17A2CR9 has the most.

5-137. NO SWEEP. The helix control circuit is a
feedback circuit, and therefore a failure such as an
open or shorted component will upset all voltages
around the loop. Thus, a careful check of dc voltages
around the loop should locate the faulty component.
For example, if A13R 46 should open (the BWO cannot
be tuned, but you know that the high-voltage power
supplies are operating because voltages are very high),
a check of voltages around the loop reveals the following:

a. The voltage at testpoint 8 is much more negative
than normal. This in itself does not pinpoint the fault,
but certainly this abnormal voltage is causing the high
voltage power supplies to be excessively high.

b. Voltage at test point 9 is excessively high (prob-
ably checked during the testing of the high-voltage
power supplies). This excessively high voltage is to
be expected considering the voltage at test point 8.

c. Voltage at test point 10 is higher than normal.
This is to be expected considering the voltage at test
point 9.

d. Voltage at test point 11 is higher than normal.
This is to be expected considering the voltage at test
point 10,

e. Voltage at test point 7 is higher than normal.
This is to be expected considering the voltage at test
point 11. But voltage at test point 8 was much more
negative than normal. Thisis NOT normal considering
the voltage at test point 7. Therefore the trouble lies
somewhere between test point 7and test point 8. Thus
A13R46 has been pinpointed. A similar technique will
locate most other faults.

5-138. Troubleshooting the Switching Logic and
Helix Control Input Circuit.
5-139. The switching logic and helix control inputcir-

cuit can be checked as indicated in Figure 5-21. Pro-
ceed as follows:

a. Set
SIGNAL IDENTIFIER. . . . . . . . . . OFF
SPECTRUM WIDTH VERNIER. . . . . . CAL
FREQUENCY(GC) . . . . . . . . . . .01-2

b. Connect oscillator to SWEEP INPUT on 8551B
rear panel,

c. Adjust oscillator output for 100 cycles at 2.00
volts rms.

d. Measure the voltage on the rear terminal of TUNE
potentiometer R5 (see Figure 5-21). At each setting
of the SPECTRUM WIDTH switch, compare the voltage
measured with the voltages given in Table 5-28. :

e. Return SPECTRUM WIDTH to 200 MC/CM, and
check voltmeter readings against FREQUENCY (GC)
settings as indicated in Table 5-29.

f. In the eventof afault, refer to Tables 4-1 and 4-2
and to Figure 4-12 for a breakdown of the switching
logic and helix control input functions.

02435-2

Section V
Paragraphs 5-137 to 5-143

5-140. Troubleshooting Converter Assembly A9.

5-141. Converter Assembly A9 includes 180MC Oscil-
lator A9A3, 180MC Buffer Amplifier A9A4, 200MC IF
Amplifier A9A1, and 200MC-20MC Mixer A9A2. To
check 180-Mc oscillator for noise, connect oscilloscope
at point 2, Figure 7-17A.

5-142. Problems can be isolated to 180-Mc oscillator
and buffer by measuring power output at J25 (see Fig-
ure 5-6). Output power should be at least +18 dBm.

a. In general, low power is caused by tube aging.

b. In the event of total loss of power, localize to the
faulty component by making voltage checks.

5-143. To check for proper operation of the 200-Mc
IF amplifier and mixer, measure the gain. Input and
output connectors (200MHZ INPUT and IF OUTPUT)
are available on the rear panel. Gain should exceed
26 dB.

a. Loss of gain may be due to tube aging.

b. In the event of total loss of power, localize to the
faulty component by making voltage checks.

Table 5-28. Test Data for SPECTRUM WIDTH Check

SPECTRUM WIDTH TEST LIMITS
Setting (V rms)
200 MC/CM 18.0 -22.0
100 MC/CM 9.0 - 11.0
30 MC/CM 2.70 - 3.30
10 MC/CM 0.90 - 1.10
3 MC/CM 0.270 - 0.330
1 MC/CM 0.090 - 0.110
300 KC/CM 0.0270 - 0.0330
100 KC/CM 0.0090 - 0.0110
30 KC/CM 0.00270 - 0,00330
10 KC/CM 0.00090 - 0.00110

Table 5-29. Test Data for 1/n Attenuator Check

FREQUENCY (GC) TEST LIMITS
Setting (V rms)

.01 - 2 18.0 - 22,0

2 - 10 9.0 - 11.0

4 - 12.4 6.0 - 7.2

1.8 - 4.2 18.0 - 22.0

8 - 18 4.5 - 5.5

12 - 26 3.0 - 3.7

22 - 42 1.8 - 2.2
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Table 5-30
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Section V
Paragraphs 5-144 to 5-165

5-144. Troubleshooting Harmonic Generator
Assembly A6 & 2GC Mixer Assembly A7.

5-145. If thereis trouble in either Harmonic Generator
A6 or 2GC Mixer A7, generally the cause is the diode.
The localization procedure in Table 5-30 will check
out these assemblies.

5-146. Troubleshooting 2GC IF Amplifier AS5.

5-147. The 2-Gc IF amplifier can be checked by meas-
uring its gain.

a. Set FREQUENCY(GC) to 8-18.

b. Connect 2-Gc signal at -30 dBm to EXT MIXER
INPUT. .

c. Connect power meter to 2GC OUTPUT (J3).

d. Tune signal generator for maximum output on
power meter.

e. The gain through the 2-Gc IF amplifier should
be at least 10 dB. Ifgain is low, try retuning the cavity
(Paragraph 5-92); if the gain is quite low, Amplifier
A5V 1 should be replaced (Paragraph 5-197).

5-148. Troubleshooting Phase Lock Loop.

5-149. GENERAL.
5-~150. WORKING ON LOCK ASSEMBLY A1l5.

‘a. Preparation. After removing top cover from
8551, Tremove Converter Assembly A9.

b. 10MC Osc/Disc. 10-Mc Oscillator/Discriminator
A15ATmaybeworked on simply by removing top cover
from lock assembly. Before removingcover, unsolder
wire which projects through casting andis soldered to
lug on top cover.

c. Pulse Amplifier. See Paragraph5-96a through h.

5-151. SECTIONALIZATION. For troubleshooting
purposes, the phase-lock loop can be broken down as
follows: 1) 10-Mc Oscillator Drive Al4Ql thru Al4Q4
2) 10 -Mc Voltage - Tuned Oscillator/Discriminator
A13V2B, A13V5, and all of A15A1; 3) Sampler As-
sembly A23; 4)Pulse Amplifier Assembly A15A4; and
5) Search Oscillator /Differential Amplifier Al4Ql0
thru Al4Q12.

5-152. 10-MC OSCILLATOR DRIVE.

5-153. Voltages and waveforms appear on the sche-
matic diagram, Figure 7-26. The waveforms at test
points 12 and 13 also are shown in Table 7-1.

5-154. 10-MC VOLTAGE-TUNED OSCILLATOR/
DISCRIMINATOR.

5-155. The 10-Mc VTO/discriminator (Figure 7-26)
form a feedback loop, so a fault anywhere can affect
all parts of the circuit. Table 5-31 is a Localization
Chart for locating trouble in the feedback loop.

5-52

Model 8551B

5-156. SAMPLER ASSEMBLY A23.

5-157. The sampler assembly can be checked bydis-
connecting the assembly at J29 (Paragraph 5-217 a)
and measuring the output voltage (refer to Paragraph
5-96, steps y and z). Check the diodes (Paragraph
5-216) if the output voltage is low.

5-158. PULSE AMPLIFIER.

5-159. Troubles in Pulse Amplifier Assembly A15A4
are most easily located using an artificial inputsignal.
Disconnect Sampler Assembly A23 for the Pulse Am-
plifier Input J29, and at J29 inject a -35 dBm 10-Mc
signal, amplitude-modulated 20% at 1000 cps. Observe
the signal at pulse amplifier output A15TP2; it should
be approximately a 400-mV peak-to-peak, 1000-cycle
signal. If the signal is faulty, check waveforms
throughout the pulse amplifier. If the signal at pulse
amplifier output A15TP2 is normal check the signal
at J30. The signal here should be a 1000-cps signal
with an amplitude about half thatnoted atpulse ampli-
fier output A15TP2. If this waveform is faulty, check
A15A4Q6 and A15A4QT7.

5-160, Excessive residual signals:

a., If residual is at 10, 20, or 30 Mc, cause can be
ineffective filtering of the +15Vdc input to Pulse Am-
plifier A15A4. Check filter components; networks are
shown in Figure 7-29, and component location in Fig-
ure 7-24.

b. If residual is ata frequency other than 10, 20,
or 30 Mc, source probablyis external to Lock Assem-
bly A15,

(1) Check Harmonic Generator A6 for 180Mc +20kc;
see Figure 5-7 and Paragraph 5-83b, c.

(2) Check noise figure of 2GC Mixer A'7; see Para-
graph 5-90.

(8) Check noisefigure of 2GC IF Amplifier A5; see
Paragraph 5-91.

5-161. 7-CPS OSCILLATOR/DIFFERENTIAL
AMPLIFIER.

5-162. These circuits can be checked for operation
by observing the front panel meter. With STABILI-
ZATION set to UNSTABILIZED, thefront panel meter
should oscillate at about 7 cps with an amplitude of
about the width of the meter pointer.

5-163. Relay Checks.

5-164. HELIX OVERLOAD RELAY A16K4.

5-165. EQUIPMENT REQUIRED.

a. Clip-On DC Milliammeter (428A): item 4 in
Table 5-1.

b. Variable transformer; item 3 in Table 5-1.

¢. Soldering iron; item X in Table 5-2.

d. Variableresistor, 200K, 2W;item W in Table 5-2.

e. Clip leads, 2 each, 10-inch or longer.
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Table 5-31

Model 8551B
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Section V
Paragraphs 5-166 to 5-167

DC

5-1

a. Set 8551
LINE . . .. e e e e OFF
TUNE. . ... 2 Gc on LOCAL OSC FREQ scale
b. Rest 8551 0n left side, and remove bottom plate.
Unsolder the yellow helix lead from the BWO (see
Figure 5-19).
5-54

CLIP-ON

@pazen

AMMETER

Model 8551B

NQTE.
OLJNSOLDER BWO HELIX CONNECTION
AT BWO

HELIX
A6 TP8

200K VAR RESIST
TURNED CW TO
ABOUT HALF
(TO ABOUT IOOK}

Figure 5-22. Setup for Checking Helix Overload Relay A16K4, 8551B

66. SETUP. See Figure 5-22.
Note

The current in Helix Overload Relay A16K4
consists of two components; 1)the BWO helix
current and 2) the A17 Helix Voltage Shaper
current. Relay A16K4 is adjusted to operate
when helix current is 4.0 to 4.5 mA, in any
check or adjustment thetotal current through
A16K4 must betaken into consideration. With
BWO frequency at 2 Gc, shaper current is
approximately 0.3 mA, at 4 Gc it is about
2 mA. Thus with BWO frequency at 4 Gc,
A16K4 should operate when total current
through it is 6.0 to 6.5 mA. In general over-
load will occur only with BWO frequency near
4 Gc, for convenience and safety it is better
to check and adjust Relay A16K4 with BWO
frequency at 2 Gec, where helix voltage is ap-
proximately 320 volts instead of at 4 Gc where
helix voltage is 1800 volts. Because of the
reduced shaper current at the lower voltage,
Relay A16K4 should be adjusted to operate at
5.7to 6.2 mA.

c¢. Strap one end of the 200K variable resistor tothe
center terminal, as indicated in Figure 5-22. Set shaft
clockwise to about 100K; check with ohmmeter.

d. Using clip leads, connect resistor between test
point A16TP8 and chassis ground. Clip Milliammeter
probe around clip lead.

e. Connect 8551 to line voltage through Variable
Transformer set for about 115 volts.

5-167. PROCEDURE.

a. Set 8551 LINE to ON.

b. After ON lamp lights, while watching Milliam-
meter, reduce resistance of external variable resistor
(rotate shaft ccw slowly) until Relay A16K4 operates.

Milliammeter should read between 5.7 and
6.2 mA when relay A16K4 operates.

c. K Relay A16K4 operates at a current higher than
6.2 mA, turn 8551 OFF. Replace A16R16 with a larger
resistance value, and repeat steps a and b. X Relay
A16K4 operates at less than 5.7 mA, the value of
A1B6R16 must be decreased, and steps a and brepeated.

d. Turn 8551 LINE to OFF, and disconnect from
power.

e. Disconnect Milliammeter, variable resistor, and
clip leads. Resolder helixlead to BWO helix terminal.

02435-2
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:

1o

NG

6
TIME DELAY ASSY
TP3-8.3

/

11
Iy
% AIBCIO
{QI COLLECTOR
CONNECTION)
AI8
LV RECT
ASSY
8551A~ A-458

Figure 5-23. Shorting out LV Series Regulator
Q1 for 8551 Relay K3 Check

4,

5-168. FILAMENT OVER VOLTAGE RELAY A16K3.

a. Equipment Required: clip lead.

b. Procedure.

(1) Short out -6.3V Series Regulator Q1 by attach-
ing a clip lead from the positive terminal of
A18C10 on Assy A18 to -6.3 (TP3) on HV TD
Assy Al6; see Figure 5-23.

(2) Set variable transformer for 103.5 V and 8551
LINE to ON.

(3) Filament Over Voltage Relay A16K3 should op-
erate. Relay A16K3 is called out in Figure'7-3.

(4) Remove clip lead.
(5) Set LINE to OFF.

5-169. TIME DELAY RELAY A16K1.

a. Locate relay A16K1. (See Figure 5-22.)
b. While _.ci.ng the time, switch LINE to ON.

c. Note time when A16K1 operates. (A16K1 should
operate from 60 to 90 seconds after LINE is set to
ON.)

d. Set LINE to OFF.

02435-2

Section V
Paragraphs 5-168 to 5-178

5-170. PARTS LOCATION.

5-171. The key to parts locations is in the part desig-
nation.

a. Ifa component is mounted on an assembly board,
the designation is prefixed with the assembly number,
e.g., AIR5. Location of each assembly is called out
in Figures 7-2 and 7-3. In addition, a picture of each
assembly board is provided, and all components on the
board are identified. For the mostpart, board pictures
face the schematic in which the assembly appears.
All boardpictures are listed in the Listof Illustrations.

b. If a component is mounted on the chassis, the
designation has no prefix, e.g., R5. Since these parts
are harder to locate, a locator list, Table 7-2, has
been prepared that gives information on how to locate
the part.

5-172. CIRCUIT BOARD EXTENDERS.

5-173. Three extenders, two 15-pin extenders and a
22-pin extender, are shippedwith the 8551 RF Section.
These extenders, suppliedfor use when troubleshooting
boards such as Helix Control Assembly A13, Sampler/
Search Board Al4, or LV Power Supply A19, make it
possible to extend the board from the instrument for
easy access to components and terminals.

5-174. TROUBLESHOOTING TRANSISTORS.

5-175. The following general information is provided
for those who may not have had extensive experience
with transistors.

5-176. In transistor testing the most important con-
sideration is the base-emitter junction; like the con-
trol grid of a vacuum tube, this is the operation con-
trol pointin the transistor. The junction is essentially
a solid state diode, and for the transistor to conduct
this diode must be forward-biased.

5-177. Bias polarity for cutoff and conduction of
vacuum tubes as well as transistors is also shown in
part A of Figure 5-24. Part B shows simplified ver-
sions of the three basic transistor circuits, and gives
the amplifier characteristics of each.

5-178. IN-CIRCUIT TESTING.

a. Whenchecking a transistor stage, firstdetermine
if the emitter-base junction is forward-biased. Do not
place an electronic voltmeter directly across theé junc-
tion to measure the voltage difference; there could be
sufficient loop current between the voltmeter leads to
damage the transistor. Instead, measure each voltage
separately with respect to a common point (e.g.,
chassis). If junction is not forward-biased, and power
supply voltages are known to be correct, the base-
emitter junction may be open (see Paragraph 5-179).
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Figure 5-24

Model 8551B

A. TRANSISTOR BIASING

OEVICE SYMBOL CUT OFF CONDUCTING
PLATE +200V +200V
VACUUM TUBE GRID -5V -3V ---)
GATHODE =
COLLECTOR +20V +20V
MAIN
N PN TRANSISTOR BASE ov Y ) CURRENT
(OR-) /
CONTROL
EMITTER = CURRENT ' =
COLLECTOR -20v -20V
CLB':'«‘RENT
PN P TRANSISTOR BASE Qs _av S ) S
ewrreR 1 sourmot L
CHARACTERISTIC COMMON COMMON COMMON
' BASE EMITTER GOLLECTOR
INPUT Z 30-50 0 500-1500 N 20-500K Q
OQUTPUT Z 300-500K Q1 30-50K Q2 50-1000 O
VOLTAGE GAIN 500-1500 300-1000 < |
CURRENT GAIN < | 25-50 25-50
POWER GAIN 20-30db 25-40 db {0-20db
-15V
-5V ISV
OUTPUT
INPUT OUTPUT
INPUT INPUT
-~ L ouTPUT
Figure 5-24. Transistor Biasing and Typical Amplifier Characteristics
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Table 5-32. Typical Data for Out-of-Circuit
Transistor Resistance Measurement

Connect Ohmmeter
. Measure
Tr;ns1estor Positive Negative | Resistance
yp lead to lead to (ohms)
i * -
Small emitter base 200-500
Signal .
PNP emitter collector | 10K-100K
Ger- .
manium emitter base* 30-50
Power several
emitter collector hundred
base emitter | 1K - 3K
Small
NPN Signal very high
Silicon collector | emitter | (might read
open)
base emitter |200-1000
Power high, often
collector | emitter |greaterthan
1M
*To check collector, short collector
to base; resistance should decrease.

Section V
Paragraphs 5-179 to 5-185

5-180. REPAIR & REPLACEMENTS.

5-181. The information provided in this part of the
Manual is briefly indexed in Table 5-34.

5-182. Backward Wave Oscillator Tube.

5-183. OLDER BWO TUBE,

5-184. If warranty period has expired and BWO per-
forms satisfactorily except that power output is low,
before replacing BWO try increasing power output to
approximately 40 mW by increasing anode voltage.

5-185. EQUIPMENT REQUIRED.

a. Power Meter and Thermistor Mount (431B &
478A). item 15 in Table 5-1.

b. Fixed 20-dB Attenuator (8491A Option-20): item
16 in Table 5-1.

c. Clip-OnMilliammeter (428B): item 4 in Table 5-1.

d. Clip leads, 2 each, 10-inch or longer.

Table 5-33. Safe Ohmmeter Ranges for Transistor
Resistance Measurements

b. If the emitter-base junction is forward-biased,
check for amplifier action by short circuiting base to
emitter while observing collector voltage. The short
eliminates base-emitter bias and should cause the tran-
sistor to stop conducting. Collector voltage should then
shift to near the supply voltage. Any difference isdue
to leakage current through the transistor, and, in gen-
eral, the smaller this current, the better the transistor.
If collector voltage does not change, the transistor
either has an emitter-collector short circuit or
emitter -base open circuit.

5-179. OUT-OF-CIRCUIT TESTING WITH OHM-
METER. If a short or open circuit is suspected, re-
move the transistor from the circuit and use an ohm-
meter to measure internal resistance. See Table 5-32
for typical measurement data.

CAUTION

Most ohmmeters can supply enough current
or voltage to damage a transistor. Before
using the ohmmeter, check ohmmeter open-
circuit voltage and short-circuit current out-
put ON THE RANGE TO BE USED. Open-
circuit voltage must not exceed 1.5 volts and
short-circuit current must be less than 3 mA.
See Table 5-33 for safe resistance rangesfor
some common ohmmeters.
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Open Short
Ohmmeter RSafe (s) Circuit| Circuit | Color laﬁ"?t‘
angeis Voltage|Current ¥
Rx 1K 1.0V 1 ma
R x 10K 1.0V | 100 pa | Red +
hp 412A | Rx 100K | 1.0V 10 pa |Black | -
Rx 1M 1.0V 1 pa
R x 10M 1.0V | 0.1 pa
R x 1K 1.3V {0.57Tma
R x 10K 1.3v 57 pa | Red +
hp 410C | Rx 100K | 1.3V 5.7 pa |Black
Rx 1M 1.3V (0.5 pa
R x10M 1.3V |0.05 ua
R x 100 1.1V {1.1 ma
Rx 1K 1.1v 110 pa |Black | +
hp 410B | R x 10K 1.1V 11 pza | Red
Rx 100K | 1.1V |1.1 pa
Rx IM 1.1V [0.11 pa
Simpson Red +
260 R x 100 1.5V 1 ma Black | -
Simpson Black | +
269 Rx K 1.5V |0.82ma Red _
Triplett R x 100 1.5V |3.25ma .
Varies
630 R x 1K 1.5V |325 pa with
Triplett |[Rx10 | 1.5V 750 pa | yomat
310 R x 100 1.5V 75 pa
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Table 5-34. Repair and Replacement Information

Subject Paragraph| Table
Al, replacement of resistor 5-200
cards
A2CRI1, replacement of 5-213
A3CR1, replacement of 5-191
A3R1, replacement of 5-194
A5V1, replacement of 5-197
ABCRI1, replacement of 5-218
ATCR1, replacement of 5-221
A20Q1-A20Q6, replacement of 5-228
A23, checking and replacing 5-214
diodes
Q1-Q2, replacement of 5-227 5-35
R5, resistance of 5-226
R6-R7, replacement of 5-205
BWO
Older tube 5-183
Replacement 5-187
Warranty information 5-188

Etched circuits

Soldering equipment 5-36

Working on 5-238
Freeing front panel 5-229
Frequency-scale drum align- 5-234

ment

Gain-Compensating switch S4 5-208
INPUT connector J1 5-225
Parts Locator 7-2
Removing switches 5-236

Replacement information,

general
Components 5-241
Transistors 5-240
Transistor replacement, adjust- 5-37

ments required following

Tube replacement, adjustments 5-38
required following

5-186. PROCEDURE.

WARNING
In working near the BWO leads, always re-
member that dangerously high voltages are
present on some of these leads.
a. Disconnect 8551 from ac line.
b. Note connections to BWO outputs:

(1) Cable W32 is connected between Connector A
(J32) on the BWO and Circulator ATI.

(2) Cable W18 is connected between Connector B
(331) on the BWO and Coaxial Mixer Assembly A3.
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c. The following procedure should be performed at
each BWO output; leave the cable connected to the
other BWO output so the tube will be properly
terminated.

(1) Disconnect cable from either BWO output, and
connect power meter and thermistor mount via
20-dB coaxial attenuator.

(2) Reconnect 8551 to ac line, check that LINE is
at ON, and set SPECTRUM WIDTH VERNIER
maximum ccew (no sweep).

(3) While monitoring with power meter, turn TUNE
through its range from 2.0 to 4.0 Gc. Note and
record minimum power frequency. Leave power
meter connected to BWO output.

(4) Disconnect 8551 from ac line. Disconnect helix
lead (yellow) from BWO, and reconnect lead to
BWO via clip lead at least 10 inches long (to
accommodate clip-on milliammeter). Recon-
nect 8551 to ac line.

(5) While monitoring helix current (WJ BWO) or
anode current (Varian BWO) with Clip-On Mill-
iammeter (428B), adjust BWO Anode Adj A16R8
(Figure 7-33) for power meter reading of ap-
proximately 40 mW.

Note

The 40-mW output must be obtained without
the helix current exceeding 4 mA, (WJ BWO)
or the anode current exceeding 10 mA (Varian
BWO).

d. If BWO Anode Adj A16R8 can be set to obtain
approximately 40 mW at each output, perform BWO
Frequency Calibration Procedure, Paragraph 5-58.

5-187. BWO REPLACEMENT.

5-188. WARRANTY. The BWO, supplied with the
8551, is warranted for one year. If the BWO fails
within this period, see the Warranty Claim and Ad-
justment Procedure at the rear of this Manual.

5-189. BWO REMOVAL.
a. Disconnect 8551 from ac line.

b. Remove top cover. Rest 8551 on left side, and
remove bottom and right side plate.

c. Remove the 2 screws securing right handle
assembly.

d. Remove clamp securing Cable W29 to center H-
section of right side frame.
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e. Removethe 8 machine screws(8-32x3/8 counter-
sunk w/lockwashers) securing center H-section of
right side frame.

f. Unsolder the 6 leads at rear of BWO tube and
disconnect the 2 coaxial cables at front of tube.

g. Rotate 8551 sothat bottom of instrument isfacing
up.

h. The BWO is fastened to a mounting plate and the
mounting plate is secured to the chassis by 4 screws.

(1) Loosen the 4 mounting plate screws (10-24 x
5/8 RH, each w/split lockwasher and flat
washer); remove BWO and mounting plate.

(2) The 4 screws (10-32x5/16 RH) which hold mount-
ing plate tothe BWOare accessiblefromrear of
plate. Plate mounting holes are not symmetrical;
note orientation of plate to BWObeforeremoving
plate.

5-190, BWO INSTALLATION.
a. Equipment Required.

(1) Clip-On Milliammeter (428B): item 4 in Table
5-1.

(2) DC Voltmeter (3440 or 410C): item 2 or 5 in
Table 5-1.

(3) Power Meter and Thermistor Mount (431B &
478A): item 15 in Table 5-1.

(4) 20-dB Attenuator (8491A Option-20): item 16
in Table 5-1.

(5) Right-angle Adapter, Type N male-to-female
connectors (UG-27C /U): item AB in Table5-2.

b. Procedure.

(1) Disconnect 8551 from ac line.

(2) Fasten BWO to mounting plate removed in step
h of Paragraph 5-189.

(3) Fasten BWO mounting plate to chassis with four
screws removed in Paragraph 5-189h (1).

(4) Connect RF cables to the Type N connectors on
tubefront, making connections as noted in Par-
agraph 5-186b.

WARNING

Be careful when working around or with the BWO
leads; when the instrument isturned on, danger-
ously high voltages are present on these leads.

(5) Tape up or otherwise insulate all loose leads
that are to be connected to the BWO.,

(6) Check BWO collector connection (Yellow wire)
at transformer T3 (see note 6, Figure 7-35.)
(a) Install appropriate XA16B or XA16C BWO

connector (see Figure 7-33).

(o) Install appropriate A17A1 Shaper Board (see
note **, Figure 7-35).

(¢) Check for installation of correct A14R2re-
sistor (see note *x, Figure 7-26).

(7) Reconnect 8551 to ac line, and check that LINE
is at ON.
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(8) Before connecting leads to BWO terminals,
coarse-set anode voltage:

(a) Set TUNE to 2 Gc and SPECTRUM WIDTH
VERNIER maximum ccw.

(o) At ANODE test point A16TP7 on HV Time
Delay Assembly board A16 (see Figure 7-33)
measure anode voltage and set Anode Adj
A16R8 for within +5 volts of anode voltage
stamped on tube.

(9) Disconnect 8551 from ac line.

(10) Connect respective conductorstoBWOterminals
(see Figure 5-19), making connection through
10-inch or longer clip lead where specified.

Note

BWO collector lead not connected for Varian
BWO-Tape lead and lace back into harness.

Direct Clip Lead
Lead Connection Connection
Anode (blue) X
Collector (white X
Helix (yellow) X
Cathode (black) X
Heater (black) X
Heater (brown) X

{11) Reconnect 8551 to acline. Set LINE to ON, and
before proceeding allow a few minutes BWO
warm-up time after ON light glows.

(12) Set TUNE to 2 Ge on LOCAL OSC FREQ scale and
SPECTRUM WIDTH VERNIER maximum ccw.

(13) Note cathode current stamped on side of BWO
tube. Using clip-on milliammeter, monitor
BWO cathode current while adjusting anode volt-
age with BWO ANODE ADJ A16R8. Connect dc
voltmeter at ANODE test point A16TP7 on HV
Time Delay Assy Al6 (see Figure 7-33). Ad-
just BWO ANODE ADJ A16R8 for cathode cur-
rent stamped on BWO.

(14) At each BWO output, inturn, connect equipment
as described in Paragraph 5-186athrough c (2),
and turn TUNE through its range (2- to 4-Gce)
to find minimum-power frequency.

(15) Using clip-on milliammeter, monitor BWOhelix
current (WJ BWO) or BWO anode current (Varian
BWO) while adjusting BWO ANODE ADJ A16R8
for 40 mW output at minimum-power frequency
without exceeding helix current maximum of
approximately 4 mA (WJ BWO) or without ex-
ceeding anode current maximum of approxi-
mately 10 mA (Varian BWO).

Note

Excessivehelix current actuates Helix Overload
Relay K4, operation of which disconnects BWO
operation voltages. To reconnect voltages, set
LINE to OFF, and thento ON. After adelay of at
least 1 minute, operating voltages are recon-
connected to BWO.
(16) ¥ desired, transfer milliammeter to cathode
lead and check current with anode at voltage set

in step (15). Current should be approximately
value stamped on tube.

(17) Perform BWO Frequency Calibration; see Para-
graph 5-58.
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Figures 5-25/5-26

CHOKE CAVITY AT2
ADJ ATTENUATOR wi4

A25RI
BIAS ADJ

BLO& ! /

A3MPI
CAP /
A3MPS |

BLOCK

A3C3
CAPACITOR

Figure 5-25. Arrangement of Coax Mixer A3

DIRECTIONAL
T COUPLER
Wi
¢ GASKETS
A3MPII
i
ASMPI  A3CRI J|4/&
S - g af J40

E(fm._

INPUT

A3EI ATTENUATOR
A3MP4 AT2 (3dB)
! A3RI
G
K b
A3MPI3 AT A3C3
FILTER FILTER COVER 85518~ A-55
BLOCK
ASMPS A3MPI2

Figure 5-26. Coaxial Mixer Assembly A3, Exploded View
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5-191. Replacement of Diode A3CRI
5-192. Replacement of A3CR1 is accomplished from
the front panel of your instrument. The HP stock num-

ber and manufacturer's part number for Diode A3CR1
are listed in Tables 6-1 and 6-4.

5-193. Replace as follows:
a. Set LINE switch to STANDBY.
b. Remove Mixer Diode Cap A3MP1 (Figure 5-26).

c. Extract Diode A3CR1 and replace with service-
able diode.

d. Replace cap ASMP1.
e. Set LINE switch to ON.

f. Check sensitivity (Paragraph 5-23).

5-194. Replacement of Resistor A3RL

5-195. CHECKING A3R1. At the lower settings of
ATTENUATOR(DB), a defective A3R1 will affect:

a. Analyzer sensitivity
b. Accuracy of ATTENUATOR(DB) switch.
c. Input SWR.

To check A3R1 proceed as follows:
(1) Set LINE switch to OFF.
(2) Remove Diode A3CR1 (see Paragraph 5-191).
(3) Set FREQUENCY(GC) switch to 2-10,

(4) Insert blade of small screw driver in diode
holder making contact with center conductor
A3MP10 (Figure 6-3).

(5) Measure resistance between center conductor
and chassis ground (see Figure 7-15). Resis-
tance should be 1000 ohms.

5-196. REPLACEMENT PROCEDURE (Figure 5-25).

a. Disconnect 8551 from line. Turn instrument so
it rests on left side; remove bottom plate.

b. Disconnect bias generator lead at A3C3 (see Fig-
ure 5-25).

c¢. Remove mixer diode cap and Diode A3CR1.

d. Remove hex nut securing Mixer Diode Assembly
A3 to instrument front panel.

e. Remove machine screws (4) securing Filter Block
A3MP5 to mixer body (Figure 5-26).

f. Pull filter block from mixer body.

(1) Watch for a polyiron bead that candrop out, and
place it in a safe place.
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(2) Place screws, washers, filter cover and gasket
in a safe place.

(3) Note orientation of A3R1 in relation to Filter
Block A3MPS5.

g. Removal of A3RI:

(1) Before removing, note that the freelead of A3R1
has been trimmed to approximately 3/32-inch.

(2) Unsolder and remove A3RI1.

h. Trim leads of replacement A3R1 to 3/16 and
3/32-inches of resistor body.

i. Insert 3/16-inch lead of A3R1in A3C2 andsolder.

j. Bodyof A3R1must extend 0.250 +0.005 inch from
Filter Block A3MP5 for correct positioning when
seated in mixer body.

k. Place Filter Gasket ASMP13 on filter block and
position Polyiron Bead A3E1 over A3R1. Center bead
and resistor in relation to hole in gasket.

m. Assemble filter block to mixer body. Free end
of A3R1 mates with clip in center conductor. Check
for a slight resistance to both in and out movement
after resistor lead engages clip.

n. Secure filter block to mixer body and perform
resistance measurement contained in Paragraph 5-195.
Return Mixer A3 to instrumentand install Diode ASCR1.

5-197. Replacement of A5VIL
5-198. TUBE REMOVAL.

a. Remove top cover of 8551B; 2GC IF Amplifier
Assembly A5 is at rear of instrument (see Figure 7-2).
Note that all three adjustment screws line up across
top of assembly.

b. Disconnect Cable W22 from Assembly A5 (Fig-
ure 7-6).

c. On rear panel:

(1) If cable is connected to 2GC OUTPUT, discon-
nect it.

(2) Remove four 8-32 x 3/8'" machine screws (with
integral lockwashers) which hold Assembly A5
to rear panel; these screws are accessible from
rear panel.

d. Gently lift A5 out of chassis, being careful not
to put strain on wires soldered to end plate; it is not
necessary to unsolder these wires as sufficient slack
is allowed for tube removal procedures.

CAUTION

Never remove either end plate on A5. End-
plate removal causes internal damage which
will make assembly inoperable.
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HEATER CAP SCREWS TUBE
LEAD DISCONNECT  WASHERS
ASSEMBLY
HERE

Model 8551B

s, 1
A5VI J3 1 26Gc OUTPUT:

A5CI

ASRI

+150V
CONNECTS

HERE
J4l TUNING A5ZI
INPUT SLUGS FILTER 85518-A-69
FROM MIXER, FREQ ADJs A,B,C

COAX OR WAVEGUIDE

Figure 5-27. 2GC IF Amplifier Assy A5, Cutaway View

e. The two sections of A5 are fastened together with
four 8-32 x 1/2" cap screws. Remove these screws
with 1/8" Allenwrench. (Place screws and associated
#8 split lockwashers in safe place.) The two sections
of A5 part as soon as screws are removed; the tube,
heldin a socket at the heater end, remains in the lower
section.

f. Contact between castingand tube is via two large
washers. Probably the top plate washer will drop out
when the two sections of A5 separate. Examine sthe
washer, and note that washer is slightly concave; the
concave side goes toward the tube. Note that other
washer is under one edge of tube.

g. Tube heater is held securely in a socket, and
probably long-nose pliers will be required to pull tube
out. Grasp tube by plate (see Figure 5-27), and pull
tube straight out. Note that concave side of other plate
washer also is toward the tube. (This washer may
drop out, but there is no need to remove it.)

5-199. TUBE INSTALLATION.

Note

If bottom washer dropped out, fit washer on
tube, concave side toward tube, before in-
stalling tube.

a. To install tube, grasp plate end with long-nose
pliers, and fit heater end into socket. Tube goes into
socket hard; after finding socketwith heater end, press
down on tube firmly with both thumbs - - tube will snap
into place.
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b. Place other washer on tube, concave side toward
tube.

c. Orient the two sections so adjustmentscrews line
up (arrangement of screws was noted in Paragraph
5-198a). Then fit plate of tube into its socket, and ro-
tate formed edge of casting into recess where tube
washers sit.

d. Fasten assembly together with screws removed
in Paragraph 5-198e. Before fastening screws, be
sure that sections are oriented so adjustment screws
line up. Turn screws in tightly.

e. Check tuning of 2GC IF Amplifier; see Para-
graph 5-91.

5-200. Resistor Card Replacement, Input
Attenuator Assembly Al

5-201. Resistor cards in ATTENUATOR(DB) can be
damaged if more than 1 watt is applied to INPUT.
Among the indications of damage are loss of sensitivity
and loss of frequency response flatmess. If a card re-
quires replacement, the card, installedinits cartridge,
canbe orderedand the cartridge-resistor cardassem-
bly replaced in the field (see Paragraph 5-203). Part
numbers for the cartridge-resistor card assemblies
are listed in Table 6-1 under AIR1-A1RS6.

5-202. REMOVAL.

a. Disconnect 8551 from line. Turn instrument so
itrests ontop plate; remove bottom plate. Note orien-
tation of attenuator assembly; bracket is toward inside
of instrument, and solder terminals oncoax switch are
not exposed with 8551 bottom plate removed. .
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b. Remove the two Allen setscrews which secure
ATTENUATOR(DB) knob to shaft, and slip knob off
shaft; setscrews take a No. 8 Allen wrench.

¢. On Coax Switch A22K1, disconnect Cable W14
from Connector J37 and Cable W15 from Connector J38.
Disconnect white~black-yellow conductor at clip con-
nection to Connector A18B2.

d. With 1/2-inch wrench, remove Bushing A1MP1
(Figure 6-1) which secures shaft tofront panel. There
are three lockwashers (A1MP7 and A1MP8) between
the attenuator and the instrument panel. Pull attenuator
shaft out of panel and remove the lockwashers.

e. Unsolder black and white conductor from terminal
on Coax Switch A22K1. Remove coax switch from at-
tenuator assembly.

f. Loosen J1 connector body (Figure 6-1) from Con-
nector Shell W13MP4. Rotate connector body, Cable
W13 and the entire attenuator assembly simultaneously
until body, Center Conductor W13MP1, Insulator
W13MP2 and Center Pin W13MP3 are free of Connector
Shell W13MP4. Do not rotate connector body indepen-
dent of W13 Cable as conductor inside cable will shear.

Note

Examine attenuator shaft; if scored, shaft will
have tobe filed smooth before turret assembly
can be removed from housing.

5-203. CARTRIDGE-RESISTOR CARD REPLACE-
MENT.

a. Remove four Screws A (Figure 5-28) and asso-
ciated washers. Screws A are 4-40 x 1/4 round head
machine screws with No. 5 lockwashers. Place hard-
ware in safe place.

b. Before lifting assembly out of housing, npte that’

the alignment plate (Figure 5-28) fits over a locator
pin on the housing. Liftassembly outof housing. (There
is a 1/4-inch ball bearing in bottom of attenuator
housing; bearing may drop out when turret assembly
is out of housing. )

c. Cartridges can be identified by referring to Fig-
ure 6-1. To remove cartridge of interest, remove
retaining rings at each end; use a spreading tool such
as a Truarc pliers to disengage retainers,

d. Slip new cartridge in place, and fasten with re-
taining rings removed in step c.

e. Returnturretassembly to housing; withalignment
plate fitted over locator pin, turret assembly will be
correctly aligned.

5-204. INSTALLING ATTENUATOR ASSEMBLY.

a. Before reconnecting J1 Connector Body to Con-
nector Shell W13MP4, be sure that Center Pin W13MP3,
Insulator W13MP2 and Center Conductor W13MP1 are
gently seated in connector body. Insert connector body
in connector shell and rotate entire attenuator
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SCREWS A

B8551B-A-34

CABLE LOCATOR
WI3 PIN PLATE

ALIGNMENT

Figure 5-28. Input Attenuator Assembly Al,
Front View (knob replaced on shaft)

assembly, Cable W13 and connector body until con-
nector body is firmly seated in connector shell. In-
stall Coax Switch A22K1 on attenuator assembly and
solder conductor removed in Paragraph 202e,

b. Place attenuator assembly in instrument, orien-
tating attenuator as noted in Paragraph 5-202a: bracket
istowardinside of instrument and solder terminals on
Coax Switch A22K1 toward top of instrument.

c. Slip shaft with lockwashers noted in Paragraph
202d, into panel and fasten in place with bushing re-
moved in Paragraph 202d; tighten with a 1/2-inch
wrench,

d. Find Cable W14 from Coax Mixer A3 (Figure 7-3),
and connect toJ37 (Figure7-13) on Coax Switch A22K1.
Connect Cable W15 from Mixer/Coupler A2 (Figure
7-2) to J38 on Coax Switch A22Kl1,

e. Connect black-white-yellow conductor from ter-
minal on coaxial switch to clip connection on Connector
A18B2,

f. Place knob on attenuator assembly shaft, and
tighten setscrew just enough to hold knob on shaft,
Turn knob clockwise to the stop. This is the 0-dB
position. Loosen setscrew, position knob so white
arrow points to 0, and fasten knob to shaft with the two
setscrews.
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5-205. Replacement of Tune Control
Potentiometers.

5-206. VARIABLE RESISTORS R5, R6, AND R7. Re-
sistor R5, the main tuning potentiometer, requires
special toolsanda detailed knowledge of the clutch and
spring-loaded gearing arrangement for replacement.
Should a failure occur in this potentiometer or drive
assembly, it is recommended that the instrument be
returned to the nearest Hewlett-Packard Service
Center.

a. Resistor R6, the reference oscillator sweep
centering potentiometer, is a wire-wound resistor that
has a tendency to become noisy with use. When oper-
ating in the stabilized mode, noise in R6 can show up
(as TUNE control is turned) as frequency instability
or FM on the display CRT. Gears associated with
TUNE are designed to facilitate replacement of R6.
Replacement procedure for R6 is contained in Para-
graph 5-207, steps a through u.

TO LOCATE
SETSCREW
ACCESS HOLES,
WATCH GEAR
ASSEMBLY

\
FROM HERE %

YEL- GRN COAX = I
CONNECTION

—1

O =

[=]

BOTTOM

L

R5

Model 8551B

b. Resistor R7, the 2:1 potentiometer, when re-
placed, requires both mechanicaland electrical align-
ment and a tracking adjustment. Replacement pro-
cedure for R7 is contained in Paragraph 5-207, steps
v through z.

5-207. REPLACEMENT PROCEDURE.

a. Remove 8551 top cover, left side cover, and right
side cover.

b. Remove trim from left side, and remove screws
which fasten left side frame to front panel. Remove
trim from right side, and remove screws which fasten
right side frame to front panel. Referring to Figure
5-33, these are five screws C and five screws D.

c. Rest 8551 on left side, and take off bottom plate.

d. Refer to Figure 6-8, and note that Clutch Gears
77 and 82 are slotted, and that Clutch Collar 80includes
two setscrews (112) which bear on the shaft of R6 (75).
To reach the setscrews which hold gears to R6 shaft,
slots and setscrew access holes have to be aligned.

Re, P/0

CLUTCH

GEAR ASSY UNDER
THIS RESISTOR
MOUNTING PLATE

COMPENSATING
SWITCH S4

GROUND
CONNECTION

Figure 5-29. Portion of Rear of Front Panel, to Show Location of R6 and TUNE Clutch
Gear Assembly, and Orientation of Gain-Compensating Switch 54
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Wy by

RS

. 8551B-A-31
CLUTCH
GEARS
Figure 5-30. Setscrew-hole Locator in
TUNE Clutch Gear Assembly

e. Replacement of R6:

(1) Locate Clutch Gears 77 and 82. They are lo-
cated under the resistor mounting plate (see
Figure 5-29), and can be seen when the gear
assembly is viewed from the directionindicated
in Figure 5-29. Location of clutch gears with
respect to other gears seenlooking in from bot-
tom of instrument is indicated in Figure 5-30.

(2) Pull TUNE out to COARSE position, and turn
TUNE until slot is visible.

(3) Push TUNE in to FINE position, and turn TUNE
until setscrew-hole locator is visible.Setscrew-
hole locator is shown in Figure 5-30; it is anar-
row slot which can be seen through the larger
slot.

(4) When setscrew-hole locator is found, pull TUNE
out to COARSE again., Thefirst setscrewaccess
hole is now exposed.

f. Using a No. 6 Allen wrench, loosen setscrew.

g. Push TUNE in to FINE and turn to find second
setscrew-hole locator. Pull TUNE out ot COARSE,
and loosen second setscrew. Leave TUNE pulled out
to COARSE.

h. UsingNo. 8 Allenwrench to loosen setscrews (2),
remove TUNE knob. TUNE knob is secured with cup-
point setscrews, and shaft will be scored; file shaft
smooth or shaft cannot be pulled outof panel and gear
bearings.

i. Free front panel (see Paragraph5-229), and drop
it to about 45 degrees.

j. Locate R6 (see Figure 5-29), and disconnect red
lead from R6 Terminal 1 and white lead from Termi-
nal 3.
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k. Before removing R6, be sure front panel is
dropped sufficiently to permit withdrawal of R6 shaft.
Pull R6 straight back and out of panel.

m. Bracket on R6 shaft is held by a 3/8-32 nut and
two 3/8 (No. 10) lockwashers. Remove bracket.

p. Insert shaft of new R6 through clutch bearings
and front panel.

g. With a No. 6 Allen wrench, tighten setscrew
loosened in step g.

Note

Though the setscrew should be tight to the
shaft, be careful not to strip the screw.

r. Return TUNE knob to shaft and, using No. 8 Allen
wrench, tighten setscrews (2).

s. Push TUNE in to FINE, and turn to find other
setscrew-hole locator. When found, pull TUNE out
to COARSE, and tighten setscrew loosened in step e.

t. On rear of R6, resolder leads disconnected in
step j: red lead to Terminal 1, white lead to Termi-
nal 3. Strap R6 Terminal 2 to 3 with 22-gauge solid
copper conductor.

u. Reconnect front panel tochassis. See Paragraph
5-229, and follow directions in reverse,

v. Replacement of R7.

w. Removal Procedure:
(1) Perform steps a, b, and ¢ above.

(2) Free front panel (see Paragraph 5-229), and
drop it about 45 degrees.

(3) Locate R7 (see Figure 5-29), and unsolder the
yellow-red coded wire from Terminal S, the
black wire from Terminal CCW, and the white
wire from Terminal CW.

(4) Loosenthe 2 setscrews in the R7 shaft coupler.

(5) Remove nut and lockwasher securing RT to
mounting bracket.

x. Installationand Mechanical Alignment Procedure:

(1) Install new potentiometer and secure with hard-
ware removed from old potentiometer.

(2) On rear of R7, solder leads disconnected in
step w(3): yellow-red wire to Terminal S,
black wire to Terminal CCW, and white wire to
Terminal CW. Strap R7 Terminal S to Termi-
nal CCW with 22-gauge solid copper conductor.

(3) Set TUNE control to low frequency stop (2-Gc
on LOCAL OSC FREQ dial).

(4) With an ohmmeter, measure resistance between
CW and CCW terminals on R7.

(5) Adjust potentiometer shaft for a resistance in-
dication of 200 to 400 ohms.
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(6) Mesh the two shaft couplers and tighten the set-
screws in the coupler on R7 shaft,

(7) Check resistance as TUNE control is rotated to
high frequency stop (4-Gc on LOCAL OSC FREQ
dial). Resistance must increase smoothly to
approximately 20K ohms.

(8) If resistance changes back to a low resistance
at or near the high frequency stop, the poten-
tiometer shaft must be reset at the low fre-
quency stop.

(9) Repeat steps 7 and 8 as necessary.

y. Install chassis front panel. See Paragraph5-229,
and follow directions in reverse order.

z. Electrical Alignment Procedure:

(1) Set 8551 LINE switch to ON and allow at least
one-half hour warm-up before making adjust-
ments.

(2) Perform phase-lock tracking adjustments, Par-
agraph 5-96, steps i through s.

5-208. Replacing Gain-Compensating Switch S4.
5-209., EQUIPMENT REQUIRED.

.a. Ohmmeter or milliammeter, item 5 or 28 in
Table 5-1.

b. Long-nose pliers
¢. No. 6 Allen wrench

d. 1/2-inch open-end wrench.

5-210. REMOVAL.

a. Free front panel (see Paragraph 5-229). Lay the
panel back as far as possible without putting a strain
on the cabling, and place a support under the opened
panel.

b. Locationof Gain-Compensating SwitchS4on rear
of front panel is shown in Figure 5-29, Note orien-
tation of switch.

c¢. Asused inthefollowing, "top' and ""bottom'' refer
to the switch as seen fromthe rear of the front panel.
Thus "top wafer" is the wafer exposed when the panel
is swung down, and "'bottom wafer" is the wafer nearest
the front panel. From the top wafer, unsolder the
black lead, and from the bottom wafer, unsolder the
coaxial cable color-coded yellow-green. Note location
of terminal towhichyellow-green cable was connected.
Unsolder the black, red, green and white wires con-
tained in the 4-conductor shielded cable. Note location
of these wires.

d. Remove frequency scale drum (see Paragraph
5-231).
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LOCKWASHER LOCKWASHER

No. | No.2 COUPLER

Figure 5-31. Portion of Rear of Front Panel,
Frequency Scale Drum Removed to Show
Mounting of Gain-Compensating Switch S4

e. Figure 5-31 shows Switch S4 in its mounting.

Referring to Figure 5-31:

(1) Loosen Hex Nut No. 2 with 1/2-inch open-end
wrench.

(2) The hub is secured to the switch shaft with two
6-32 x 1/8 Allen setscrews. With Hex Nut No. 2
loosened, Switch S4 can be rotated to expose
each Allen screw; loosen the Allen screws.

(3) When removing Switch S4:

(a) Be careful not to disturb the position of the
coupler.

(b) Be prepared to catch Lockwasher No. 2, Hex
Nut No. 2, and the hub as switch shaft is
lifted out of the deck.

(4) Transfer Hex Nut No. 1 and Lockwasher No. 1
from the old switch to replacement Switch S4.
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5-211. INSTALLATION.

a. Holding switch so shaft is pointed awayfromyou,
rotate shaft so wiper engagesthefour contactsto which
the wires in the 4-conductor cable are soldered.

b. Position switch so it will be oriented as observed
in step b of Paragraph5-210, and slip switch shaft into

mounting hole in deck. Using long-nose pliers, place

No. 2 Lockwasher and No. 2 Hex Nut on shaft, and
then place hub on shaft.

c. Align hub and coupler, and push switch shaft
firmly into coupler. Turn nut up onto shaft, and use
wrench to tighten nut and lockwasher against deck.

5-212. ALIGNMENT.

a. Connect an ohmmeter from the junction of
Al17TA1R4 and A17A1C1 to pin 6 of connector XAl4; see
Figure 7-34 for identification and location of compo-
nents. With wiper at position obtained in step a of
Paragraph 5-211, ohmmeter is connected across the
compensating resistors and the four contacts on
Switch S4.

b. Set TUNE for 3.62 on LOCAL OSC FREQ scale.
Note hub; one Allen setscrew should be on face of hub;
if not, turn hub (with soldering tool or other pointed
instrument) so one of the Allen setscrews is on hub
face.

c. Using a No. 6 Allen wrench, hold hub to coupler
by applying pressure against setscrew on hub face.
Now, note stud which protrudes through top wafer on
switch: with long-nose pliers on the stud, move shaft
back and forthwhile watching ohmmeter. Just as ohm-
meter changes from approximately 330 ohms to open,
tighten the Allen setscrews.

d. Turn TUNE until other Allen setscrew is on face
of hub; tighten the setscrew.

e. With the ohmmeter still connected across the
switch, turn TUNE to 4 Gec on LOCAL OSC FREQ scale.
Rotate TUNE slowly until ohmmeter reads 330 ohms
again, note pointer; it should be at 3.62.

f. Tune down band, past 3.62, then slowly turn
TUNE back to 3.58; ohmmeter should read approxi-
mately 330 ohms. (K chmmeter doesn't read 330 chms
at 3.58, loosen setscrews and repeat steps d through
f. K reading of 330 ohms cannot be obtained at 3.58
when ohmmeter reads open at 3.62, align switch so
that 330 ohm reading and the just-breaking-to-open
reading are equidistant from 3.6.)

5-213. Replacing Diode A2CRI.

a. Rest 8551 on bottom plate, and removetop cover
plate. Locate Mixer/Coupler Assembly A2 (Figure
7-2).

b. Disconnect Cable W7 (Figure 7- 6)from J13 on
Mixer /Coupler Assembly A2,
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c. Diode A2CR1ishousedin a receptacle below J13,
To remove J13 requires a 7/16-inch wrench with a
socket thatis at least 5/8-inch deep. Remove J13.

d. Using long-nose pliers, lift diode from assem-
bly; note diode orientation -- large end (anode) is toward
connector J13.

e. Insert replacement diode in assembly, cathode
first. Replace Connector J13 and Cable W7,

f. Check:

(1) Sensitivity with FREQUENCY(GC) setto 1.8-4.2;
see Paragraph 5-23. (With I.F. BANDWIDTH
at 10KC, sensitivity should be atleast -100 ohm.)

(2) Frequency Response with FREQUENCY(GC) set
to 1.8-4.2; see Table 5-11 and Paragraph 5-30.
{Response should be within +3.5 dB across the
band, within +2,0 dB over any 100-Mc section
of the band.

5-214. Sampler Assembly A23.

5-215. The sampler assembly is mounted on the side
of Lock Assembly A15 (on the inside of the instrument).
To reach the sampler, move Converter Assembly A9
out of the way as described in Paragraph 5-67, steps
a and c.

5-216. SAMPLER INPUT. If sampler output voltage
(measured in Paragraph 5-156)is low, first check the -
input to the sampler:

a. Disconnect Cable W10 from Connector J26 (see
Figure 5-17) on Lock Assembly A15.

b. Using an RF voltmeter, such as the 411A, meas-
ure voltage at J26, 10-Mc oscillator/discriminator
output.

(1) If 10-Mc output is not approximately 2 volts,
check the 10-Mc oscillator /discriminator (see
Paragraph 5-154).

(2) If 10-Mc output is approximately 2 volts, check
sampler diodes.”

5-217. SAMPLER DIODES. To check either diode,
substitute a diode known to be good; part numbers for
Diodes A23CR1 and A23CR2 are listed in Table 6-1.
Unless otherwise specified, parts referred to in the
following procedures are identified in Figure 5-32.

a. Preparation. It is easier to work onthe sampler
assembly I Lock Assembly A15 islifted outof the in-
strument; see Paragraph5-96a through h. To remove
the sampler from the lock assembly:

(1) The sampler is fastened to the lock assembly
with a 6-32 x 3/8 Allen screw, which takes a
3/32 Allenwrench. Remove screw B and asso-
ciated hardward (No. 6 internal lockwasher and
No. 6 flat washer).

(2) Disconnect Cable W10 from Sampler Connector
J28, and Connector Assembly A23P1 from Lock
Assembly Connector J29; see Figure 5-17.
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Figure 5-32
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Figure 5-32. Sampler Assembly A23, Component Identification
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b. Diode A23CR2.

CAUTION

This diode is extremely sensitive and can be
damaged even by stray static charge. Never
touch the diode with a device such as a volt-
meter probe or pliers without first grounding
the device to discharge it.

Diode A23CR2 is housed in a receptacle beneath Con-
nector Assembly A23P1:

(1) To remove A23P1, screw off the connector cap.

(2) Before lifting A23CR2 out with long-nose pliers,
touch the pliers to the chassis to discharge them.
Then lift A23CR2 out, note diode orientation:
the red color-coded electrode faces toward the
connector. Install substitution diode.

(3) Reconnect Cable W10 to J28, and measure dc
voltage outputat A23P1; see Paragraph 5-96y, z.
(Be sure to touch probe to ground to discharge
any static before putting probe on connector pin.)

(4) If voltmeter reading of between 1.2and 2.5 volts
is obtained, reconnect A23P1 to J29, and check
phase-lock hold-inrange; see Paragraph 5-96at
through az.

(5) If voltmeter reading of between 1.2 and 2.5 volts
cannot be obtained, check Diode A23CRI1.

¢. Diode A23CR1. Diode A23CR1 is an extremely
small; fragile, and expensive diode. It is heldinplace
by a post which is accessible when connector J28 is
removed. If the diode is dropped while taking it out,
it could easily be lost or damaged. Sobe careful when
removing Diode A23CR1. To remove:

(1) With the sampler free of the lock assembly, re-
move the four screws A (6-32 x 1/2) which hold
Connector J28 to the sampler chassis, Note
orientation of J28: the connector angle faces
toward Directional Coupler DC1. Remove J28.

(2) Lift out post. If Diode A23CR1 does not lift out
with the post, upend sampler, and carefully
drop the diode into your hand. Note that the
anode (coded end) faces toward the center of the
sampler.

(3) When installing the substitution diode, be care-
ful to position it so that it sits straight in the
receptacle. Slip the diode post over the diode
cathode.

(4) Fasten J28 in place, with the connector angle
facing toward Directional Coupler DCI1.

(5) Connect Cable W10 to J28, and measure dc volt-
age output at A23P1; see Paragraph 5-96y, z.
Be sure to discharge any static before touching
A23P1 pin with voltmeter probe.

(6) Check Analyzer hold-in range; see Paragraph
5-96at through az.
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5-218. Replacing Diode AG6CRI.

5-219. Diode ABCR1 should be replaced only after all
other possible causes of loss of sensitivity have been
checked: see Table 5-21, SENSITIVITY. If trouble
is localized to the harmonic generator/2 G¢ mixer,
perform the troubleshooting procedure given in Table
5-30 before replacing Diode A6CRI1.

5-220. Harmonic Generator A6 is located in the top
part of the 8551 (see Figure 7-6), and is mounted on a
plate with 2 Gc Mixer A7. Arrangement of Harmonic
Generator A6 is shown in Figure 6-6. To remove
A6CRI:

a. First remove Harmonic Generator A6 (and 2 Ge
Mixer A7) from the instrument:

(1) Remove Converter Assembly A9 (see Paragraph
5-67a and ¢) and Lock Assembly A15 (see Par-
agraph 5-96a through h),

(2) Disconnect:

(a) Cable W23 from J25 on Converter A9; see
Figure 5-6.

(b) Cable W4 from J20 on2 Gc Mixer Assembly
AT: see Figure 7-6.

(c) Cable W3 from J18 on Mixer AT: see Fig-
ure 7-6.

(3) Three 8-32 x 5/8 roundhead screws (with No. 8
internal-tooth lockwashers) hold generator-
mixer mounting plate to deck. Remove plate
and assemblies as a unit.

b. With a 9/64 Allen wrench, remove the six cap
screws which secure cover plate toharmonic generator
assembly.

c. Diode ABCR1 is connected between two posts on
the under side of the cover plate. Note that the polarity
mark on the diode is toward the inside post, and that
the diode is mounted above the cover plate. Height of
the diode above the cover plate is critical; it should be
exactly 1/8 inch.

d. Diode A6CRI1 is affected by heat, and therefore
it is good practice to apply the soldering iron to the
post rather than to the diode lead; make the application
of heat as brief as possible. A 47.5-watt iron and
small tip are recommended. Diode center-line should
be exactly 1/8 inch from the face of the cover plate.

e. Replace cover plate on cavity, and tighten screws.
Reconnect cables disconnected in step a(2). Using the
procedure given in Paragraph 5-83b through h, adjust
A6 FREQ ADJ.

f. To check diode performance, make the following
measurements:

(1) Measure power out of Converter A9 at J25; see
Figure 5-6 and Paragraph 5-73. Adjust for an
output of at least +18 dBm.

(2) Measure power output of Harmonic Generator A6
as described in Table 5-30, Step 2. (Cable W24
connects the harmonic generator to 2 Gc Mixer
A7.) (Withan input of +18 dBm, power out of
Harmonic Generator A6 should be at least
1.5 mW; with an input of +20 dBm, power out
of A8 should be at least 2 mW.
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5-221. Replacing Diode A7CRI.

5-222. Like Diode A6CR1, A7TCR1 should be replaced
only after checking all other possible causes for loss
of sensitivity (Table 5-21), and performing the trouble-
shooting procedures given in Table 5-30. Arrange-
ment of 2 Gec Mixer Assembly A7 is shown in Figure
6-7. Diode ATCRI1 is housed beneath Connector J20.

5-223. To replace Diode ATCR1:

a. Remove assembly from instrument; see Para-
graph 5-220a.

b. Unscrew Connector J20; a mating male BNC con-
nector may be used as a wrench.

c. In most mixer assemblies, Diode ATCR1 can be
removed with a long-nose pliers. Note orientation:
cathode faces toward inside of assembly.

d. Note coding on replacement diode, and insert
diode, cathode first, in assembly. Screw on Connector
J20, and reconnect cables disconnected in Paragraph
5-220a(2). Using the procedure given in Paragraph
5-92, adjust A7 FREQ ADJ.

e. To check diode performance, make the following
tests:

(1) Sensitivity, 2GC IF, with FREQUENCY(GC) at
.01-2: Paragraph 5-23,

(2) Frequency Response with FREQUENCY(GC) at
aragraph 5-30 and Table 5-11.

5-224. GENERAL REPLACEMENT INFORMATION.

5-225, INPUT CONNECTOR J1. K it should be neces-
saryto repair the connector at the front-panel coaxial
INPUT, do not try to remove the pin from the center
conductor with a soldering iron. The input pin screws
onto the center conductor, it is not soldered on.

5-226. RESISTANCE OF R5. With TUNE at 2.0 GC
on LOCAL OSC FREQ scale, resistance between ter-
minals CW and S on resistor R5 (Figure 7-4) should
be approximately 2500 chms.

5-227. TRANSISTORS Q1-Q2. These transistors are
mounted on the LV Rectifier Assembly Al8 near the
bottom of the instrument; see Figures 7-3 and 7-37.

a. To work on transistors Q1-Q2, rest the 8551 on
its right side, and remove bottom and left side plates.

b. Whenreplacing a transistor, be sureto use sili-
con grease (Dow Corning 5 Compound, HP stock number
8500-0059) between transistor and mounting plate to
provide effective heat transfer.

5-228. TRANSISTOR A20Q1-A20Q6. Location of LV
Series Regulator Assembly A20 is called out in Fig-
ure 7-2, and arrangement of the transistors is shown
in Figures 7-42 and 7-43.

a. To work on transistors Q1-Q2, rest the 8551 on
its right side, and remove bottom and left side plates.
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Table 5-35. Mounting Hardware,
Transistors A20Q1-Q6

Transistor Hardware
A20Q1- Socket, Transistor
A20Q6

Insulator Plate, Transistor

Screw, Self Taping 6-32X1/2" long, SS
(2 ea. transistor)

Rivet, 0.123" dia X 0.219" long X
0.218'" head dia. (2 ea. transistor)

b. When replacing a transistor, use silicon grease
{Dow Corning 5 Compound, HP stock number 8500-
0059) between transistor and mounting plateto provide
effective heat transfer.

CAUTION

When replacing Transistors A20Q1-Q6, in-
stall insulator plate between transistors and
transistor mount. Improper installation could
result in electrical contact between transis-
tor case (collecto and transistor mount
assembly.

5-229. Freeing Front Panel.

5-230. Sidepaneldetailand screws identified by letter
are shown in Figure 5-33.

a. Remove top cover, left side cover, and right side
cover; tools required: Phillips screwdriver and heavy-
blade screwdriver.

b. Remove trim on left and right sides. Use tip of
screwdriver {(or other pointed tool) to loosen trim at
top, and carefully pull trim off.

¢. Remove the 8 (B) screws securing the four brack-
ets and center H-section to the right side frame. Do
not remove the screws securing the center H-section
to the four brackets or chassis. B screws are 8-32
x 3/8

d. Remove the remaining B screws securing the
right side frame to chassis and helix mounting assem-
bly. It is not necessary to remove the three B screws
securing the circulator mounting bracket to the right
side frame,

e. Remove the 5 (D) screws securing the right side
frame to the front panel. Screws D are 8-32x 1/2.

CAUTION

When front panel is freed (step g) from side
frames, there is nothing to hold it except
cabling. It is important there be no strain on
cabling; supportpanel so it cannotopenfarther
than 35 to 45 degrees.

02435-2

HP 8551B Spectrum Analyzer RF Section.max



Model 8551B

(Cr—"1

Section V
Paragraphs 5-231 to 5-233

8551B -A-30B

Z

Figure 5-33. Side Panel Detail, Model 8551

f. Onleft side, remove five screws C. Note that one
of C screwsis 8-32x1/2" while othersare 8-32x3/8".

g. Panel is keyed to side frame on each side, and
fitis tight, Suggested procedurefor freeing panel from
side frames:

(1) Disengage right side frame and front panel.
Vigorous pushagainst front handle onright side
frame is effective.

(2) Free panel from right-side keying with back-
wards -and-forwards motion until there is suf-
ficient space to insert blade of screwdriver be-
tween side frame and panel. Then pry panel
and side frame apart being careful tokeep panel
from falling far enough to put strain on cabling.

5-231. Removing Frequency Scale Drum.

5-232. HARDWARE, Screws removed or loosened in
the following procedure are identified in Figure 5-34
or Figure 6-8, and described as follows:

a. Screw A, 6-32 x 1-1/4 RH w/split washer, flat
washer (Figure 5-34).

b. Screw B, 6-32 x 5/16 BH with lockwasher, HP
stock number 2390-0007, Index No. 38.

02435-1

¢. Screw C, 1/4-28 x 1-1/2, HP stock number
08551-2296, Index No. 63.

d. Nut, 1/4-28 x 3/8, HP stock number 2590-0036,
Index No. 64. -

e. Dial spring, HP stock number 1460-0196, Index
No. 18.

5-233. PROCEDURE. The frequency scale drum is
held in place by a large spring at one end (item 18,
Figure 6-8) and a long screw at the other. This long
screw (Screw C, Figure 5-34)is accessible when Meter
Board Assembly A21is removed from the drum support
block.

a. Remove Screws A and B (see Figure 5-34), and
swing Meter Board Assembly A21 and Meter M1 out;
move them as one assembly, do not touch Screws D.

b. Using a 3/8-inch open-end wrench, loosen the
nut which secures Screw C. Then, holding frequency
scale drum with one hand, free drum by turning Screw
C until end of screw is flush with mounting block.

c. Lift near endof drum up, and carefully disengage
far end so spring will not fly out.

5-T1
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SCREWS D SCREW A

SCREW B

SCREW C
(UNDER METER BD A2l)

Figure 5-34. Portion of Rear of Front Panel,
as Viewed from Top of Panel

d. With drum out of its mounting, either stand it
where it cannot be knocked down or wrap it carefully
in a soft covering, such as type 301 Kimpak. The dial
window must be protected to prevent breakage.

5-234. Alignment of Frequency Scale Drum.

Note

Right-end bearing and frequency scale drum
can be completely removed to allow access
to the switch wiring on the front panel assem-
bly; see Paragraph 5-231,

5-235. The frequency scale drum can be shifted to
correct mechanical misalignment between the LOCAL
OSC FREQ scale and the frequency scales on the drum.
The left-end bearing of the drum is spring-loaded.
The right-end bearing is threaded through the casting
and held in place by a lock nut. To align the scales:

a. Free the front panel; see Paragraph 5-229.
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b. To expose the right-end bearing and lock nut,
removeScrews A and B(Figure 5-34) which hold Meter
Board Assembly A21 in place; if there are spacer
washers, be sure to remove them from the instrument
with the screws. Lift the A21 board out of the way.

¢. Loosenlocknut, and thread bearing in or out until
dials are aligned. Tighten lock nut,

d. Before replacing meter board assembly, check
alignment at various settings of FREQUENCY(GC); a
good reference point is 3 GC on the LOCAL OSC FREQ
scale, If necessary, align for best compromise.

5-236. Removing Switches.

5-237. Larger knobs are secured to the shaft with an
8-32 x 3/16 setscrew which is loosened with a No. 8
Allen wrench, The red verniers are secured to the
shaft with a 6-32 x 1/8 setscrew; loosen with a No. 6
Allen wrench.

5.238. Tune Control Brake Adjustment.

5-239. The TUNE control brake mechanically locks
the BWOmain tuning potentiometer R5and the 2:1 po-
tentiometer R7 when STABILIZATION switch is inOSC
TRACK position (see Paragraph 3-23). Adjustment of
the mechanical brake is required following replacement
of STABILIZATION switch or BWO main tuning poten-
tiometer or associated drive system. Adjustment
should be performed when there is excessive brake
drag in the STABILIZED position of STABILIZATION
switch or when the brake does not hold in OSC TRACK
position.

a. Faulty brake adjustment is indicated by:

(1) Excessive loss of stabilization (analyzer has to
be stabilized more than one time per frequency
band); caused by brake drag.

(2) Loss of display signal on CRT as TUNE control
is rotated and movement of frequency pointer
(analyzer inOSC TRACK mode); indicates brake
slippage.

b. A check of brake dragcanbe performedand con-
dition verified by checking the number of turns of the
TUNE control (FINE tuning) required to move frequency
pointer from 2.0 to 4.0 Gc onLOCAL OSC FREQ scale.
To check; set STABILIZATION switch to STABILIZED,
TUNE control to FINE. Rotate TUNE coniroland count
the number of turns required to move frequency pointer
from 2.0 to 4.0 Ge. Correct adjustment of brake
dragisindicated bya rotation of 2001 turns of TUNE
control.

c. To check brake slippage perform stabilization
procedure contained in Figure 3-5. Rotate STABILI-
ZATION switch to OSC TRACK position. Turn TUNE
control (FINE TUNE only) while watching for movement
of frequency pointer and signal displayed on CRT.
There should be no visual movement of pointer on
display.

02435-2

HP 8551B Spectrum Analyzer RF Section.max



Model 8551B

d. Brake system components are illustrated in Fig-
ure 6-8 and called out by Index Number. The brake
level (99) is pulled against potentiometer shaft (92) by
spring (94) and brake cable (53) when brake collar (50)
is rotated in a clockwise direction. Adjustment of the
brake system is accomplished by positioning the brake
collar on the STABILIZATION switch shaft.

e. To adjust brake:
(1) Set LINE switch to OFF.
(2) Set STABILIZATION switch to STABILIZED.

(3) Remove knobs from PRE STAB BAL controland
STABILIZATION switch.

(4) Note orientation of brake collar set screws.

(5) Loosensetscrews and rotate brake collar clock-
wise to correct for brake slippage. Rotate
counterclockwise to correct for brake drag.

(6) Rotate brake collar a few degrees and tighten
set screws.

(7) Replace STABILIZATION switch knob and check
brake for correctadjustment(see band c above).

Section V
Paragraphs 5-240 to 5-241

(8) Repeat steps 5, 6, and 7, if necessary, for cor-
rect adjustment.

(9) Replace PRE STAB BAL knob. Check for cor-
rect orientation of directional arrow.

5-240. Etched Circuits.

5-241. The etched circuit boards in the 8551 Spectrum
Analyzer RF Section are of the plated-through type
consisting of metallic conductors bonded to hoth sides
of insulating material. The metallic conductors are
extended through the component mounting holes by a
plating process. Soldering can be done from either
side of the board with equally good results. Table 5-36
lists recommended tools and materials. Followingare
recommendations and precautions pertinent to etched
circuit repair work.

a, Avoidunnecessarycomponent substitution; itcan
result in damage to the circuit board and/or adjacent
components,

Table 5-36. Etched Circuit Soldering Equipment

Item Use Specification Item Recommended
Soldering Iron | Soldering * Wattage rating: 47-1/2 Ungar #1776 Handle with
Unsoldering Tip Temp: 850 - 900° *Ungar #4037 Heating Unit
Soldering Soldering *Shape: pointed *Ungar #PLI111
*Tip Unsoldering

De-soldering To remove molten
aid solder from
connection

Suction device

Soldapullt by Edsyn Co.
Arleta, California

Resin (flux) Remove excess flux

Must not dissolve etched circuit

Alpha No. 563

after soldering

properties

solvent from soldered area base board material or conduc- Freon

before application tor bonding agent Acetone

of protective Lacquer Thinner

coating Isopropyl Alcohol (100% dry)
Solder Component replace- Resin (flux) core, high tin

ment content (60/40 tin/lead), 18

Circuit board re- gauge (SWG) preferred

pair

Wiring
Protective Contamination, cor- Good electrical insulation, Krylon ® #1302%*
coating rosion protection corrosion-prevention

Humiseal Protective Coating,
Type 1B12 by Columbia
Technical Corp.,

Woodside 77, New York

**Krylon, Inc,, Norristown, Pennsylvania

*For working on 8551 Boards: for general purpose work, use Ungar #1237 Heaﬁng Unit (37.5W, tip
temp of 750-800°) and Ungar#PL113 1/8" chisel tip.
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Paragraphs 5-242 to 5-244

b. Donotuse ahigh-wattage soldering irononetched
circuit boards. Excessive heat may lift a conductor
or damage the board.

¢. Useasuctiondevice (Table 5-36) or wooden tooth-
pick to remove solder from component mounting holes.
DO NOT USE A SHARPMETAL OBJECT SUCH AS AN
AWL OR TWIST DRILL FOR THIS PURPOSE. SHARP
OBJECTS MAY DAMAGE THE PLATED-THROUGH
CONDUCTOR.

d. After soldering, remove excess flux from the
soldered areas and apply a protective coating to pre-
vent contamination and corrosion. See Table 5-36 for
recommendations.

5-242. TRANSISTOR REPLACEMENT.

a. Do not apply excessive heat; see Table 5-36 for
recommended soldering tools.

b. Use long-nose pliers between transistor and hot
soldering iron as a heat sink. The instant solder is
melted, use pliers to pull lead free of board.

c. When installing replacement transistor, leave
enough lead length to dissipate solderingheat by using
about the same length of exposed lead as used for orig-
inal transistor. When replacing power transistors,
always use silicon grease (Dow Corning 5 Compound,
HP stock number 8500-0059) between transistor and
mounting surface to provide effective heat transfer.

Model 8551B

5-243. COMPONENT REPLACEMENT.

a. Remove defective component from board.

Note

Axial lead components, such as resistors and
tubular capacitors, can be replaced without
unsoldering. Clip leads near body of defec-
tive component, remove component and
straighten leads left in board. Wrap leads of
replacement component one turn around orig-
inal leads. Solder wrapped connection, and
clip off excess lead.

b. If component was unsoldered, remove solder from
mounting holes with a suction desoldering aid (Table
5-36) or wooden toothpick.

c. Shape leads of replacement component to match
mounting hole spacing.

d. Insert component leads into mounting holes, and
position component as original was positioned. DO
NOT FORCE LEADS INTO MOUNTING HOLES: sharp
lead ends may damage plated-through conductor.

5-244, ETCHED CONDUCTOR REPAIR. A broken or
burned section of conductor can be repaired by bridging
the damaged section with a length of tinned copper wire.
Allow adequate overlap and remove any varnish from
etched conductor before soldering wire into place.

Table 5-37. Adjustments Required Following Transistor Replacement

Paragraph
Transistor Adjustment Reference
Al4Q1-Q4 2:1 ADJ A14R9 5-96 i-s
Al13Q5-Q11 Check BWO frequency calibration 5-58
Al13Q13-Q16 SPECTRUM CENTERING 3-31
A14Q10-Q14 PRE STAB BAL A24R1 5-96 aj-am
Al16Q1 Check time delay from STANDBY to ON; should be approximately
90 seconds. Select A16R4 for correct time delay.

A16Q2 ANODE ADJ A16R8 5-57
Al19Q1 - A19Q12 Check -200-V, +150-V, and +300-V supplies for 5-bba, b

a) voltage

b) regulation

c) ripple
A20Q1 - A20Q6 Check -200-V, +150-V, and +300-V supplies for 5-56a, b

a) voltage

b) regulation

c) ripple
Q1 - Q2 Check -6.3-V supply for 5-55 ¢

a) voltage

b) regulation

c) ripple
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Table 5-38
Table 5-38. Adjustments Required Following Tube Replacement
Paragraph
Tube Function Adjustment Reference
A5V1 2GC IF Amplifier 2GC tuning 5-91
A9A1V1 200MC IF Amplifier 200MC IF tuning 5-77
A9A2V1 200-20MC Mixer Mixer tuning 5-T7
A9A3V1 180MC Oscillator A9A3CT, A9A4C3 5-68
A%A4V1 180MC Amplifier A9A4CT, A9A4R2 5-74
Al13V1 Helix Amplifier Check BWO frequency calibration 5-58
A13V2 Discharge tube None required
Al13VR1/2 Helix Voltage Regulator Check BWO frequency calibration 5-58
Al15A1V1 10MC Oscillator A13R19 DIFF AMPL BAL ADJ 5-96 t,u,v
Al5A1V2 Discriminator Driver A15A1C2 10MC OSC FREQ ADJ 5-96 w-ai
A15A1C21 DISC SECONDARY ADJ 5-96 w-ai
A14R9 2:1 ADJ 5-96 ba-bg
Vi1, 2 Helix Series Regulators Check BWO frequency calibration 5-58
V4 Collector voltage-regulator Check BWO frequency calibration 5-58
tube
V5 BWO A16R8 ANODE ADJ 5-57
Check BWO frequency calibration 5-58
02435-2 5-75
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Table 5-39
Table 5-39. Table of Factory-Selected Components
Reference Schematic
Designation Basis of Selection Diagram
A5R1 To limit A5V1 plate cur