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Section I
Table 1-1

Table 1-1.

Model 851B

Specifications, 851B Display Section

DISPLAY CHARACTERISTICS

Vertical Display:
Linear, square (power), or logarithmic
Dynamic Range: Linear, 70:1; square, 70:1;log, 60 db
Accuracy: Linear, +3% of full scale; square, +5%
of full scale*; log, +2 db*.

I. F. Bandwidth:

Manual: Bandwidths of 1, 3, 10, 100 Ke¢, and 1 Mc
can be selected.

Auto Select: One of the above bandwidths automatic-
ally selected for best resolution of a CW signal
with each combination of spectrum width and
sweep rate.

Bandwidth Accuracy: Individual bandwidths are
calibrated within +20%; bandwidth repeatability
and stability typically better than +3%.

I. F. Input:

Center Frequency: 20 Mc

Input Impedance: 50 ohms, nominal

Input Required for 6-cm Vertical Display:
1-Mc bandwidth, -62 to -53 dbm
100-Kc bandwidth, -75 to -60 dbm
10-Kc bandwidth, -95 to -80 dbm
3-Kc bandwidth, -95 to -80 dbm
1-Kc bandwidth, -86 to -71 dbm

Maximum CW Input Signal: -14 dbm

I. F. GAIN Set: Two-section attenuator provides 0 to
80 db attenuation in 1-db steps. One section pro-
vides 0 to 70 db attenuation in 10-db steps; the
other, 0 to 10 db in 1-db steps. Vernier provides
continuous adjustment between 1-db steps.

I. F. GAIN Set Accuracy: 70-db section, +0.5 db;
10-db section, +0.1 db

Sweep Rate: Six calibrated rates from 3 msec/cm
to 1 sec/cm ina 1, 3, 10 sequence. Vernier pro-
vides continuous adjustment between calibrated
rates and extends slowest rate to at least 3 sec/cm.

Sweep Rate Accuracy: +3%

Sweep Synchronization:
Internal: Sweep free runs
Line: Sweep synchronized with power-line
frequency
External: Sweep synchronized with externally
applied signal +3 to +15 volts peak
Single Sweep: Sweep actuated by panel pushbutton

* Except pulse spectrums on 1-Mc I. F. bandwidth

GENERAL

Output Signals: Vertical and horizontal signals ap-
plied to CRT are available for external monitoring.
Vertical: 0 to -4 volts; output impedance, 47000
Horizontal: 10 volts peak-to-peak, +0.3 volt open

circuit; sweep approximately symmetrical about
zero; output impedance, 47000

Cathode-Ray Tube: 7.5-kv post-accelerator tube
with P2 medium-persistence phosphor and internal
graticule. Light blue filter supplied. Other
phosphors optional.

Internal Graticule: Parallax-free 7 x 10 cm, marked
in cm squares with 2-mm subdivisions on major
vertical and horizontal axes.

RFI: Conducted and radiated leakage limits are be-
low those specified in MIL-I-6181D and
MIL-I-16910.

Power: 115 or 230 volts +10%, 50 to 1000 cps,
approximately 25 watts

Dimensions:

163 (425 —— =

I
(

NOTE Tl
DIMENSIONS IN INCHES AND (MILLIMETERS)

(&) E1A RACK MEIGHT (INCLUDING FILLER STRIP)
FOR CABINET MEIGHT (INCLUDING FEET) ADD

% (8) 10 £1a mack weiGHT
(®)near apmoN RECESS

|
83

ToP 163 (47
(L) |

e | |

191483

REAR

=

Weight: Net 34 1b (15 kg); shipping 45 1b (20, 3 kg)

Accessories Furnished: 7-1/2 foot (2290 mm) power
cable; rack mounting kit; joining-bracket kit for
bonding Model 851 to Model 8551

Options:
07. P7 phosphor in lieu of P2 (amber filter
supplied), no additional charge.
31. P31 phosphor in lieu of P2 (green filter
supplied), no additional charge.

02148-1



Model 851B

Section I
Paragraphs 1-1 to 1-4

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. The Model 851B is the Display Section of the
Hewlett-Packard Spectrum Analyzer; the RF Section
is the Model 8551. Together, the 851/8551 provide
an Analyzer which can display up to 2 Ge of spectrum.
Analyzer input range is from 10 Mc to 42 Ge, its
dynamic range is 60 db, its sensitivity is at least -65
dbm, its image separation is 4 Ge, and its functions
are calibrated. The RF Section, which is a receiver
that electronically scans the input signal, is described
in a separate Operating and Service Manual.

1-3. DESCRIPTION.

1-4. The 851B Display Section is an oscilloscope
with an unusually wide dynamic range. The display
is amplitude vs frequency, and range is such that a
fundamental and harmonics down as far as 60 db can
be viewed simultaneously. In addition to the features
offered by other good oscilloscopes -- features such
as calibrated sweep times, calibrated gain, choice of
synchronizing voltages, vertical and horizontal posi-
tioning, focus adjustments, and intensity variation --
the 851B provides additional facilities which widen
the scope of the Analyzer as an electronic tool.

a. Choice of Amplitude Calibrations. The 851B
display can be made 1) proportional to voltage (linear),
proportional to power (square), or 3) proportional to
the log of the input voltage. Use of logarithmic cali-
bration is what makes it possible to view amplitude
variations as great as 60 db in the same display.

b. Choice of Calibrated I. F. Bandwidths. The
851B provides five calibrated I. F. bandwidths: 1 Mc,
100 Ke, 10 Ke, 3 Ke, and 1 Ke. The narrower band-
widths provide greater resolution and the wider band-
widths viewing of a broader band of frequencies.

c. Automatic Selection of Optimum I. F. Bandwidth.
Characteristics of the display are a function of the
width of frequency band swept (determined by the set-
ting of the SPECTRUM WIDTH switch in the 8551 RF
Section), the I. F. bandwidth, and the sweep speed.
For automatic selection of optimum bandwidth for
selected sweep speeds and width of band swept, the
851B provides an AUTO SELECT position on the I. F.
BANDWIDTH switch.

d. Facilities for Making Superior Oscillograms.
The 851B CRT has an internal graticule, thus pro-
viding a parallax-free presentation. In addition, when
the internal graticule is illuminated by ultra-violet
light, resulting photographs are of unusually fine
quality. (The hp 196B Oscilloscope Camera includes
a source of ultra-violet light.) Another feature of
the Display Section is base-line blanking capability.
This feature is useful both when viewing low-level
signals or when making an oscillogram since features
of interest are clearer when base line glow is blanked.
For photographic convenience, the CRT includes a
bezel for mounting a camera, and a SINGLE SWEEP
lamp which indicates completion of the sweep.

Figure 1-1. Model 851B Spectrum Analyzer - Display Section

02148-1
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Section I
Paragraphs 1-5 to 1-8

1-5. APPLICATIONS.

1-6. Some of the many applications of the Hewlett-
Packard Spectrum Analyzer are discussed in Appli-
cation Notes 63 and 63A. One of these applications is
analyzing short RF pulses. Because of features con-
tributed by the 851B -- a choice of I. F. bandwidths,
dynamic range of at least 60 db, and calibrated sweep
speeds, the Analyzer is a valuable tool in pulse work.
Short RF pulses (tens of nanoseconds) have previously
been difficult to analyze in the frequency domain be-
cause of limitations in dynamic range and the 1. F.
bandwidth of available analyzers. The 1-Mc L. F.
bandwidth of the 851 gives 11 db of additional dynamic
range when measuring short pulses, additional by

Model 851B

comparison to a hypothetical system having 80-Kc

1. F. bandwidth and equal CW dynamic range. With
the 851B calibrated sweep times, pulse repetition rate
can be determined directly from the display, obviat-
ing the need for measuring repetition rate externally.

1-7. CATHODE-RAY TUBE WARRANTY.

1-8. The cathode-ray tube (CRT) supplied with the
851B is guaranteed against electrical failure by Hew-
lett-Packard for one year from the date of sale. War-
ranty claim and adjustment procedures for the CRT
are given on the warranty at the rear of this manual.
Use this form and follow claim instructions exactly
when returning a CRT for warranty adjustment.

Table 1-2. Accessories Supplied

Part Number Name Description
8120-0078 Power cable Standard 3-conductor 7-1/2 foot NEMA power cable
5060-0216 Joining Bracket Kit Plates and hardware for bonding 851 to 8551
5060-0076 Rack Mounting Kit Parts and hardware for mounting 851 in 19-inch rack
Table 1-3. Accessories Available
Model Number Name Description
8442 1 KC Bandwidth Crystal Filter For use ahead of 851B I. F. input; extremely
good skirt selectivity -- pass band less than
10 Kc 60 db down
Table 1-4. Options
Number Description
07 In lieu of P2 phosphor, PT7 long-persistence phosphor and amber
filter supplied; no additional charge.
31 In lieu of P2 phosphor, P31 medium-persistence phosphor and green
filter supplied; no additional charge.

1-2
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Model 851B

Section II
Paragraphs 2-1 to 2-19

SECTION 1|1l
INSTALLATION

2-1. INITIAL INSPECTION.
2-2. MECHANICAL CHECK.

2-3. If damage to the shipping carton is evident, ask
that carrier's agent be present when instrument is un-
packed. Inspect instrument for mechanical damage

such as scratches, dents, or broken knobs. Also

check the cushioning material for signs of severe stress.

2-4, PERFORMANCE CHECK.

2-5. The electrical performance of the 851B should
be verified as soon as possible after receipt. Per-
formance checks suitable for incoming inspection are
given in Paragraphs 5-7 through 5-34.

2-6. CLAIM FOR DAMAGE.

2-7. If the 851B is mechanically damaged or fails to
meet specifications on receipt, notify the carrier and
the nearest Hewlett-Packard office immediately. (A
list of sales and service offices is at the back of this
manual.) Retain the shipping carton and the padding
material for the carrier's inspection. The field office
will arrange for the repair or replacement of your
instrument without waiting for the claim against the
carrier to be settled.

2-8. CONNECTIONS.

2-9. Connect the two Sections of the Analyzer:

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

b. A power cable is supplied with the 851, and five
cables are supplied with the 8551. Connect cables as
shown in Figure 2-1.

¢. To obtain the best common ground for the two
Sections, strap the Sections together with the plates
provided in the Joining Kit (supplied). Bonding in-
structions are supplied with the Kit.

2-10. POWER REQUIREMENTS.

2-11. The 851B is designed to operate from either a
115- or 230-volt 50- to 1000-cycle source, and requires
approximately 25 watts. However, when used as the
Display Section of the Analyzer the line input for the
851B is in the 8551 RF Section, and power is extended
to the 851B by external cable. The two Sections of the
Analyzer require approximately 300 watts and a nom-
inally 115- or 230-volt 50- to 60-cycle source.

2-12. Both Sections are equipped with input trans-
formers. Primary windings on each input transformer
can be connected 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 Figure 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.
(Sequence for turn-on is given in Figure 3-3.)

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

2-14. To protect operating personnel, the National
Electrical Manufacturers' Association (NEMA) rec-
ommends 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 appropriate recep-
tacle, the instrument is grounded. The offset pin on
the power cable three-prong connector is the ground
connection. To preserve the protection feature when
operating the instrument from a two-contact outlet,

use a three-prong to two-prong adapter, and connect
the green lead on the adapter to ground.

2-15. ESTABLISHING FIGURE-OF-MERIT
RATING.

2-16. Immediately following initial inspection, it is
good practice to establish a figure-of-merit rating
for your 851B Display Section. Throughout the life

of the components for which the checks establish a
rating, the figure of merit can be used for comparison
purposes to determine whether the circuits are per-
forming at the level of excellence they had when the
instrument was shipped from the factory.

2-17. A figure of merit for the 851B can be established
by performing a sensitivity check. Procedure is given
in Paragraph 5-24. In the table below, space is pro-
vided for recording the figures obtained.

2-18. RACK MOUNTING.

2-19. Procedure for rack-mounting the 851B is indi-
cated in Figure 2-2.

e Input Settings Power Input for 6-cm
Freq Point L F.BW I. F.GAIN (DB) Sig Gen Used | Cable Used Vertical Deflection
20 Mc | I. F.INPUT 1MC 70 + 10 606A 10503A

I. F. VERNIER, max cw
100KC
10KC
3KC
1KC

02148-1
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Section II
Figure 2-1

Model 851B

&

\

R_&RET &7

L L

1. Model 908A Coaxial Termination: install in LO
OUTPUT - TERMINATE in 50Q.

2. O Connect 2GC OUTPUT to 2GC I. F.INPUT.
3. Connect 200MC INPUT to OUTPUT.

4,
5.

$ O Connect I. F.OUTPUT to L F.INPUT.

g’ D Connect 851 CONTROL to 8551 CONTROL.

O Connect SWEEP OUTPUT to SWEEP INPUT.

10, A Connect SWITCHED LINE OUTPUT to
11 LINE INPUT.

12.SET LINE to OFF.

13. 8551 line voltage switch: set for nominal volt-
age of power source (set with blade of screw-
driver); check that fuse is value marked
adjacent to selected setting.

14, 851 line voltage switch: set to same setting as
set at 8551 line voltage switch; check that fuse
is proper value for voltage set.

15. LINE INPUT: connect to 115/230V 50/60 cps
300-watt source.

Figure 2-1. Installation Connections, Model 851/8551 Spectrum Analyzer (sheet 1 of 2)
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+ Section II

Figure 2-1 (cont'd)

83514 SPECTHUM ANALYZER- RF SECTION

camar  satsass

NARMONIC WuMBER

.

P

FREQUENCY (GC)

a-az
e (N}

,;:';:_'.,
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03C TRACK
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.

SIGNAL IDENTIFIER (F,)
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COARSE POS BALANCE

7L EXTERNAL JUMPER (1)

EXTERNAL JUMPER (1)

INTER-UNIT CABLE (2)

13"
AL

m WII,WI2

19"

CONTROL CABLE (1)

7{

ik

(ClE]

POWER CABLE (2)

P2

=

% LENGTH SELECTED AT FACTORY

8551A-B-1

Figure 2-1. Installation Connections, Model 851/8551 Spectrum Analyzer (sheet 2 of 2)
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Model 851B
Figure 2-2
INSTRUCTIONS
TILT STAND PLASTIC
I, REMOVE TILT STAND, FEET, AND FOOT
| TRIM STRIP.

2. ATTACH FILLER STRIP AND FLANGES
WITH LARGE NOTCH ON FLANGE

FOOT RELEASE
TO INSTRUMENT BOTTOM.

BUTTON

LARGER
NOTCH
i
TRIM STRIP
(ADHESIVE STRIP)
5040-0164

8-32 X Thg
PHILLIPS DRIVE

W/EXT TOOTH
LOCK WASH

FILLER STRIP
5040-0164

BOTTOM COVER

RACK MOUNTING
FLANGE

5020-0T71 esin-A-8

Figure 2-2. Rack-Mounting Procedure, 851B
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Section III
Paragraphs 3-1 to 3-18

SECTION 11l
OPERATION

3-1. INTRODUCTION.

3-2. The Model 851/8551 Spectrum Analyzer is a
-conversion superheterodyne scanning receiver
with a visual amplitude-vs-frequency output. Infor-
mation obtained by the 8551 RF Section is displayed
on the 851 CRT. Analyzer controls are calibrated
and thus considerable information can be read directly
from the display; calibration accuracies are given in

Table 1-1.

3-3. Basic step-by-step procedures for putting the
Analyzer into operation are given in this Section of
the Manual. Information on spectrum analysis and
applications of the 851/8551 Spectrum Analyzer are

provided in hp Application Note 63.

3-4. Operating the Analyzer requires both the Dis-
play and RF sections. Instructions for the 851B will
make more sense if instructions for the 8551 RF Sec-
tion are included also, and so the Operating Plates,
Figures 3-3 and 3-4, give instructions that include
both instruments. However, always remember that
instructions given in this Manual are incomplete in
that they do not discuss limitations on input signal
level. Before turning on the Analyzer, therefore,
refer also to the operating instructions (Section III)
in the Manual for the 8551.

3-5. Front panel controls are identified and briefly
described in Figure 3-1, and rear panel connectors
and switches are identified in Figure 3-2; initial turn-
on instructions are given in Figure 3-3, and photo-
graphic procedures in Figure 3-4.

3-6, Optimum I. F. BANDWIDTH setting for selected
SPECTRUM WIDTH and SWEEP TIME settings is
given in Figure 3-5. As used here, optimum is de-
fined as the narrowest bandwidth which does not atten-
uate the signal because of limitations in the rise time
of the 20-Mec I. F. Amplifier. (The SPECTRUM
WIDTH switch is on the 8551, and determines width
of band swept by the 8551 Local Oscillator.)

Note
With I. F. BANDWIDTH at AUTO SELECT,
optimum bandwidth is automatically selected.

3-7. DESCRIPTION.

3-8. The 851B Spectrum Analyzer Display Section
includes a 20-Mc L. F. amplifier with five calibrated
bandwidths, shaping circuits which provide a choice
of amplitude calibration, and a cathode-ray tube and
associated circuits, one of which is a calibrated
SWEEP TIME switch.

3-9. I F. BANDWIDTH.

3-10. SELECTABLE. Bandwidth of the 20-Mc I. F.
Amplifier is 1 Mc. However, by means of selectable

02148-1

precision filters, bandwidth of the 20-Mc 1. F. Ampli-
fier can be narrowed to 100 Ke, 10 Kc¢, 3 Kc, or1Kc;
selection is made with the I. F, BANDWIDTH switch.

3-11. DETERMINES RESOLUTION. Display resolution
is determined by the setting of 1. F. BANDWIDTH.
The signal shown on the CRT can be considered as a
presentation of the spectrum as seen through a mov-
ing window. How much of spectrum can be seen at
any one instant is the ratio of 20 MC 1. F. Amplifier
bandwidth to spectrum width displayed. For example,
if the I. F. BANDWIDTH switch is set at 1 Mc and

the SPECTRUM WIDTH switch is set at 100 MC/CM
(spectrum being examined, 1 Ge), one-thousandth of
the spectrum can be seen at any instant as the hori-
zontal sweep voltage moves the "window' across the
CRT. The rate at which the "window'" moves across
the graticule is set by the SWEEP TIME switch; the
shape of the "window' is the passband characteristic
of the 20 MC I. F. Amplifier.

3-12. DISPLAY.

3-13. SHAPING. In addition to the usual oscilloscope
controls and circuits, the 851B Display Section pro-
vides circuits for shaping the signal derived from the
20-Mc 1. F. signal. By means of the shaping circuits,
in addition to the conventional linear display (propor-
tional to signal voltage), the display can be made pro-
portional to signal power (square) or to the logarithm
(level in db) of the signal. Signal shaping (together
with the wide dynamic range of the Analyzer) makes
it possible to show signals of widely-varying ampli-
tudes on the same display; for example, signals at
-30 dbm and -90 dbm can be viewed simultaneously.
Choice of display ratio is made with the VERT DIS-
PLAY switch.

3-14, SCALES. There are two calibrations on the
851 CRT graticule. One is numerical (0.2/cm), the
other is logarithmic (10 db/cm). With VERT DIS-
PLAY at LIN or SQ, use the numerical calibration;
at LOG, use the DB scale.

3-15. OSCILLOSCOPE.

3-16. TUBE. The CRT used in the 851 is a 5-inch
tube with an internal (parallax-free) graticule. Unless
otherwise ordered, the tube is supplied with a medium
persistence (P-2) phosphor and light blue filter.

3-17. TIME BASE. Time-base range is from 3 milli-
seconds/centimeter to 1 second/centimeter, and is
selected with the SWEEP TIME switch. The time
base can be synchronized with an internal or exter-
nally-supplied signal, or line frequency. For photo-
graphic use, a single-sweep mode is provided; selec-
tion of mode is made with the SYNC switch.

3-18. ALIGN AND BASE LINE CLIPPER CONTROLS,
In addition to the usual oscilloscope controls, the

3-1



Section III
Figure 3-1

Model 851B

o W N

INTEREITY

£ LN CLIPPER

®

LT BANDWIOTH
W weec

S

®

. CRT:

a. Scale used with VERT DISPLAY at SQ or LIN.

b. Markers used in signal-identification tech-
nique. (See Manual for 8551 RF Section.)

c. Scale used with VERT DISPLAY at LOG.

To blank base line, turn clockwise.

Adjusts brightness of trace.

Adjusts focus of trace.

To obtain one nonrecurring sweep, set SYNC at
SINGLE SWEEP, and depress pushbutton.

. Lights when single sweep starts, goes out when

single sweep ends.

« BYNC:

a. SINGLE SWEEP: sets up internal connections
for single-sweep operation.

b. LINE, INT, EXT: sets up internal connections
for type of sync voltage selected. For EXT
operation, input (SYNC INPUT) is on rear
panel.

From six sweep rates, selects time base for hori-
zontal sweep. At EXT, sets up internal conditions
required when using sweep voltage supplied from
external source. VERNIER provides continuous
adjustment between calibrated steps. Note: At

10.

11.

12.

13.

14,

8518 -A=5

EXT, apply sweep voltage to SWEEP input on
rear panel, and compatible blanking pulse to
BLANKING input, also on rear panel.

Selects vertical calibration:

LIN: amplitude proportional to voltage

SQ: amplitude proportional to power

LOG: amplitude proportional to logarithm of
input signal; level indicated in db.

I. F. BANDWIDTH switch:

1 KC to 1 MC: manual selection of I. F. bandwidth

AUTO SELECT: automatic selection, for CW
signals, of optimum I. F. bandwidth for chosen
SPECTRUM WIDTH (on 8551) and SWEEP
TIME settings.

Vernier for 1. F. GAIN (DB): as vernier is turned
cw, up to 1 db of additional gain is inserted.

Controls I. F. input attenuator, in 10-db and
1-db steps.
Highest gain setting: 70 + 10
outer control at 70, inner at 10
Max atten setting: both controls at 0

Position adjustments: HORIZ POS shifts trace to
right or left; VERT POS shifts trace up or down.

Adjusts trace angularly, enabling operator to
align trace with graticule horizontal axes.

3-2

Figure 3-1.

Front Panel Controls, Connectors, and Indicators,

Model 851B Spectrum Analyzer Display Section
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Section III
Figure 3-2

PP 7

A C?\@%\

,—WY.\M—-|

1. A\ Ja: power cable connects here. Cable sup-
plied with 851B.

2. S1: Line Voltage slide switch: controls power-
supply input connections. Always check that
switch is set for nominal voltage of external
power source.

3. Fuseholder: rating of fuse is marked at the Line
Voltage switch setting which corresponds to
voltage of power source.

4. O J1: cable for carrying 20-Mc 1. F. signal
from RF Section connects here. Cable supplied
with RF Section.

5. O JT: cable carrying sweep voltage from 851B
to RF Section connects here. Cable supplied
with RF Section.

6. J6: input for external sync signal; requirements:
positive-going pulse of between 3 volts peak and
15 volts peak.

7. J3: input for externally-supplied blanking volt-
age; requirements: negative 5- to 10-volt pulse,
width of which is compatible with retrace time
of external sweep voltage used.

id 44 v »

10.

11

13.

13.

. CRT protective cover; may be removed for

.J5: for sampling 20-Mc I. F. signal just ahead

J2: input for externally-supplied sweep voltage;
requirements: 0 to approximately +15V saw-
tooth from 10, 000-ohm source.

servicing and/or tube replacement.

J10: signal to CRT, sampled at output of video
detector in 20 MC I. F. Amplifier just ahead of
Vertical Amplifier; 0 to -4 volts open circuit,
4700 ohms impedance; BNC female. With high-
impedance earphones, output can be used to
monitor modulated signals tuned in on Analyzer.

of Video Detector; BNC female.

J8: sweep voltage, sampled just ahead of Hori-
zontal Amplifier; 10 volts +3V peak-to-peak
open circuit, 4700 ohms impedance;BNC female.
Note: With appropriate amplifier, VERT and
HORIZ outputs will drive an X-Y recorder to ob-
tain an X-Y plot of spectrum displayed on CRT.

[] J9: 14-conductor cable connects here;
carries +15 vde to RF Section, and SWEEP
TIME/SPECTRUM WIDTH connections required
for I. F. bandwidth AUTO SELECT operation.
Cable supplied with RF Section.

Figure 3-2. Switches and Connectors, Rear Panel, 851B

02148-1
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Section III Model 851B
Figure 3-3

q%8e P g o

831B-A-4
1. LINE: set to STANDBY; light should glow, fan 8. INTENSITY: Set at about 3 o'clock.
turn. After about 10 seconds, base line should .
appear on CRT. CAUTION: Before setting LINE 9. & tagut frequency is unknown, set TUNE to
= e about 3 on LOCAL OSC FREQ scale; if known,
to ON (step 12), be sure fan is turning; BWO can -
De dainased if fan i not ooets set TUNE for Frequency Scale reading near
Sl IR that of input signal.
2. Set: SIGNAL IDENTIFIER. . . . . . . . OFF
FREQUENCY TUNING . . . . . COARSE 10. Set SPECTRUM WIDTH for 200MC/CM.
SPECTRUM WIDTH VERNIER. . . . CAL 11.Set I. F. GAIN (DB) at 70 or 80, 1. F. VERNIER
3. ATTENUATOR (DB): Set to 60. Be sure switch ERSR G«
seats in detent. 12.Set LINE to ON; indicator light will glow. When
TUNE is at 2 Ge, large signal will appear; this
4. Set range switch, FREQUENCY (GC). is the BWO signal used for self-check, and can
5. SetL.F, be ignored.
Py gogcr"fgr“aﬁfg‘ﬁ?cfs(cc) isatl.8-4.2 13. ATTENUATOR (DB): Adjust to bring signal on
: o CRT. CAUTION: Attenuator must be set for
6. Set: BASE LINE CLIPPER . . . . . max ccw sufficient loss to reduce input signal to 1 mw
SYNC .. ‘ o, . . -.LINE or less.
LF. BANDW]DTH i AUTO SELECT 14. Set I. F. GAIN for convenient signal-to-noise
VERT DEPLAY . . 3 i« LN, LOG, orSQ ratio, and adjust TUNE to center signal on CRT
SWEEPTIME . . . . . 3 MILLISEC/CM 3 gn :
VERNIER i w /s Swlatidini »1ia'e v o CAL 15. Adjust SPECTRUM WIDTH for best detail in
7. Connect signal under investigation; range: 10 Mc region of interest. If display shifts position,
to 10 Gc. CAUTION: Input must not exceed 1 watt check COARSE POS BALANCE (see Paragraph
average with ATTEN (DB) set at 60; see Manual 5-125, 851A/8551A Manual). (COARSE POS
for 8551 RF Section. controls range-to-range position.)

Figure 3-3. Initial Operating Procedure for 10-Mc to 10-Ge Inputs, Model 851/8551 Spectrum Analyzer
3-4 02148-1
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Section III
Figure 3-4

00,
00

T (501 s

1. Perform steps 1 through 14 of initial operating
procedure, Figure 3-3; refer to information on
input signal levels in 8551 Manual.

2. If 8551 SPECTRUM WIDTH is set for 1 MC/CM
or less, stabilize the Analyzer; see Figure 3-5,
8551 Manual.

3. Align trace, and adjust SWEEP TIME, SPEC-
TRUM WIDTH, I.F. GAIN for detail of interest.

4. Install and align Oscilloscope Camera. Load
film pack; Polaroid ASA 3000 is recommended.

5. Set:
B s = o . . . .SINGLE SWEEP
BASE LINE CLIPPER . . cw until base line
is blanked

6. Adjust INTENSITY so fast transients in wave-
form almost disappear.

Note: Before taking pictures, read Paragraph 3-22.

7. Adjust FOCUS for finest trace.

8. Depress ultra-violet light pushbutton on cam-
era; determine exposure required when grati-
cule is illuminated by ultra-violet light and no
sweep is present. For Polaroid's ASA 3000,
about 1/5 second at F11 is recommended.

9. After setting camera, depress ultra-violet
light pushbutton, and hold it on until phosphor
glows. Photograph the graticule.

10. Release ultra-violet light.

11. Set camera for photographing the trace. Ex-
posure required is a function of sweep speed
and intensity.

12.0pen camera shutter, depress SINGLE SWEEP
pushbutton, and watch SINGLE SWEEP light.
When light goes out, close shutter.

Figure 3-4. Photographic Procedure, Model 851/8551 Spectrum Analyzer

i - 02148-1
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Section III
Paragraphs 3-19 to 3-28

OPTIMUM ILF BANDWIDTH FOR
SPECTRUM WIDTH /SWEEP TIME SETTINGS

SWEEP TIME SETTINGS

SPECTRUM
WIDTH MILLISEC/CM SEC/CM
SETTINGS
3 o 30 A 3 1

IoKC/CM 3KC IKC IKC IKC IxC IKC
30KC/CM 3KC 3KC IKC IkC IKC IKC
100KC/CM | IOKC 3KC 3KC IKC IKC IKC
300KC/CM | IOKC [[+].{ 3Kc 3KC IKC IKC

IMC/Cm 100KC {e] {2 IokC 3KC 3Kc IKC
3IMC/CM IOOKC | 100KC 1okc 10KC 3KC 3KC
IOMC/CM | IOOKC | I0OKC | I00KC 10KC 1oKc 3KC
30MC/CM | IMC 100KC | 100KC §| 100KC 1oKC 10KC
IOOMC/CM| IMC IMC 1oOKC || I00KC | 10OKC IoOKC
200MC/CM| IMC IMc IMC IOOKC | 100KC | 10OKC
B5IA-A-I6

Figure 3-5. Optimum 851 I. F. BANDWIDTH Settings
for SPECTRUM WIDTH/SWEEP TIME Settings

851 provides an ALIGN control which tilts the trace
angularly permitting alignment with the graticule,
and a BASE LINE CLIPPER control for blanking the
base line when viewing low-level signals or when

photographing waveforms.

3-19. DISPLAY. In using the Analyzer oscilloscope,
remember that the display information is not the same
as that presented on a conventional oscilloscope. The
information displayed by the Analyzer is amplitude'vs
frequency, whereas the conventional oscilloscope
aﬁpuﬁys amplitude vs time.

3-20. OPERATING INSTRUCTIONS.

3-21. Basic procedure for putting the Analyzer into
operation is given in Figure 3-3.

CAUTION

Before turning on the Analyzer be sure that
input signals are within limits for optimum
operation and instrument safety. See the
Manual for the 8551 RF Section.

3-22. PHOTOGRAPHIC TECHNIQUES.

3-23. The 851B has an internal graticule which, with
the use of ultra-violet light illumination, makes possi-
ble oscilloscope photography of unusual quality. The

Model 851B

UV light causes the CRT phosphor to glow uniformly,
resulting in a gray background in the finished photo.
This gray contrasts sharply both with the white trace
and the black graticule lines, producing an oscillo-
gram which is easier to read. The hp Model 196B
Oscilloscope Camera includes an ultra-violet light
source.

3-24. For uniform gray backgrounds, the double-
exposure technique is best.

a. First determine the exposure required when,
without any sweep on the display, the graticule is
illuminated by the UV light. Photograph the graticule,
and then turn off the light.

b. Second, start the sweep and photograph the dis-
play again.

3-25. When using an oscilloscope camera it is almost
always necessary to experiment to find the correct
exposure for graticule and sweeps.

a. For the graticule exposure, a good starting
point for Polaroid ASA 3000 film would be about 1/5
second at F11.

b. The exposure required for the sweep will depend
on sweep speed and intensity setting on the CRT.
For 3 ms/cm sweeps with the intensity turned down
to about half normal brightness, 1/5 second at F11
is a good starting point. Remember, however,
that the exposure requirements for the sweep are a
function of sweep speed and intensity, and a certain
amount of experimentation will be required to get the
desired result. The information offered here and in
the photographic operating plate, Figure 3-4, are
presented as guides only.

3-26. To stop the sweep while exposing the graticule,
either dim the display with INTENSITY or, more con-
veniently, set SYNC to SINGLE SWEEP. When it is
necessary to obtain matched sets of photographs, the
SINGLE SWEEP feature should be used.

3-27. For slow sweep pictures, ALWAYS use the
BASE LINE CLIPPER. Blanking the base line pre-
vents fogging of the bottom of the exposure.

3-28. There is a good discussion of oscilloscope
photography in Hewlett-Packard instrument catalog
No. 25.
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Section IV
Paragraphs 4-1 to 4-4

SECTION IV
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. The Model 851/8551 Spectrum Analyzer receives
and scans signals in the 10-Mc to 42-Gc range, and
displays the amplitude of signal components as a func-
tion of frequency. In the same display the Analyzer
can present signals which vary up to 2 Ge in frequency
and up to 60 db in amplitude. The Analyzer is shown
in block diagram form in Figure 4-1.

4-3. RF SECTION. The scanning receiver is the
8551 RF Section; it is a triple-conversion, narrow-
band superheterodyne receiver. Tuning and width of
frequency range displayed are controlled by circuits

in the RF Section. Amplitude-vs-frequency informa-
tion over a selected portion of the frequency spectrum
is obtained by sweeping the first local oscillator between
2 and 4 Ge. Sweep voltage to drive the first Local Os-
cillator (a backward-wave oscillator) is supplied by
the 851 Display Section, and is the same voltage used
to drive the 851 CRT horizontal plates; this arrange-
ment maintains frequency calibration of the CRT dis-
play. The 8551 heterodynes the input signal and its
components to an I. F. of 20 Mc. The 20-Mc L. F. is
carried by external jumper cable to the 851 Display
Section.

4-4, DISPLAY SECTION. Figure 4-2 is a block dia-
gram which relates the Display Section to its sche-
matic diagrams.

a. L F. Input Attenuator. In the Display Section,
the 20-Mc 1. F. is first applied to an attenuator which
is calibrated as a gain switch [ I F. GAIN(DB)]. The
I. F. attenuator includes a two-section switch (see Fig-
ure 5-16) which inserts attenuation from 0 to 80 db in
1-db steps. I.F.VERNIER, which provides up to 1-db
adjustment between steps, and which is associated
with the 1. F. GAIN switch, is not in the input circuit;
it is in the final 20-Mc I. F. Amplifier, and attenuates
the signal just ahead of the Video Detector (see Fig-
ure 5-27).

b. Bandwidth Switching Circuits. Following the
I, F. attenuator is the first 20-Mc L. F. Amplifier,
bandwidth of which is selected with the I. F, BAND-
WIDTH switch. Amplifier bandwidth determines the
resolution of the display; the narrower the bandwidth,
the more detailed the presentation of the frequency
distribution of signal and components. Variation in
20-Mc I. F. Amplifier bandwidth is provided by a set
of bandpass filters which are connected into the Am-
plifier circuit by relays (see Figure 5-24). The relays
are controlled by the I. F. BANDWIDTH switch; with
no relays energized, 20-Mc I. F. Amplifier bandwidth
is 10 Kc. In addition to the 10-Ke bandwidth, 1-Kec,
3-Ke, 100-Ke, and 1-Mc bandwidths can be selected.
Or an automatic bandwidth selection system can be
used which selects that I. F. bandwidth which will pro-
Vide optimum display for whatever SPECTRUM WIDTH
and SWEEP TIME settings are selected. (As used

02148-1

here, optimum is the narrowest bandwidth which does
not attenuate the signal because of limitations in the
rise time of the 20-Mec I. F. Amplifier.) With I. F.
BANDWIDTH at AUTO SELECT, current to operate
the bandwidth-switching relays is brought through
contacts on the SWEEP TIME switch and on the 8551
SPECTRUM WIDTH switch as well as through contacts
on I. F.BANDWIDTH; connections for this mode of
operation are carried in the inter-unit CONTROL
cable.

Note

The narrower the I, F. bandwidth, the more
the incoming signal is attenuated if the tuning
is too fast.

c. Display Calibration. The Analyzer Display Sec-
tion provides a choice of display calibration, thus
making it possible to present in the same display re-
sponses with a difference of up to 60 db. The switch
from linear calibration to logarithmic (or square)
calibration is made with the VERT DISPLAY switch.
The signal is converted to the proper ratio by the
Current-Controlled Attenuator (see Figure 5-27); this
circuit includes diodes which shunt the signal path.
The diodes act as variable resistors whose resistance
depends on the bias current supplied. For a linear
display, bias current is fixed. For log or square
displays, bias current is changed by shaping the out-
Pt voltage of the video amplifier and applying it to
the current-controlled attenuator. The shaping cir-
cuits are discussed in more detail in Paragraph 4-15.

d. Video Signal.
(1) From the Current-Controlled Attenuator, the
20-Mc L. F. signal passes to the final 20-Mc
I. F. Amplifier, the Video Detector (A2ATT1
and A2ATCR1-A2ATCR4), and the Video Ampli-
fier. These circuits are shown in Figure 5-27.

(2) Two outputs from the 20-Mc-to-Video signal
path are provided: 1) I. F. TEST POINT, which
samples the 20-Mc I. F. just ahead of the Video
Detector, and 2) VERT OUTPUT, which samples
the Video signal at the output of the Video Am-
plifier, just ahead of the Vertical Amplifier.

(3) In the Vertical Amplifier (Figure 5-29), the
video signal is applied to the base of A7Q8 in
differential amplifier ATQ8-ATQ9; the signal
on the base of ATQ9 is determined by the setting
of VERT POS adjust R8. Vert Gain adjust
ATRI15 in the emitter circuit of differential am-~
plifier ATQ8-ATQ9 is adjusted when calibrating
the Vertical Amplifier (see Paragraph 5-80).

A variable RC network in the emitter circuit of
the final stage of the Vertical Amplifier, ATQ6-
ATQ7, provides further filtering of the video
signal before it is applied to the CRT vertical
deflection plates. Selection of capacitor for the
RC filter is controlled by I. F.BANDWIDTH.

4-1
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Section IV

Model 851B
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Section IV
Paragraphs 4-5 to 4-8

e. Sweep and Horizontal Amplifier. This circuit
(see Figure 5-33) generates the sweep voltage and
blanking signal.

(1) Rate of sweep generated is determined by RC
networks connected into the sweep-generating
circuit by SWEEP TIME switch A10S1. Con-
nections for the type of SYNC voltage selected
are set up by SYNC switch S2. Operation of
the Sweep Generator is discussed in Paragraph
4-5.

(2) Sweep voltage for driving the first Local Oscil-
lator (BWO) in the 8551 RF Section is taken at
the output of the Sweep Generator, just ahead
of the Horizontal Amplifier. This voltage ap-
pears at SWEEP OUTPUT on the rear panel,
and is carried by inter-unit SWEEP cable to
the 8551. Sweep voltage, sampled at the same
point in the circuit,appears also at the HORIZ
output connector on the rear panel.

(3) Horizontal Amplifier A6Q16-A6Q18 is a differ-
ential amplifier. Sweep voltage is applied to
the base of A6Q16, and the signal on the base
of A6Q18 is determined by the setting of HORIZ
POS adjust R9. Horiz Gain adjust A6R54 in the
collector circuit of the Amplifier is adjusted

Model 851B

when calibrating the Horizontal Amplifier (see
Paragraph 5-50). Amplified sweep voltage is
applied to the CRT horizontal deflection plates.

(4) The blanking signal, taken from the emitter of
A6Q6, is amplified by A7TQ3 on the Vertical Am-
plifier Board (see Figure 5-29) before it is ap-
plied to the CRT.

(5) Via contacts at the EXT position of SWEEP
TIME, sweep voltage from a suitable external
source, such as one of the hp 690 Sweep Oscil-
lators, can be applied to the Horizontal Ampli-
fier to drive CRT horizontal plates. The CRT
requires a sawtooth voltage of from 0 to +15
volts. Inputs for sweep voltage and compatible
blanking signal are on the 851B rear panel.

4-5. OPERATION OF HORIZONTAL SWEEP
GENERATOR.

4-6. The Horizontal Sweep Generator is shown in

block-diagram form in Figure 4-3; the schematic is

Figure 5-33.

4-7. EXTERNAL.

4-8. With SYNC at EXT, a positive input signal
will cause Schmitt Trigger A6Q1, A6Q2 to generate a

SYNC| -I5V
!
AGRI3
BLANKING SIG TO
ABRI2 HOLD-OFF I VERT AMPL A7
RESET CAPACITOR __L_k SWITCH
I ABQ5 :
|
SCHMITT = r l
EXT 5 7
SYNC > TRIGGER e
A6QI , A6Q2 A necrz -5V
' = MULTIVIBRATOR | HEn
A6Q7
+AGCRI A6Q8 ABQI0
SWEEP RESET
DIFFERENTIAL
AMPL
A603, A6Q4
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AIOC7-AIOCIZ 7R %Y
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Figure 4-3. Horizontal Sweep Generator, Block Diagram
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Model 851B

negative trigger pulse at the collector of A6Q1l. The
negative pulse is coupled through A6CR2 to the base
of A6QT, one half of a bistable multivibrator. The
negative pulse turns A6Q7 off and A6Q8 on.

4-9. When A6QT turns off, it turns off A6Q6. This
cuts off the blanking signal, allowing the horizontal
sweep to be seen on the CRT if the base line clipper
has not biased off the CRT.

4-10. When A6Q8 turns on, Pulse Amplifier A6Q9
conducts, turning off -5V Clamp A6Q10. When A6Q10
turns off, its emitter goes positive, biasing off Reset
Switch A6Q15. When the Reset Switch cuts off, the
Sweep Capacitor (A10C7-A10C12) in the base circuit
of A6Q11 starts to charge, applying a negative-going
signal to the base of A6Q11.

4-11. Transistors A6Q11, A6Q12, A6Q13, and A6Ql4
form a Miller Integrator. The output of A6Q14 is a
positive-going ramp. The positive ramp voltage is
fed back to the Sweep Capacitor (A10C7-A10C12). As
the Sweep Capacitor charges negatively on its bottom
plate, the top of the capacitor is going positive. The
result is that the voltage drop across R35 and A6R29-
A6R34 is almost constant as the Sweep Capacitor
charges. If the voltage drop is constant, the current
through the resistors is constant. This same current
is the charging current for the Sweep Capacitor. If
the charging current is constant then the capacitor is
charging linearly and a linear ramp voltage out of the
Miller Integrator is the result.

4_12. The positive ramp fed back to the Sweep Capaci-
tor also goes to the base of A6Q4, one half of the Sweep
Reset Multivibrator. The signal is amplified and ap-
pears as a positive-going voltage at the collector of
ABQ3. The signal is coupled through A6CR1 and de-
livered to the base of A6Q7. When the sweep voltage
from the Miller Integrator circuit reaches a prede-
termined level, A6Q7 starts to conduct. The conduction
of ABQT cuts off A6Q8. This causes Pulse Amplifier
ABQ9 to cut off, turning on the -5V Clamp, A6Q10.
When A6Q10 conducts it turns on Reset Switch A6Q15
which discharges the Sweep Capacitor, ending the
sweep. At the time A6QT turns on it turns on A6Q6,
blanking the CRT during retrace.

4-13. INTERNAL.

4-14, With SYNC at INT, operation of the sweep cir-
cuit is essentially the same except that no external
trigger is needed to turn off A6QT.

a. With SYNC at INT, the Reset Capacitor (A10C1-
A10C6) is connected through A6R13 to the -15V supply.
As the Reset Capacitor charges negatively, the volt-
age is coupled through A6R12 and A6CR2 to the base
of ABQ7. This triggers A6Q7 and starts the sweep.
Sweep termination is the same as when operating
from an external trigger.

b. The one other difference in operation is that the
conduction of A6Q8 also turns on A6Q5, discharging
the Reset Capacitor until the end of sweep. At the end
of sweep when the Reset Multivibrator flips back,
ABQ5 is cut off, allowing Reset Capacitor (A10C1-
A10CS) to charge negatively again and restart sweep.

02148-1

Section IV
Paragraphs 4-9 to 4-23

4-15. OPERATION OF VERTICAL DISPLAY.
4-16. CURRENT-CONTROLLED ATTENUATOR.

4-17. Between the first and second 20-Mc I. F. Ampli-
fiers, the 20-Mec I. F. is passed through the Current-
controlled Attenuator (see Figure 5-27). The attenu-
ating element is a network of hot carrier diodes which
shunt the signal path.

4-18. Hot carrier diodes are used because they have
very low shunt capacity and a very predictable dynamic
resistance-vs-current characteristic. This predict-
able characteristic makes it possible to design shaping
circuits which will give the desired attenuation char-
acteristics in the LOG and SQuare modes of operation.

4-19. Figure 4-4 shows a dynamic resistance-vs-
current curve for a hot carrier diode. As current
through the diodes increases, dynamic resistance
decreases. In the Current-Controlled Attenuator,
lower diode resistance causes more signal shunting,
i.e., more attenuation of the signal.

OHMS

(o]

#51A-A-)

0 I MA =

Figure 4-4. Typical Dynamic Resistance-vs-
Current Curve, Hot Carrier Diodes

4-20. SQUARE MODE OF OPERATION.

4-21. The purpose of the SQuare mode of operation is
to convert the voltage (linear) indication on the CRT
to a voltage-squared display representing power. If
two signals are present with a voltage ratio of 2:1
(VERT DISPLAY at LIN), at SQ they will appear on
the CRT as signals with a 4:1 ratio.

4-22. To achieve this change in the display, the amount
of current to the Current-Controlled Attenuator must
decrease with an increase in signal level.

4-23. The video signal into the VERT DISPLAY Switch
Assembly is negative-going. A negative signal on the
base of A11Q2 (see Figure 4-5) will increase its con-
duction. This will decrease current through A11CR1,
Al11CR2, and A11Q1; this current flows through the
hot carrier diodes in the Current-Controlled Attenu-
ator. Larger signals will cause a much greater de-
crease in current through the Attenuator diodes than
small signals. Shaping circuit characteristics are
such that any increase in signal level will cause the
square of the increase to appear on the CRT. For
example, as the signal goes from 1 to 2 in voltage,

the decrease in shaping circuit current is such that
four times as much signal gets through the Attenuator.
In general, any increase in signal level will cause the
square of the increase to appear on the CRT.

4-5
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Section IV
Paragraphs 4-24 to 4-26
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Figure 4-5. VERT DISPLAY Switch at SQ, Simplified Schematic

4-24. LOGARITHMIC MODE OF OPERATION.

4-25. The purpose of the LOG mode of operation is
to convert the incoming voltage to bias current of
such value that the resulting display is proportional
to the log of the input voltage. To achieve such a dis-
play, larger signals must cause much greater atten-
uation than small signals; that is, as signal level in-
creases, a much greater amount of current must flow
through the diodes in the Attenuator. With VERT DIS-
PLAY at LOG, current out of the shaping circuit is
such that gain through the Current-Controlled Atten-
uator is logarithmic; that is, for each 10 db of change

4-6

in signal level there is a 1-centimeter change in sig-
nal display.

4-26. Refer to the simplified schematic of VERT
DISPLAY at LOG, Figure 4-6. The video signal fed
back to A11Q1 is negative-going. As A11Ql conducts
more, diodes A11CR3 and A11CR4 are biased on.
When they conduct, they decrease the emitter resist-
ance of A11Ql, increasing the gain. This causes
proportionately more current to flow through the At-
tenuator hot carrier diodes on large signals than on
small. The shaping circuit in the emitter of A11Ql
is designed to provide a logarithmic gain through the
Current-Controlled Attenuator.

02148-1
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Figure 4-6
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Figure 4-6. VERT DISPLAY Switch at LOG, Simplified Schematic
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Section V Model 851B
Table 5-1
Table 5-1. Test Equipment Required
Ref No. Instrument Type Critical Specifications Recommended Equipment
1 Oscilloscope Sensitivity: 0.1 mv/cm hp 130C 200 uv/cm
Low-Frequency Oscilloscope
2 DC Voltmeter Accuracy: 0.05% hp 3440A Digital Voltmeter
Input Impedance: 10.2 megohms with hp 3442A Automatic
Automatic Range Selection Range Selector Plug-In
Range: to 150V
3 Transformer for Range: 103 to 253 VAC at approx 1/2 amp General Radio Type WIOMT3A
varying input Voltmeter Range: 103 to 127 volts Superior Electric UCIM
voltage Voltmeter Accuracy: 1 volt
4 Clip-On DC Accuracy: 0.1 ma 23% of FS hp 428B
Milliammeter
5 DC Voltmeter Accuracy: +2% of FS hp 410C Electronic Voltmeter
Input Resistance: 100 megohms
Can accommodate voltage-divider probe
6 DC Voltage Accuracy: 5% hp 11045A DC Voltage Divider
Divider Division Ratio: 100:1
Input Resistance: 10, 000 megohms
Max Volts: 6000
ki Electronic Frequency: 200 Mc hp 5245L Electronic Counter
Counter Accuracy: 5 parts in 108 +1 count and
Multiple period averaging feature hp 5253B Frequency Converter
8 Low-Frequency Frequency Range: 1 cps to 350 cps, hp 202C
Oscillator continuously variable
Output: 5 volts peak
Distortion: less than 0.5% above 5 cps
9 HF Signal Output Frequency: 50 Kc to 20 Mc hp 606A
Generator Frequency Accuracy: 1%
Output: at least 3 volts into 50 ohms
Modulating capability with external modu-
lating voltage input
Meter which monitors generator output level
10 VHF Attenuator To 60 db, in 10-db steps, at 2 Ge hp 355D
11 UHF Signal Frequency: 2 Ge hp 8614A
Generator
12 Precision 10-db/ | Accuracy at 20 Mc: hp H25-355D VHF Attenuator
Step Attenuator 0-10 db, :0.02 db
10-20 db, +0.03 db
20-70 db, +0.03 db + 0.03 db/20 db
13 Precision 1-db/ Accuracy at 20 Mc: +0.02 db hp H25-355C VHF Attenuator

Step Attenuator

02148-1
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Section V
Paragraphs 5-1 to 5-11

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. Information required to maintain the 851 Spec-
trum Analyzer Display Section in working condition
is provided in this section. Type of information
covered is summarized briefly in Paragraph 5-5.

5-3. '"Right" and "left", "backward" and "forward"
as used in this section are with respect to the instru-
ment as seen by the operator when he is facing the
front panel and the instrument is in its normal (up-
right) position.

5-4. Unless otherwise specified, test procedures
assume the 851 is connected to a 115 or 230-volt,
50- to 1000-cycle, approximately 25-watt source.

5-5. CONTENT.

a. Performance Checks. Tables 5-6 and 5-7;
Paragraphs 5-9 through 5-34.

b. Checks and Adjustments. Procedures are given
in brief form in Table 5-13 and, in more detail, in
Paragraphs 5-37 through 5-130.

¢. Required Test Equipment. Instruments required
for tests and adjustments are listed and briefly spe-
cified in Table 5-1; each instrument is given a number
reference. Accessories required for the procedures
are listed in Table 5-2; each accessory is given a
letter reference. Ahead of each section of the pro-
cedure, equipment required is listed by its reference
number or letter.

d. Schematics. Inserted at the end of Section V,
ahead of the Replaceable Parts Lists (Section VI).

Table 5-25.

f. Assembly and Component Identification. Silk-
screening on the instrument identifies Assemblies and
parts plainly and thoroughly. In addition, the follow-
ing aids are provided.

(1) Location of Assemblies is called out in Fig-
ures 5-10 and 5-11.

(2) Table 5-3 lists Assemblies numerically and
gives the schematic or schematics on which
each is shown.

e. Waveforms.

(3) Table 5-4 lists controls, switches, and con-
nectors alphabetically and gives the schematic
on which each is shown.

(4) Table 5-5 lists each chassis-mounted component
numerically by reference designation, and ref-
erences 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-moufited component is called out
on a picture of the Board. In the main, these
illustrations face the schematic in which the

.I&j 02148-1

Assembly appears. For help in locating the
illustration for a given Board, refer to the

List of Illustrations in the front of the Manual.
Paragraph 5-134 includes suggestions on how

to proceed when it is necessary to locate a part.

g. Troubleshooting Information, Disassembly In-
structions. Paragraphs 5-131 through 5-157.

5-6. COVER AND SIDE PANEL REMOVAL.
a. Equipment Required: Phillips driver No. 2.

b. Top Cover Removal.

(1) Remove four phillips head screws (6-32 x
7/16").

(2) Slide cover to rear, and off instrument,

c. Side Panel Removal. After removing the top
cover, from each panel remove the four phillips
head screws (6-32 x 3/16"). The side panels lift off.

d. Bottom Plate Removal.

(1) Remove the four phillips head screws (6-32
x7/16").

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

5-7. PERFORMANCE CHECKS.

5-8. Operational checks for incoming or routine in-
spection are given in Table 5-6, and procedures for
verifying that the 851 meets specifications are given
in Table 5-7. Both sets of procedures are spelled
out in greater detail in Paragraphs 5-9 through 5-34,
Both Tables reference the more detailed procedures
as an aid in case brevity has obscured clarity. Table
5-7 is in test-card form, briefly describes test se-
quences, and provides space for recording measure-
ment results.

5-9. OPERATIONAL CHECKS.
5-10. INTENSITY CONTROL.
a. Set 8551 LINE to ON.

b. Set INTENSITY maximum cw.

¢. Turn SWEEP TIME through its range, and watch
display for retrace.
There should be no retrace at any setting of
of SWEEP TIME.

d. Set INTENSITY maximum ccw.
No trace should be visible.

5-11. BASE LINE CLIPPER.

a. Perform steps 1 through 14 of initial turn-on
procedure (see Figure 3-3), using any signal from
10 Mc to 10 Ge.

b. Set L. F. GAIN (DB) at 70.

5-1



Section V

Tables 5-2 and 5-3

Table 5-2. Test Accessories Required

Model 851B

Ref No. Instrument Type Critical Specifications Recommended Equipment
A Cable Assembly (2 each) Shielded 50-ohm cable terminated with hp 11000A
dual banana plugs
B Cable Assembly Shielded 50-ohm cable, dual banana hp 11037A
plug to alligator clips
c Cable Assembly (3 each) RG-58C/U, BNC male to dual banana hp 11001A
plug
D Cable Assembly RG-58C/U, BNC male to BNC male hp 10503A
E Adapter BNC female to dual banana plug hp 10111A
adapter
F BNC Tee BNC male to 2 BNC females UG-274A/U, hp 1250-0072
G Plastic tuning wand Approx 7" long x 3/8" diam plastic Modified* General Cement
#GC8721
H Cable Assembly Shielded coax, type N male to type N Special hp 11500A
male, 3 feet long
J Adapter BNC male to male UG-491A/U

Screwholding Screwdriver

Quick Wedge 1734-XM or
736-50

* One end modified by cutting shield away, exposing tuning blade.

Table 5-3. Assemblies vs Schematics, 851B

Assy No. Designation Schematic Figure No.
Al I. F. GAIN Switch Assy I. F. Input and Attenuator 5-20
A2 RF Circuit Assembly I. F, BANDWIDTH Switching Circuits 5.24

VERT DISPLAY Switch, Current- 5-27
Controlled Attenuator, and 200MC
I. F. Amplifier Assemblies
A3 100-Ke¢ Bandpass Filter Assy I. F.BANDWIDTH Switching Circuits 5-24
A4 I. F.BANDWIDTH Switch Assy I. F.BANDWIDTH Switching Circuits 5-24
I. F.BANDWIDTH Switch A4S1 5-38
A5 100-Kc Bandpass Filter Assy I. F.BANDWIDTH Switching Circuits 5-24
A6 Sweep and Horizontal Amplifier | Sweep and Horizontal Amplifier 5-33
Assy
AT Vertical Amplifier Assy Vertical Amplifier 5-29
AB High-Voltage Board High-Voltage Power Supply 5-35
A9 Low-Voltage Board Low-Voltage Power Supply 5-37
Al0 SWEEP TIME Switch Assy Sweep and Horizontal Amplifier 5-33
SWEEP TIME Switch A10S1 5-30
All VERT DISPLAY Switch Assy VERT DISPLAY Switch, Current- 5-27
Controlled Attenuator, and 20MC
I. F. Amplifier Assemblies
Al12 Bandpass Filter Assy I. F. Input and Attenuator 5-20
5-2 02148-1



Model 851B Section V
Paragraphs 5-12 to 5-16
Table 5-4. Controls, Switches, and Connectors vs Schematics, 851B
Name Ref Desig Schematic Figure No.
BASE LINE CLIPPER R7 Vertical Amplifier 5-29
BLANKING Input J3 Sweep & Horizontal Amplifier 5-33
CRT Vi HV Power Supply 5-35
FOCUS R4 HV Power Supply 5-35
HORIZ Output Ja Sweep & Horizontal Amplifier 5-33
HORIZ POS R9 Sweep & Horizontal Amplifier 5-33
1. F.BANDWIDTH Switch A481 Switch Diagram 5-38
1. F. GAIN (DB) Switch Als1 I. F. Input & Attenuator 5-20
Al1S2
1. F.INPUT J1 I. F. Input & Attenuator 5-20
1. F. TEST POINT J5 VERT DISPLAY Switch, Current-Controlled 5-27
Attenuator, and 20MC I. F. Amplifier Assys
I. F. VERNIER R10 VERT DISPLAY Switch, Current-Controlled 5-27
Attenuator, and 20MC I. F. Amplifier Assys
INTENSITY R1 HV Power Supply 5-35
LINE INPUT J4 LV Power Supply 5-37
Line Switch (115/230) S1 LV Power Supply 5-37
SINGLE SWEEP Switch S3 Sweep & Horizontal Amplifier 5-33
SWEEP OUTPUT J7 Sweep & Horizontal Amplifier 5-33
SWEEP TIME Switch Al0s1 Sweep & Horizontal Amplifier 5-33,5-39
SWEEP TIME VERNIER A10RI1 Sweep & Horizontal Amplifier 5-33
SYNC Input J6 Sweep & Horizontal Amplifier 5-33
SYNC Switch s2 Sweep & Horizontal Amplifier 5-33
TRACE ALIGN R5 HV Power Supply 5-35
VERT DISPLAY Switch Allsi VERT DISPLAY Switch, Current-Controlled 5-27
Attenuator, and 20MC I. F. Amplifier Assys
VERT Output J9 Vertical Amplifier 5-29
VERT POS R8 Vertical Amplifier 5-29
c. Adjust level at Signal Generator for a 7-cm dis- Ref
play. Center display with TUNE. No. Equipment No.
d. Turn BASE LINE CLIPPER maximum cw. 11* UHF Signal Generator (8614A) 1
:;ol:la(.is:);h&:ﬁ:!c;:n 2 cm of the display 8551 RF Section
H** Cable term. w/type N males 1
(11500A)
§-12. FOCUS CONTROL. *Table 5-1 **Table 5-2

5-13. The FOCUS control is within specifications if

focus is obtained somewhere within -90° and +90° of
FOCUS travel where 0° is defined as the position the
control has with its white arrow vertical.

'5-14. VERTICAL DISPLAY ACCURACY CHECK.

5-15. EQUIPMENT REQUIRED.
02148-1

5-16. PRELIMINARY PROCEDURE. With Analyzer
turned on (see Figure 3-3) and signal applied (1 Ge or
any other frequency in the 10-Mc to 1.9-Ge range),
set

. . . 1MC/CM
3 MILLISEC/CM
AUTO SELECT

SPECTRUM WIDTH .
SWEEP TIME. . .
I. F.BANDWIDTH .

5-3



Section V Model 851B
Table 5-5
Table 5-5. Chassis Parts Locater
Circuit Location (Fig. No.)
Desig Name Photograph Schematic
Al I. F. GAIN (DB) Switch Assy 5-11 5-20
A2 RF Circuit Assy 5-11 5-24,5-27
A3 100KC Bandpass Filter under A9 board 5-24
A3L1 100KC Bandwidth Adj 5-10 5-24
A4S1 I. F.BANDWIDTH Switch 5-10 5-38
A5 100KC Bandpass Filter under A9 board 5-24
A5L1 100KC Bandwidth Adj 5-10 5-24
AB Sweep & Horizontal Amplifier Assy 5-10 5-33
AT Vertical Amplifier Assy 5-11 5-29
A8 HV Power Supply Assy 5-10 5-35
A9 LV Power Supply Assy 5-10 5-37
AlIORI1 VERNIER (Sweep Time Switch) 5-11 5-33
A10s1 SWEEP TIME Switch Assy 5-11 5-33
All VERT DISPLAY Switch Assy 5-10 5-27
Al2 Bandpass Filter Assy 5-10 5-20
C1 p/o Line-input filter on inside of rear panel 5-37
C3 +100V supply filter 5-10 5-37
c4 -24V supply filter 5-10 5-37
C5 -24V supply filter 5-10 5-37
Cé Hold-Sweep-On Capacitor; on S3 5-10 5-33
[y § +15V supply filter on inside of rear panel 5-37
Ccs -15V supply filter on inside of rear panel 5-37
L1 p/o Line-input filter on inside of rear panel 5-37
L2 p/o Line-input filter on inside of rear panel  5-37
L3 Couples TRACE ALIGN to CRT on inside of CRT shield; 5-35
see Figure 5-17
L4 p/o 24V filter on side of A2 casting; 5-37
see Figure 5-26C

Q1 Drives Step-up Xfmr A8T1 5-10,5-11 5-35
Q2 Drives Step-up Xfmr A8T1 5-10, 5-11 5-35
Q3 LV Series Regulator 5-10 5-37
(a2} LV Series Regulator 5-10 5-37
Q5 LV Series Regulator 5-10 5-37
Q6 LV Series Regulator 5-10 5-37
R1 INTENSITY control 5-11 5-35
R2 Int Level Adj 5-10 5-35
R3 Astig Adj 5-10,5-11 5-35
R4 FOCUS control 5-10 5-35
R5 TRACE ALIGN 5-10 5-35
R6 Isolation for Vert Ampl AT on inside of rear panel 5-29
R7 BASE LINE CLIPPER 5-11 5-29
R8 VERT POS 5-11 5-29

5-4 02148-1




Model 851B

Section V
Tables 5-5 and 5-6

Table 5-5. Chassis Parts Locater (cont'd)

Circuit Location (Fig. No.)
Desig Name Photograph Schematic
R9 HORIZ POS 5-11 5-33
R10 I. F. VERNIER 5-11 5-37
R11 p/o +15V filter on inside of rear panel  5-37
R12 p/o -15V filter on inside of rear panel  5-37
)| 115/230 slide switch under left cover plate 5-37
82 SYNC switch 5-10 5-33
83 SINGLE SWEEP switch 5-10 5-33
T Line Transformer 5-10 5-37
Vi CRT 5-10 5-35
w1 20-Mc L F. input 5-10 5-20
w2 From Horizontal Amplifier to CRT 5-10 5-33
(D1, D2)
w3 From Horizontal Amplifier to 5-11 5-33
SWEEP OUTPUT
w4 CRT Post Accelerator lead; from 5-10 5-37
HV Supply A8 to CRT V1

Table 5-6. Operational Checks

Note: Operational Checks are made with 851 connected to the 8551.

Control
Under Check Procedure Proper Performance
5-10 INTENSITY LINE v 5 s s ON
INTENSITY . . . max cw

Turn SWEEP TIME through range
watching for retrace.

INTENSITY . . . max ccw

No retrace at any SWEEP TIME
setting

No trace visible

5-11

BASE LINE CLIPPER

Perform initial turn-on (Fig. 3-3),

1 Ge input

LF.GAIN. . . 70

Adjust signal level for 7.0 cm
display

Set BASE LINE CLIPPER . .
max cw

At least bottom 2 cm of display
should blank

5-12

Set FOCUS with white arrow
vertical; this is 0°.
Set FOCUS to -90°, then to +90°

Focus should be obtained between
-90° and +90°.




Section V
Table 5-7

Table 5-7. Performance Check Test Card, 851B

Model 851B

Procedure

Min

Act. Max

5-19

1. VERTICAL DISPLAY ACCURACY:

Linear:
a. VERT DISPLAY .

Square:
a.

d.

Logarithmic:

J-

a. Equipment Required:
Stable Sig Gen (B614A)
8551 RF Section

b. SPECTRUM WIDTH .
SWEEP TIME. . .
I. F. BANDWIDTH .

¢. Perform initial turn-on
(Fig. 3-3), 1 Ge input

+3% of full scale

Inner 1. F. GAIN .
Outer L F.GAIN .

. 1 Mc/cm
. 3 ms/em
. AUTO SELECT

. LIN
.10
. for low-noise base-

line trace (about 50)

. Align trace base exactly w/graticule base line.
Adjust ATTENUATOR (DB) and output of Sig Gen

for 7.0 cm display.

. Set Inner I. F.GAIN to .4

+5% of full scale

VERT DISPLAY . . . .5Q

Inner . F.GAIN . . . .10

Quter I. F.GAIN . .for low-noise base-
line trace

Align trace base exactly w/graticule base line.
Adjust ATTENUATOR (DB) and output of Sig Gen

for 7.0 cm display.

Set Inner . F.GAIN to 7

-3 db
+2 db
VERT DISPLAY . . . . LOG

Inner . F.GAIN . . . .0
Outer L F.GAIN. . . .T0

Adjust Sig Gen and ATTENUATOR (DB) for
7.0-cm display.

.LF.GAIN. .. .. . 60
. Adjust input sig level for 6.0 cm

LFGAIN . » « « « - 9O

. Input sig level for 5.0 cm

LEFGANN ...y > = 5 = 40

Input sig level for 4.0 cm
LFGAN , % ww « 30

. Input sig level for 3.0 cm

LEGAIN : . ' s 5 « 2D

Input sig level for 2.0 cm
LEGAIN - . ...« 10

I. F. GAIN outer control. 10
I. F. GAIN inner control. 10
Sig Gen : > . for 2.0-cm display
I. F. GAIN outer control. 0

cm

cm

cm

cm

cm

cm

cm

cm

cm

3.3

3.15

5.8

4.8

3.8

2.8

1.8

0.8

0.8

3.7

3.85

5.2

4.2

3.2

2.2

1.2

1.2

5-6
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Model 851B Section V
Table 5-7 (cont'd)
Table 5-7. Performance Check Test Card, 851B (cont'd)
Ref Procedure Min Act. Max
2. LF.BANDWIDTH ACCURACY: Individual bandwidths are calibrated within +20%.

5-22

5-23

Bandwidth repeatability and stability typically

better than +3%.

Equipment Required:
“VHF Aftenuator (355D) SPLIED ATTEN

8551 RF Section

Cable term. w/BNC males (10503A) W/8551 ! l
-r 10503A

8551
LE

Ei

1MC, 100KC, and 10KC Bandwidths

a.
b.

Find 2-Gc BWO signal: see Paragraphs 5-92 thru 5-95.
SWEEPTIME. . . . . 3 ms/ecm

c. LF.BANDWIDTH. . . 1MC

SPECTRUM WIDTH . . 1 Mc/cm
Adjust VHF Atten and 1. F. GAIN for 7.0-cm display.

e. Read display at 5.0 cm. cm

-

L. F.BANDWIDTH . . . 100KC
SPECTRUM WIDTH . . 100 Kc/em

Adjust for 7.0-cm display, read at 5.0 cm. cm

I. F.BANDWIDTH . . . 10KC
SPECTRUM WIDTH . . 10 Ke/cm

Adjust for 7.0-cm display, read at 5.0 cm. cm

Return to each setting of I. F. BANDWIDTH, and
note bandwidth at 5.0 cm.

Each should be within +3% of recorded bandwidth.
Maximums cm

3KC and 1KC Bandwidths

Calibrate SPECTRUM WIDTH: see Paragraph 5-98.

Set SPECTRUM WIDTH to 10 K¢/em
(by calibration, scale actually is 1 Kc/cm)

. 3KC

(1) I. F.BANDWIDTH . 3KC
SWEEPTIME . . . 3 ms/cm

(2) Adjust 1. F.GAIN and Ext Atten for 7.0-cm display,
read at 5.0 cm.

(3) Switch I. F. BANDWIDTH to any other setting,
then back to 3KC; bandwidth should be within +3%,
of that noted in step (2).

cm

Maximums cm
1KC
(1) I. F. BANDWIDTH. . 1KC
SWEEPTIME . . . 10 ms/cm

(2) Adjust Atten for 7.0-cm display, read at 5.0 cm. cm

(3) Switch I. F.BANDWIDTH to any other setting,
then back to 1KC; bandwidth should be within +3%
of that noted in step (2). A &b

"0-A-T

1.2

3.6

3.69

1.2

1.23

02148-1



Section V

Table 5-7 (cont'd)

Table 5-7. Performance Check Test Card, 851B (cont'd)

Model 851B

Ref

Procedure

Min

Act.

5-26

3. LF.INPUT SENSITIVITY:
Bandwidth Limits (dbm)

1 Mc -62 to -53
100 Ke =75 to -60
10 Ke -95 to -80
3 Ke -95 to -80

1 Ke -86 to -T1

*With 1. F. GAIN at 80 and
I. F. VERNIER full ccw.

a. Equipment Required:
“Sig Gen w/calibrated power output (606A)
Cable term. w/BNC males (10503A)

b. Connect 851 to 115/230V 60/1000 cps.
c. Set Sig Gen for 20 Mc; connect to 851 I. F. INPUT.

d. LEGAIR 5 5 5 - » 70 + 10
LF.VERNIER . . . . fully ccw
L. F.BANDWIDTH. . . 1MC

e. Set Sig Gen output for 6.0 cm 851 display.

f. Read output at Sig Gen, taking into consideration
loss through input cable

dbm

g. Perform steps e and f for other
I. F. BANDWIDTH settings.

100KC dbm
10KC
3KC
1KC

4. I.F.GAIN SET ACCURACY: 70-db section: £0.5 db
10-db section: +0.1 db

a. Equipment Required:
%rec;sion 1&1-357step Attenuator (hp H25-355D)

Precision 1-db/step Attenuator (hp H25-355C)
Signal Generator (606A)

Adapter, BNC m-to-m (UG-491A/U)

2 - coax cables term. w/BNC males (10503A)

25-355C
H25-3550

SIGNAL GENERATOR

1

i,
K'JSOSA—/ ,doarTeR - 1is/230v

9lA/U 50/10007,

b. Set Sig Gen for 20 Mc.

-95
-95

-86

Input required* for 6-cm vertical display

-53

-60
-80
-80

-T1

02148-1
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Model 851B Section V
Table 5-7 (cont'd)
Table 5-7. Performance Check Test Card, 851B (cont'd)
Ref Procedure Min Act. Max
4. L.F.GAIN SET ACCURACY (cont'd):
c. Set I, F.GAIN inner control. 0
I. F. GAIN outer control. 0
I.F.BANDWIDTH . . . 100KC
BYNC. : Wioelisinie LINE
SWEEPTIME . . . . . 3 MILLISEC/CM
VERT DISPLAY . . . . SQ
d. Connect 851 to 115/230V source.
e. Set External Attens for 0.
f. Adjust Sig Gen for 6.0-cm 851 display.
5-30a g. Set External Attenuator for 10-db loss,
1. F.GAIN (DB) to 10. cm 5.2 6.8
h. If necessary, adjust Sig Gen for 6.0-cm
851 display.
i. Other I. F.GAIN positions; after each set of
settings is changed, if necessary adjust
Sig Gen for 6.0-cm 851 display.
Ext Atten I. F. GAIN
20 20 cm 5.2 6.8
30 30 5.2 6.8
40 40 5.2 6.8
50 50 5.2 6.8
60 60 5.2 6.8
70 70 5.2 6.8
j. Set I. F. GAIN inner and outer controls to 0,
and External Attenuators to 0.
k. Adjust Sig Gen for 6.0-cm 851 display.
5-30b m. Set External Atten for 1-db loss, I. F.GAIN
inner control to 1. i 5.8 6.2
n. If necessary, adjust Sig Gen for 6.0-cm 851 display.
p. Other I. F. GAIN positions; after each set of settings
is changed, if necessary adjust Sig Gen for 6.0 cm
851 display.
Ext Atten I.F.GAIN
2 2 cm 5.8 6.2
3 3 5.8 6.2
4 4 5.8 6.2
5 5 5.8 6.2
6 6 5.8 6.2
| 7 5.8 6.2
8 8 5.8 6.2
9 9 5.8 6.2
10 10 5.8 6.2
02148-1 5-9



Section V

Table 5-7 (cont'd)

Table 5-7. Performance Check Test Card, 851B (cont'd)

Model 851B

Ref Procedure Min Act. Max
5. SWEEP RATE ACCURACY: 3%
a. Equipment Required:
Electronic Counfer (5245L)
LF Oscillator (202C)
Signal Generator (606A)
Cable term. w BNC male, banana plug (11001A)
Cable term. w/BNC males (10503A)
5245L
BSIA )\ 202C 606A
P U outeur " our
I - > b
MODULATED 20MC BSA-C-8
5-34 b. SWEEP TIME VERNIER . . . CAL
ILLF.BANDWIDTH. . . . . . 1MC
BYNC o e o w0 s e e EXT
e. LEOsclllator . + « « « s o about 3 volts
COUNEEE " 5 4. & 35 e 6 b 10 PERIOD AVERAGE
BIgGen i v s v e a s 20 Mc
19,: 100 1 T U U -20 dbm
MOD SELECT. . . . . . . EXT DC
MOD AMPLITUDE. . . . . fully cw
d. SWEEPTIME . . . . s & & 3 ms/cm
LR vl w S e R 333 cps (reading of 30 ms
on Counter)
e. Note number cycles displayed. cycles 9.7 10.3
f. For other sweep times:
LF Osc set * Counter SWEEP TIME
for cps Reading Setting
100 100 ms 10 ms/cm cycles | 9.7 10.3
33.3 300 ms 30 ms/cm 9.7 10.3
10 1 sec 0.1 sec/cm 9.7 10.3
3.33 3 sec 0.3 sec/em 9.7 10.3
1 10 sec 1 sec/cm 9.7 10.3
* Set for 10 Period Average
5-10 02148-1
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5-17. LINEAR.
rAccuracy Specification: +3% of full scalel

a. Set VERT DISPLAY to LIN, inner I. F.GAIN
control to 10.

b. Adjust I. F.GAIN outer control for low-noise
base-line trace (set to about 50).

¢. Adjust VERT POS and TRACE ALIGN to align
trace base exactly with graticule base line.

d. Adjust 8551 ATTENUATOR (DB) and Signal Gen-
erator output for 7.0-cm 851 display.

e. Set inner I. F.GAIN control to 4 (attenuate 6 db).
Display should be no higher than 3.7 em and
no lower than 3.3 em.
5-18. SQUARE.
rAccuracy Specification: 5% of full scalel

a. Set VERT DISPLAY to SQ, inner I. F. GAIN
control to 10.

b. Adjust I. F. GAIN outer control for low-noise
base-line trace, bottom of which should coincide with
first horizontal axis.

¢. Adjust ATTENUATOR (DB) and Signal Generator
output for 7.0-cm 851 display.

d. Set inner I. F. GAIN control to 7 (attenuate 3 db).
Display should be no higher than 3.85 cm and
no lower than 3.15 cm.

5-19. LOG.

Accuracy Specification: £2 db

a. Set VERT DISPLAY to LOG, I F.GAIN to 70+0.

b. Adjust 8551 ATTENUATOR (DB) and level at
Signal Generator for 7.0-cm 851 display.

¢. Set I. F.GAIN outer control to 60.
Display should be within 5.8 to 6.2 em.

d. If display does not coincide exactly with 6.0-cm
graticule line, at Signal Generator readjust signal
level for coincidence.

€. Proceed in same manner for other I, F. GAIN
positions; see Table 5-8. If necessary, readjust
signal level for trace coincidence with graticule line.

Section V
Paragraphs 5-17 to 5-22

Table 5-8. VERT DISPLAY Accuracy Check

Set Display | I F.GAIN Setting | VERT DISPLAY
to (em) From To Limits (cm)
7.0 70 60 5.8t06.2
6.0 60 50 4.8t05.2
5.0 50 40 3.8t04.2
4.0 40 30 2.8t03.2
3.0 30 20 1.8to 2.2
2.0 20 10 0.8to1.2

f. With I. F. GAIN outer control at 10, set inner
control to 10, and adjust level at Signal Generator
for 851 2.0-cm display. Set outer control to 0.

Display should be within 0.8 to 1. 2.

5-20. LLF.BANDWIDTH ACCURACY CHECK.

Specification: Individual bandwidths
are calibrated within +20%.
Bandwidth repeatability and stability
typically better than +3%.

5-21. EQUIPMENT REQUIRED,

Ref
No. Equipment No.
10* VHF Attenuator 1
D** Shielded coax cable term. with 1
BNC males (10503A)
8551 RF Section
*Table 5-1 **Table 5-2

5-22. 1MC, 100KC, AND 10KC BANDWIDTHS.

a. Connect Attenuator 355D between 851 and 8551,
and find 2-Ge BWO signal; see Paragraphs 5-96
through 5-100.

b. Check bandwidths as indicated in Table 5-9, in
each case recording actual bandwidth in cm.

c¢. Switch to any other setting of I. F. BANDWIDTH,
then back to setting for bandwidth under test.
Bandwidth should be within +3% of recorded
bandwidth (no < 0.77, no > 1.23 cm).

Table 5-9. I F.Bandwidth Accuracy Checks (1IMC, 100KC, 10KC)

Settings Racord
SWEEP Adjust Atten* for Read Display | Spec Limits, Actual
I.F. BW SPECT WIDTH TIME Display of at BW (cm) BW (cm)
1MC 1 Mc/em 3 ms/ecm 7.0 em 5.0 cm 0.8-1.2
100KC 100 Kc{cm 3 ms/cm 7.0 cm 5.0 cm 0.8-1.2
10KC 10 Ke/em 3 ms/cm 7.0 cm 5.0 cm 0.8-1.2
*I. F.GAIN(DB) and external Attenuator (355D)
02148-1 5-11



Section V
Paragraphs 5-23 to 5-29

Model 851B

Table 5-10. I.F.Bandwidth Accuracy Checks, 3KC and 1KC

Settings Record

SWEEP Adjust Atten** for Read Display | Spec Limits, Actual

I.F.BW SPECT WIDTH TIME Display of at BW (cm) BW (cm)
3KC 10* Ke/em 3 ms/em 7.0 cm 5.0 cm 2.4 -3.6
1KC 10* Ke/em 10 ms/em 7.0 em 5.0 cm 0.8-1.2

*Calibrated to 1 Kc/em
**]. F.GAIN (DB) and External Attenuator (355D)

5-23. 3KC AND 1KC BANDWIDTHS.

a. Calibrate SPECTRUM WIDTH to obtain increased
resolution; see Paragraph 5-103.

b. Check as indicated in Table 5-10.

c. Switch to any other setting of I. F. BANDWIDTH,
then back to setting for bandwidth under test.

At 3KC, bandwidth should be between 2.31 and 3.69
At 1KC, bandwidth should be between 0.77 and 1. 23

5-24. LLF.INPUT SENSITIVITY CHECK.

Specification - Input Required* for
6-cm Vertical Display

1-Mc bandwidth -62 to -53 dbm
100-Ke¢ bandwidth -75 to -60 dbm
10-Ke¢ bandwidth -95 to -80 dbm
3-Kc bandwidth -95 to -80 dbm
1-Kc bandwidth -86 to -7T1 dbm

*With I. F. GAIN at 80 and I. F. VERNIER full
counterclockwise

5-25. EQUIPMENT REQUIRED.

Ref

No. Equipment No.

g* Signal Generator set for 20 Mc; 1
Generator must have calibrated
power output (606A)

De* Shielded coax term. with BNC 1
males (10503A)

*Table 5-1 **Table 5-2

5-26. PROCEDURE.

a. Connect Signal Generator to I, F. INPUT on 851
rear panel. Check Line Switch 115/230 is set for
voltage of power source, and connect 851 directly to
115/230V power source.

b. Set 851:
I.F.GAIN(DB) . . 70 + 10
LEVERNIER: . . < o oo . fully ccw
LF.BANDWIDTH. . < o o a's e, o pt X

c. At Signal Generator, adjust for 6.0 cm display
on 851,

5-12

d. At Signal Generator, read output signal level,
and take into consideration loss through input cable.
Limits are given in Table 5-11.

e. Perform steps c and d at other settings of I. F.
BANDWIDTH.

Table 5-11. I F.Input Sensitivity Check

I. F. BANDWIDTH Input Signal Level Limits*
Setting (dbm)
1MC -62 to -53
100KC -75 to -60
10KC -95 to -80
3KC -95 to -80
1KC -86 to -T1
*For 6-cm deflection with I. F. GAIN at 80 db
and I. F. VERNIER full counterclockwise

5-27.LLF.GAIN SET ACCURACY CHECK.

Specification - T0-db section: 0.5 db
10-db section: 20.1 db

5-28. EQUIPMENT REQUIRED.

Ref

No. Equipment No.

12+ Precision 10-db/step Attenuator 1
(H25-355D)

13+ Precision 1-db/step Attenuator 1
(H25-355C)

9+ Signal Generator (606A) 1

D** Coax cable term. w/BNC males 2
(10503A)

Je Adapter, BNC male-to-male 1
(UG-491A/U)

*Table 5-1 **Table 5-2

5-29. SETUP. Accuracy of L. F. input attenuator I. F.
GAIN (DB) is excellent and therefore cannot be checked

02148-1
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without special equipment of exceptional accuracy.
The H25-355C and H25-355D are calibrated at 20 Mc
to give required accuracy.

a. Set Signal Generator for 20 Mc.

b. Check that 851 115/230V Line Switch is set for
voltage of power source, and connect 851 directly to
115/230V 50-1000 cps source.

c. Set 851:
I.F.GAIN innercontrol . . . . . . . . . 0
I.F.GAIN outercontrol . . . ., . . . . ol
EE.BANDWIDTH: . < « o 4 ¢0a = & 100KC
BERE o onov e o s e LINE
SWEEP TIME 3 MILLISEC/CM
WERT DISPLAY . . o & o« o = & o e o B0)

d. Connect H25-355D to H25-355C via Adapter UG-
491A/U. Set both External Attenuators for 0.

e. Connect one Attenuator to Signal Generator RF
Output and other to I. F. INPUT on 851 rear panel.

5-30. PROCEDURE.
a. L F.GAIN Outer Control.

(1) With External Attenuator and I. F. GAIN outer
control both set for 0, adjust level at Signal
Generator for 6.0-cm trace on 851 CRT.

(2) Set External Attenuator for 10-db loss; set I. F.
GAIN outer control to 10.
Trace should be within 5.2 and 6.8 cm.
Note: With signal reference at 6.0 cm, 0.8 cm
is approximately +0.5 db.

(3) If necessary, adjust level at Signal Generator
to return reference trace to 6.0 cm.

(4) Check other I. F. GAIN positions in same man-
ner, turning both External Attenuator and I. F.
GAIN in 10-db steps to 70 db.

At each 10-db change, trace should be
within 5.2 and 6.8 cm.
Note: If necessary, readjust signal level at
10-db change to maintain reference at
6.0 cm.

b. I.F.GAIN Inner Control.

(1) Set 1. F.GAIN innercontrol . . . . . . . 0O
I. F.GAIN outer control . . . . . . . 0
External Attenuator . . . . . . . . 0
Signal Generator . . . for 6.0 cm trace

on 851 CRT

(2) Set External Attenuator for 1-db loss; set L. F.
GAIN inner control to 1.
Trace should be within 5.8 and 6. 2.
Note: With signal reference at 6.0 cm, 20.2
cm is approximately 0.1 db.

(3) If necessary, adjust level at Signal Generator
to return reference trace to 6.0 cm.

(4) Check other I. F. GAIN inner control positions
in same manner, maintaining reference trace
at 6.0 cm.

At each 1-db change, trace should be within
5.8 and 6.2 cm.

02148-1

Section V
Paragraphs 5-30 to 5-34

5-31. SWEEP RATE ACCURACY CHECK.

Specification - Sweep Rate Accuracy: 13‘%—]

5-32. EQUIPMENT REQUIRED.

Ref
No. Equipment No.

Y o Electronic Counter (5245L)
8 Low-Frequency Oscillator (202C)
R Signal Generator (606A)

Ce» Shielded cable, BNC male to
banana plug (11001A)

D** Shielded cable, term. with BNC :
males (10503A)

e I

*Table 5-1 **Table 5-2

5-33. SETUP. Connect as indicated in Figure 5-3,
except that 851 can be connected directly to 115/230V,
50/1000-cycle source.

5-34. PROCEDURE. Instructions assume use of
equipments shown in Figure 5-3.

a. Set 851:

SWEEP TIME VERNIER. . . . . . . CAL
I. F.BANDWIDTH . o G 1MC
BENGw 6 s s s 59 5@ 5 0 s /BT

b. Set Low-Frequency Oscillator for output of
about 3 volts (AMPLITUDE:.control at about 90).

c¢. Set Counter FUNCTION selector for 10 PERIOD
AVERAGE.

d. Set Signal Generator controls:
RANGE, FREQUENCY. . . for 20 Mc output
ATTENUATOR, VERNIER for -20 dbm output
MODULATION SELECTOR . . EXT DC
MODULATION AMPLITUDE . fully ew

e. With equipments connected as shown in Figure
5-3, output of Oscillator 202C, monitored by Counter,
is modulating the 20-Mc output of the Signal Generator.
Output of Signal Generator is displayed on 851 CRT.

f. To check sweep-rate accuracy specification:
(1) Set SWEEP TIME to 3 MILLISEC/CM.

(2) Adjust Oscillator 202C for output of precisely
333 cps (reading of 30 ms with Counter set for
10 period average).
Sweep rate is within specifications if 9.7 -
10.3 cycles appear on display.
Note: Period of 333-cycle signal is 0.003 second.

g. Check other SWEEP TIME positions, using pro-
cedure indicated in Table 5-12.
With settings as specified in Table 5-12,
sweep rate is within specifications if 9.7 -
10. 3 cycles appear on display.



Section V
Paragrapns 5-35 to 5-36

Table 5-12. Sweep Rate Accuracy Check

LF Osc Set Counter
for (cps) Reading* | SWEEP TIME Setting
333 30 ms 3 MILLISEC/CM
100 100 ms 10 MILLISEC/CM
33.3 300 ms 30 MILLISEC/CM
10 1 sec 0.1 SEC/'CM
3.33 3 sec 0.3 SEC/'CM
1 10 sec 1 SEC/CM
*Set for 10 Period Average

Model 851B

5-35. 851B INSPECTION AND ADJUSTMENT
TEST CARD.

5-36. Table 5-13 briefs the overall inspection, check,
and adjustment procedure, and provides space for re-
cording test results. The Test Card is intended not
only as a short-form test procedure, but as an index
and overall outline of 851 test procedures. For each
procedure, reference is made to Paragraph or Table
where additional information is given. Checks are
tabulated in the order recommended for performance
if entire instrument is being thoroughly checked.

Note

Unless the 851 is in trouble, probably the Per-
formance Checks, Paragraphs 5-14 through 5-34
will be adequate to verify proper performance.

Table 5-13. 851B Check and Adjustment Test Card

Record
Ref Seq Operation Min Act. Max
INSTRUMENT OFF
1 Mechanical and Visual Inspection By
5-39 2 Preliminary Procedure
Int Level R2 - max cw
115,230V Switch - 115V
BASE LINE CLIPPER - max ccw
INTENSITY - max ccw
SWEEP TIME - 1 sec'cm
SWEEP TIME VERNIER - max ccw
SYNC - INT
VERT DISPLAY - LIN
I. F.BANDWIDTH - 100KC
LLF.GAIN - 30db
INSTRUMENT ON
3 1sv [ ] 230v [ ]
5-40 LV POWER SUPPLIES
4 +15V Adj A9R14 for +15.00 vdc +14.9 +15.1
103.5 - 126.5V line:
Regulation A vde +0.03
Ripple mv p-p 1.5
5 -15V Adj A9R29 for -15.00 vdc -14.9 -15.1
o i 103.5 - 126.5V line: gy
Regulation A vde +0.03
Ripple my p-p 6.0
6 +100V vde +92.5 — +107.5
103.5 - 126.5V line:
Regulation A vde +3.0
Ripple mv p-p 75
HV POWER SUPPLY
INTENSITY - max cw
Adj Int Level R2 for
0.5 ma cathode 1
INTENSITY ccw
no cathode 1
7 cathode V vdc 2310 2690
5-14 02148-1




Model 851B Section V
Table 5-13 (cont'd)
Table 5-13. 851B Check and Adjustment Test Card (cont'd)
Record
Ref Seq Operation Min Act. Max
HV POWER SUPPLY (cont'd)
INTENSITY & FOCUS cw
cathode V change vde 60
post accelerator V vde 4750 5450
5-46 10 FOCUS, Astigmatism, & Pattern
Shape adjusts produce sharp spot
FOCUS produces sharp spot at all
INTENSITY levels
HORIZONTAL AMPLIFIER
5-49 11 Adj TRACE ALIGN
12 Calibration: cw rotation of HORIZ POS moves
trace right - center trace
Adj Horiz Gain A6R54 for 10-cm deflection
HORIZ POS trace movement - each direction cm 0.5 3.5
5-51 TIME BASE
13 Sweep Calibration:
SWEEP TIME VERNIER - CAL
MOD FREQ 10 PERIOD
(cps) MEAS SWEEP TIME ADJ
333 30 ms 3 ms A6R29
100 100 ms 10 ms ABR30
33.3 300 ms 30 ms ABR31
10 1 sec .1 sec ABR32
3.33 3 sec .3 sec A6R33
1 10 sec 1 sec AG6R34
5-54e 14 Sweep Linearity: SWEEP TIME: 3 ms/cm
Distance between successive positive
mod peaks cm 0.8 1.3
5-55 15 SWEEP TIME VERNIER:
Mod frequency: 100 cps
SWEEP TIME: 3 ms/cm
SWEEP TIME VERNIER: full ccw
1-cycle waveform width cm 1.0
5-58 16 SINGLE SWEEP & sweep amplitude V p-p 9.7 10.3
5-61 SYNC & OUTPUT CHECKS
17 EXT SYNC: 1cps -5 Ke
18 VERT OUTPUT check
19 HORIZ OUTPUT check
20 LINE sync check
21 BASE LINE CLIPPER blanks at least
lower 2 cm of trace
5-69 22 CRT CHECKS
Check TRACE ALIGN
23 Pattern distortion & resolution:
Adj Pattern Shape ATR22 for
minimum average distortion
on edges of 20 Kc pattern
Check 1 Ke pattern for uniform
focus at normal intensity
24 Blanking: no retrace all sweep speeds
5-15
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Table 5-13 (cont'd)

Table 5-13. 851B Check and Adjustment Test Card (cont'd)

Record
Ref Seq Operation Min Act. Max

5-76 25 VERTICAL AMPLIFIER
Calibration:
a. cw rotation of VERT POS moves
trace upward
b. Align trace with base line - no input
5-80 c. Set 20-Mc Sig Gen for 4.0 £0.1 vde
detected input to Vert Ampl
d. Adjust ATR15 for 6.0 cm defl
e. Repeat steps b & d until both
conditions are met.

5-81 26 Video Bandwidth:
I. F.BANDWIDTH: 1MC
Set 50 Kc Vertical Amplifier input
for 7.0 cm defl
Increase freq to 1.2 Mc, same input V
Vert defl cm 5.0

Other 1. F. BANDWIDTH positions
1 Kc ref
100KC I. F. BANDWIDTH Kc 160 240
10KC 32
3KC 9.6
1KC 3.2

I. F.BANDWIDTH VERT DISPLAY - LIN

5-82 27 1 Mc Alignment:

Adj Detect. Tune A2ATTI1
Tune Imped Adj A2ZA6L11
Preset A12C1, A12C3, Al12L2
5-86 28 1MC BANDWIDTH check Mc 1.4 2.2

5-89 29 100 Kc Alignment:

Tune 100 Ke BW adj in A3 & A5
Tune Imped Adj A2A2L1

5-90 30 100KC BANDWIDTH check: Ke 80 120 |

5-91 31 Final 1MC and 100KC Bandwidth Adjusts
Connect 851 to 8551
Perform 1-14, Fig. 3-3
SWEEPTIME . . . 3 ms’/cm
I. F.BANDWIDTH . 1MC
Input signal - anywhere between
10 Mc and 5 Ge
Set SPECTRUM WIDTH . . . 1 Mc/cm
VERT DISPLAY. . . . . LOG
Check symmetry and if necessary |
readjust A12C1, A12C3, Al12L1.
Set SPECTRUM WIDTH . . . 100 Kc/em
I.F.BANDWIDTH . . . . 100KC
Check symmetry and if necessary
readjust A12C1, C3, L2,
5-91, Switch back and forth between LIN and LOG
e-j and between 1MC and 100KC I. F. BANDWIDTH
readjusting as required for best compromise
on amplitude and symmetry while keeping
bandwidths within specifications.

14.4
4.8

|

5-94 32 1-3-10 Kc Alignment:

5-101 SPECTRUM WIDTH . 10 Kc¢
1. F.BANDWIDTH . . 10 K¢
SWEEP TIME . . . . 3ms/cm

5-16 02148-1
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Table 5-13. 851B Check and Adjustment Test Card (cont'd)

Section V
Table 5-13 (cont'd)

Seq

Operation

Record

Min

Act.

33

34

36

37

I. F.BANDWIDTH (cont'd)

1-3-10 Kc Alignment (cont'd):

If desired, remove RF Ckt Assy A2 cover.

Preset Bal Adj A2A3C5 & A2A4C8 at 1/3 mesh

Tune 1-10 Kec BW Adj A2A3C4, A2A3C2,
A2A4C5, & A2A4C9 for max BW

Adj Imped Adj A2A3L3 and Freq Adj A2A4C7

for max defl
Set 1. F. GAIN for 7.0 cm display.
Check bandwidth at 5.0 cm
Readjust until bw at 5.0 cm vert defl
is 1 cm

3KC & 1KC BANDWIDTH checks:
See Calib, Paragraph 5-103.
BW at 5.0 em with 7.0 cm max defl
3KC

1KC
Reinstall Assy A2 cover

Recheck 10 K¢ BW adj:
SPECTRUM WIDTH - 10 Kc¢
1. F.BANDWIDTH - 10 Kc

BW at 5.0 cm with 7.0 cm max defl
AUTO SELECT CHECK
Optimum BW is automatically selected

cm

cm

cm

For check see Paragraph 5-110 and Table 5-19

1. F. SENSITIVITY

I. F.GAIN - 80 db
I. F.GAIN VERNIER - full cw
Power input for 6-cm vert defl

I. F.BW
1 Mc

100 Kc
10 Ke
3 Ke

1 Ke

Noise Level
I.F.BW

1 Mc
100 Ke
10 Ke
3 Ke
1 Ke

_ON
(=

-60
-80
-80

-1

-
L

1.2

0.45

0.45
0.45

0.45

0.45




Section V

Table 5-13 (cont'd)

Table 5-13. 851B Check and Adjustment Test Card (cont'd)

Model 851B

Ref

Operation

Record

Min

Act.

5-116

5-117¢
5-118

5-120

5-122

5-124

5-127

38
39

40

41

42

43

44

VERTICAL DISPLAY

I. F. GAIN - 20 db
ILF.BW - 1 Mc
Check trace alignment

LOG Display Adj:
Adj input for 1 cm defl

Increase 1. F. GAIN to 40 db
Adj A11R13 for 3 cm defl

Increase 1. F. GAIN to 60 db
Adj A11R14 for 5 cm defl

Increase 1. F.GAIN to 70 + 10 db
Adj A11R20 for T cm defl

I. F. GAIN VERNIER - full cw
Gain decrease: db
Reset VERNIER full ccw

LOG Display Linearity:
Decrease 1. F. GAIN in 10-db steps
Trace should decrease 1 cm/step
Error at each cm div cm
Repeat 40 for other I. F, bandwidths

SQ Display Adj:
Adj input for 7.0 cm defl with
20 + 10 db 1. F. GAIN
Decrease 1. F. GAIN 6 db
Adj A11R2 for 1.75 cm defl

SQ Display Linearity:
I. F. GAIN

-3 db
-6 db

Repeat 42 for other 1. F. BWs
LIN Display Linearity:
I. F. GAIN
-6 db
-12 db
Repeat 43 for other I. F. BWs
FINAL 1. F. BANDWIDTH ADJUSTS

(with 8551)
Crystal Filter Balance:
VERT DISPLAY - LOG

60-Mc input - 7-cm defl
Tune A2A3C5 & A2A4CB for best sym-
metrical display & best compromise:

8551 851
SPECTRUM I.F.
WIDTH BANDWIDTH

300 Ke/em 10 Ke
100 Ke/em 3 Ke
30 Ke/cm 1 Ke

3.15

Vert Defl - cm

+0.2
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Table 5-13.

Section V
Paragraphs 5-37 to 5-42

851B Check and Adjustment Test Card (cont'd)

Operation

Ref Seq

Record
Act.

Min Max

(with 8551) (cont'd)
5-128 45

I.F.BW - 100 Kc

I[.F.BW -1 Mc

5-130 1. F.BW - 100 Ke

FINAL I. F. BANDWIDTH ADJUSTS

1 Mc Bandpass Filter Adjustments:
VERT DISPLAY - LIN
SPECTRUM WIDTH - 1 Mc/cm

Center display on CRT
Adj 851 A12C1, Al2C2, &

8551 A9A2L2 for symmetrical
display and 1-Mc BW

Max ampl on CRT is at same
freq as 1 Mc bandwidth

5-37. CHECKS AND ADJUSTMENTS.

5-38. Procedures for checking and adjusting the 851B
are provided in Paragraphs 5-39 through 5-130.

a. Most of the procedures call for the use of other
equipment; only those instructions pertinent to the
procedure are given -- for full operating instructions
use the Manual supplied with the instrument.

b. Unless specified otherwise, the 851B is not con-
nected to the 8551, but is powered separately. Pro-
cedures assume a 115-volt line.

c¢. Removal of cover plates is simple; instructions
are given in Paragraph 5-6 and will not be referenced
again.

d. When making a thorough check of the instrument,
it is recommended that procedures be performed in the
order presented.

5-39. PRELIMINARY ADJUSTMENT PROCEDURE.
a. Equipment Required.

Ref
No. Equipment No.
3 Variable Transformer 1

b. Remove 851 top cover plate.
c. Set 115V /230V slide switch on rear panel to 115V.

d. Set front panel controls:

BASE LINE CLIPPER . max ccw
INTENSITY . . max ccw
SWEEP TIME . . . i 1 SEC/CM
SWEEP TIME VERNIER max ccw
SYNC. . . b 1o o w wn NIRRT INT
VERT DISPLAY S % % S awel GragRy LIN
I. F.BANDWIDTH . 100 KC
ISFVGAIN & .. . . % . 30 DB

e. Set Int Level R2 max cw. (R2 is located to right
of cathode-ray tube toward rear of instrument; see

Figure 5-1.)

i 02148-1

f. Set Variable Transformer to minimum. Connect
851 to power source through Variable Transformer,
and increase Transformer voltage slowly to 115 volts.

5-40. LV POWER SUPPLY ADJUSTMENTS.

5-41. EQUIPMENT REQUIRED.
Ref
No. Equipment No.
J* Variable Transformer, set for 1
115V input
1* Oscilloscope (130C) 1
2% Digital DC Voltmeter (3440A) 1
Ax* Shielded cable, banana plug to 1
banana plug (11000A)
B> Shielded cable, banana plug to 1
alligator clips (11037A)
*Table 5-1 **Table 5-2

5-42. PROCEDURE.

a. Connect Digital Voltmeter and vertical input of
Oscilloscope in parallel using shielded cables.

b. Locate Low-Voltage Power Supply Board A9
(see Figure 5-1).

(1) Make ground connection at - A9C6 (point @
Figure 5-36).

(2) Measure and adjust the low-voltage power sup-
plies in accordance with Table 5-14. (Normal
resistances to ground are given for reference
in Table 5-15.)
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Paragraphs 5-43 to 5-45

(34404 DIGITAL VOLTMETER

3442A AUTOMATIC RANGE SELECTOR @I

L{: 0 @ ;
™

A-
000 \

@noan

VERT GAIN

Model 851B ’
130C
0SCILLOSCOPE
@ @ 15V/50-10007.
SUPPLY
o
VARIABLE
— | XFMR

BD A

sMB-C-7

Figure 5-1. Measurement Setup, Check and Adjustment of LV Power Supply

Table 5-14. LV Power Supply
Measurement Data

103.5Vto 126.5V]

T, Ref 115V L
Supply Point Fig.|Adjust| Line | Reg | Max
5-36 (vde) |(max |Ripple
A vde) [(mv p/p)

5-43. HV POWER SUPPLY CHECK.
5-44. EQUIPMENT REQUIRED.

+ 15vdc|+A9C6H
- 15vdc|-A9C10
+100vdc|+A9C1

AOR14|+1540.1| £0.03] 1.5
A9R29|-15+0.1| 0.0 6.0

100:7.5] 23.0 75

Table 5-15. Resistances to Ground,
LV Power Supply, Reference Data

Meas Ref Normal Resistance*
Supply Point |(Fig.5-36) (ohms)
+15 vde | +A9C6 > 300
-15 vde | -A9C10 = I8 |
+100vde [ +A9C1 | DY > 9000

*As measured with electronic volt-ohmmeter such
as hp 410B, 410C, or 412A

5-20

T Ref
No. Equipment No.
3% Variable Transformer, set for 1
115V input
4+ Clip-On DC Milliammeter (428B) 1
5* DC Voltmeter (410C) 1
6* DC Voltage Divider (11045A) 1
*Table 5-1

5-45. PROCEDURE.

a. Instrument Condition. Top cover plate, left side
plate, and CRT protective cover (on rear of instru-
ment) are removed.

b. Cathode Current.

Note gray wire designated ; clip Milliam-
meter probe around gray conductor Q v

(2) Turn INTENSITY max cw, and adjust Int Level
R2 (to right of CRT,see Figure 5-1) for 0.5 ma.

(3) Turn INTENSITY fully ccw, and check that
beam is extinguished (no cathode current). |

(1) Wiring to CRT base is show§ Figure 5-2.
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STRAPS FILAMENT
TO CATHODE

O

CURRENT FOR

CRT
FILAMENT CATHODE FROM
HV PWR SUP A8
GRA GrA

GRA TO GRID, FROM
N HV PWR SUP A8,
GRN VIA INTENSITY(RI)

BLU
= Frowm

HV PWR SUP A8,
VIA FOCUS (R4)

WHT- BLK
YEL-
/ il \
FROM +100VDC,

VIA ASTIG (R3)

Figure 5-2. CRT Base as Seen from Rear,
CRT Protective Cover Removed

GROUND
8S5IA-A-6

c. Cathode and Post-Accelerator Voltages. Using
a de Voltmeter and Voltage-divider Probe, check as
shown in Table 5-16. Location of A8 board is shown
in Figure 5-1.

Table 5-15. HV Power Supply Voltages

Rel Test
Voltage Meas (Fig.| Limits
Checked Settings Point 5-34) (vdc)
INTENSITY,| _
Cathode | ¢ " A8CT @ 2500 =190
INTENSITY,
full cw
FOCUS,
full ew
Post Junction
Acceler | S3Me A8R3, Asca| !
*The change in cathode voltage should not exceed
60 vdc.

5-46. FOCUS CHECK AND ADJUSTMENT.
5-47. CHECK.

a. With the 851B connected to a source of power
(either the Model 8551 or through a Variable Trans-
former set for 115V), adjust FOCUS for a sharp spot
on the CRT.

b. Turn INTENSITY through its range and adjust
FOCUS to maintain a sharp spot at all INTENSITY
levels.

5-48. ADJUSTMENT. If a sharp spot is not obtained,
adjust FOCUS, Astig adjust R3, and Pattern Shape
adjust ATR22 for a sharp spot. Then check that a
sharp spot can be obtained as INTENSITY is turned

02148-1

Section V
Paragraphs 5-46 to 5-54

through its range. See Figure 5-1 for location of
Astig adjust R3 and Pattern Shape adjust ATR22.

5-49. HORIZONTAL AMPLIFIER CHECKS
AND ADJUSTMENTS.
5-50. CALIBRATION.

a. Adjust TRACE ALIGN so that horizontal trace
is parallel to horizontal axis.

b. Rotate HORIZ POS (R9); trace should move to
right. Adjust HORIZ POS to center trace on graticule.

c. Adjust Horiz Gain adjust A6R54 (see Figure
5-31) for 10 cm of horizontal deflection.

d. Turn front panel HORIZ POS adjust full cw and
note how far trace moves, then turn HORIZ POS full
ccw and note trace movement; trace should move at
least 1.0 £0.5 cm each direction.

e. Center trace.

5-51. SWEEP TIME CALIBRATION.
5-52. EQUIPMENT REQUIRED.

Ref

No. Equipment No.

3* Variable Transformer, set for 1
115V

Y s Electronic Counter (5245L) 1

8* Low-Frequency Oscillator (202C) 1

9% Signal Generator (606A) 1

Ce Shielded cable, BNC male to 3
dual banana plug (11001A)

D** Shielded cable, BNC male to 1
BNC male (10503A)

*Table 5-1 **Table 5-2

5-53. MEASUREMENT SETUP. Connect as indicated
in Figure 5-3.

5-54. PROCEDURE. The following instructions as-
sume use of equipment shown in Figure 5-3.

a. Set 851 controls:

SWEEP TIME VERNIER. . . . . . . . CAL
ILF.BANDWIDTH . . . : : » = =« = 1MC
BYNC = s g% « 5% b3 s me o sl mEEE

b. Set Low-Frequency Oscillator for output of about
3 volts (AMPLITUDE control at about 90).

¢. Set Counter FUNCTION selector for 10 PERIOD
AVERAGE.

d. Set Signal Generator controls:
RANGE, FREQUENCY. . . . for 20 Mc output
ATTENUATOR, VERNIER . for -20 dbm output
MODULATION SELECTOR . . . . . . EXT DC
MODULATION AMPLITUDE

e. With equipments connected as shown in Figure
5-3, the output of Oscillator 202C, monitored by
Counter, is modulating the 20-Mc output of the Signal
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Paragraphs 5-55 to 5-57

Model 851B
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Figure 5-3. Measurement

Generator. Output of the Signal Generator is displayed
on the 851 CRT. To check the linearity of the sweep
generator output and to calibrate the 3 MILLISECOND/
CM position of the 851 SWEEP TIME switch:

(1) Set SWEEP TIME to 3 MILLISEC/CM.

(2) Adjust Oscillator 202C for an output of precisely
333 e¢ps (reading of 30 ms with counter set for
10 period averace).

(3) Adjust A6R29 (see Figure 5-31) so modulation
peaks are precisely aligned witn graticule ver-
tical lines. Thne distance between each succes-
sive modulation peak on the display should not
exceed 1 +0.2 em. This checks sweep linearity;
if linearity is good in one position of SWEEP
TIME it will be good in all others,

f. Set SWEEP TIME to 10 MILLISEC/CM, and Os-
cillator output for precisely 100 cps. Adjust A6R30
to align the first and last modulation peak with the
first and tenth vertical lines on graticule,

. Follow the same procedure at other positions of
SWEEP TIME, using data given in Table 5-17.

5-55. SWEEP TIME VERNIER CHECK,

5-56. SETUP. To check that the SWEEP TIME VER-
NIER has the proper range, use the setup used for
SWEEP TIME calibration (see Paragraph 5-51 and
Figure 5-3).

5-22

Setup, Sweep Calibration

Table 5-17. Sweep Time Calibration

Mod
Freq | Counter SWEEP TIME | 851 Fig.
(cps) | Reading* Setting Adjust | Ref

333 30 ms | 3 MILLISEC/CM | A6R29 | 5-31
100 100 ms |10 MILLISEC/CM | A6R30
33.3 300 ms |30 MILLISEC/CM | A6R31

10 1 sec .1 SEC/CM ABR32
3.33 3 sec .3 SEC/CM ABR33
1 10 sec 1 SEC/CM ABR34| W

*For 10-period average

5-57. PROCEDURE.

a. Set SWEEPTIME. . . . . . 3 MILLISEC/CM
SWEEP TIME VERNIER . . . . . . CAL

b. Set Low-Frequency Oscillator for precisely
100 cps (Counter reading of 100 ms when set for
10 PERIOD AVERAGE).

c. Rotate SWEEP TIME VERNIER full ccw, and
note period of one cycle as displayed on 851 CRT;
width of cycle waveform should be less than 1.0 cm.
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5-58. SINGLE SWEEP AND SWEEP AMPLITUDE
CHECKS.

5-59. EQUIPMENT REQUIRED.

ce» Shielded cable, dual banana plug to 1
BNC male (11001A)

Ref

No. Equipment No.
3+ Variable Transformer, set for 115V | 1
2+ Digital Voltmeter (3440A) 1

*Table 5-1 **Table 5-2
5-60. PROCEDURE.
a. On the 851, set
SWEEP TIME . i voa @ v R ERC/OM
SWEEPTIME VERNIER. . . . . « = + & ccw
A e 5 v % SINGLE SWEEP

b. Connect SWEEP OUTPUT (on rear of 851) to
Digital Voltmeter. Note reading obtained.

¢. Depress SINGLE SWEEP button on 851 front
panel.

d. Note that single sweep is obtained, and note

maximum positive voltage indicated by Voltmeter.
Sweep amplitude should be 10.0 £0. 3 volts.

5-61. SYNCHRONIZATION & OUTPUT CHECKS.

5-62. EQUIPMENT REQUIRED.

Section V
Paragraphs 5-58 to 5-73

d. Vary Oscillator output frequency from 1 cps to
5 Kc and, changing 851 sweep time as required, ob-
serve signal displayed on 851. Signal displayed should
be stable from 1 cps to 5 Kc.
5-65. VERTICAL OUTPUT CHECK.

a. Connect Oscilloscope to VERT OUTPUT on 851
rear panel.

b. Check that signal is displayed on Oscilloscope.

5-66. HORIZONTAL OUTPUT CHECK.

a. Connect Oscilloscope to HORIZ OUTPUT on 851
rear panel.

b. Check that signal is displayed on Oscilloscope.

5-67. LINE SYNC CHECK.
a. On 851, set SYNC to LINE.

b. Set Oscilloscope input for dc coupling, sync on
line.

c. Connect 851 SWEEP OUTPUT to Oscilloscope.

Display of sweep signal should remain in synchronization.

5-68. BASE LINE CLIPPER CHECK. Rotate BASE
LINE CLIPPER full cw; trace on at least lower 2 cm
of 851 CRT should blank.

Note

At high INTENSITY levels, it is normal for
trace to defocus slightly when BASE LINE
CLIPPER is set cw.

5-69. CRT CHECKS.

5-70. EQUIPMENT REQUIRED.

Ref

No. Equipment No.

8* Low-Frequency Oscillator (202C) 1

9% Signal Generator (606A) 1

C*x Shielded cable, banana plug to 2
BNC male (11001A)

D*» Shielded cable, BNC male to i
BNC male (10503A)

*Table 5-1 **Table 5-2

Ref

No. Equipment No.

3* Variable Transformer set for 115V 1

1% Oscilloscope (130C) 1

8* Low-Frequency Oscillator (202C) 1

g+ Signal Generator (606A) 1

A** Shielded cable, dual banana plug to 1
dual banana plug (11000A)

By Shielded cable, BNC male to 2
dual banana plug (11001A)

D** Shielded cable, BNC male to 1
BNC male (10503A)

*Table 5-1 **Table 5-2

ter, and is connected as noted in Paragraphs 5-65,
5-66, and 5-67.

5-64. EXTERNAL SYNC CHECK.
a. On 851, set SYNC to EXT.

b. Set Low-Frequency Oscillator for output of
6 volts peak-to-peak.

02148-1

5-63. MEASUREMENT SETUP. Similar to that shown
in Figure 5-3 except that Oscilloscope replaces Coun-

€. Set Signal Generator output attenuator to -20 dbm.

5-71. MEASUREMENT SETUP. Make connections
between Low-Frequency Oscillator, Signal Generator,
and 851 as indicated in Figure 5-3.

5-72. ALIGNMENT. Before starting to check the CRT,
make sure horizontal trace is parallel to horizontal
axis of graticule; if not, readjust TRACE ALIGN.

5-73. PATTERN DISTORTION AND RESOLUTION.

a. 1007 modulate Signal Generator at 20 Kc using
Low-Frequency Oscillator as modulating voltage
source.

b. Set 851 1. F. GAIN for 6 cm of vertical deflection
on 851 CRT.
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PIN CUSHIONING

BARRELLING

LT

Figure 5-4. Pin-cushioning and Barrelling Defined

¢. Check pattern for excessive barrelling or pin-

cushioning (see Figure 5-4); if present, adjust ATR22,

Pattern Shape Adj on Vert Ampl Bd A7 (see Figure
5-1), for best compromise (minimum average distor-
tion of horizontal and vertical edges of pattern).

d. Decrease Low-Frequency Oscillator output fre-
quency to 1 Ke¢; at normal intensity, focus should be
uniform throughout the 6 x 10 cm screen area.

5-74. BLANKING.

a. Set INTENSITY full cw.

b. Observe trace on all sweep speeds. No retrace
should be seen.

5-75. VERTICAL AMPLIFIER CHECKS AND
ADJUSTMENTS.

5-76. EQUIPMENT REQUIRED.

Ref

No. Equipment No.

3* Variable Transformer, set for 115V 1

2= Voltmeter with automatic range 1
finder (3440A & 3442A)

9* Signal Generator (606A) 1

8* Low-Frequency Oscillator (202C) 1

Bee Shielded cable, dual banana plug to 1
alligator clips (11037A)

D**| Shielded cable, BNC male to 1
BNC male (10503A)

E**| Adapter, BNC female to dual 1
banana plug (10111A)

A** | Shielded cable term. w/dual
banana plugs (11000A)

*Table 5-1 **Table 5-2

5-77. VERTICAL CALIBRATION,
5-78. VERTICAL POSITION,

a. Rotate VERT POS adjust cw; trace should move
upward.

b. With no input, align trace with base line of
graticule.

5-79. CALIBRATION SETUP.

a. Turn instrument so it is resting on top plate.
Remove bottom plate.
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b. Measurement setup is shown in Figure 5-5.
Connect Voltmeter (digital with automatic range find-
ing capability) at feed-thru terminal (Video Out) at
output of RF Circuit Assembly A2. This terminal
projects through the casting that encloses Assembly
A2, and is identified in Figure 5-6.

5-80. CALIBRATION PROCEDURE.

a. Set Signal Generator:
RANGE, FREQUENCY. . . for 20-Mc output
ATTENUATOR, VERNIER . for 4.0 0.1 vdc
detected input to Vertical Amplifier (as read
on Digital Voltmeter)

b. Adjust Vert Gain Adj ATR15 (see Figure 5-5)
for 6.0 cm vertical deflection on CRT.

¢. Disconnect Signal Generator; trace should re-
turn to graticule base line.

(1) If trace does not return to base line, again ad-
just VERT POS to align trace with base line.

(2) Then again perform calibration procedure
(steps a, b, and c).

(3) Continue until requirements of both steps b and
C are met.
Note

Since VERT POS and Vert Gain interact, it
may be necessary to repeat adjustments
several times.

5-81. VIDEO BANDWIDTH.

a. Disconnect coaxial lead at feed-thru terminal
coming out of casting which houses RF Circuit Assem-
bly A2. Connect Signal Generator to this coaxial lead
(this lead is Vertical Amplifier Input Cable A2W6 and
is identified in Figure 5-6).

b. Set 851 I. F.BANDWIDTH to 1 Mc.

c. Set Signal Generator:
RANGE, FREQUENCY. . .
ATTENUATOR .

for 50 Kc output
..... .3 VOLT range

d. Adjust Signal Generator output (use VERNIER
on hp 606A) for 7.0 cm vertical deflection on 851
CRT, and note reading of Signal Generator output
meter.

e. Increase frequency of Signal Generator output to
1.2 Mc, and adjust level of output to obtain same
meter reading as was noted in step d.

f. Observe vertical deflection on 851 CRT. Vertical
deflection should exceed 5.0 cm.

g. Replace Signal Generator with Low-Frequency
Oscillator such as the hp 202C. Monitor amplitude
of Oscillator output with an Oscilloscope.

h. Set 851 I. F. BANDWIDTH at 100KC.

(1) Set Oscillator for 1 Kc output, and adjust output
level (use AMPLITUDE on 202C) for 7.0 cm of
vertical deflection on 851 CRT. On monitoring
Oscilloscope, note amplitude at which 7.0 cm
deflection was obtained.

(2) Increase Oscillator output frequency until 851
CRT vertical deflection decreases to 5.0 cm.
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Figure 5-5. Measurement Setup, Calibration of 851 Vertical Amplifier

While increasing Oscillator frequency, adjust
output level if necessary to maintain signal
amplitude same as noted on Oscilloscope in
step (1).

(3) The vertical deflection decrease to 5.0 cm
should take place at 200 +40 Kc.

i. Using a 1 Kc signal while obtaining a 7.0 cm ver-
tical deflection, check other positions of I. F. BAND-
WIDTH using procedure given in step h. Frequency
at which deflection should decrease to 5.0 cm is given
in Frequency column of Table 5-18.

Table 5-18. Data for Video Bandwidth Check

I. F.BANDWIDTH
Setting Frequency
100 KC 200 40 Kc
10 KC 40 + 8 Kc
3 KC 12 +2.4 Kc
1 KC 4 +0.8 Kc

j. Disconnect Oscillator from Vertical Amplifier
Input Cable A2W6, and reconnect Cable to RF Circuit
Assembly A2 feed-thru terminal.

02148-1

5-82. TMC LF.BANDWIDTH ALIGNMENT AND
CHECK.

5-83. EQUIPMEN1 REQUIRED.

Ref
No. Equipment No.
T Counter (5245L) 1
9* Signal Generator (606A) 1
D**| Shielded cable term. w/BNC 1
males (10503A)
F**| BNC tee, male and 2 females 1
(UG-274A/U)
G** Plastic tuning wand 1
Adapter, male type N to female 1
BNC (UG-201A/U) hp 1250-0067
*Table 5-1 **Table 5-2

5-84. SETUP AND INITIAL SETTINGS.

a. Setup. See Figure 5-7. Casting which houses
RF Circuit Assembly A2 is on bottom of 851, and
that which houses Bandpass Filter Assembly Al12 is
in top of 851, on right side near front panel. Access
to both is required in this procedure; locations of
Assemblies and adjustments are called out in Figures
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Figure 5-6. Setup for 851 Video Bandwidth Measurements

5-7 and 5-8. With top and bottom covers removed,
rest 851 on its right side. Access holes in cover
plates of Assembly castings are provided for adjust-
ments called for in alignment procedure; holes are
covered by removable plug-in buttons.

SWEEPTIME . . . ... 3 MILLISEC/CM
LEBANDWIDTH & ; v + s 5 5 = 1 MC
YERTDEPIAY « o o« o5 %% ¢ & o4 LIN

c. Initial Procedure. Set Signal Generator for
20 Mc at -10 dbm.

5-85. 1 MC ALIGNMENT.

a. With modified GC plastic Tuning Wand, adjust
851 Detector Tune T1 (A2A7T1) for maximum deflec-
tion on CRT.

5-26

Note
Two peaks are present; adjust for maximum
deflection of the highest.
b. Tune L11 Imped Adj (A2A6L11) and A12 adjust-
ments C1, C3, L2 for maximum vertical deflection.
Note

Adjustment of A12C1, A12C3, and A12L2
presets them; final adjustment of A12C1,
Al2C3, and A12L2 is made with 851 con-
nected to 8551 (see Paragraph 5-93b).

5-86. 1MC BANDWIDTH CHECK.

a. Set Signal Generator output level for 7.0 cm
851 display.
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b. While watching 851 display, decrease frequency
at Signal Generator until 851 display amplitude is
5.0 cm. Note Counter reading.

¢. Still watching 851 display, increase frequency
and observe display go through maximum and return
to 5.0 cm. Note Counter reading.
Frequency difference between the two read-
ings should be within 1.4 and 2.2 Mec.

5-87. 100KC LLF.BANDWIDTH ALIGNMENT
AND CHECK.
5-88. SETUP AND INITIAL SETTINGS.

a. Use setup indicated in Figure 5-7. 100KC Band-
pass Filter Assemblies A3 and A5 are located toward
rear of 851 on right side, beneath Low-Voltage Power
Supply A9; access to adjustments A3L1 and A5LI is
through holes in the A9 Board; see Figure 5-36.

b. Use same initial procedure as given in Para-
graph 5-84, subparagraph c, changing control settings
as follows:

SPECTRUMWIDTH . . . . . .
I. F.BANDWIDTH

100 KC/CM
100KC

5-89. 100KC ALIGNMENT. Tune L1 Imped Adj
(A2A2L1 in RF Circuit Assembly A2) and 100KC Band-
pass Filter adjustments A3L1 and A5SL1 for maximum
vertical deflection.

115V/50-1000"

o 0o O
HF SIGNAL GENERATOR
Rwi=
©
©
X

BNC TEE
UG-274 A/U

MALE B 2 FEMALES

Section V
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5-90. 100KC BANDWIDTH CHECK.

a. Set Signal Generator output level for 7.0 cm
B51 display.

b. While watching 851 display, decrease frequency
at Signal Generator until 851 display amplitude is
5.0 cm. Note Counter reading.

c. Still watching 851 display, increase frequency
and observe display go through maximum and return
to 5.0 em. Note Counter reading.

Frequency difference between the two
readings should be within 80 and 120 Ke.

5-91. FINAL TMC AND 100KC BANDWIDTH
ADJUSTMENTS.

5-92. SETUP. Connect the 851 to the 8551; see Fig-
ures 2-1 and 5-8.

a. Set 8551:
AR = i3k Rl = & . . STANDBY
SIGNAL IDENTIFIER . . . . . . . . OFF
SPECTRUM WIDTH VERNIER CAL
FREQUENCY (GC). .01-2
FREQUENCY TUNING . . . . .COARSE
ATTENUATOR(MDB) . . . . . . . . . . 60
Set 851:
SWEEP TIME . . 3 MILLISEC/CM
I. F.BANDWIDTH . 1MC
VERT DISPLAY . . . LIN
VARIABLE
XMFR
\

asi8-C-8

Figure 5-7. Measurement Setup, 1MC and 100KC I. F. Bandwidth Alignment and Checks
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Figure 5-8. Measurement Setup, 10KC I. F. Bandwidth Alignment and Checks

b. Set Signal Generator for some frequency above
10 Mc, such as 50 Mc, and at some level less than
1 watt.

c. Perform steps 1 through 14 of Initial Operating
Procedure, Figure 3-3, using settings given in stepa.

5-93. PROCEDURE.

a. Set SPECTRUMWIDTH . . . . . 1 MC/CM
VERT DISPLAY . & & » = & 5% & 5 LOG

b. Check symmetry, and if necessary readjust
A12C1, A12C3, and A12L2 for best symmetry.

¢. Set SPECTRUM WIDTH to 100KC/CM.

d. Check symmetry, and if necessary readjust
A12C1, A12C3, and A12L2 in Bandpass Filter Assem-
bly A12 for best symmetry.

e. Switch VERT DISPLAY back to LIN, and if nec-
essary readjust A2A2L1, A3L1, and A3L5 for best
compromise on symmetry and amplitude while keeping
bandwidth within 100 £20 Kc.

f. Recheck at LOG, then LIN, readjusting as
required.

g. Return VERT DISPLAY to LIN, set I. F.BAND-

WIDTH to 1 MC, and SPECTRUM WIDTH to 1 MC/CM.

5-28

h. Check display for maximum amplitude, correct
bandwidth, and symmetry, readjusting Impedance
Adj A2A6L11 if required.

i. Set VERT DISPLAY at LOG and, if required,
readjust A12C1, A12C3, and A12L2 for best symmetry
and amplitude.

j. Set I. F.BANDWIDTH to 100KC and SPECTRUM
WIDTH to 100 KC/CM, and again check the 100 K¢
filter bandpass characteristics.

k. Continue readjusting as required to obtain the
best compromise on amplitude and symmetry with
VERT DISPLAY at LIN and LOG for both 1 Mc and
100 Kc filters while keeping respective bandwidths
within specifications.

5-94. 10KC, 3KC, AND 1KC LLF.BANDWIDTH
ALIGNMENT AND CHECKS.

5-95. Signals for the three narrower bandwidths

(1, 3, and 10 Kc) pass through four tuned filters.

The coil (A2A3L1, A2A3L2, A2A4L1, A2A4L2) in
each filter is tapped; change in bandwidth is obtained
by using different taps for each bandwidth. The same
four filters, however, are used for the three band-
widths, and therefore accurate adjustment of the
10-Ke bandwidth should bring the 3-Ke and 1-Kc band-
widths within specifications. After bandwidth is set
with I. F. BANDWIDTH at 10KC, bandwidth is checked
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I. F. bandwidth align-
While tuning for cor-

at the 3KC and 1KC settings.
ment is not a simple technique.
rect I. F. bandwidth, remember:

a. Ideally, all adjustments should be made simul-
taneously. Since this is impossible, it will be neces-
sary to repeat adjustments more than once to obtain
best tuning of the four filters.

b. Final adjustment should be the compromise which
obtains best characteristics for all four filters.

5-96. EQUIPMENT REQUIRED.

Ref

No. Equipment No.
10* VHF Attenuator (355D) 1
D*x* Shielded coax cable term. w/ 1

BNC males (10503A)
G** GC plastic tuning wand 1
g Screwholding screwdriver 1
*Table 5-1 **Table 5-2

5-97. MEASUREMENT SETUP,

5-98. Use the 8551 RF Section as the signal source
for the narrower I. F. bandwidth alignment procedures.
See Figure 5-8.

a. Connect the 8551 to 851 as shown in Figure 2-1,
except for the 200MC cable.

b. Insert a VHF Attenuator, such as the 355D, be-
tween 200MC OUTPUT and INPUT on the rear of the
8551. The cable which straps 200MC OUTPUT to IN-
PUT can be used for the connection to one 355D port;
use a coaxial cable such as the 10503A to make con-
nection between the other 355D port and 200MC INPUT.

5-99. 10KC PROCEDURE.
5-100. INITIAL.
a. Set the 355D to 30 db.

b. Perform steps 1 through 6 of Turn-On Procedure,
Figure 3-3, using the following settings:

8551

) e RN SR (L STANDBY
SIGNAL IDENTIFIER . . . . ia LOFF
SPECTRUM WIDTH. . . . . 1 MC/CM
SPECTRUM WIDTH VERNIER CAL
FREQUENCY (GC) .01-2

TUNE . 2GC on LOCAL OSC FREQ (F]_,o) scale

FREQUENCY TUNING . . . . . FINE
851

BASE LINE CLIPPER. . y max ccw
BYNG . . . o wi g e Ja i ISR Y
I F. BANDW]DTH 100KC
RERE DISPLAY . o o o 5 i el idle e i LIN
SWEEP TIME 3 MILLISEC/CM
VERNIER . . . . . . . st kb e 2 GAL
INTENSITY . about 3 o'clock
I.F.GAIN . 30+ 0

LF. VERNIEl'i ) ma.x ccw (minimum gain)
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c. Set LINE to ON. After a warmup of about five
minutes, find and center the 2-Ge feed-through signal.
Bringing the signal onto the display probably will re-
quire some readjustment of TUNE and insertion of
more attenuation; use the 355D -- a setting of 70 db
is typical.

d. After finding and centering the signal, stabilize
the Analyzer (see Figure 3-5, 851A/8551A Manual).

e. Check alignment of the base-line trace with the
horizontal axis. If necessary, adjust VERT POS and
TRACE ALIGN to bring base-line trace exactly paral-
lel with and on the graticule base line.

5-101. 10KC ALIGNMENT.
a. Set
SPECTRUM WIDTH . . . . 10KC/CM
I. F.BANDWIDTH . . 10KC

SWEEP TIME . . " 3 MILLISEC/CM
b. Adjust TUNE to center signal on 851 display.
Adjust 851 I, F.GAIN and 1. F. VERNIER for a vertical

deflection of exactly 7.0 e¢m.

c¢. Bandwidth tuning adjustments are inside the RF
Circuit Assembly casting, and location of adjustments
is marked on the cover. Access holes, covered with
removable plug-in buttons, are provided in the cast-
ing cover. However, though it can be done, presetting
(step d) two of the capacitors is a little difficult with
the casting cover on. If you prefer to remove the
casting cover, do so at this point in the procedure.
Casting cover is held on by 26 screws with integral
washers; use of a screwholding screwdriver is help-
ful. Figure 5-22 shows the boards in RF Circuit
Assembly A2,

d. Preset BALANCE ADJ capacitors A2A3C5 and
A2A4C8 to approximately 1/3 mesh.

e. Adjust 1-10KC BANDWIDTH ADJ capacitors
A2A3C4, A2A3C2, A2A4C5, and A2A4C9 for maximum
bandwidth.

Note

In tuning capacitor A2A3C4, A2A3C2, or
A2AA4C5 through its tuning range it will be
found there are two points which give ver-
tical deflection peaks. Since there is little
difference between the amplitude of the two
peaks, it is difficult to distinguish which is
the spurious tuning region. However, cor-
rect I. F. bandwidth tuning can be obtained
only when adjustment of each capacitor is
made in the true tuning region. Also, max-
imum bandwidth usually is obtained by tuning
off the peak slightly.

f. Adjust IMPED ADJ A2A3L3 and FREQUENCY
ADJ A2A4CT for maximum vertical deflection.

g. Center display with TUNE, and set.vertical de-
flection to 7.0 ecm with I. F. GAIN. If display is not
1 cm wide at the 5-cm (half-power) points, again per-
form steps e through g until a 1-¢m bandwidth at the
5-cm points is obtained.
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5-102. 3KC AND 1KC BANDWIDTH CHECKS.

5-103. CALIBRATION. To read bandwidth at 3KC
and 1KC, it is necessary to increase resolution to

1 Kc/cm by calibrating the VERNIER; procedure follows:

a. Set
LEGER: & 2 s e & 30+0
L. VERNIBR . ;. . «.5 & s ' . . . Max ccw
Check that . F.BANDWIDTH is . . . . 10KC
SPECTRUM WIDTH is . 10 KC/CM

SPECTRUM WIDTH
VERNIERIE. . . 5 o 555 CAL

b. At the 355D, adjust for vertical display of 4 to
5 cm.

c. With 0-to-10 I. F. GAIN control, adjust for ver-
tical display of between 6 and 7 cm.

d. Use I. F. VERNIER to bring signal amplitude to
exactly 7.0 em.

e. Center signal with TUNE,

f. With SPECTRUM WIDTH VERNIER, expand sig-
nal until it is 10 em at the 5.0-cm axis. Since signal
width at the 5.0-cm axis was initially adjusted to 1 em,
SPECTRUM WIDTH was set for 10 KC,/CM, and the
10-Ke display has been expanded to 10 cm, display
scale at this setting of SPECTRUM WIDTH VERNIER
is 1 Ke/em.

5-104. BANDWIDTH CHECKS.

a. Set . F. BANDWIDTH to 3KC.

b. Adjust L. F.GAIN and 1. F. VERNIER for vertical
deflection of exactly 7.0 cm.

Model 851B

the relays is applied via contacts on the I. F. BAND-
WIDTH switch. With I. F. BANDWIDTH at AUTO
SELECT, however, dc to operate the relays is ap-
plied via contacts on the 8551 SPECTRUM WIDTH
switch and the 851 SWEEP TIME switch. Inter-unit
connections required for automatic selection of I. F.
bandwidth are carried in the CONTROL cable.

5-110. To check that the AUTO SELECT feature is
functioning, 1. F. BANDWIDTH, SPECTRUM WIDTH,
and SWEEP TIME are given the settings known to
result in optimum operation, the display is noted,
then I. F. BANDWIDTH is set to AUTO SELECT, and
the resulting display is compared to the preceding
display. To perform this check:

a. Connect (see Figure 2-1) the 851 to an 8551
known to be in adjustment.

b. Perform the initial operating procedure, Fig-
ure 3-3, using an input signal of less than a watt,
10 Mc or higher in frequency.

c. Set
SPECTRUM WIDTH . . . . . « 10KC/CM
SWEEPTIME. . . . . . 10 MILLISEC./CM
IECRANDWIDTH & : o v 5 o 5,2 5 s 1 KC

d. Note display.
e. Switch I. F.BANDWIDTH to AUTO SELECT.

f. Note display; it should be same as display noted
in step d.

g. Follow same procedure for all settings shown in
Table 5-19, switching to AUTO SELECT after each
change of switch settings.

c¢. Width of display at 5.0-cm axis should be be-
tween 2.4 and 3.6 cm.

d. Set I. F.BANDWIDTH to 1KC.

€. Adjust I. F.GAIN and I. F, VERNIER for vertical
deflection of exactly 7.0 cm.

f. Width of display at 5.0-cm axis should be between

0.8and 1.2 e¢m.
Note

If 1-Ke¢ bandwidth appears to be too wide,
recheck tuning of FREQ ADJ A2A4CT (see
Paragraph 5-101f).

5-105. FINAL 1-10KC BANDWIDTH ADJUSTMENT.

5-106, Set I. F. BANDWIDTH at 10KC, and recheck
bandwidth making adjustments if necessary.
When maximum vertical deflection is
7.0 cm, at 5.0 cm bandwidth should be
within 0.8 and 1.2 cm.

5-107. AUTO SELECT CHECK.

5-108. With I. F, BANDWIDTH at AUTO SELECT, the
Analyzer automatically selects the I. F. bandwidth
which provides optimum operation for whatever com-
bination of 8551 SPECTRUM WIDTH and 851 SWEEP
TIME settings is selected.

5-109. Connections to the filters which determine 1. F,

bandwidth are made through relays. With I. F.BAND-
WIDTH at 1KC, 3KC, 100KC, or 1 MC, dc to operate

5-30

Table 5-19. Switch Settings for

AUTO SELECT Check

1.F. SPECTRUM SWEEP
BANDWIDTH WIDTH TIME
10 KC/CM 10 MILLISEC/CM
30 KC/CM 30 MILLISEC/CM
1 KC 100 KC/CM .1 SEC/CM
300 KC/CM .3 SEC/CM
1 MC/CM 1 SEC/CM
10 MC/CM 1 SEC/CM
3 MC/CM .3 SEC/CM
3 KC 1 MC/CM .1 SEC/CM
300 KC/CM 30 MILLISEC/CM
100 KC/CM 10 MILLISEC/CM
30 KC/CM 3 MILLISEC/CM
300 KC/CM 3 MILLISEC/CM
1 MC/CM 10 MILLISEC/CM
10KC 3 MC/CM 30 MILLISEC/CM
10 MC/CM .1 SEC/CM
30 MC/CM .3 SEC/CM
100 MC/CM 1 SEC/CM
200 MC/CM .3 SEC/CM
100 MC/CM .1 SEC/CM
100 KC 30 MC/CM 30 MILLISEC/CM
10 MC/CM 10 MILLISEC/CM
3 MC/CM 3 MILLISEC/CM
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5-111. LF.SENSITIVITY CHECK.
5-112. EQUIPMENT REQUIRED.

Ref
No. Equipment No.
3* Variable Transformer, set for 115V | 1
9* | Signal Generator (606A) 1
D** | Shielded cable, BNC male to male 1
(10503A)
*Table 5-1 **Table 5-2

5-113. MEASUREMENT SETUP. Connect Signal Gen-
erator to I. F, INPUT (on 851 rear) and line voltage
through a variable transformer set for 115V.
Set 851:
I.F.GAIN(DB) . . . .
I. F.VERNIER

5-114, SIGNAL LEVEL CHECK.
a. Set Signal Generator for 20 Mc output.

b. Set I. F. BANDWIDTH to 1 Me, and adjust Signal

~ Generator output level to obtain 6 cm of vertical de-
flection on 851 CRT. The 6-cm deflection should be

- obtained with Signal Generator output level at -57.5dbm

_' *‘- 5 m.

¢. Adjust Signal Generator output level to obtain
6 cm of vertical deflection on 851 CRT at each setting
- of . F.BANDWIDTH. Level at which 6 cm deflection
- should be obtained at each I. F. BANDWIDTH setting
is given in Table 5-20.

d. Disconnect Signal Generator.

Table 5-20. Data for I. F. Sensitivity Check

1. F.BANDWIDTH
i Setting Input-signal Level Limits*
. 1MC -62 to -53 dbm
100KC =75 to -60 dbm
' 10KC -95 to -80 dbm
' 3KC -95 to -80 dbm
| 1KC -86 to -71 dbm
, “ * For 6 cm deflection with 1. F. GAIN at 80 db
! and VERNIER full counterclockwise
i

- 5-115. NOISE LEVEL CHECK. With no signal con-

! ;Hﬂlﬂ to I. F.INPUT, switch I. F. BANDWIDTH through
- all positions. The noise displayed on the CRT should
‘not exceed 0.45 cm at any setting of I. F. BANDWIDTH.

'18—116. VERT DISPLAY CHECKS AND

R ADJUSTMENTS.

- 5-117. PRELIMINARY CHECK.

F 4. Connect to line voltage through Variable Trans-

former, set for 115V.
k- D. Set 851 VERTDISPLAY . . . . . . . . . LOG

DR.GAINIBY . o » v o sanety 20
BE.VERNIER . & 4.3 o 5.4 laus full cw
LF.BANDWIDTH . . . . . . . 1 MC

Section V
Paragraphs 5-111 to 5-122

c. With no signal input, check that trace aligns with
graticule base line.

5-118. LOG DISPLAY.
5-119. ADJUSTMENT.

a. Connect Signal Generator to I. F. INPUT; set for
20 Mc output at level which obtains 1 cm of vertical
deflection on 851 CRT.

b. On 851, increase I. F.GAIN to 40 db, and adjust
A11R13 (on VERT DISPLAY switch, see Figure 5-25)
for 3 cm of vertical deflection.

c¢. Increase I. F.GAIN to 60 db, and adjust A11R14
(Figure 5-25) for 5 cm of vertical deflection.

d. Increase I. F.GAIN to 80 db (outer control at 70,
inner at 10), and adjust potentiometer A11R20 (Fig-
ure 5-25) for 7 cm of vertical deflection.

e. Decrease I. F. GAIN 1 db, and note deflection
level. Reset I. F.GAIN to 80 db (70 + 10), and rotate
I. F. GAIN VERNIER fully counterclockwise.

Deflection level decrease should exceed 1 db.

f. Reset I. F.GAIN VERNIER fully clockwise.

5-120. LINEARITY CHECK.

a. Decrease I. F. GAIN in steps of 10 db, and ob-
serve trace.
Each step should lower trace 1.0 cm on CRT
and, at each 10-db step, alignment between
trace and horizontal line on graticule should
be within 0.2 cm.

b. Reset I. F.GAIN to 70 + 10, and repeat step a
for all other 1. F. bandwidths.

5-121. SQ DISPLAY.
5-122. ADJUSTMENT.

a. On 851 set:
VERT DISPLAY . &5 @ % 6 %% & @ sQ
LE.GAINDBY 4 + 5 2w v e & & % 20 + 10

(outer control at 20, inner control at 10)

b. Set Signal Generator signal level to give 7.0 em
of vertical deflection on 851 CRT.

c¢. Decrease I. F. GAIN 6 db, and adjust .710 SQ
CALIB Al11R2 (Figure 5-25) for 1.75 cm of vertical
deflection.

d. Increase signal level for 7.0 cm vertical deflec-
tion; decrease I. F. GAIN 6 db in 3-db steps. See
Table 5-21 for vertical deflection limits.

Table 5-21. SQ Display Linearity Check Data

1. F.GAIN (DB) Vertical Deflection
Settings Step {cm)
30 Ref e
27 -3 db 3.15 - 3.85
24 -6 db 1.40 - 2.10

e. Perform step d at all other I. F. bandwidths.
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5-123. LIN DISPLAY LINEARITY CHECK.
a. Set 851

YERT RDEPLAY: o ik i nrshe Bleik LIN
LE.GAINMEB). & 5 « ' ils 30 (20 + 10)

b. Increase signal level for 7.0 cm of vertical
deflection.

¢. Decrease 1. F.GAIN 12 db in 6-db steps; what
the vertical deflection should be at each step is shown

in Table 5-22.

Table 5-22. LIN Display Linearity Check Data

I. F.GAIN (DB) Vertical Deflection
Settings Step (cm)
30 Ref 7.0
24 -6 db 3.20 - 3.71
18 -12 db 1.54 - 1.96

d. Repeat steps b and c at all other I. F.bandwidths.
5-124. FINAL I.LF.BANDWIDTH ADJUSTMENTS.

5-125. EQUIPMENT REQUIRED.

Ref

No. Equipment No.

11+ UHF Signal Generator (8614A) 1
8551 (adjusted) 1

H** | 3-ft shielded coax cable term. w/ 1
type N males (11500A)

G** | GC plastic tuning wand 1

*Table 5-1 **Table 5-2

5-126. MEASUREMENT SETUP AND INITIAL
PROCEDURE.

a. Setup. Remove top and bottom covers from 851

and top cover from 8551; connect as indicated in
Figure 5-9.

Model 851B

b. Settings:

(1) 8551:
s R S STANDBY
SPECTRUM WIDTH VERNIER . . . . CAL
SPECTRUMWIDTH . . . . . 300 KC/CM
FREQUENCY TUNING . . COARSE or FINE
FREQUENCY (GC). . . . . . . . .01-2
. e e 2GC
BRENRE A 5 5 i e e s A el @ 1.8 GC
FREQUENCY IDENTIFIER . . . . . . OFF

(2) 851:
SWEEPTIME . . . . . 30 MILLISEC/CM
SWEEP TIME VERNIER . . . . . . . CAL
LR BANDWIDTH - o o6 o 5 o + s 10KC
BEREDEPLAY . i + % v 4 8 9 5% & LOG
IR (OR) . s 4 & 5% wa e o s 80
LF.GAINVERNIER . . . - « - . . full cw

(3) Signal Generator:
Frequency . . « « « &+ + « ok 1581Ge
outputlevel. . o « o oo w4 e e e 0 dbm

¢. Initial Procedure:

(1) Follow steps 1-14 of initial operating procedure,
Figure 3-3, using above settings.

(2) Switch FREQUENCY TUNING to STABILIZE,
and stabilize Analyzer (see Figure 3-5, 8551A
Manual).

5-127. CRYSTAL FILTER (10KC, 3KC, 1KC)
BALANCE.

a. Adjust Signal Generator output level at 60 Mc
for 7 cm of vertical deflection on 851 CRT.

b. Tune BALANCE ADJ A2A3C5 and A2A4C8 for
a symmetrical display. Capacitor locations are
marked on RF Circuit Assembly A2 cover plate, and
capacitors can be tuned through access holes in cover
plate.

c. Set I, F, BANDWIDTH and SPECTRUM WIDTH
as shown in the following table, and readjust A2A3C5

RF CKT
( # ASSY A2
I A9
{ Al2-

dpseian
UHF SIGNAL GENERATOR
p —
1o "3 855! 8518

)

.-

@nsooa

Figure 5-9. Measurement Setup, Final I. F, Bandwidth Adjustments

5-32

02148-1



Model 851B

and A2A4C8 for best symmetry compromise for the
three bandwidths.

851 8551

1. F. BANDWIDTH SPECTRUM WIDTH
3KC 100 KC/CM
1KC 30 KC/CM

5-128. 1MC BANDPASS FILTER ADJUSTMENTS.

5-129, ADJUSTMENT LOCATIONS. Location of
Bandpass Filter Assembly Al12 in top of 851 is shown
in Figure 5-8, and that of Converter Assembly A9

in top of 8551 is indicated in Figure 5-9. Both assem-
blies are housed in castings, and each provides access
to adjustments through holes in top cover plate.

5-130. PROCEDURE.

a. Set:
SPECTRUM WIDTH . 1 MC/CM
VERT DISPLAY : = o . 4 9 allc it i s LIN

b. Set I, F, BANDWIDTH to 100 KC/CM, and center
display with TUNE.

c. Adjust A12C1 and A12C2 in the 851 and A9A2L2
in the 8551 for best symmetry and a 1-Mc bandwidth.

Note

A12C1 and A12C2 control bandwidth, and
A9A2L.2 mainly the frequency at which
maximum amplitude occurs.

d. Switch I. F. BANDWIDTH to 100 KC/CM, and
check that frequency at which maximum amplitude
occurs does not shift. Readjust ASA2L2, as required,
to assure maximum amplitude occurs at same fre-
quency with I. F, BANDWIDTH in 100KC and 1MC
positions.

5-131. TROUBLESHOOTING.
5-132. LOCALIZATION.

5-133. First use the in-the-cabinet performance
checks, Tables 5-6 and 5-7, to localize trouble.

a. If these checks localize trouble to a particular
part of the instrument, first make a visual check for
broken leads, overheated resistors, or cold solder
joints before making an electrical check. If this in-
spection yields no information, first check the LV
Power Supply (see Paragraph 5-40), and then the part
of the circuit that appears to be in trouble (see the
appropriate part of Table 5-13).

b. If the performance checks fail to localize the
trouble, check the instrument using procedures given
in Table 5-13.

5-134. PARTS LOCATION.

5-135. The key to parts locations is in the part desig-
nation.

a. If a component is mounted on an Assembly board,
the designation is prefixed with the Assembly number,
€.g., AIR5. Location of each Assembly is called out
in Figures 5-10 and 5-11. In addition, a picture of
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each Assembly board is provided, and all components
on the Board are identified. For the most part,

Board pictures face the schematic in which the Assem-
bly appears. All Board pictures are listed in the

List of 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 Locater list, Table 5-5,
has been prepared which gives information on how to
locate the part.

5-136. ISOLATING TROUBLE IN TRANSISTOR
CIRCUITS.

5-137. For general data on transistors, see Para-
graph 5-163 and Figure 5-16.

5-138. IN-CIRCUIT TESTING.

a., When checking a transistor stage, first deter-
mine if the emitter-base junction is forward-biased.
Do not place an electronic voltmeter directly across
the junction 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 5-139).

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 transistor to stop conducting. Collector voltage
should then shift to near the supply voltage. Any
difference is due to leakage current through the tran-
sistor and, in general, 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.

5-139. OUT-OF-CIRCUIT TESTING WITH OHM-
METER. If a short or open circuit is suspected, re-
move the transistor from the circuit (see Paragraph
5-145) and use an ohmmeter to measure internal re-
sistance. See Table 5-23 for typical measurement
data.

CAUTION

Most ohmmeters can supply enough cur-
rent or voltage to damage a transistor.
Before using the ohmmeter, check ohm-
meter open-circuit voltage and short-
circuit current output 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 5-23A for safe resistance
ranges for some common ohmmeters.

5-140. IN-CIRCUIT TESTING OF TRANSISTORS
Q3, 4, Q5, Q6.
5-141. To check base-emitter junction of transistors

Q3, 4, Q5, or Q6, connect Voltmeter as noted in
Table 5-23B. Any sensitive high-impedance voltmeter,
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Figure 5-10

A8 R2 A3LI ASLI
HV PWR SUP ASSY INT LEVEL ADJ I00KC BANDWIDTH ADJ IOOKC BANDWIDTH ADJ

- ;1“.“3": e 1

Ql A9
LV PWR SUP
ASSY
Q2
TI
wi
R3
ASTIG ADJ
A6 SWEEP &
HORIZ AMPL
ASSY
w2
WIPI
wa
Al2
BP FLT ASSY
Vi
CRT
AIPI
WA
[TRACE ALIGN] [Focus] cé& |[SINGLE SWEEP| |syNc] | VERT DISPLAY | [1.F BANDWIDTH]
R5 R4 s3 SW s2 SW ASSY All SW A4S|
851B-A~-II

Figure 5-10. 851B Spectrum Analyzer Display Section,
Top View, Top Cover Removed
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Figure 5-11
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Figure 5-11. 851B Spectrum Analyzer Display Section,
Bottom View, Bottom Cover Removed
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Table 5-23B. Connection Point,
Q3, 4, Q5, Q6 Base-Emitter
Forward Bias Check

Connect VM Between
Chassis and

Point on

Xstr Measurement Component | Fig.5-36
Q3 | Base to chassis A9R1 13
Q4 | Base to chassis A9R3 5
Emitter to chassis A9R4 4
Q5 | Base to chassis A9CT 3
Emitter to chassis A9R16 20
Q6 | Base to chassis A9R16 20
Emitter to chassis A9R21 11

Table 5-23. Typical Data for Out-of-Circuit
Transistor Resistance Measurement
Connect Ohmmeter Mea
Transistor " xS
Type Pos Neg Resistance
lead to lead to (ohms)
Small | emitter | base* 200-500
PNP Sigual emitter | collector | 10K-100K
kot emitter | base* 30-50
manium
Powes several
emitter | collector taitirad
base emitter 1K-3K
Small very high
N L collector | emitter (might read
Silicon open)
base emitter 200-1000
high, often
Power collector | emitter greater than
1M
*To check collector, short collector to base;
resistance should decrease.

Table 5-23A. Safe Ohmmeter Ranges for
Transistor Resistance Measurements

Open | Short
Safe Ckt Ckt
Ohmmeter| Range(s) |Voltage|Current|Color|Polarity
R x 1K 1.0V 1 ma
Rx 10K | 1.0V |100 pa | Red +
hp 412A |R x 100K | 1.0V 10 pa |Black -
Rx 1M 1.0V 1 pa
Rx10M | 1.0V |0.1 pa
R x 1K 1.3V 0.57 ma
Rx 10K | 1.3V 57 pa|Red +
hp 410C |[Rx 100K | 1.3V (5.7 pa|Black] -
Rx 1M 1.3V (0.5 pa
Rx 10M | 1.3V p.05pua
Rx100 | 1.1V |1.1 ma
R x 1K 1.1V |110 pa |Black| +
hp 410B |R x 10K | 1.1V 11 pa | Red -
Rx 100K | 1.1V |1.1 pa
R x 1M 1.1V p.11pa
Simpson |R x 100 1.5V 1 ma | Red +
260 Black| -
Simpson (R x 1K 1.5V D.82ma [Black| +
269 Red -
Triplett |[R x 100 1.5V | 32 ma
630 R x 1K 1.5V B.25ma | Varies with
Serial
Triplett [R x 10 1.5V |750 pa Number
310 R x 100 1.5V | T5pa

5-36

such as the hp 3440A Digital Voltmeter or hp 412A
Precision V-O-A is suitable.

5-142. REPLACEMENT OF CATHODE-RAY TUBE.

5-143. REMOVAL. It is recommended that a face
mask or goggles and gloves be used when it is neces-
sary to handle the CRT. Perform removal procedures
with 851 in normal position. To reach the CRT, re-
move 851 top cover. Parts mentioned in the following
procedure are identified in Figure 5-12 by numbered
callouts. To remove:

a. Disconnect post-accelerator lead (1).

(1) The post-accelerator lead connects to the tube
by means of a spring-clip arrangement (2),
and the connection is protected by a rubber
cap (3).

(2) Lift edge of cap with screwdriver and, using a
pair of long-nose pliers, compress spring con-
tacts as indicated in Figure 5-12. This will free
lead-and-spring assembly from recess.

b. Disconnect the six leads (4) at the neck of the
CRT. The lead pins pull straight out; be careful not
to bend the pins.

c. Remove the four screws which hold bezel to front
panel; a No. 2 phillips driver is required.

d. Loosen clamp (5) at socket of CRT.

e. The socket (6) is a tight fit; with a screwdriver
carefully pry socket loose, and remove it.

f. While keeping one hand on front face of CRT,
carefully slide CRT forward and out of instrument.

5-144. INSTALLATION. Reverse removal procedure.
Color-coding of leads to CRT is stamped on CRT
shield. After installing new tube, perform CRT
checks specified in Table 5-23D.

5-145. TRANSISTOR REPLACEMENT.

5-146. REMOVAL. For the most part, transistors
are to be removed from the front of the circuit board.
This can be done safely by a skilled technician; a
pointed soldering iron is recommended. Refer to
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851B-A-9

Figure 5-12. Cathode-Ray Tube, Parts and Connections Involved in Removal

Table 5-23C for recommendations regarding component

removal, to Paragraph 5-158 for general information
about working on etched circuits, to Table 5-23D for
recommendations regarding checks to be made after
replacing transistors, and to Table 5-23E for recom-
mended soldering equipment.

Note

Do not change an operating voltage or cali-
bration adjustment unless it is either definitely
outside specified tolerance, or calibration

of a dependent function is unsatisfactory.
Improving a marginal adjustment can ad-
versely affect calibration.

5-147. CHASSIS-MOUNTED TRANSISTORS. Tran-
sistors Q1 and Q2, which drive the Step-up Trans-
former in HV Power Supply A8, and Q3, 4, Q5, Q8,

02148-1

Series Regulators for LV Power Supply A9, are high-
current types which require good thermal contact with
mounting surfaces for adequate heat dissipation. To
assure good thermal contact for a replacement tran-
sistor, coat both sides of the black insulator with
Dow Corning #5 silicone compound or equivalent be-
fore fastening the transistor to the chassis. Dow-
Corning #5 compound is available in 8-o0z tubes from
Hewlett-Packard; order hp stock No. 8500-0059.

5-148. TRANSISTORS Q1, Q2. Location of Q1 and Q2
on the left side of the chassis is called out on Figures
5-10 and 5-11. To test these transistors it is neces-
sary to remove the left (and top) cover plates. To
replace Q1 or Q2, it is necessary to remove both the
bottom and left-side cover plates. Base, emitter,
and collector terminals are identified on the inner
side of the deck that Q1 and Q2 are mounted on.

5-37



Paragraph 5-149

A9

Model 851B

Al12J1 Al2

851A-A - 18

Figure 5-13. Top View of 851 Display Section

5-149. TRANSISTORS Q3, @4, Q5, Q6. To replace
Q3, @4, Q5, or Q6, it is necessary to gain access to
the under side of the deck (see Figure 5-10) on which
they are mounted. Procedure follows:

a. Rest 851 on left side. Remove top, bottom, and
right-side covers.

b. Refer to Figure 5-13. Remove the three screws
designated ; these are 6-32 x 3/8 BH machine
screws with integral lockwasher, and are accessible

from the rear plate.

c. Remove screws @ 5 @ 5 @ ; these are
6-32 x 3/8 BH machine screws, each fitted with a split
lockwasher.

d. Remove the two screws designated @ ; these
are 8-32 x 3/8 FH machine screws fitted with integral

5-38
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lockwashers. Screw heads are accessible from right
side of instrument.

e. Remove three screws @ on the deck; these
are 6-32 x 3/8 BH machine screws fitted with toothed
lockwashers.

f. Remove the 6-32 x 5/16 stainless steel hex nut
designated @ ; a 5/16 socket wrench (Spintite) is
recommended. This nut secures a 6-32 x 1/2 spade
lug connected to a cable clamp. After removing nut,
push down on.screw so it will drop out of deck hole
and hole in A6 Board.

g. On rear of A6 Board, find screw designated
on Figure 5-14. This screw is also a 6-32 x 1/2 spade
lug connected to a cable clamp, and is secured to the
A6 Board by a nut which is located under Assembly A12.
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Longnose pliers can be put on the nut while loosening
the screw by going in through an opening on the left
side of the instrument.

h. The deck on which the transistors are mounted
is now free of its fastenings and can be shifted so the
under side can be exposed. One method is to pull it
gently out from under the A6 Board, and then turn
the deck over. Transistors and their terminals are
identified in Figure 5-15.

5-150. REMOVING L.F.GAIN SWITCH
ASSEMBLY Al.

5-151. To check or replace components on the I. F.
GAIN switch Assembly, it is necessary to remove the
switch and its shield. Proceed as follows:

a. Rest 851 on right side, and remove bottom and
left-side covers.

b. Remove knobs; each secures to the shaft with an
8-32 x 3/16 setscrew that can be loosened with a
No. 8 allen wrench. Loosen locknut under knob with
a 1/2" wrench; locknut is a 3/8-32 x 1/2 hex nut.

Al

(DB)

A2JI

Section V
Paragraphs 5-150 to 5-151

c. Disconnect cable from A2J1 (on RF Circuit As-
sembly casting, see Figure 5-14).

d. Disconnect cable from A12J2 (see Figure 5-13).
This is a right-angle connector and is a tight fit; if
there is difficulty disconnecting it, disconnect the
cable from A12J1, remove screws designated
which secure A12 to the side casting, and lift As-
sembly A12 up far enough to disconnect the cable
from A12J2.

e. Remove screw (Figure 5-14) which holds
Assembly Al bracket to left-side casting; this is an
8-32 x 1/2 FH machine screw with integral lockwasher.

f. Assembly Al is now free of its fastenings, but
clearance is small. Carefully slide A1l shaft out of
front panel being ready to slant Al to the left as soon
as panel-clearance permits. Maneuver Al free of
the instrument.

g. To unfasten the shield, remove five screws @;
these are 6-32 x 1/2 BH machine screws with integral
lockwasher.

RF CIRCUIT
ASSY A2

° b,
i e m--w*

| /1 w é’,

l Eii" ”?le ¢ ?
i .

2 -ign 'ic ;
p Y i g =

=

19101 -

Figure 5-14. Bottom View of 851 Display Section
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Table 5-23C. Recommendations, Component Removal

Model 851B

Component p/o
(Assy No.) Access for Unsoldering Additional Information
Al Inside metal shield Par. 5-150, Fig. 5-18
A2 Front of Boards, inside the casting Remove 851 bottom plate,
A2 casting cover;
Figs. 5-11, -21, -23, -26
A3 Par. 5-156, Fig. 5-26C
AS Par. 5-156, Fig. 5-26C
A6 From front or rear of Board; remove Figs. 5-10, -11, -31
851 top and bottom covers
AT From front of Board; remove 851 Figs. 5-11, -28
bottom cover
AB From front of Board; remove 851 Figs. 5-10, -34
top and left-side covers
A9 From front of Board; remove 851 top cover Figs. 5-10, -36
Al0 From switch Assembly; remove 851 Figs. 5-11, -30; Par. 5-154
bottom cover
All From switch Assembly; remove 851 top cover | Figs. 5-10, -25; Par. 5-154
Al2 Inside metal shield Par. 5-152, Fig. 5-19
Q1,2 Par. 5-147, -148; Fig. 5-10
Q3,4,5,6 Par. 5-147, -149; Fig. 5-10
Table 5-23D. Adjustments Required After Component Replacement
Component Type/Part No. Function Adjustment, Par. No.
A2A3Y1 1410-0091 Xtal in 1-10KC BP Filter 1-10KC I. F. Bandwidth Align.,
Pars 5-82 thru 5-92, 5-128
A2A6CRI1- 1901-0162 Shunt diodes in Current-Controlled | VERT DISPLAY Checks and
A2ABCR6 Atten Adjusts, Pars 5-116 thru 5-123
A3, A5 00851-6028 100KC BP Filter 100KC I. F. Bandwidth Align.,
Pars 5-87 thru 5-92, 5-128
ATQ8 2N708 p/o Vertical Ampl Vertical Calibration, Pars 5-77
ATQ9 thru 5-80
Al1CRI1 1901-0047 p/o SQuare shaping network VERT DISPLAY Checks and
Al11CR2 Adjusts., Pars 5-117, 5-122
Al11CR3 1901-0047 p/o LOG shaping network VERT DISPLAY Checks and
Al1CR4 Adjusts., Pars 5-117, 5-119
Vi 5083 -0654 CRT CRT current, voltage checks,
Pars 5-45 thru 5-48
Horizontal Calib, Linearity
Checks, Pars 5-50 thru 5-54e (3)
CRT Checks, Pars 5-69 thru 5-74
Vertical Amplifier Checks and
Adjusts., Pars 5-75 thru 5-80

5-40
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\FASTENS TO A6 BOARD

Figure 5-15. Under Side of Transistor/
Transformer Deck, Identification
of Q3-Q6 Terminals

5-152. REMOVING BANDPASS FILTER
ASSEMBLY A12.

5-153. A12 components are mounted on a Board in-

side the casting; see Figure 5-19. To free Al2, pro-

ceed as follows:

a. Rest 851 on left side, and remove top and right-
side covers.

b. Disconnect cable from A12J1 (Figure 5-13).

¢. Remove two screws @ which hold A12 to the
side casting; these are 6-32 x 3/8 FH machine screws
with integral lockwashers.

d. Lift A12 free of the mounting recess and turn it
over so top cover can be removed.

e. Remove four screws which hold top cover on;
these are 4-40 x 1/4 RH machine screws with integral
lockwashers.

5-154. REMOVING SWITCHES.

5-155. Larger knobs secure to the shaft with an 8-32
x 3/16 setscrew which is loosened with a No. 8 allen
wrench. The red verniers secure to the shaft with a

6-32 x 1/8 setscrew: loosen with a No. 6 allen wrench.

Each shaft is secured to the panel witha 3/8-32x 1/2
hex nut which takes a 1/2" wrench.

5-156. REMOVING ASSEMBLIES A3 AND AS5.

5-157. To reach 100KC Bandpass Filter Assembly A3
or A5:

a. Remove 851 top cover.

b. A3 and A5 are beneath the LV Power Supply A9
Board (see Figure 5-10), and some of the cabling is
beneath the Transformer/Transistor Deck. The A9
Board and the Deck lift as one piece; free them as
described in Paragraph 5-149.

¢. Disconnect the two cables connected to the Filter
Assembly of interest, and remove the four screws
which attach the Assembly to the bottom of the A2
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casting. Assembly A3 is fastened with three 6-32 x
3/8 BH machine screws with integral lockwasher and
one 6-32 x 1/2 BH machine screw with lockwasher
(this screw also secures a 3-terminal tie point to the
casting). Assembly A5 is fastened with four 6-32 x
3/8 BH machine screws with integral lockwasher.

5-158. ETCHED CIRCUITS.

5-159. The etched circuit boards in the 851 Spectrum
Analyzer Display Section are of the plated-through
type consisting of metallic conductors bonded to both
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
5-23E lists recommended tools and materials. Fol-
lowing are recommendations and precautions pertinent
to etched circuit repair work.

a. Avoid unnecessary component substitution: it can
result in damage to the circuit board and/or adjacent
components.

b. Do not use a high-power soldering iron on etched
circuit boards. Excessive heat may lift a conductor
or damage the board.

¢. Use a suction device (Table 23E) or wooden
toothpick to remove solder from component mounting
holes. DO NOT USE A SHARP METAL 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 5-23E
for recommendations.

5-160. TRANSISTOR REPLACEMENT.

a. Do not apply excessive heat; see Table 5-23E
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, ensure
sufficient lead length to dissipate soldering heat by
using about the same length of exposed lead as used
for original transistor.

5-161. 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 defective component, remove component
and straighten leads left in board. Wrap
leads of replacement component one turn
around original 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 5-23E) or wooden toothpick.
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Figure 5-16
A. TRANSISTOR BIASING
DEVICE SYMBOL CUT OFF CONDUCTING
PLATE +200V +200V
VACUUM TUBE GRID -5V
CATHODE
COLLECTOR +20V +20V
HAINNT
N PN TRANSISTOR BASE : (?;-1 +.3V /m
GONTROL\
EMITTER = CURRENT ' =
COLLECTOR -20V -20v
IAIN~T
P NP TRANSISTOR BASE ‘g;, --3v \ l/
EMITTER ONCRY
B. AMPLIFIER CHARACTERISTICS
COMMON COMMON COMMON
CHARACTERISTIC BAE EMITTER COLLECTOR
INPUT Z 30-50 N 500-1500 N 20-500K N
QUTPUT Z 300-500K N 30-50K N 50-1000 0
VOLTAGE GAIN 500-1500 300-1000 < |
CURRENT GAIN < 1 25-50 25-50
POWER GAIN 20-30db 25-40 db I0-20db
-15v
<18V -15V
OUTPUT
INPUT ouTPUT | O g
= OUTPUT

Figure 5-16. Transistor Biasing and Typical Amplifier Characteristics
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Table 5-23E. Etched Circuit Soldering Equipment
Item Use Specification Item Recommended
Soldering tool Soldering Wattage rating: 47-1/2 - 56-1/2 Ungar #776 Handle with
Unsoldering Tip Temp: 850 - 900° *Ungar #4037 Heating Unit
Soldering *Tip Soldering *Shape: pointed *Ungar #PL111
Unsoldering
De-soldering aid To remove molten Suction device Soldapullt by Edsyn Co.
solder from Arleta, California
connection

Resin (flux) solvent | Remove excess flux | Must not dissolve etched circuit Freon
from soldered area| base board material or conductor| Acetone
before application bonding agent Lacquer Thinner
of protective Isopropyl Alcohol
coating (100% dry)

Solder

Component replace-
ment

Circuit board repair

Wiring

Resin (flux) core, high tin content
(60/40 tin/lead), 18 gauge (SWG)
preferred

Protective coating

Contamination, cor-
rosion protection
after soldering

Good electrical insulation, cor-
rosion-prevention properties

Krylon ® #1302

Humiseal Protective
Coating, Type 1B12 by
Columbia Technical Corp.
Woodside 77, New York

*For working on 851 Boards: for general purpose work, use Ungar #1237 Heating Unit
(37.5W, tip temp of 750-800°) and Ungar #PL113 1/8" chisel tip.
**Krylon, Inc., Norristown, Pennsylvania

c. Shape leads of replacement component to match
mounting hole spacing.

d. Insert component leads into mounting holes, and

control point in the transistor.

This junction is essen-

tially a solid-state diode, and for the transistor to

position component as original was positioned. DO

conduct this diode must be forward-biased.

NOT FORCE LEADS INTO MOUNTING HOLES; sharp
lead ends may damage plated-through conductor.

5-162. 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.

5-163. TRANSISTORS.

5-164. The following general information is provided
for those who may not have had extensive experience
with transistors.

5-165. 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 operational

. l.
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5-166. The transistor symbol (see Figure 5-16) can
be used to determine the polarity required to forward-
bias the base-emitter junction. Remember that the
base material is the middle letter of the transistor
type (NPN or PNP). Referring to part A of Figure
5-16, notice that the emitter arrow points toward the
N-type material. Thus when the arrow points awa
from the base (NPN), the base must be positive wigl
respect to the emitter to forward-bias tEe junction,
and when the arrow points toward the base (PNP),
the base must be negative with respect to the emitter
to forward-bias junction.

5-167. Bias polarity for cutoff and conduction for
vacuum tubes as well as transistors is also shown
in part A of Figure 5-16. Part B shows simplified
versions of the three basic transistor circuits, and
gives the amplifier characteristics of each.

5-43



Section V Model 851B
Table 5-24
Table 5-24. Connections, RF Circuit Assembly A2, Boards A2A1 through A2A5
Ref Fig.
No. Color Code Connection Ref
A2A1 Board (00851-6025) Input Switching Circuit
1 20MC input; from A2J1, which accepts cable A1W2 from I. F. GAIN Assy Al 5-20
2 wht-blk-orn Output, 1MC I. F. bandwidth path; to Output Switching Circuit A2AS, point 30 5-24
3 wht-red-yel -24VDC input at A to A2A1K1, from point 28, A2A5 board
B} wht-red-grn -24VDC input at B to A2A1K2; from point 26, A2A5
5 coax Output, 100KC I. F. bandwidth path; to 100KC Bandpass Filter A3
(on rear of casting)
6 wht Output, 1-10KC I. F. bandwidth paths; to point 11, 1st 1-10KC BP FIt and
Ampl Assy A2A3
A2A2 Board (00851-6022) 20MC Amplifier
7 coax Input 100KC I. F. bandwidth path from 100KC Filter A3, via cable A2W2 5-24
8 coax Output, 100KC I F. bandwidth path; to 100KC Filter A5, via cable A2W3 5-24
9 vio -15VF supply, input; from LV Pwr Supply A9 via A2C1 5-37
10 wht-vio -15VF supply, output; to Current-Controlled Attenuator A2A6, point 4 5-27
A2A3 Board (00851-6023) 1st 1-10KC BP Flt and Ampl Assy
11 wht Input, 1-10KC I. F. bandwidth paths; from point 6, A2A1 Assembly 5-24
12 wht-brn-vio -24VDC input at C to A2A3K1; from point 20, 2nd 1-10KC BP FIlt and Ampl
Assy A2A4
13 wht-blk-vio -24VDC input at D to A2A3K2; from point 19, A2A4 board
14 vio -15VF supply, input; via point 17, A2A4 board
15 wht Output, 1-10KC I. F. bandwidth paths; to point 16, A2A4 board
A2A4 Board (00851-6024) 2nd 1-10KC BP Fit and Ampl Assy
16 wht Input, 1-10KC L. F. bandwidth paths; from point 15, A2A3 board 5-24
17 vio -15VF supply output to point 14, A2A3 board 5-24
18 wht-orn-blu -24VDC supply for relay A2A4K1; incoming at E via network A2Z2 5-24
and I. F. BANDWIDTH switch 5-38
19 wht-blk-vio -24VDC supply outgoing to relay A2A3K2 5-24
20 wht-brn-vio -24VDC supply outgoing to relay A2A3K1 5-24
21 wht Output, 1-10KC L F. bandwidth paths; to point 24, A2A5 Output 5-24
Switching Circuit board
22 wht-orn-yel -24VDC supply for relay A2A4K2; incoming at F via network A2Z3 and 5-24
I. F.BANDWIDTH switch 5-38
23 vio -15VF supply, input; via A2Z1 network and LC filter on rear of A2 casting; 5-37
from LV Pwr Supply A9
A2AS5 Board (00851-6026) Output Switching Circuit Assy
24 wht Input, 1-10KC I. F. bandwidth paths; from point 21, A2A4 board 5-24
25 wht-orn-vio -24VDC supply for relay A2A5K]1; incoming at G via network A2Z4 5-24
and 1. F, BANDWIDTH switch 5-38
26 wht-red-grn -24VDC supply outgoing to relay A2A1K2 5-24
27 coax Input, 100KC I. F. bandwidth path; from 100KC BP FIt A5, via cable A2W4 5-24
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Model 851B Section V
Table 5-24A
Table 5-24. Connections, RF Circuit Assembly A2, Boards A2A1 through A2A5 (cont'd)
Ref Fig.
No. Color Code Connection Ref
A2A5 Board (00851-6026) Output Switching Circuit Assy (cont'd)
28 wht-red-yel -24VDC supply outgoing to relay A2A1K1 5-24
29 wht-orn-grn -24VDC supply for relay A2A5K2; incoming at H via network A2Z5 and 5-24
I. F RANNWIDTH switch 5-38
30 wht-blk-orn Input, 1MC I, F. bandwidth path; incoming from point 2 on A2A1 board 5-24
31 wht-red-blu Output, I F. bandwidth switching circuits; to A2A6 Current-Controlled 5-27
Attenuator input
Table 5-24A. Connections, RF Circuit Assembly A2, Boards A2A6, A2A7
Ref Fig.
No. Color Code Connection Ref
A2A6 Board (00851-6021) Current-Controlled Attenuator
1 wht-red-blu | 20MC input; from output of I. F. bandwidth switching circuits, point 31, 5-24
A2AS5 board
2 coax Control-current input; from VERT DISPLAY switch via cable A2W5 5-27
3 wht-blk-blu 20MC output, to 20MC I. F. Amplifier (point 5 on A2A7 board) 5-27
4 wht-vio -15VF supply; from point 10, A2A2 board 5-24
A2AT Board (00851-6020) 20MC I. F. Amplifier Assy
5 wht-blk-blu | 20MC input; from point 3, A2A6 board 5-27
6 coax Connection to I. F. VERNIER, through feed-through capacitor A2C6 via
cable A2W7
7 -15VF supply; incoming via feed-through capacitor A2C3
8 Connection to connector J5, 1. F. TEST POINT, on rear panel;
capacitor A2C2 is in the line to J5.
9 +15VDC supply; incoming via feed-through capacitor A2C4 and '
resistor A2R1
10 coax Video output; to Vertical Amplifier AT via cable A2W6 5-29
[
l
|
[
Ii
|
15,
kr |
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Section V
Table 5-25

Model 851B

Table 5-25. Waveform Chart, Model 851 Spectrum Analyzer Display Section

Analyzer Condition

Test Point

Test Oscilloscope
Sensitivity and
Sweep Speed

Waveform

I. F. BANDWIDTH. . . 3KC
SWEEP TIME...3MS/CM
Input signal...CW

VERT DISPLAY...SQ
Display signal
amplitude. .. 1.4

VERT DISPLAY...SQ
Displayed signal
amplitude...1.4

VERT DISPLAY...LOG
Displayed signal
amplitude. . . 60DB

VERT DISPLAY...LOG
Displayed signal
amplitude. . . 60DB

I. F. BANDWIDTH. . . 1IKC
SPECTRUM WIDTH. . 10K

SWEEP TIME..... 3MS/CM

Input signal. ...CW

VERT DISPLAY SWITCH

AND 20MC IF AMPL

Base, A11Q2

Emitter, A11Q2

I. F. Test Point

2 v/em

5 ms/cm

Ext sync, from 851
HORIZ OUTPUT

0.2 v/em

5 ms/cm

Ext sync, from 851
HORIZ OUTPUT

50 mv/cm
Sweep from 851
HORIZ OUTPUT

Base, A2ATQ4 2v/em
Sweep from 851
HORIZ OUTPUT
851 VERTICAL AMPLIFIER
C/CM
Input to ATR6 10 v/em
(blanking voltage) 10 ms/cm
Base, ATQ5 50 v/em
(blanking voltage) 10 ms/cm
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Model 851B

Section V
Table 5-25 (cont'd)

Table 5-25. Waveform Chart, Model 851 Spectrum Analyzer Display Section

Analyzer Condition

Test Oscilloscope
Sensitivity and
Test Point Sweep Speed

Waveform

851 VERTICAL AMPLIFIER (cont'd)

BYNC .s::50050000 INT
I. F. BANDWIDTH. . 1IKC
SPEC WIDTH...... 10KC/CM
SWEEP TIME.... 3MS/CM
Input signal....... cw
7 Base, ATQ8 1v/em
(video) 10 ms/ecm
8 Collector, ATQ8 50 mv/cm
10 ms/cm
9 Collector, ATQ7 10 v/em
10 ms/em
10 Collector, ATQ9 0.1 v/em
Sweep from 851
HORIZ OUTPUT
11 Collector, ATQ6 10 v/em
Sweep from 851
HORIZ OUTPUT
Unless otherwise specified: SWEEP & HORIZ AMPLIFIER
a0 s RO LINE
SWEEP TIME. .3MS/CM
12 Base, A6Q1 10 v/cm
5 ms/cm
13 Collector, A6Q1 10 v/em
5 ms/cm
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Section V Model 851B
Table 5-25 (cont'd)

Table 5-25. Waveform Chart, Model 851 Spectrum Analyzer Display Section (cont'd)

Test Oscilloscope
Sensitivity and
Analyzer Condition Test Point Sweep Speed Waveform

SWEEP & HORIZ AMPLIFIER (cont'd)

BYNC ..coauss LINE
SWEEP TIME. .3MS/CM

14 Base, A6QT7 2v/cm
10 ms/cm

15 Base, A6Q9 2 v/em
10 ms/cm

16 Base, A6Q15 5 v/em
10 ms/cm
17 Collector, A6Q12 0.5 v/em
10 ms/cm
18 Emitter, A6Q14 5 v/em
10 ms/cm
19 Connector, A6Q3 5 v/em
10 ms/cm
20 Collector, A6Q16 20 v/cm
10 ms/cm
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Model 851B

Section V
Table 5-25 (cont'd)

Table 5-25. Waveform Chart, Model 851 Spectrum Analyzer Display Section (cont'd)

i

Test Oscilloscope
Sensitivity and
Analyzer Condition Test Point Sweep Speed Waveform
SWEEP & HORIZ AMPLIFIER (cont'd)
Y BYNC .. vaevaa LINE Collector, A6Q17 20 v/em
SWEEP TIME. ..3MS/CM 10 ms/cm
AR BYNC. ..usecies INT Base, A6QT 5 v/em
SWEEP TIME...3MS/CM 10 ms/cm
R HYRC:. . o ceceass INT Collector, A6Q5 5 v/em
SWEEP TIME...3MS/CM 10 ms/cm
24 Collector, A6Q13 5v/cm
10 ms/cm
HIGH-VOLTAGE SUPPLY AND CRT
25 Base, Q1 5v/em
Q2 10 us/cm
26 Collector, Q1 10 v/em
Q2 50 pus/cm
LOW-VOLTAGE POWER SUPPLY
27 Junction, A9R1 2v/em
A9R2 5 ms/cm
28 Collector, A9Q1 5 v/em
5 ms/cm
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Section V Model 851B
Figure 5-17

L3

Figure 5-17. CRT Shield Assembly, Parts Identification
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Table 5-25A. Symbols Used on Schematic Diagrams

Section V
Table 5-25A

0 -
O -
k=

r_————
bmmed =

—_— =

screwdriver adjust

panel control

front panel designation

rear panel designation

etched circuit border

signal path

feedback path

movable contact position with adjustment
turned max cw

denoted factory-selected value; typical
value shown. Part may be omitted.

part of

test point

breakdown (voltage regulator) diode
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Section V Model 851B
Figures 5-18 and 5-19

PREFIX ALL DESIGNATIONS
WITH Al

ook (¥ TweoT!

_______ J
Al2 BP FLT ASSY

VIA

TO RF CKT ASSY A2,
INPUT SWITCHING CKT
A2Al

85IA-A-21

Figure 5-18. I.F.GAIN (DB) Switch Assembly A1, Component Identification

PR_EF!K ALL DESIGNATIONS WITH Al
s R

851A-A-20
Figure 5-19. Bandpass Filter Assembly A12, Component Identification
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Al2 BP FLT ASSY(00851-6035)

Al LF GAIN SWITCH ASSY (00851-6002)

Section V
Figure 5-20

TO INPUT
SWITCHING
CKT AZ Al

w2

-]

.

o e !
r7=9 ' aUSTMENTS !
LE
'lNPuT'
ci ca
Ji J 27
' clame L2
wi 83
PI
& FE. 7{ % (3
Cx |C2 c3” ‘les NS
1% i 850 |180 1
+ .
1
H e i
¥ CASTING —7
NOTES
|. RESISTANCE IN OHMS,CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES UNLESS OTHERWISE
INDICATED.
% = FACTORY- SELECTED; AVERAGE VALUE SHOWN
REFERENCE DESIGNATIONS
Al Al2 LI, L2
Al PI,P2 Ji,2
RI-R2I
s1,s2 J
Wi, w2 P
al2 wi
A12 CI-C6
UNASSIGNED:
42,43
BLOCK DIAGRAM (REFERENCE)
MODEL
O - ey
e | 1 Al2
louwu*l" ! INPUT1 23
|——-| INPUT
ITCHI
( € !ll ;> <€ §: >swcr':"us
| 20mc (20 mc Azl
I — | ———
i o)
P | IF. GAIN (DB)

COPYRIGHT 1964 BY HEWLETT-PACKARD COMPANY

ase -1 F

INPUT & ATTEN

R4
247.5
AN [+ o O
it
A8
6L
O ——— )
RT
2510
& BN . .
RB
51.5
RS
55
o o4 " 4o
o o
o o

o

Ri3

_ 1161

o

o

R4
436

RiS
436

o

o

]
]

Q

L]

RIS
3735

o

Q

]
o
-]

Q
‘0

o —AAA9 o

R20

150
R21
150

-

Sod 7

P2

Figure 5-20. 20MC L F. Input and

Attenuator Schematics, 851B
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IMPED
ADJ
AZAz2LI

A2A2

AZ2A4CS5
|-IOKC BANDWIDTH A2A4C7
ADJ FREQ ADJY

A2A4
AZ2A4CH9
|-IOKC BANDWIDTH
ADJ
A2A3C4
I-10KC BANDWIDTH ADJ
A2A3
A2A3L3 A2A3C2 A2A3C5
IMPED ADJ I-10KC BANDWIDTH BALANCE ADJ
ADJ
*SEE TABLE 5-24 85IA-A-12

Figure 5-21. RF Circuit Assembly Boards A2A2, A2A3, A2A4

Section V Model 851B
Figures 5-21 to 5-23

[ ———— ——— - -
|
-

" A2W6
IMPED ADJY A2 =
A2A2LI VERT AMPL
AT

A2A2 .
A2Cl

azaa[ )

A2A3 .

A
A2yl — B 851A-A-7

Figure 5-22. RF Circuit Assembly A2, Top Cover Removed

SEE TABLE 5-24

‘ Figure 5-21 Figure 5-23. RF Circuit Assembly Boards A2A5 and A2Al
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Model 851B Section V

Figure 5-24
NOTES: I. RESISTANCE IN OHMS, CAPACITANCE IN PICOFARADS,
INDUCTANCE IN MICROHENRIES, UNLESS OTHERWISE NOTED. I.F. BANDWIDTH RELAY
£ SELATS SHOWN DE-ERERG s ENERGIZED REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE
NERGIZED ( BANDWIDTH | AT IOKC) POSITION ABBREVIATED. ADD ASSEMBLY DESIGNATION AS PRE-
3. VF=FILTERED VOLTAGE (SEE LV PWR SUPPLY DIAG ) e oapom .S R FIX TO FORM COMPLETE DESIGNATION. e.g.,RI OF AS-
IS LISTED AIRI IN THE TA
* aasi - SWITCH, SEE SWITCH DETAIL, FIG.5-38 100KC AZAIKZ 8 A2ASKI OF REPLACEABLE PARTS. DESIGNATIONS OF COMPON-
O] VOLTAGES MEASURED WITH ~Ap-410C ELECTRONIC 10KC NONE ENTS NOT WITHIN ASSEMBLIES ARE COMPLETE AS SHOWN.
VOLTMETER 100 MEGOHMS INPUT RESISTANCE 3KC AZASK2 8 A2A4K|
IKC A2A3KI 8 A244K2
* OPTIMUM VALUE SELECTED AT FACTORY, AVERAGE VALUE SHOWN '
O HEX NUT ADJ I1MC
WHT-BLK-ORN — i =0 =29 e e B s s
wa | 1o0okc e
=0 s el
AZA2 20MC AMPL (0085!-6022) A2A4 2ND 1-10KC BP FLT AND AMPL ASSY (0085 -6024) C’ A2A5 OUTPUT | SWITCHING CKT (00851-6026)
A3 100KC : SR e S ¥ A e : |
8P FLT Ql A5 100KC l I
(00851 -6028) [ AMPL Efgfmo_[cz g:;L BP FLT ' i~OKC :
I SMiea2 001 fisoo | | (00851 - 6028) | BANDWIDTH ADJ 28 -
! g N i
IMPED. == I o I 4 |
Ci 0J Ci Ql =36V | N g2 i
Ll 22 P2 o 0.001UF o | H ]
Pl o 4! s e@_wz s o o %“ | : i |
3 = J2 | L 1 -3ev % [ 7-25 i i [
I c3 Ao i I ’ TO CURRENT
i 47  tpa y P3| i | I ] CONTROLLED
BANDWIOTH s ;:sm :{ Iw:ﬂ\ )_' ‘ I Prnmen (B ) —= ATTEN
ADY % L2 = I AzAB
0.01UF c7 1 i T
TER .00t zz @ |
L uF |
Wi ' "
(B £ i '} ce 1::'350 ca 235 i i RED- i
[ 0.0IUF | ~300 | ! 8LU "
| 100 KC - I ! . 1
WHT-VI0 : BANDWIDTH = i
1 aDy I 1 i '
p/0 a2 | RF circuiT assy | (00851-6003) ] 3% 1 =R l [l_ _T { l_
L7 S R | I |
VIO G
(B8] _L—-N—l—-—-va I8 VF ! o : |
U 1u .
* S TO CUR. CONT ATTEN A2A6 o Ki K2
i joooiur L — i
| A2Al | INPUT SWITCHING CKT_ | A2A3 IST 1-10KC BP FLT AND AMPL ASSY (00851-6023) S S | H
| 100851-8025) 110 KC
anufsmuw l
d
! L!l o z‘n:?c:::E :E?s%o SRI 3Lt I
I0KC = c8 < 410 |
I J;__l. J; | | j_r_L .L'_I. 4 7(5’:?” == 0.01 | 2700
i } I e UF E | I c ' 4n
[ be : 1 1 1 : ‘[ < ™ ) : o Bk~ RED-T [~ ———%4
I =t -3.4Y vio GRN l ©
: | i i I i L3kC T 39 ado Qi :
! : l $ 1KC Ql 100 o8 | '
: t i : i AMPL | Azaske A2AIK2 : : I
i i cs SMIB42
L L L . ¥ 33 | |
1 1Ay | |
20MC Ji | : WHT | ! ¢ ' ' |
= (A) | > | | I
IF:%“AIN ! " 5 } cs @ e
AsSY i ca {l473 WHT- WHT--2
Al i 1 I | % 8Ly Vo ¢
I I I : | I I 10KC
| g | e 4 J” —2avoc via aas™ -2av0c viA ass®
| i - 1KC 7‘25;- o e, e e -
¢l c2 L]
i O.0IF DOIOF REFERENCE DESIGNATIONS
v 1-10KC AZAl a2a3 A2A4 a2 AS
i 1 | BANDWIOTH ci-2 ci-12 ci-12 ci ci
| ADJ
| Ki-2 Ki-2 Ki-2 J Ji-2
Li-2 LI-6 Li-s Pi-a L1
Qi 1 -
! AzA2 RI-5 RI-5 Zi-5
| : ; : e | E:'; Yi Y1 A3
| gy I | Wit -RED-oR - ) azas -
WHT-RED-YEL , - ED-GRN 0 - ci-2 Ji-2
t t t t Ki-2 LI
-24VDC VIA =24 VDC VIA -24VDC VIA  -24 VDC VIA Li-2 COPYRIGHT 1963 BY
A2ASK2 AZASKI A2A4K2 A2A4KI COPYRIGHT 1965 BY HEWLETT-PACKARD CO.
A ey -— — pr—p— —— -—— —— — —— —— —— I.F BND WOTH SW CKTS

Figure 5-24. L F. Bandwidth
Switching Circuits, 851B
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Ll

CR3

C5

Cl

R20
80DB LOG CALIB

YEL
60DB
80DB LOG
LOG CALIB CALIB
R20 R4

R2 R3
710 SQ
CALIB

RI4
60DB LOG CALIB

Figure 5-25.

R9

VIOLET GY

VERT DISPLAY Switch All

RIO

WHT-RED
+15vDC

VIOLET
~-15VDC
-

RIS
RI2

RI7
RI&

R7
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Section V Model 851B
Figures 5-25 to 5-26

A2ATTI
DETECTOR
TUNE A2RI

A2AsLII
IMPED ADJ

8BI1A-A-IT
CIF TEST POINT !
A2wW6 A2C4 A2C3 A2Ll L= _"=_='_"1 A2C6 A2WT
TO
VERT
AMPL
AT A2C5
A2W2
TO
VERT L4
DISPLAY ™
All
A2Cl
A2W5
A2ZI
A2W4
A2Z2
A2Z5
A2Z4
* C
SEE TABLE 5-24A A2J1 A2WI A2Z3 A2W3 B851A-A-14

‘ Figure 5-25
Figure 5-26. RF Circuit Assembly Boards A2A6, A2A7, and Rear of Casting
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Section V

WO
o

Model 851B
Figure 5-27
All_VERT DISPLAY SWITCH ASSY _(0085I-6006) _ — —— M- - NOTES
AlISH ? VERT DISPLAY I l‘-i" 2 +15vDC REFERENCE DESIGNATIONS . RESISTANCE IN OHMS, CAPACITANCE IN PICOFARADS, INDUCTANCE IN MICROHENRIES
710 S0 cALIB UNLESS OTHERWISE NOTED.
2 [Cin) : A2 A2
| # oL E - st 2 Foak Les AZAG c2-4,6 2. VF= FILTERED VOLTAGE (SEE LV PWR SUP)
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Figure 5-27. VERT DISPLAY Switch,
Current-Controlled Attenuator, and
20MC 1. F. Amplifier Schematics, 851B
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Table 5-26. Connections, Sweep and Horizontal Amplifier Assy A6

Ref No. Color Code Connection Fig. Ref

1 red +100 vdc input, from LV Power Supply A9 5-37

2 wht To CRT (V1) horizontal deflection plate, terminal D2 5-33, 5-35

3 grn To CRT (V1) horizontal deflection plate, terminal D1 5-33, 5-35

4 wht-grn-blu | To R9, HORIZ POS adjust 5-33

5 wht-grn-gra | From adjustable contact on R9, HORIZ POS adjust 5-33

6 wht-grn-vio | To R9, HORIZ POS adjust 5-33

: | blk Chassis ground

8 vel Blanking signal to Vert Amplifier A7 5-29

9 vio -15 vde, from LV Power Supply A9 5-37
10 wht-red +15 vde, from LV Power Supply A9 5-37
11 wht-red +15 vde, from LV Power Supply A9 5-37
12 vio -15 vde, from LV Power Supply A9 5-37
13 coax cable W3 | To J7, SWEEP OUTPUT, on rear panel 5-33
14 wht-orn-yel | To J8, HORIZ OUTPUT, on rear panel 5-33
15 wht-red-blu | To fixed contact, rear of wafer 2, SWEEP TIME switch, A10S1 5-30,5-39
16 wht-red-vio | To contactor, front of wafer 1, SWEEP TIME switch, A10S1 5-30, 5-39
17 wht-brn-gra | To contactor, front of wafer 3, SWEEP TIME switch, A10S1 5-30,5-39
18 wht To adjustable contact on SWEEP TIME VERNIER, AlOR1 5-30, 5-33
19 wht-brn-yel | To fixed contact on front of wafer 3, SWEEP TIME switch, A1081 5-30, 5-33
20 wht-brn-blu | To fixed contact on front of wafer 3, SWEEP TIME switch, A10S1 5-30, 5-33
21 wht-brn-red | To fixed contact on front of wafer 3, SWEEP TIME switch, A1081 5-30, 5-33
22 wht-grn To junction A10R2, VERNIER A10R1 5-33
23 wht-brn-orn | To fixed contact on front of wafer 3, SWEEP TIME switch, A10S1 5-30, 5-33
24 wht-brn-vio | To fixed contact on front of wafer 3, SWEEP TIME switch, A1081 5-30,5-33
25 wht-brn-grn | To fixed contact on front of wafer 3, SWEEP TIME switch, A10S1 5-30,5-33
26 vio To junction A10R2, VERNIER A10R1 5-33
27 wht-red-grn | To contactor on front of wafer 2, SWEEP TIME switch, A10S1 5-30, 5-33
28 wht From contactor on rear of wafer 1, SYNC switch 82 5-32
29 vio -15 vde, from LV Power Supply A9 5-37
30 blk Chassis ground
31 vio -15 vde, from LV Power Supply A9 5-37
32 wht-red +15 vde, from LV Power Supply A9 5-37
33 wht-grn To fixed contact on SINGLE SWEEP switch S3 5-33
34 blk Chassis ground
35 blk Chassis ground
36 | coax To contactor on front of wafer 1, SYNC switch 52 5-33
31 | blu To SINGLE SWEEP lamp DS1 5-33
38 grn To wafer 1F on SYNC switch S2 5-32
39 grn To wafer 1F on SYNC switch S2 5-32
40 wht-yel-grn | To wafer 6R on SWEEP TIME switch A1081 5-30,5-39
41 wht-red-grn | To SWEEP INPUT J2 on rear panel 5-33
42 wht-orn-grn | To J3, BLANKING INPUT 5-33
43 wht-blu-gra | To wafer 6F on SWEEP TIME switch A1081 5-30
44 grn To wafer 6R on SWEEP TIME switch A1081 5-30
45 wht-yel To wafer 6R on SWEEP TIME switch A10S1 5-30




Section V
Tables 5-26, 5-27 and Figure 5-28

PATTERN
SHAPE

‘ Table 5-26

VERT
GAIN

Figure 5-28. Vertical Amplifier AT Board
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Table 5-27. Connections, Vertical Amplifier A7 Board

Model 851B

©» ®

B5IA-A-I5

[E(T" AN EEE . Fig. Ref a Fig.
'l:\.‘() Color Code Connection Ref No. Color Code Connection Ref
i 1 |red +100VDC regulated from 5-37 12 | wht-grn-gra | To BASE LINE CLIP. RT |5-29
! i LV Pwr Sup A9 Z wht-orn-yel | -24VDC via I. F. BAND- 5-38
| 2 |wht-blk-red | To Int Level Adj R2 5-35 WIDTH switch
| 3 |wht To 3rd Anode, CRT V1 5-35 13 | grn From movable contact, 5-29
4 |vio -15VDC reg from LVPS A9|5-37 PR e ST
5 coax (D) video signal from 5-27 14 vel Blanking signal from 5-33
20MC I. F.Ampl Assy Sweep & Horiz Ampl A6
A2A7 (emitter of A6Q6)
6 | wht To CRT vert deflection 5-35 iz wht-orn-grn | -24VDC via I. F. BW 5-38
plate D3 W | wht-orn-blu | -24VDC via I. F. BW 5-38
T |em To CRY vert duttection 5-35 11 x | wht-orn-vio | -24VDC via 1. F. BW 5-38
plate D4
AL 15 wht-yel Blank. sig to HV Pwr Sup |5-35
8 |blk Chassis ground 5-37 A8 (applied to top of IN-
wht-red +15VDC regulated from 5-37 TENSITY divider)
LV Pwr Sup AD 16 | wht-blk-grn | To BASE LINE CLIP. RT |5-29
10 | wht-red-vio | To VERT POS adj R8 5-29 17 wid-grn o movilie daglact 529
11 | wht-red-gra | To VERT POS adj R8 5-29 VERT POS adjust R8
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Section V
Figure 5-29

Model 851B
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Figure 5-29. Vertical Amplifier Schematic, 851B
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e I‘ SWEEP TIME
bl A -3 VERNIER
(CONTROL, &'
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Figure 5-30. SWEEP TIME Switch A10S1, Component Identification (see Table 5-28)

85I1B-A-I13




Section V Model 851B
Figures 5-30 to 5-32

HORLszA L 13 4 | 45
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Figure 5-31. Sweep and Horizontal Amplifier A6 Board (see Table 5-26)

Figure 5-32. SYNC Switch S2 (see Table 5-30)
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Model 851B

Section V

Figure 5-33
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Figure 5-33. Sweep and Horizontal

Amplifier Schematic, 851B
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Table 5-28. Connections, SWEEP TIME Switch A1051, 851B

Ref Fig.
No. Color Code Wafer Connections Ref
1 wht-red-vio 1F Contactor; connects to Sweep Capacitors A10C7-A10C12 5-33
From junction of AB6R35, base of A6Q11, p/o Miller
Integrator in Sweep Generator
2 blk IR Ground for Reset Capacitors A10C1-A10C6; strap
3 wht -red-grn 2F Contactor; connects to Reset Capacitors A10C1-A10C6 5-33
From A6R13: when SYNC is at INT, -15VDC comes in
over this lead.
4 wht-red-blu 2R Ramp voltage from Miller Integrator A6Q11-A6Q14. 5-33
To tie point for Sweep Capacitors A10C7-A10C12
5 wht-brn-gra 3F Contactor; connects to leads outgoing to Sweep Time Adjusts 5-33
From A6R35
6 wht-brn-yel To A6R34, 1 Sec Adj 5-33
7 wht-brn-orn To A6R33, .3 Sec Adj 5-33
8 wht-brn-blu To A6R32, .1 Sec Adj 5-33
9 wht-brn-vio To A6R31, 30 Msec Adj 5-33
10 wht-brn-red To AGR30, 10 Msec Adj 5-33
11 wht-brn-grn To A6R29, 3 Msec Adj 5-33
12 wht-blk-vel 4F Contactor; to I. F. BANDWIDTH, wafer 1R 5-38
13 To pins on CONTROL connector J9 5-39
wht-brn pin 1
wht-red pin 2
wht-orn pin 3
wht-grn pin 4
14 wht-blk-blu 4R Contactor; to 1. F. BANDWIDTH, wafer 1F 5-38
To pins on CONTROL connector J9 5-39
wht-blu pin 5
wht-vio pin 6
15 wht-blk-vio 5F Contactor; to I. F. BANDWIDTH, wafer 2R 5-38
To pins on CONTROL connector J9 5-39
wht-gra pin 8
wht pin 9 by strap, from 5R
wht-blk pin 10
16 wht-blk-grn 5R Contactor; to I. F. BANDWIDTH, wafer 2F 5-38
To pins on CONTROL connector J9 5-39
wht-gra pin 8
wht pin 9
wht-blk pin 10
17 yel 6F From A6Q6 emitter (blanking signal) 5-33
18 wht-blu-gra l From A6Q20 collector (amplified external blanking signal)
19 yel Contactor; to Blanking Amplifier ATQ4-ATQ3
20 arn 6R Contactor; to base of A6Q16, Horizontal Amplifier
21 wht-yel-grn From emitter of A6Q21 in external sweep input circuit
22 wht-yel From emitter of A6Q14, Sweep Generator output
23 wht-grn From SWEEP TIME VERNIER A10R1, via A6R38, to base
of A6Q12 in Sweep Generator Miller Integrator
24 wht From Sweep Time Adjusts A6R29-A6R34 to adjustable
contact on SWEEP TIME VERNIER A10R1
25 vio ! Returns A10R1 to -15VDC !




Section V Model 851B
Tables 5-28, 5-29 and Figure 5-34

Q BOARD VIEWED FROM COMPONENT SIDE ﬁ
DARKER PATHS ON COMPONENT SIDE
Q O0-rRI2-@©

o—*10—© ocoo * :
F R €

O —rs—0O

o—r7—0O
\ o —*rE—0©
R9

é g ® SEE TABLE 5-29 Q TEST PT 0 ANCEE (10) &)

85IA-A-10
Figure 5-34. HV Power Supply A8 Board
‘Table 5-28 Table 5-29. Connections, HV Power Supply A8 Board
Ref* | Color Fig. Ref* Color Fig.
No. Code Connection Ref No. Code Connection Ref
1 yel To terminal on INTENSITY 5-35 7 |wht-brn-orn | To terminal on Astig 5-35
control R1 adjust (R3)
2 wht-yel | From Vert Ampl A7 (blanking |5-29 8 |orn To terminal on FOCUS
signal) control (R4)
3 wht From adjustable contact on 5-35 9 brn To terminal on FOCUS
INTENSITY control R1 control (R3)
- grn To grid, pin 3, CRT (V1) 10 |vio From -15 vdc supply 5-37
5 red To terminal on INTENSITY 11 red To CRT post-accelerator | 5-35
control R1 anode
6 gra To cathode, pin 2, CRT (V1) 12 |grn To Int Level adjust (R2) | 5-35
: — T
Figure 5-3 B
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Model 851B Section V

Figure 5-35
A8 HIGH-VOLTAGE POWER SUPPLY ASSY (00851-600I)
REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE - -
ABBREVIATED. ADD ASSEMBLY DESIGNATION AS PRE-
FIX TO FORM COMPLETE ocsacrgr;o:. «.g.,RI OF Ag- cRri R3
SEMBLY Al IS AIRI, AND IS LISTED AIRI IN THE TABL! 270K
OF REPLACEABLE PARTS. DESIGNATIONS OF COMPON- B RED 2200 L
ENTS NOT WITHIN ASSEMBLIES ARE COMPLETE AS SHOWN. l l
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Figure 5-35. HV Power Supply Schematic, 851B
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Table 5-30. Connections, SYNC Switch S2, 851B

Ref Fig.
No. Color Code Connection Ref
1 coax To contactor on wafer 1F; from base of A6Q1, p/o Schmitt Trigger 5-33
in input to Sweep Generator
2 wht-grn-blu Also connects to contactor on wafer 1F; from SINGLE SWEEP
switch S3
3 coax Cable from SYNC INPUT J6 on rear panel connects here;
wafer 1F; EXT position.
4 blk Chassis ground; connects to Sweep and Horiz Ampl board, point 30
(see Figure 5-31); wafer 1F, INT position; wafer 1R, SINGLE SWEEP,
LINE, and EXT positions.
5 grn From A6Q7, p/o Reset Multivibrator, via A6R66; wafer 1F;
SINGLE SWEEP position.
6 grn To A6Q22, amplifier in SINGLE SWEEP indicator lamp circuit; '
wafer 1F; SINGLE SWEEP position.
7 gra Conductor from Line Transformer T1 connects here; wafer 1F; 5-37
LINE position.
8 wht To contactor on wafer 1R: at INT, connects -15V to Reset Capacitors 5-33

Al10C1-A10C6 on SWEEP TIME, via A6R13.




Section V
Tables 5-30, 5-31 and Figure 5-36

BOARD VIEWED FROM COMPONENT SIDE
DARKER PATHS ON COMFONENT SIDE

-8V ADJ

R3O
@-RO-©
CROROD ©OR220 TR

ORINO ORIOO
OCR8De G—R6O gR25g

@ ¢—cs—  o&

oﬂ?én
ccrig?

oRrRI9g

wrie!

'
&
o—cg—<fcriw

a4

G-Ri1g®

O0—R5—9

&—R4i—

Model 85183

ACCESS MOLE

SCROR ADJ

2)
(3
(49
(18)
19)

+100V REG
°3

+15V ADJ ACCESS HOLE FOR A3LI
100KC BANDWIDTH 4
SCROR ADJ
® ANODE
EMITTER TEST PT @m CONNEX; SEE TABLE 5-3I 8SIA-A-9
Fizure 5-36. LV Power Supply A9 Board
‘ Table 5-30 Table 5-31. Connections, LV Power Supply A9 Board
Ref* Fig. Ref* Fig.
No. | Color Code Connection Ref No. Color Code Connection Ref
1 red +100 vdc regulated: to 5-37 15 wht-blk-orn | From C3 5-37
851 circuits 16 wht-blk-vio | From T1-9
2 blk Chassls ground 17 wht-blk-vio | From T1-10
3 wht-red-grn|To base of Emitter Foll Q5 18 blk Chasats ground
a wht-orn-yel | Toemitter of Series Reg Qt 19 | wht-brn-vio | To junction of C4 and L4
5 | 'wht-ara-grniTo base of Series Heg Qf 20 | wht-brn-grn|To junction of emitter of Q5
6 wht-orn-blu | To coll of Series Reg Q4 & base of Series Reg Q6 1
T wht-red-yel | From T1-15 21 vio -15 vdc regulated:
to filter in RF Ckt Assy A2 | 5-24
8 wht-red-yel | From T1-13 to 851 circuits 5.37
9 wht-orn-blu | From T1-14 to 8551 circuits via 5-39
10 wht-vio To coll of Series Reg Q6 J9-12
e ol s 22 [wht-red  |+15 vde regulated: 5-37
11 wht-brn-yel | Toemitter of Series Reg Q6 to 851 circuits
12 | wht-blk-blu [To coll of Series Reg Q3 s b=39
13 wht-blk-grn | To base of Series Reg Q3 | 23 | bik Chassis ground
14 wht-blk-red | From T1-12 to 8551 via J9-14
* Figure 5-36
02148-1
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Model 851B

LINE XFMR

" RED

REG +100VDC

TO 8518 CIRCUITS

| g

YYYY Yy Yy

&

5
} LINE INPUT

______ -+ =ClA

TIT
IE
BLK-
12 RED

6
o0 14
O I
8 GRa

TO SYNC SWITCH (SEE SWEEP
B HORIZ AMPL AB DIAG)

| SERIES REG
1850-0098

* +100VDC

Section V
Figure 5-37

ABBREVIATED.

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE

FiX TO FORM COMPLETE DESIGNATION. e.g.,RI OF AS-
SEMBLY Al IS AIRI, AND IS LISTED AIRI IN THE TABLE
OF REPLACEABLE PARTS. DESIGNATIONS OF COMPON-
ENTS NOT WITHIN ASSEMBLIES ARE COMPLETE AS SHOWN.

ADD ASSEMBLY DESIGNATION AS PRE-

5v
kgl‘; 5 A9 LOW VOLTAGE POWER SUPPLY ASSY (00851-60I17)
¥ — T oy = = WHT=
(113 CR3 | I R
WHT- | = = ; . -l +15vDC TO
RED- | 85/8 CIRCUITS
13 YEL GRY l SR8 SRIO S Ril o :
O i} 'D < > |
P ::ozo {560 {330 *3300 | MPI0(TIE PT) NOTE 3
> 23.5V 2RI2 $RI3 —tcg |
| 14 WHT- ORN-BLU ot S *=cs5 <1000 300 T g7 €7
< %_ 0.47UF 03 ] uF i Imur
¢ WHT- REFERENCE |
> 235V oo +10.7V
P liaver cRs R J Q2 AMPLIFIER |
o o /W oV AMPLIFIER 1854-0003 CWSo.
| CRE —r'{ 2nNi3To FEXLY] . T1000 +15VDC TO PIN 3, A
| iy :‘g:@ CONTROL CONNECTOR J9
WHT-ORN-GRN
o et 10.ov\ 4 s + .
ca $RY :aﬂu'o’o
WHT = WHT - - - CRII h 1
| ORN- ORN-, R4 O'ﬁ} 4700 CRIO - Q
-12.9v BLU YEL 2.7 sy BLK &
AN ——a GRD TO PIN 14,
| N-044v | + | CONTROL CONNECTOR J9
¢ Q4 6.8V - |
e SERIES REG RS i
uF 2N1183 7500 3
|
S R22 1—_ $ 23 3 R2S $ r27 S R28 |
<1200 {8200 < 8200 27500 |
Sris $
<3300 1 .
o s | ur :
= — .
WHT-8RN-GRN| EMITTER | BV genis €R20 +3.0v '
FOLLOWER |
2N1IB3
ca =cs -16vH +6V
WHT-BRN-VIO Ao  Teoo : \
ufF UF
WHT- Q5-Q6
. | = DIFFERENTIAL o R
Q6 s -0.58V AMPLIFIER 8518 CIRCUITS
SERIES REG 4::7%:, 1854 - 0003
-0098 WHT-VIO P/0 A2 RF
1850-009 _ CKT ASSY
>
L4 WHT- SR28 I !
= R21 ? 5600 Li
?vovuv" g:: -’ ) | 400 UH l
WT—WO‘ -24.2V -15.6V [ e Srd = | 8 |
~24VDC TO A45! (LE BANDWIDTH SW) A Jr 1 204 I
AND PIN 11, CONTROL CONNECTOR J9 UfF =
L
Ifoao Ri2
UF 5
—I5vDC TO PIN |2 A

02148-1

CONTROL CONNECTOR J9

Figure 5-37.

REFERENCE DESIGNATIONS
A2

c5

Ll
AS

ASCI-ASCIO

ASCRI-ASCR20
ASQI-A9Q6
A9RI-A9R30
C1,C3-c5,C7, 08
Fi
Jé
LiL2, L4
Q3-06
RII, RI2
Sl
TI

UNASSIGNED:
c2

NOTES

I. RESISTANCE IN OMMS, CAPACITANCE IN PF, IN-
DUCTANCE IN UH UNLESS OTHERWISE NOTED.

2. POWER REQUIREMENTS; 115/230V 50 -10007
APPROX 24W.

Z\ CONTROL CONNECTOR J9 IS ON REAR PANEL,
IS SHOWN IN FIGURE 5-39.

[0 VOLTAGES MEASURED WITH (Ag) 410C; INPUT
RESISTANCE 0.5V & ABOVE, 100 MEGOHMS;
150 MV AND BELOW, 10 MEGOHMS

Q = TEST POINT

3. MPIO LOCATED ON INSIDE OF REAR PANEL

-ISVF TO a2Zi
=I5VF TO 20 MC AMPL A2A2

-ISVYFTO ATTEN & 20 MC
I.F. AMPL A2AT

COPYRIGHT 1963 BY HEWLETT-PACKARD CO.
BB - LVPS -

LV Power Supply Schematic, 851B
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Table 5-32. Connections, I. F.BANDWIDTH Switch A4S1, 851B

Ref Fig.
No. Color Code Connection Ref

1 wht-orn-yel -24V to tie point at A2Z3 on rear of A2 RF Circuit casting; 5-24

energizes . F. Bandwidth Switching relays A2A4K2, A2A3KI1, 5-26|

and filter-switching relay ATK2. 5-29

2 wht-blk-yel To SWEEP TIME switch, wafer 4F, on which connection is made 5-30
to leads outgoing to CONTROL connector J9*.

3 wht-orn-blu -24V to tie point at A2Z2 on A2 casting rear; energizes relays 5-24

A2A4K1, A2A3K2, ATKI1, ATK4. 5-26

5-29

4 wht-blk-blu To SWEEP TIME switch, wafer 4R, on which connection is made 5-30
to leads outgoing to CONTROL connector J9*.

5 wht-orn-vio -24V to tie point at A2Z4 on A2 casting rear; energizes relays 5-24

A2A5K1, A2A1K2, ATKI1, ATK3, ATK4. 5-26

5-29

6 wht-blk-vio To SWEEP TIME switch, wafer 5F, on which connection is made 5-30
to leads outgoing to CONTROL connector J9*.

: 4 wht-orn-grn -24V to tie point at A2Z5 on A2 casting rear; energizes relays 5-24

A2A5K2, A2A1K1, ATKI. 5-26

5-29

8 wht-blk-grn To SWEEP TIME switch, wafer 5R, on which connection is made 5-30
to leads outgoing to CONTROL connector J9*.

9 wht-vio -24VDC from LV Power Supply A9 5-37

* For AUTO SELECT operation; via inter-unit CONTROL cable, connection is made
to SWEEP TIME switch in 8551 RF Section.




Section V
Figure 5-38, Table 5-32

I.LE BANDWIDTH SWITCH A4S|
WAFER |

SEE NOTE | SEE NOTE4

@) —

SEE NOTE 2

IKC 3KC I0KC I00KC IMC

WAFER IF

©)
WAFER IR%

®
WAFER EFl

0)
WAFER 2R 1

Model 851B

NOTES
I. SWITCH VIEWED FROM KNOB END,

WAFER 2 IN MAX CCW POSITION (IKC)
CODE | A4si
POS
| IKC
2 3KC
3 IOKC
4 I00KC
5 IMC
5 AUTO
SELECT
- (9) 2. SEE TABLE 5-32
(1)
AUTO SELECT
W
W
To
@ SWITCH AlOSI
f o e—. =
il
@ - -24VYDC asi@-c-9

Figure 5-38. I, F.BANDWIDTH Switch A4S1
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Section V

Model 851B |
Figure 5-39
FROM
AI6QII -AI6QI4 SR
IN SWP GEN OF A6Q20 FROM A6Q2I
+ P/O EXT P/O EXT SWEEP
BLANK AMPL INPUT CKT
FROM | |
-1V WHEN [SYNC]
LF BANDWIDTH TO TO TO T0
LIS L [ sawowioTu] WAFER WAFER WAFER WAFER
[ [[AUTO SELECT | IR IF 2R 2F
POSITION L WHT- =
SEE BLU- YEL-
FIGURE 5-38 GRA GRN
o (] o (o] o o o o
WHT- WHT-
BLK- |BLK-
vio GRN
—n —
ABR35 IN_ MILLER INTEGRATOR
"7 RC NETWORK, SWP GEN
FROM TO
T0 A6Q6 IN HORIZ
BLANKING INT BLANK. AMPL FROM INT
WHT- AMPL A703 S1G CKT AGQIB-18 SWP GEN
RED- ) ) i J
vio
WHT- WHT-
WHT- WHT-
RED- RED- |BLK- BLK~ YEL YEL oRN T
GRN BLU YEL sLU YEL
seczom] [ e -
o i€ O— o—4 ! | !
AI0CI2 TO WHT-VIO
IOgUF AGR34
1LY
=] P
u TO 1
o O i€ 0 0— Waﬁg;; 1 O—ise Dt
aloci R WHT-BLU
33UF ORN
€
E g
J T WHT- GRN
AlOCIO BRN-
k12 "y SWEEP
o > “TIME
ADJUSTS
3 oS
] T WHT-YEL
9 o i€ 2] 0— O——=1eR3l ; == =
WHT-
AlOCY L
MILLISEC/CM ok vio
Ly FROM
-24V FLT
6 S (C4,C5, L&)
ps WHT- ORN
TO
Q o i€ —0 P OanT- AGR30 o O— o—
Ao6F DN LV PWR SUP A9
T2 ED
LAY
-24V -8V +i5V
=] 0.220F - GRD
; HT-RED
o— i€ 0 0— om“asags 9 o0— o—
AIOCT BAN- WHT-
= 0.33UF GRN BRN
i€ - WHT- [vio  |wHT- |BLK
WAFERS ot e
SWEEP TIME IF IR 2F 2R 3F aF 4R 6F &R
ot [CONTROL) s & ¢ 9 9 ¢ & o
CONNECTOR [ 2 5 4 5 6 " 213 14 COPYRIGHT 1965 BY HEWLETT-PACKARD CO.
J9

Figure 5-39. 851B SWEEP TIME Switch
A10S1, Schematic
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Model 851B

Section VI
Paragraphs 6-1 to 6-8

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacement parts.

§-3. Tables 6-1 and 6-2 list parts in the alpha-nu-
merical order of their reference designations and
the Hewlett-Packard stock number and descrip-

tion for each part, together with any applicable notes.
Miscellaneous parts not assigned a reference desig-
nation are listed at the end of the Table which covers
the Assembly with which the part is associated. Ref-
erence Designation Index Tables cover the following
Assemblies:

Table 6-1. Assemblies Al, A3 through A12, and

parts mounted on the chassis
Table 6-2. RF Circuit Assembly A2

6-4. Table 6-3 lists parts in the alpha-numerical
order of their hp Stock Numbers, and provides the
information on each part: 1) description of
part (see list of abbreviations below), 2) typical man-
ufacturer of part in five-digit code (see code list of
manufacturers in Appendix), 3) manufacturer's stock
number, 4) total quantity used in instrument (TQ col).

6-5. ORDERING INFORMATION.

6-6. To order a replacement part, address order

or inquiry to your nearest Hewlett-Packard sales and
service office. Addresses of sales and service offices
around the world are given at the rear of this manual,

6-7. Specify the following for each part: 1) model
and complete serial number of instrument, 2) Hewlett-
Packard stock number, 3) reference designation, and
4) description.

6-8. When ordering from Hewlett-Packard always
furnish the hp stock number. The part you receive
may not be made by the manufacturer listed but will
be electrically and mechanically interchangeable, and
performance will be equal. Manufacturer's part num-
ber is listed for your convenience should you want to
order directly.

6-9. To order a part not listed, give complete de-
scription of the part and include its function and
location.

REFERENCE DESIGNATORS

A = assembly E = misc electronic part MP = mechanical part B = tlerminal board
B = motor F = fuse = p TP = test point
Cc = capacitor FL = [filter Q = transistor v = vacuum tube, neon
cP = coupling J = jack R = resistor bulb, photocell, etc.
CR = diode K = relay RT = thermistor w = cable
DL = delay line L = inductor s = switch X « socket
D8 = device signaling (lamp) M = meter T = transformer Y = erystal
ABBREVIATIONS
A = amperes GE = germanium N/C = npormally closed RMO = rack mount only
AF.C = automatic frequency control GL = glass NE = neon RMS = root-mean-square
AMPL = amplifier GRD = ground(ed) NIPL = nickel plate
N/O = normally open 8-B = slow-blow

B.F.0. = beat frequency oscillator H = henries NPO = negative positive zero SCR = screw
BECU = beryllium copper HEX = hexagonal (zero temperature SE = selenium
BH = binder head HG = mercury coefficient) SECT = section(s)
BP = bandpass HR = hour(s) NRFR = not recommended for SEMICON = semiconductor
BRS = brass field replacement sI = silicon
BWO = backward wave oscillator IF « intermediate freq NSR = not separately SIL = silver

IMPG = impregnated replaceable SL = slide
CCW = counter-clockwise INCD = incandescent SPL = special
CER = ceramic INCL = Include(s) OBD = order by description SST = stainless steel
CMO = cabinet mount only INS = insulation{ed) OH = gval head SR = split ring
COEF = coefficient INT = internal ox = oxide STL = steel
COM = common
COMP = composition K = kilo = 1000 P = peak TA = tantalum
CONN = connector PC = printed circuit TD = time delay
(44 = cadmium plate LIN = linear taper PF = picofarads = TGL = toggle
CRT = cathode-ray tube LK WASH = lock washer 10-12 farads TI = titanium
cw = clockwise LOG = logarithmic taper PH BRZ = phosphor bronze TOL = tolerance

LPF = low pass filter PHL = Phillips TRIM = trimmer
DEPC = deposited carbon PIV = peak inverse voltage TWT = traveling wave tube
DR = drive M = milli = 1073 P/O = partof

MEG = meg=1 POLY = polystyrene U = micro= 10-8
ELECT = electrolytic METFLM = metal film PORC = porcelain
ENCAP = encapsulated MFR = manufacturer POS = position(s) VAR = variable
EXT = external MINAT = miniature POT = potentiometer VDCW = dc working volts

MOM = momentary PP = peak-to-peak
F = farads MTG = mounting PT = point W/ = with
FH = flat head MY = “mylar” RECT = rectifier w = watts
FILH = fillister head RF = radio frequency WW = wirewound
FXD = fixed N = nano (10-9) RH = round head W/0 = without
01164-10
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Section VI Model 851B
Table 6-1
Table 6-1. Reference Designation Index, General
Deierence: | % Stock No, Description # Note
1
i
Al 00351 =-6002 SWITCH ASSYIIF GAIN (DB)
AlRL 0727-0036 | RIFXD VEPC 7116 OnM 18 1/2%
AlR2 0727=-0042 Ri1FXU DEPC 96+45 OHM 1/2% L1/72W
ALR3 0727-00lde RIFXAU VEPC 96445 OHM 1728 L1/74W
AlRG 0727-0062 RIFXAD DEPL 24745 OHM 1/72% L1/72W
ALIRS 0727-0033 RIFXD DEPC €lsll OHM 1% 1/2w
|
ALRS 0727-0033 RIFAD UEPC €lell OHM 1% L/2%
ALR7 0727=012¢ | RIFXD UEPC Z.51K OHM 1% 1/24
A1RS 0727=0025 | RIFXU VEPC 51+5 OHM 1% 1/2w
ALR9 0727-0025 | RIFXD LVEPC 515 OHM 1% 1/2#
AlR10 0727-0005 RIFXD DEPC 5.77 OHM 1/<% L/24
AlRL1 0727=-0094 | RIFXU DEPC 570 OHM 1/2% 1/2w
AlR12 0727-00%4 RiFAQ UEPC B70 OHM 1/2% L/2W
AlRLS 0727-0008 RIFXD UEPC 1le61 OHM 1/2% 1/<W
AlR14G 0727-0074 RIFXD DEPC 436 OHM 1/2% L/2W
Al1RLS 0727=-0074 l RIFXD DEPC 436 OHM 1/2% 1/2w
AlR16 0727=0010 | RIFX0 UEPC 17+.61 OHM 1/2% 1/4%
ALRL7 0727=-0063 RIFXD VEPC 292.5 OHM 1% 1/2W
AlR1B 0727-0063 RIFAU VEPC <92.5 OnM 1n L1/2W
AlRL19 Q727-0017 ’ RIFAD DEPC 37435 OrM 1/2% 1/2%
AlR20 0727=0048 RIFXD VEFC 150 OnM L& 1/2W
| AlR21 0727-0048 RIFXD DEFC 150 OnM 1% L1/2W
Al1S1 3100-0812 ROTARY Sw1T(H
IF GAIN SWITCH
| 00851-U014 | CUVERISWITCLh IF GAIN
00851=0015 | PLATEs COVER IF GAIN
; 00851=0016 BRACKET11F GAIN (D8) SWITCH
. 00851=-2027 KNOBEIF GALN 0=70 DB
|
A1s2 3100-0812 | ROTARY SwilCH
- IF GAIN SWITCH
00851=0014 ‘ COVERISWITCh IF GAIN
0UES1=U015 PLATEs COVER IF GAIN
00851 =208 KNUBEIF GAIN 0-10 DB
Alwl QULBS1-6014 | CABLE ASSYIATTEN INPUT
13=INCH LUAX W/BNC MALE PLUG Pl
A1a2 OUES51-6013 | CABLE ASSYIATTEN OUTPUT
| 12=InCH COAX W/BNC MALE PLUG P2
A2 00851-6003 RF CIRCUIT ASSEMBLY
SEL TASLE 6=z FOR LISTING OF COMPONENTS
00851~2042 | CAVITYIFILTERP/0 A3
A3 00851 =608 FILTER ASSY.11UOKC BANU=-PASS
0B8551=<063 BUSHING
A3C) 0160-0822 | CIFXO TI z+zPF 5% 500VOCw
|
a3J1 1250-0228 CUNNECTOMIKF JACK CHASSIS
A3J2 1250-0228 | CONNECTORIRE JACK CHASSIS
A3L1 00851=-5008 | COILIRF VARIABLE
A4S1 00851-6007 SWITCH ASSY.1l.F. BANDWIDTH
0370-0112 KNOB:1 F BANDWIDTH
= See list of abbreviations in introduction to this section
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Model 851B Section VI
Table 6-1
Table 6-1. Reference Designation Index, General (cont'd)
Reference | @ stock No. Description # Note
00851-2022 CAVITYIFILTER , P/O A5
AS 00851~6028 FILTER ASSY.1100KC BAND=PASS
08551-2083 BUSHING

ASC1 0160-0822 CIFXD T1 2+2PF 5% 500VOCw

ASJ1 1250-0228 CONNECTORIRF JACK CHASSIS

ASJ2 1250-0228 CONNECTORIRF JACK CHASSIS

ASL1 00851-8008 COIL{RF VAKIABLE

Ab 00851-6038 BOARD ASSY! SWEEP & HORIZ AMPL

A6C1 0140-0207 Ct1FXLU MICA 330PF 5% 500VDCw

A6C2 0140-0180 CI1FXD MICA 2000 PF 2% 300 vOCw

A6C3 0160-0174 CI1FXU CER O+47UF 80% 25VDCW

A6CH 0140-0207 Ci1FXD MICA 330PF 5% 500VDCw

A6CS 0140-0207 CIFXD MICA 330PF 5% 500VDCw

ABCE 0150-0121 CIFXD CER U+1UF 50 VDCW

ASCT 0170=-0064 C1FXD MY O«47UF 10% 100VDCW

A6CB 0170=-0079 CIFXD MY ©+.047UF 20% SOVDCW

A6CR1 1901-0096 SEMICON UEVICEIDIODE SILICON

A6CR2 1901=0096 SEMICON DEVICEsDIODE SILICON

AG6CR3 1901-0096 SEMICON DEVICE:DIODE SILICON

AG6CRY 1902=0050 SEMICON UEVICEIDIODE SI JUNC B.66V 5%

A6Q1 1851=-0017 TRANSISTORtZN1304

A6Q2 1851=-0017 TRANSISTOR$2ZN1304

A6Q3 1850~-0062 TRANSISTOR IGERMANIUM ALLOY JUNCTION

A6Q4 1850-0062 TRANSISTOR tGERMANIUM ALLOY JUNCTION

A6Q5 1850-0062 TRANSISTOR 1GERMANIUM ALLOY JUNCTION

A6Q6 1850-0062 TRANSISTURIGERMANIUM ALLOY JUNCTION

AGQ7 1851-0017 TRANSISTOR 1 N1304

A6QB8 1851-0017 TRANSISTORI2N1304

A6Q9 1850-0062 TRANSISTOR!GERMANIUM ALLOY JUNCTION

A6Ql10 1851-0017 TRANSISTORIZNLIZ04

A6Q1l1 1854=0003 TRANSISTURINPN SILICON

A6Q12 1854=0003 TRANSISTORINPN SILICON

AGQ13 1850-0065 TRANSISTORIGERMANIUM 2N1370

A6Q14 1850-0065 TRANSISTORIGERMANIUM 2N1370

A6Q15 1850=-0065 TRANSISTORIGERMANIUM 2N1370

AGQle 1854=0022 TRANSISTORINPN SILICON

A6Q17 1854-0022 TRANSISTOKINPN SILICON

A6Q18 1851-0017 TRANSISTOK ! 2N1304

A6Q19 1854=0003 TRANSISTORINPN SILICON

A6Q20 1854=0003 TRANSISTORINPN SILICON

A6Q21 1854=0033 TRANSISTORISILICON NPN

A6Q22 1854-0022 TRANSISTOKINPN SILICON

AGR1 0684=1031 RIFXD COMF 10K OMM 10% 1/4w

A6R2 0683=-4725 RIFXD COMP 470U OHM 5% 1/4W

AG6R3 0727-0124 RIFXD DEPC 3000 OHM 1% 1/2Ww

# See list of abbreviations in introduction to this section
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Section VI Model 851B
Table 6-1

Table 6-1. Reference Designation Index, General (cont'd)

&eém& % Stock No. Description # Note
AGRY UeE3=9115 RIFXY COMF 910 OnM S 174w
“6RS 0727-0163 RIFXY UEPC 1l.88K OHM 1% 1/2w
ABR6G Q727=-0173 RIFXD UEPC 20K OMM 1» l/<W
ABR7 06B4=1011 Ri1FXD COMP 100 OHM 10U% L/4a
AGLRSB 0727=01586 RIFXD VEPCs LlOs1K OHM 1% 1/2%
AGRS 0727=013¢ RIFXD UEPC 5.03K OHM 1% L/2W%
AGR10 06B3=-6825 RIFX0 COMP 680U OHM 5% l/4w
AB6R11 06B3=-4735 RIFXD COMF 47K OHM 5% L/74w
AGR12 0683=-4725 RIFXD COMF 4700 OHM 5% 1/4w
AGR13 0683-2735 RIFXD COMP 27K OnM 5% L/4W
| ABR1Y 0683-1835 RIFXD COMP 18K OHM 5% 1/4%
AGRLS 0683-2725 RIFXU COMF 70U OHM 5% Ll/4w
ABR1G 0684=4T711 RIFXD COMP 470 OHM 10% 1/4w
ABRL7 0683-3u25 RIFXD COMF 300U OHM 5% L/4w
ABRLSB 0683-1635 RIFXQ COMFP loK OHM Sa 1/4%
ABRLY Q6B83-2435 RIFXD COMP 24K OHM 5% L/74W
AG6R20 0663=-2435 RIFXD COMF 24K OMM 5% 1/4w
AG6R21 0653=1635 RIFAU COMP 16K OHM 5% L/uw
AbR22 0683=-1025 RIFXDO COMF 1000 OMM 5% l/4w
ABR23 0683-2025 R1FXD COMP 2000 OHM 5% 1/4w
AGR24 Os83-1825 RIFX0 COMP 1800 OHM 5% L/uwm
ABR25 06a3=-1235 RiFXU COMP 12K OHM 5% Ll/4w
AGR26 0683-1535 RIFAD COMF 1SK OHM 5% 1/4%
| AGR27 0727-0158 RIFXL UVEPCs 10+1K OHM 1% 1724
| ABR2EB 0727-0130 RIFXD UEPC 5.,03K OHM 1w L/72W
ABR29 2100=0910 RIVAR COMP ZX35K OHM LIN 20% 1/4w
ABR3U 2100=091v RIVAR COMF JxX35K OrM LIN 208 1/74%
| ABR31 2100=-091v RIVAR COMF 2ZA35K OMM LIN 20% 1/4w
| AGR3Z2 2100-0710 RIVAR COMF cA35K OHM LIN 208 1/4w
AGR33 2100-0910 RIVAR COMP <cXx35K OHM LIN 20% 1/4w
ASR34 2100-0910 RIVAR COMPF ZX35K OHM LIN 20% 1/4w
| AG6R3S 0758-0051 RIFXD MET FLM 43X OHM 5% 1/2¢
| ABR3S 0683-2225 RIFXD COMF Z.2K OHM 5% 174w
ABGR37 0683-6825 RIFX0D COMF €800 UHM 5% 1/4w
AGR3B 0758=000« RIFAD MET FLM 560 UHM 5% 1/2w
ABR3I9 0758=003¢ RIFXU MET FLM 9100 OHM Sa 1/<W
ABRYU 0683=-1205 RIFXD COMP 12 UHM 5% 174w
ABRU L 0683-2225 RIFXD COMF co2K QOHM 5% 1/4w
AGRY 2 0683=1535 RIFXD COMF 15K OHM 5% L1/4W
AGHUS O683-1025 RIFXD COMP 1000 UHM 5% Ll/4w
ABRUY 0683=-2735 RIFXU COMF <TK OnM S5& 1/74W
ABRUS 0683-4725 RIFXD COMF 470U OHM 5% 1/4w
ABRUS 06E3=-1215 RIFXU COMF 120 OHM 58 1/4W
AGRUT 0758-0005 RIFXD MET Ux 4700 OHM 5% 172w
| ABRUYB 0758-0057 RIFXU MET FLM 5600 OHM 58 1729
AGRUSG 0727-0189 RIFXYU VEPC 4le7K OHM 12 L/2W
ABRSU 0687-1041 RIFXD COMP 100R OHM 10% L/72W
AGRS L 0758=-0034 RIFXO MET FLM 2400 OHM S& L/7<W
AGRSe 0758=-0004 RIFXD MET FLM 2700 OriM 5% 1/72%
AG6RS53 0758=-0045 RIFXU MET FLM 1800 OHM 5% 1/<4%
AGRS4 2100-0144 RIVAR COMF Z50K UHM 30% LIN 2/5w

# See list of abbreviations in introduction to this section
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Model 851B Section VI
Table 6-1
Table 6-1. Reference Designation Index, General (cont'd)
Reference | ® stock No, Description # Note
ABRS5S 0758=0034 RIFX0 MET FLM 2400 OHM 5% 1/2¥
ABRSS 0727-0189 RIFX0 UVEPC 417K OHM 1% L/2W
ABRST 0758-0022 RIFXD MET FLM 82K OHM 5% /2%
ABRSSE 0758=-0044 RIFXD MET FLM 2200 OriM S% 1/72VW
ABRS9? 0758-0012 RIFXD MET FLM 12K OHM 5% 1/2n
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
ABRGO 0758=0044 | RIFXD MET FLM 2200 OHM 5% 1/2W
AGRG L 0683=3925 RIFXD COMF 3900 OHM 5% Ll/4w
ABRS2 0683=-2735 RIFXD COMP 27K OHM Ss 174w
AGRG3 0683-5125 RIFXD COMP 5100 OHM 5% 1/4W
AGREY 0683=-1235 RIFXY COMFP 12K OriM S5a 174w
ABRGES 0683-1525 Ri1FX0 COMP 150y OHM 5% l/4w
AGRGEG 0683=3335 RIFXD COMP 33K OHM 5% 1/4W
AGRGT 0683-3335 RIFXD COMP 33K OWM 5% 174w
AGRG6S 0683-3935 RIFXD COMP 39K UHM 5% 1/4W
ABRE9 2100-0092 | RIVAR COMP 10K OWM 20% LIN 1/5w
ABRTO 0683=1345 RIFXU COMP 130K OHM S5SAl/4e
AGR71 0683=-2025 RIFX0 COMP 2000 OHM S% 1/4%
ABRT2 Os83-5125 RIFAD COMP 5100 OHM 5% Ll/4w
ABRT1 0852-0021 RITEMPERATURE COMPENSATING 100 Onm S5 25C
A6TB1 00851-2005 BLANK PC BUARD+ SWEEP & HORIZ AMPL
AGN] 0085)1~-6032 CABLE ASSY.
8=IN COAXISYNC SWITCH=-SWEEP AMPL A6
AGN2 00851-6036 CABLE ASSY!MORIZ. QUTPUT TO CRT
12=INCH CABLE TERM, W/FEMALE PIN
A7 00851=6019 BOARD ASSYIVERT. AMPL. ASSY.
ATC1 0150-0090 CI1FXD CER U+05UF 100VDCwW
ATC2 0160=0174 CIFXD CER OQ.47UF BO% 25VDCWw
ATC3 0170=-0086 CIFXD MY Us22UF 20% 50vVDCw
ATCH 0170-0083 CIFX0 MY 0.022UF 20% S0OVDCw
ATCS 0140-0160 CIFXD MICA 3400 PF 5% 500 vOCW
ATCS 0170-0084 CIFXD MY ©+06BUF 20% S0VDCwW
ATCT 0170-0018 CIFXD MY LUF 5% 200VOCw
ATCS 0150=0121 CIFXD CER U.lUF 50 VUCw
ATCY 0160-0174 CIFXD CER U«47UF BUR 25VDCw
ATCR1 1902=-0025 SEMICON DEVICE!DIODE SILICOM
ATCR2 1901=009¢ SEMICON LEVICE'DIOUE SILICOM
ATCR3 1904-0017 SEMICON UEVICESDIODE SI1
ATCR4 1901-0025 SEMICON DEVICEIDIODE JUNCTION
ATCRS 1901-0025 SEMICON DEVICEIDIODE JUNCTION
ATCRS 1901=-0025 SEMICON UEVICESDIODE JUNCTION
ATCR7 1901-0025 SEMICON VEVICEIDIOUE JUNCTION
A7TCR8 1901=0025 SEMICON DEVICEIDIODE JUNCTION
ATCR9 1901-0059 SEMICON DEVICEIDIODE iIN6&629
ATCR10 1901=-0033 SEmMICON DEVICEIDIOUE SILICON IN4BS B
ATCR11 1901-0033 SEMICON CEVICEIDIODE SILICON 1n485 B
ATK1 0490-0125 RELAYIUPDY 1/4A 24vDCiCOIL 24vVODC
% See list of abbreviations in introduction to this section
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Section V1 Model 851B

Table 6-1
Table 6-1. Reference Designation Index,K General (cont'd)

—%ﬂ“sm“““,m & Stock No. Description # Note

ATK2 0490-0125 RELATIUPDY 1/8A 24VDCICOIL 24VDC

ATK3 0490-0125 RELAYIUPDY 1/4A 24vDCICOIL 24vDC

ATKY Q490-0125 RELAYIDPUT 1/4A 24VDCICOIL 24viC

ATLL 9140-0137 COIL! FXD KF 1 MW

ATL2 9140-0137 COILY FXD KF 1 MH

ATL3 9140-0137 COILY FXD wF 1 MM

AT7Q1 1854-0005 TRANSISTUKIZNTO8 NPN SILICON

A7Q2 1854=-0005 TRANSISTORIZN708 NPN S1LICON

ATQ3 1854=-0022 TRANSISTORINPN SILICON

ATQ4 1854=0005 TRANSISTORI2NTO8 NPN SILICOM

A7QS 1854=-0022 TRANSISTORINPN SILICON

A7Q6 1854=-0022 TRANSISTORINPN SILICON

ATQ7 1854=-0022 TRANSISTORINPN SILICON

ATQ8 1854~-0005 TRANSISTORIZNTO8 NPN SILICOMN

ATQY 1854=-0005 TRANSISTORIZNTOB NPN SILICON

A7R1 06B6=6225 RIFXD COMP 6200 OHM 5% 1/2W

ATR2 0686-5115 RIFXD COMP 510 OHM 58 1/2w

ATR3 0686=-2025 RIFXD COMP 2000 OHM 5% 1/2w

ATRY 0686=-5625 RIFXD COMP 5600 OHM 5% 1/2w

A7RS Oe86=1825 RIFXU COMF 180U OHM 5% 1/2W

ATRS 0683-5625 RIFXD COMP 5600 OHM 5% 1/4w

ATR7 0686=7525 | RIFXD COMP 7500 OHM 5% 1/2w

ATRB 0687=3931 | RIFXD COMP 39K OHM 10% 1/2W

ATR9 0690=1231 | RIFXD COMP 12K OHM 10% 1w

ATR10 0686-2725 | RIFXO COMP 2700 UHM 5% 1/2w

ATR11 0761=-0074 RIFXD MET UX FLM 15K OHM S® 1W

ATR12 0758=-0024 RIFXD MET FLM 100 OHM 5% 1/2%

ATR13 0758-0005 RIFAD MET OX 4700 OHM 5% 1/2w

ATR14 0758=0017 RIFAD MET FLM 1500 OHM 5& L/2W

ATR1S 2100-0154 RIVAR COMP 1000 OHM 30# LIN Q«15%

ATR16 0758=0005 RIFXD MET UX 4700 OHM 5% 1/2%

ATR17 0758-0024 REIFXD MET FLM 10U OHM 5% 1/2%

ATR18 0761=-0074 RIFXD MET Ox FLM 15K OHM 5% LW

ATR19 0758-0003 RIFXO MET FLM 1000 OHM 5% L1/<W

ATR20 0758-0038 RIFXU MET FLM SI1K OHM 5% 1/2¥

ATR21 0690-2721 RIFXO COMP 2700 OWM 10% 1w

ATR22 2100-0095 RIVAR COMP lUOK OHMM 30% LIN l/5W

ATR23 0683-2225 RIFXD COMP 2.2K UHM 5% L1/4w

ATR24 0e83-1015 RIFX0 COMF 100 OWM 5% 1/4Ww

ATR25 0684=1001 RIFXD COMF 10 OmM 10% L/4w

ATTB1 00851-2013 BLANK PC BUARDIVERT. AMP,

ATHL 008516037 | CAGLE ASSEMBLYIVERTICAL QUTPUT TO CRT

4=INCH CABLE TERM. W/FEMALE PIN

A8 00851=-6001 HV POWER SUFPLY ASSY

ABC1 0170-0064 CIFXU MY D.47UF 10% 100VDCW

ABC2 0180=-0104 CIFXD ELECT 200UF 15VDCW

ABC3 0150-0036 CIFXD CER 470 PF 20% 6KV

ABC3 5040=-0400 SUPPORT 1CAPACI TOR

= See list of abbreviations in introduction to this section
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Section VI

Model 851B
Table 6-1
Table 6-1.  Reference Designation Index, General (cont'd)
Dem’,,!"@““tf;, # Stock No. Description # Note
ABCY 0150-003¢ CIFXD CER 470 PF 20% 6KV
5040-0400 SUPPORTICAFPACI TOR
ABCS 0160-0151 C1FXD CER 4700FF +80%-20% 40UOVOCW
5040-0401 SUPPORTICAFACITOR
ABCS 0160-2054 CIFXJ MY ©eLlS UF 10% 3000vDCW
ABCT 0160-2054 CH1FXU MY 0015 UF 10% 3000vOCw
ABCB 0180-008%9 CIFXD ELECT JOUF=10%+100% 150VUCW
ABCY 0160-0151 CIFXAU CER 47Q00PF +80%-20% 4000vOCWw
5040-0401 SUPPORTICAFACITOR
ABC10 0150=0023 CIFXD CER 2C00PF 2u% 1000VDCs
aBC11 0160-2054 CIFAD MY UeUL5 UF 108 3000vDCW
ABCR1 1901=-0142 RECTIFIERISILILON
ABCR2 1901=014¢ RECTIFIERISILICON
ABCR3 1901-0142 RECTIFIERSSILICON
ABCR& 1901=014¢ RELTIFIERISILICON
ABL1L 9140-0051 COILIFAD 4UUL UH
ABR1 0687-6801 RIFXD COMP ¢8 CHM 108 172w
ABR2 0687=-1521 RIFXD COMF 1500 OHM 10W L/2W
ABR3 0687=2741 RIFXD COMP .70R UHM JO% L/2W
ABRY O6B87=1231 RIFXD COMF 12K OnMM 1u® 1/2w
ABRS 0690=3951 RIFXD COMP 3.9 MEGUHM 10w 1w
ABRG& 0690-3951 RIFXU COMF 3.9 McGOHM 10a LW
ABRT 0690=3951 RIFXD COMF 3.9 McGOHM 10% 1w
ASBR8 0690=3951 RIFXD COMP 3.9 MEGOHM 108 1w
ABRS 0690-3951 RIFXY COMF 3.9 MEGOHM 10a 1W
ABR10 0687-1031 RIFXD COMF 10K OMM 10% 1/2w
ABR11 0687-1051 RIFXU COMP ] MEGOHM 10% L/2W
ABRI12 0687-4731 RIFXY COMP 47K OHM 10% 1/2w
ABR13 0690=-1851 RIFXD COMF 1.8 MEGOHM 10% 1W
ABR1Y4 0690-1851 RIFXD COMF 1.8 MLGOHM 10% LW
ABR15 0V690=1851 RIFXD COMP 1.8 MEGUHM 10% LW
ABR16 0690=-1851 REFXU COMP 1.8 McGOHM 10% 1w
ABRL7 0690=-8B241 RIFXD COMFP E20K OHM 10% 1w
ABT1 9120-0092 TRANSFORMERIAUDIOQ
STeP=UP
ABTB1 00B851=-2006 BLANK PC BULRDIHV POWER SUPPLY
A9 00851-6017 LON VOLTAGE POWER SUPPLY ASSY.
ASC1 0150-0089 CIFAD ELECT 1OUF=1U0%+100% 15uVUCW
A9C2 0180-0138 CIFXU ELECT 10y UF =10+100% 40vOCw
ASC3 J180-004Y CIFXD ELECT 20UF SOVUCW
A9CH 0170=-0042 CIFXD MY U«33UF 5% 100VDCW
A9CS 0170-0064 CIFXD MY U47UF 10% 100VDCwW
A9CH 0180=0097 CIFXD ELECT 47 UF 10s 35yDCW
ASC? 0170=0064 CIFXAD MY U.4T7UF 10 LOOVDCW
ASCSH 0160-0163 CtFX0D MY 33C0PF 10=»
A9CY 0180-0119 CiFX0 ELECI LUF =10+100% 25VuCa
ASClOQ 0180-0097 CIFXD ELECT 47UF 10% 35VDCwe
= See list of abbreviations in introduction to this section
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Section VI Model 851B
Table 6-1
Table 6-1. Reference Designation Index, General (cont'd)

D:.ffg;_,?& % Stock No. Description # Note
ASCRI 1901-002% SEMICON DEVICEIDIOOE SI oO0OV

A9CRZ 1902-0241 SEMICON ULEVICEIDIOUE SILICON 1UUV 5%
A9CRS 1901-0045 SEMICON DEVICEICIODE SILICON

ASCR4 1901=-0025 SEMICON WLEVICEIDIOUE JUNCTION

A9CRS 1901-004> SEMICON UEVICEIDIOUE SILICOM

A9CRS 1901=-0025 SEMICON UEVICE1DIOVE JUNCTION

ASCR7 1902-0025 SEMICON VevICEIDIOUE SILICON

A9CRB 1902-0017 SEMICON UEVICEIDIOUE SI

A9CR9 1901=-0025 SEMICON UEVICEIDIOUE JUNCTION
ASCR10 1901=0u25 SEmICON LEVICEIDIODE JUNCTION
ASCR11 19u2-0017 SEmICON ULEVICEIDIOOE SI

A9CR12 1901=004% SE-ICON uevICEIDIOUE SILICON

ASCR13 1901=004%9 SEMICON DEVICESDIOUE SILICOMN

AYCR14 1901=004y SEmICON UEVICEIDIODE SILICOM

ASCRI1S 1901~004Yy SEMICON UEVICEIDIOUE SILICON

A9CR16 1902-0017 SEMICON UEVICEIDIOUE SI

A9CR17 1901=-0025 SEMICON UEVICEIDIODE JUNCT1OM
ASCRIE 1901=0025 SEMICON UEVICEIDIOUE JUNCTION
ASCR19 1901=-0025 SEMICON LEVICEIUDIOUE JUNCTION
ASCR20 1901=0025 SENICON LeEVICEIDIODE JUNCTION

ASQ1 1850=004v THANSISTURIGERMANIUM 2N3us3 PNP

A9Q2 1850=0065 TRANSISTURICeRMANIUM 2N1370

AU 1854=-0003 TRANSISTORIAPN SILICOUN

A9Q4 1850=0040 TRANSISTUKTGeRMANIUM 2N383 PNP

A9US 1854-0003 TRANSISTORINPN SILICON

A9Q6 1854-0002 TRANSISTURINFN SILICOM

ASR1 0758-0012 RIFXQ MET FLM 12K OHM 58 1/2v

A9R2 Q757-0817 RIFAJ MET FLM 750 UHM 18 L/20

ASR3 VeB7~1231 RIFALU COMP 12K OWM 10% 1/2w

A9RY 0699=-0005 RIFXD COMF £o7 OriM 10% 1w

AFRS 0701-0016 RIFXD MET FLM 7500 Orim 5% 1w

A9RG 0667-2411 RIFXU COMP 220 ORM LU L/2a

ASR7 0687=-1011 RiIFAu COMF 100 OFM 10% L/72w

A9RB 0687=5611 RIFXD COMF 560 OHM 10% 1/2w

ASR9 0687-4721 RIFXD COMF 470V OHM 10% L/2w

ASRL0 0687=3311 RIFXD COMP 330 OWM 1U% 1/2w

A%R11 0687-3321 RIFAD COMP 3300 OHM 10% /2w

A9R12 0687-1021 RIFX0 COMF 1000 OHM 10% L1/2w

ASRL13 0812-0027 RIFXD ww 3100 OHM 5% 3%

ASR14 2100-0154 RIVAR COMP 1000 OHM 30% LIN VUel5w
A9R15 UB12-0027 RIFXD ww 3100 CHM 5% 3&

ASR16 0es7-3321 RIFAD COMP 3300 OHM 102 1/2W

ASR17 0687-6801 RIFXD COMP o8 OHM 10% 1/2w

ASRLSB 0687-6801 RIFXD COmMF 68 CHM 10% 1/2w

A9RLS 0687-1521 RIFXD COMP 1500 OHM 10% 1/2w

A9R20 oea7-3921 RIFXD COMP 3960 OHM 10% L/2w

ASR21 0811-0040 RIFXU W 1 OriM 18 SW

ASR22 0687-5611 RIFXD COMP 560 OmMM 10% 1/2#

A9R23 Oeso-1225 RIFXD COMF 1200 OHM 5% 1/2W

ASR24 0686-4725 RIFXD COMP 4700 OHM 5% 1/2w%

# See list of abbreviations in introduction to this section
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Model 851B Section VI
Table 6-1
Table 6-1. Reference Designation Index, General (cont'd)
Reference
Designation # Stock No. Description # Note
A9R25 0687=-8B221 RIFXY COMP e20u UHM 10% 174w
A9R26 0687-5621 RIFXU COMF 5600 OHM 10% L1/72w
ASR27 0687=-8221 REIFXD COMF B20U UHM 1Ok L/2W
A9R28 0758=0047 | RIFAJ MET FLM 7500 OnM 5 1/72W
A9R29 2100-0154 RIVAR COMF 1000 UHM 30% _In UelSs
ASR30 0758=0047 RIFXD MET FLM 7500 OHM 5% 1/7<W
ASTB1 00851~2004 | BLANK PC BUARD LOW VOLT POWER SUPFLY
|
Al0 00851~-6039 | SWITCH ASSY! SeEcP TIMc
5040-0<418 ; COUPLINGIMECHANICAL
P/U SWEEP TIME S#ITCH
Al10C1 0170-0038 CiFXU MY UeclUF 108 200VLCw
AloCz2 0170=0051 CIFAD MY U«635UF Sa 100VLCH
AlOC3 0180=0101 CIFAY ELECT TA 1.8UF 10% 35VUCw
AlDOCH 0180=011e CiFAD ELECT TA 6.8UF 1U% 35V0Cw
Al0CS 0180-0233 CIFAD TA ELECT. 20UF +20-15% 6uUVULCH
AlOCE 0180-0235 CiFAY TA ELECT. S6UF 20% 75VuCe
A10C7 0170=-0042 ClrXu MY Q«33UF 5% 100vOLw
AloCe 0180-023u CIFXD TA ELLCT. LUF 20x 50VDCW
A10C9 0180-023) CIFXU TA ELECT. 345UF +20-158 75VDCW
Al0C10 0180-023¢2 CiFau TA ELELT. LOUF 20% 100VDCw [
Al0C11 0180-0234 CiFX0 TA EwilTe IBUF 208 T5VOCwe
AlOC12 0180-0113 CHIFXU ELECT TA LUOQUF +£0=15% 30VuLw
A1O0R1 2100-0107 R:VAR COMP SOK OHM 30% 1/3W, VERNIER
0;70-3%14 KNOB:VERNIER FOR SWEEP TIME SWITCH
AlOR2 Q757=-0831 RIFAD MET FLM 4.32K OHM L% 172w
Al0S1 3100-1500 SWITCHIROTARY
0370-011> KNUB
SWEEP TIME
3130-0041 SWITCH SHIELD
All 00851=6006 SHLTCH ASSY.IVLRT. DISPLAY
Al1l1C) 0160-0134 CIFXU MICA L20PF 5% 300VODCw
AllC2 0160-0178 CIFXD MICA 27PF 5% 300VDCWw
AllC3 0150-0093 CIFXD CER UsULUF +80=20 10QVOCw
ALLCH 0150=0093 CtFXD CER VU+01UF +80-20 100QVUCw
AllLCS 0150=-0093 CIFXD CER Usul UF +BU=-20% 100VLCw
AlICR1 1901-0047 SEMICON ULEVICEIDIODE JUNCTION
AlICR2 1901-0047 SEMICON UEVICEIDIODE JUNCTION
ALLICR3 1901-0047 SEMICON UEVICEIDIODE JUNCTION
ALLCRY 1901=-0047 SEMICON UEVICE'DIODE JUNCTION
AllLL 9140-0118 COILIFXD 50U Un 5%
AllQl 1853=-0003 TRANSISTURIFNP SILICON F SOMC MIN
AllQz 1853-0003 TRANSISTORIFNP SILICON F 50MC MIN
AllR1 0683-1025 RIFXD COMP 100U OHM 5% 1/4w
AllR2 2100-0958 RIVAR COMF 10K OHM 20% O.5w
ALLR3 0727-0405 RIFXD DEPE 57.46K OHM 1/2% 1/2w
™
8 # See list of abbreviations in introduction to this section
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Section VI Model 851B
Table 6-1
Table 6-1. Reference Designation Index, General (cont'd)
r
ﬁﬁep’,mtm % Stock No. Description # Note
AlLR4 NOT ASSIGNED
AlIRS 0727=0170 RIFXD VDEPC 18K OHM 1& 1/2W
AllRe 0757-0887 RIFXD MET FLM 32.4K OHM 1% 1/4W
AlLR7 0757=-08%90 RIFXD MET FLM 191K OHM 1a L/74W
AllRB 0757-0885 RIFX) MET FLM 15.4K OHM 1N L/4w
AllRS 0757=-0889 RIFXD MET FLM L43K OHM 1% L/4W
ALLIR10 0683-2025 RIFXD COMF 2000 OHM 5% 1/4w
AllRL1 0683-3625 RIFXD COMP 3600 OHM 5% L/4w
AllR12 0727=0123 RIFXD DEPC 2900 OHM 1% 1/2w
All1R13 2100-0957 RIVAR COMFP 5K OHM 20% LIN 1720w
AlIR1& 2100-0957 RIVAR COMP 5000 OHM 20% LIN 1/20W
ALLR15 0727-0403 RIFAD DEPC 52+3K OHM 1/2s 1/72W
AllR16 0727-0126 RIFXD VEPC 3.2066K OHM 1% 1l/2w
Al11R17 0727=0178 RIFXD UEPC cUeTK OHM 1% L/2W
AllR18 0727=0101 RIFXD DEPC 1+03K OHM 1% L/2w
AlLLRLY 0727=-0398 RIFXU VEPC 3.79K OHM 1/2% 1/2W
Al11R20 2100-0956 RIVAR COMF 500 OHM 20% LIN 1720W
AllS1 3100=-0815 RCTARY SWITCLHIZ=SECTION 3-POSITION
0370-0112 KNOBIVERTICAL DISPLAY
Allwl 008516033 CABLE ASSY.
17=IN COAXIVERT IN (C) TO AllSl
00851-0017 COVERIINPUT BP FILTER.AL12
aAl2 00851-6035 PC BUARD ASSY! INPUT BANDPASS FILTER
aAl2cCl 0130-0017 CivAR CER 8=50 PF N750
Al12C2 0140-0194 CIFXU MICA 110 PF 5% 300vDCwW
Al2C3 0130=0017 CivAR CER B8=50 PF N750
Al2CH 0160-0178 CIFx0 MICA 27 PF 5»
Al2CS5 0140-0197 CIFXD MICA 1BO PF 5k
Al2Ce 0140=-0204 CIFXD MICA 47 PF 5% NPO S500VULCH
FACTORY SELECTeD PARTITYPICAL VALUE GIVEN
Al2J1 1250=-0212 CONNECTORIJACK CHASSIS BNC
Al2aJ2 1250=0149 CONNECTORIRF JACK CHASSIS RIGHT ANGLE
Al2Ll 00851-800V1 COILIRF FXD Qe3UN
AlaLz 00851-8002 COILRF VAR Ds3UH MAA
A12TB1 00851-2016 BOARD!INPUT B«P. FILTER
c1 0150-0119 CiFXD CEK 2x(0.01 UF) 20% 250vuCw
cz2 NOT ASSIGhEL
c3 0180-004¢ CIFXD ELECT 12UUF 350VDCw
1520-0001 PLATEIMOUNTING ELECTROLYTIC CAPACITOUR
cy 0180=0047 CIFXD ELECT SOQUF 75VDCWw
1520-0001 PLATE'MOUNTING ELECTROLYTIC CAPACITOR
Cc5 0180=-0047 CIFXD ELECT SOQUF 75vDCW
1520-0001 PLATEIMQUNTING ELECTROLYTIC CAPACITOR
cé 0150-0121 CIFXU CER Uel UF +30%-20% 50vDLW
c7 0130-005% CIFXD ELECT 10 UF +100-10% 25vulwe
cs 0180-0098 CIFXD ELECT 100 UF 20% 20VDCw
= See list of abbreviations in introduction to this section
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Model 851B Section VI
Table 6-1
Table 6-1. Reference Designation Index, General (cont'd)
e
——Eggﬁégﬁﬁ;m # Stock No, Description # Note
DS1 2140-0018 LAMPIGLOW 1/10W
S5040=-0234 LAMPHOLDEK
5040-0235 BASEILAMPHULDER
F1 2110-0016 FUSEICARTRIDGE Ue6 AMP SLO=BLO
115V OPEKATION
Fl 2110-0044 FUSEICARTHILGE 0«3 AMP SLO=-BLO
23UV OPEKATION
Ji - 1,F. INPUT, PART OF CABLE Wl
J2 1250-0171 CUNNECTORIENG JACK
SWLEP INPUT
J3 1250-0171 COWNECTORIBNC JACK
BLANRING INFUT
1251-0148 CUNNcCTORIFUNRER 3 PIN MALE
LINE InPUY
J5 1250-0083 COUNNECTOKIBNC
leFe TEST FCUINT
1200-00s1 BUSHING S ANSULATOR NYLON
1250-C053 CAFICONNELTUR bNC WITH CrAIMN
J6 SYWC INPUT+ PART OF CABLE w2
J7 SWLEP UUTPFLT PART OF CABLE %3
J8 1250-0171 CONNECTOR!BNC JACK, HORIZ OUTPUT
J9 1251-0143 CONNECTOR :FEMALE 14 comacrg CONTROL
9 1250-0171 CONNECTOKIBMC JACK, VERT OUTPOT
Ll 9140-0082 COILIFAD RF 15 un ,
L2 9140-0082 CCOILIFAL KF 1S uH
L3 5060-0409% COILIALIGNMENT
IN CRT TRACE ALIGN CIRCULT
L4 9110=-0042 CHUKEIFILTER 70 MH 1+0 AMP 1e5 OHM
MPL 175A-E3A RETAINERICKT. SHIELD I
MP2 00851-0006 BRACRETIPUSER SUPPLY
MP3 00851=0007 SHIELDIHIGH VOLTAGE
NPy 00851=000e CUVERISOCKET
MPS 00851-0009 BRACKETISWEEFP AND HORIZ AMFL PLBL a6
MP& 00551-6008 CRT+ SHIELL ASSEMBLY
MP7 0%05=-0050 GASKETIFELT BLACK 5/16 INCH THICA
MP8 4320=-0007 EXTRUSIONIRUBBER
P9 5000-0408 COIL BRACKET
Gl 1850-0090 TRANSISTURIGEKMANIUM 2N11B38 PNP
1200=009¢ BUSHINGITRANSISTUR
1200=0076 INSULATORITRANISTOR
G2 1B50-0090 TRANSISTURIGERMANIUM 2N11638B PNP
1200-0092 BUSHING I TRANSISTOR
1200-0076 INSULATORE TRANSISTOR
("] 1850=00%94 TRANSISTUR 1GERMANIUM PNP SELECTED
1200=0043 INSULATORT TRANSISTOR ANODICEU ALUMINUM
=} 1850=0064 TRANSISTURIGERMANIUM 2N11B3 PNP
1200-0070 INSULATOR S TRANSISTOR
1200-00B7 CLAMPITRANSISTUR
1200-0081 BUSHING I INSULATOR WYLON
ll # See list of abbreviations in introduction to this section
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Section VI Model 851B
Table 6-1
Table 6-1, Reference Designation Index, General (cont'd)
&"é‘i’;ﬂ'{f& # Stock No. Description # Note
5 1850-0064 TRANSISTUR 3CeRMANIUM 2N1183 PNP
1200=0070 INSULATOKt TRANS ISTOR
1200-0087 CLAMPITRANSISTUR
(#1. 1850-009¢g TRANSISTUKIGERMANIUM PNP SELECTEU
1200=0045 INSULATQRITHANSISTOR ANOUIZEV ALUMINUM
K1 2100=0895 RIVAR ZK(FRONT)750K (REAR)OHM LIN 1/2W
0370=-0127 KNOB 3 INTENSITY
5040=0421 INSULATORSFUTENTIOMETER
RrR2 2100=-0027 RIVAR COMFP 10K OrfM Lu% LIN 2w
INT LEVEL ALJ
r3 2100=-01l8% RIVAR COMF 1 MeGOHM 30# LIN L/74w
ASTIas Aude
R4 2100-0clb RIVAR COMF le2 MEGUHM 20% LIN <#
FOCUS
0370=-0u26 KNUo»
5040=04 108 INSULATORIFUTENTIOMETER
KS 2100-015v RIVER 2=-5ECT LUK OHM 20% LIN 1/74w
TRACE ALIGN ADJ.
R6 0758=-0005 RIFAU UEPCs 4700 OHFM 5% L/72Ww
R7 2100-0893 RIVAR 2K(FRUNT) 750K (REAR)OHM LIN 2w
0370=012vV KNUBIBASE LINE CLIPPLR
R8 2100-0030 RIVAR COMF 100U UHM LIN
VERTICAL FUSLITION
R9 2100=-00867 RIVAR COMP 2500 OHM 10U®» LIN 1/7<w
ROKIZONTAL FUSLTION
R10 2100=-0019 RiVAR COMP 500 ORM 10x LIN 172w
0370=-0020 KNUBIBLALR L7500 DIA I ,F, VERNIER
R11 0727-0004 RIFXD UEFL £ OHM 1x L1/72W
k12 VT 7=0004 RIFAD UEFL 5 OHM 1R l/2W
21 3101=C03> SeiT HISLILE DPLT
115v/250v
52 V0S5 1-6040 SrITCH AS5Y1 5YiiL
U370=011¢ KhNGE
SYnC
53 3101-0052 St 1TUHPUSHBUTTON SPST, NORMALLY OPEN
SINGLE SwELF
T1 F100=02T74 ThutSFURMER IPONER
LI.“’.
V1 508 3=-Cozs ELECTRUN TULEICATHOLE=RAY P=< PHUSPHOR
NCT USED whin UPTION 07+ OR 31 SPECIFIED
U0B5]1=£0e6 FILTERICKT LT« BLUc
UsSel WITH F=2 PHUSPHUR
120A-20 BELELICRT .
V1 5083=-0634 ELeCTRON TUEEICATHULUE=RAY P=7 FHOSPHOR
OFTION Q7
L20A=-B3A LIGHT FILTERIAMBER
FUR CRIT V1
vl 5083=0654 ELECTRUN TUBE#CATHUDE=RAY P=31 PRCSFHOR
OFTION 31
120A-83G LIGHT FILTERIGREEN
FLUR CRT vl
Wl V0B51-6047 CAbLe ASSY«s IF INPUT
13=IN COAX W/BNC FEMALE ul bBNC MALE Pl
= See list of abbreviations in introduction to this section
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Table 6-1
Table 6-1. Reference Designation Index, General (cont'd)
% Stock No. Description # Note

0C851-6016 CABLE ASSY.I1SYNC INPUT

23=10NCH CLUAR W/BNC FEMALEJACK ub
00851=6015 CABLE ASSYs!SWEEP QUTPUT

2u=IN COAA W/BNC FEMALE J7
00140=61606 CABLEtHIGH VOLTAWE: INCLUDES 27UK RES
1400=-0084 FUSEHOLDER EXTRACTOR POST TYPE
1200=-0037 SOCKETICRT Tuse
1200-0085 COVER PLATLICRT SOCKET l&4=CONTACT
1200-0050 PINICRT SUCKeT

# See list of abbreviations in introduction to this section
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Section V1 Model 851B
Table 6-2
Table 6-2. Reference Designation Index, Assembly A2
522ﬁ;§3f§h % Stock No. Description # Note
00851-6003 RF CIRCUIT ASSEMBLY
PREFIX DESIGNATIONS IN THIS TABLE WITH A2
al VOBS1=6025 INPUT SWITCHING CIRCUIT aSSY
QVES51=-0013 CUVERIKRF CKT ASSY A2 HUUSING

ajci v150-009> CIFAD CEh weUlUF +30=-2u LUUVWCw

All2 V150=-Cu93 CiFxy CER G«ULUF +80-2u 100VLCw

Al1K1 VES0=-012> RELATIUPLT 1/78A 24VDCICOIL 26eVul

AlRZ 0490-012> RELAYIUPL] 1/44A cdvDCICOIL cwvul

AlLl 9140=0140 CULLIFAD KF LOWU Un

AlL2 9140=0lbo COILIFAD KF 1040 uUn

ALTB1 QUES1-<014 BLANK PC BUARDIINFUT SeITCHING CLIRCULT

a2 QU5 1=60e2 20MC AMPLILF IER ASSY

a2c1 0150=0U5U Ci1FXLD CER IUUOFF 600 VUCw

LeCe 0150-0u9s CIFAL CER weULUF +80=20 10UVLCH

a2C3 0150-004e CIFXD T] 4«7 FF 5% 500 VUCW

A2CH Vi40=-Cé25 CitFXu MICA 200FF 1% 30UVUCH

a2Cs | 0150=-0093 Cthxu CER ULULUF +80-20 100VWCa
| a2ce | 0150-C093 CIFXD CEK UsULUF +80-2u 10UVOCH

agc? U150=0050 CiFxu CER 1U0UFF ou0 vOCwm

Acll 9140-0235 CGILIRF TAFFED Us95=1.0UH

az2L2 9140-023¢ COLLIRF TAKFED U.254UH=0.50UH

ALl 9140=0140 COILIFAD KF 1040 Un

A201 | 1850-0153 TRANSISTURIFNE SMl64c

A2R] 0683-2725 RIFXU COMF <70u OHM 5% 1/4w

A2R2 ves3=1525 RIFXD COMF 1500 OHM 5% 1l/4w

FACTORY SELECTED PART:TYPICAL VALUE GIVEw

A2R3 UbpS=6b25 RIFXQ COMP 6o0u UHM 5% 1/uw

AZHH vbel-2<15 RIFXD COMF og0 OmM Sa L/7uw

AZRS ubge3-1615 RIFXD COmF 180 OmM 5» L/74w

aAzZT81 00851=2007 BLANK PC BUARDIAMPLIFIER (£0MC)

A3 v0B51=6023 FIKST 1=10RC BANUPASS FILTER AS5Y.

a3Cl 0140=0175 CIFXL MICA 39 PF 2% 300 vDCW

A3C2 0121=0037 CIVAR CER T=25FPF

A3C3 0140=-017> CIFXD MICA 33 PF 2% 30U VDCw

A3CY 0121-0037 CitvaR CER 7=25FPF

A3CS 0121-0035 CIVAR AIR 1.4=T7.3PF

A3CS 0160=017% CiFXD MICA 33PF 5% 300OvDCwW

A3C7 0150-0050 CIFxD CEK 1UUOFF 600 VLCw

A3CH 0150=-0093 CIFXD CER CJ0LlUuF +80-20 100VULCw

A3CY 0150-0093 CIFXU CER U+ULUF +80-20 100VUCH

A3C10 Uv150=-0050 CIFXD CER 1GUQOFF 600 VOCw

A3C11 0150=-0093 CIFXU CEr UsUIUF +80=20 100VLCw

A3C12 0150-0092 CIFXD CEK UsOLUF +80=20 100VUCw

A3K1 0490-0125 RELAYIUPLT 1/4A z4vDCICOIL 24vVULC

= See list of abbreviations in introduction to this section
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Model 851B Section VI
Table 6-2
Table 6-2. Reference Designation Index, Assembly A2 (cont'd)
Reference .
Designation % Stock No. Description # Note
a3K2 QUs0=-Clzs RELAYIUPOT L/4A cUVOLCICOIL zevul
asll 00551=a8005 CULILEIRKF
AlL2 QUd51=80ul CCILRF
ABLS 9140-0e35 CUILIRF TAFFED Ve99=1e0UH
A3LY $140=-0150 CCUILIFAU hF ¢ce7 UH
A3LS 9140=0140 CULLIFAD RF LUWC UH
A3LS F140=-0140 CUILIFALU KRF L0«U UH
A3Q1 1B50=0155 TRAKSISTURIFENP SM164c
AJR1 Obb3-2725 RiFAy COMF 700 UMM 5% 1/4w
A3R2 VeB3=-6825 RiFau COMF eBOU UHM 5% 1/4n
A3R3 Ues3=-1525 RIFXU COMF 150U UHM S% 174w
ASRY 06u3=U305 RiFXu COMF 43 Uhm 5% +<5w
FALTURY SELECTeDl PARTITYPICAL VALLE GIVEN
A3RS 0683~1V15 KEFXO COMPF LU0 CHM 52 1/7uw
A3TB1 00851-20u8 BLANK PC BULRDIFLRSTs 1=10KCs wF FILTER
A3Y1 V410=0091 CRYSTALIWLUAKTZ <uML
A3Y]l AND AuY)l (MATCHEL Palk)
A4 00851-6024 SELOND 1=1U KC oANUPASS FILTeER ASS5Y.
A4CL V150-009> CIFXU Ceh UsULUF +80U-2u LUUVUCH
Ayc2 0150~-CuL9> CiFAau CER L40LUF +B80=20 1O0UVUCH
AUC3 0150=0095 CIFXU CER V.UIUF +80-20 10UVUCH
AUCY V150=005y CiFr2y CER LLIUUFF 600 VuCw
AUCS 0121-0u37 Civan CER 7=¢5FF
A4CH Vily0=C175 CiFAu MICA 29 PF 28 300 vDCw
AUCT Ul30=-0ul7 Civir CER w©=50 PF N750
A4CH Ulgl=0033 CIVAR AIR Lek="7+3PF
A4CHO ul21=-0037 Civar CER 7T=-¢5FF
A4C1O0 0Ul40-0175 ClREXu MILA 09 FF 2% 30U VOUW
A4C1) 0150-0u%3 CiFXU CER UeULUF +8BU=20 100VUCw
A4Cl2 0150=0095 CIFXU LER UeuluF +80=2U 1O00VUCH
AUK1 0490-0125 RELAYIOUPUT L/74A 24VuCiCulL <4vuUL
AUK2 o4sU=-0125 RELAYIUPUT 1/4A 24VUCICOIL <ldvLC
AuL1 0085 1=8006 CCLLIRF
aA4L2 0UBS 1 =80UH CCILIRF
AL4L3 9140-014¢ CUCLILIFAD KF LO«U UH
AULY 9140-Clue CULLIFXD KF LU0 Un
AULS 9140=-0140 CCILIFAD RF 100 uH
A4Q1L 1850=-0155 TRANSISTURIENP SMlsd2
A4R] 0&63=2725 RiFXU COMF <700 OHM 5% l/4n
AURZ2 0683=1525 RiFAU COMF 1500 OHM Sk l/4w
AUR3 Q6b3-6b25 RiFAU COMF co0U VHM 5% L/4w
ALRY 0683-331. RIFXU COMF 330 OHM 5x L1/4w
AURS 06b3-1015 RIFXL CUMF LUU URM 5% L/uw
A4TB1 0085)-20uY BLANK PC BULRDISECUNV 1=10KC BP FILTER
A4Y] 0410-00%1 CRYSTALIWUAKRTZ 2uMC
# See list of abbreviations in introduction to this section
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Model 851B

Section VI
Table 6-2
Table 6-2.  Reference Designation Index, Assembly A2 (cont'd)
P—Eﬁﬁﬁégﬂfﬁg % Stock No. Description # Note
A3Y1 AND A4Y1l (MATCHED PAIR)
AS 00851=-6026 OUTPUT Sw1TCHING CIRCULT ASSY.
ASC1 0150-0095 C1FXU CER UsUIUF +80=20 100VUCw
AS5C2 0150=0093 CiFX0 CER UsULUF +80=20 10QVUCw
A5K1 0490-0125 RELATIUPL! 1/4A 24VDLICOIL 24Vul
ASK2 Ous0-0125 RELAYIUPUT 1/44 24VDCICOIL 24VDC
ASL1 9140-0140 COILIFXD RF 1040 UH
ASL2 9140=0146 COILIFXD RF 10.0 UH
A5TB1 00851-2015 BLANK PC BUARD=-OUTPUT SwITCHING CIRCUIT
A6 00851=-6021 ASSY . ICURKENT=CONTROLLED ATTEN.
AsCl 0160-0179 CIFXD MICA 33PF 5w 300vDCw
A6C2 0150-0093 CtrxD CER U.UIUF +80-20 10QVUCwe
auolC3 0160=0179 CiFAu MICA 53PF 5% 300VDCW
A6CY 0150=0093 CIFXD CER U.ULUF +80=20 100VuUCw
AoCS 0160-017% C1FXO MICA 23PF 5% 300vDLw
AbCo 0140=0192 CIFAD MICA o8Pk 5% 300VDLW
A6CT V1s0=019c CIFXU MICA ®BPF 5% 300vDCW
A6CS 0160=-0179 CitFau MICA Z3PF 5w 3u0vDCw
AGC9 0160=0179 CiFXD MICA >3PF 5% 300vDCw
AGCL10O 0150=0093 CIFAU CER U.0LluF +p0=-20 100VUCw
asCll U1e0=0179 CiFAU MICA 23Pr 5% 300VOCH
A6Cle2 0150-0050 CiFxu vER L1LUUFF 600 VUCH
AGCL1D 0150-00U93 CIFAU CEK U.ULUF +80U=-20 10GVULCw
ABCl4 0140-017¢ CiFx0 mICA 100 PF 2% 300 VDCa
a6CR1 1901-0i6« SEMICON UEVICEIUIOUE SULD IN SeT OF 6
ABCRZ 1901-016< SEMICON LEVICEIDIOUE SULL IN SeT OF 6
AGCRS 1901=016<c SE~ICON UEVICEIDIOUE SOLU IN SeT OF 6
ASCR4Y 1901=016¢ SEmMILON UEVICEIDIOUE SOLL IN SET OF 6
ABCRS 1501=0162 SEMILON DEVICESCIOLE SOLC IN SeT OF 6
a6CRe 1901=-0162 SEmMICON UEVICEILIOUE SULL IN SET OF 6
a6L1 ouas51-80U9 CCILIRF
AbL2 Y140=014y CULLIFAD KF les6 UH
ABL3 9140-0140 CCILIFXD rF 1040 Un
AS6LY 9140=-015¢ COILIFXD KF 4l.00 UH
AsLS Y140=-0lus COILIFXD KRF lep® UA
AbLS 9140=-0140 COILIFAD KF 10.U Un
aelL? F140=014y COILIFAD KFr led® UM
A6LB 9140-01u9 COILIFAD RF 1.6 UM
ABLY F9140=014y COILIFXD HF le.d6 UH
ASL10 V0a51=-3010 COLLIRF
AsLll 9140-0235 COILIRF I1AFFED 0s95=1.bUH
asL12 9140=-0159 COILIFXD U+47UH <UR
Abul 1850=-0153 TRANSISTUKIFENP SM1642
ASR1 0683=-2725 RIFXD COMP 2700 UHM 5% 1/4%
= See list of abbreviations in introduction to this section
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Model 851B Section VI
Table 6-2
Table 6-2. Reference Designation Index, Assembly A2 (cont'd)
rence
F_Ezﬁﬁigguon % Stock No, Description # Note
ABR2 0683=-6825 RIFAD COMF 6800 OHM 5% ls4w
AGR3 0683-1525 RIFXU COMF 1500 OHM 5% 1/4w
ABRT1 0852-0021 RITEMPERATUKE COMPENSATING 100 OHM 5% 25C
AGTBI 00851~2010 BOARUICURRENT=CONTROLLED ATTEN
A7 00851~6020 ASSY! 20 MC [«Fe« AMPLIFIER
A7C1 0150-0050 CiFxD CER LOGUOFF &u0 VUCw
ATC2 0150=0093 CIFXD CER U,01UF +30-20 100VLCw
ATC3 0140=-0170 CIFXD MICA 100 PF 2% 300 viuCw
A7CH 0150-0050 CtFx0 CER lOQOFPF 600 VOCw
ATCS 0150-0093 CIFXD CEK U+0IUF +80-20 100VUCw
ATCS 0150-0093 CIFXU CER ULUIUF +80-20 100VUCH
ATCT 0140-0190 CiFx0 MICA 39 PF 5% 300 vDCw
ATCB 0150-0050 CtFxu CER LGOUPF 600 vLCw
AT7CS 0150-0093 CiFAQ CER ULOLUF +80=-2U 100VUCH
A7C10 0150-0093 CIFXU CER UsULUF +80-20 100VULCw
A7C11 0140-0215 CIFXD MICA EQPF 2% 300vDCw
A7C12 0150-0093 CIFAY CER U UIUF +80-20 100VUCH
ATCL13 0150-0093 CIFXU CER U«DLIUF +80=20 100VUCW
ATC1Y 0150-0093 CiFXD CER GsULUF +80=20 100VUCW
ATCR1 1910-0011 SEMICON UEVICEIDIOUE GERMANIUM
ATCR2 1910-0011 SEMICON VEVICEIDIOUE GERMANIUM
ATCR3 1910-0011 SEMICON LEVICE!DIODE GERMANIUM
ATCRY4 1910=0011 SEMICON UEVICESDIOUDE GERMANIUM
ATLL 914C-015% COILIFAD Uek7UR <£0% {
ATL2 9140-0158 CUILIFAD leUUH 1U%
|
A7Q1 1850=0153 TRANSISTORIFNP SMlol2 '
ATQ2 1850-0153 TRANSISTURIFNP ShleuZ
ATQ3 1850=-0153 TRANSISTURIENP SMlel2
ATQ4 1853=-0002 TRANSISTURIFNP SILICON F SQMC MIN
ATQS 1854=0005 TRANSISTORIZNTUB NPN SILICON
ATR1 0683=-3925 RIFAD COMF 3900 UHM 5% 1/4w
ATR2 0683=-6825 RIFXU COMF 6800 OHM 53 1/4w
ATR3 06E3=-1825 RIFXD COMP 180U UHM 5% Ll/4w
ATRY 06835-5105 RIFXD COMF 51 UMM 5% 1/4%
FALTURY SELECTED PARTITYPICAL VALUE GIVEN
ATRS 0683-6805 RIFXD COMP B OHM 5% 1/4w
ATRG 0683=-6825 RiFXy COMF o800 OHM 5% L/uw
ATR7 0683-3925 RiFXD COMF 590u OHM 5% 1/4w
ATRB 0683=1225 RIFAU COMP 1200 UHM SR L/4w
ATR9 NOT ASSIGNEL
ATRI1O 0683-6805 RIFXD COMF 6B UMM 5B L1/74w
ATR11 0663=3925 RIFXD COMP 390U UHM 5% 1/4w
ATR12 0683=-6325 RIFXy COMP €80V UHM 5% L/4w
ATR13 0683-2705 RiFAu COMF 27 COHM 5% 1/4w
ATR1G UbB3=-1525 RIFAD COMF 1500 OHM 5% l/4w
ATR1S 0683-6805 RIFXU COMP ¢B OHM 5% 1/4w
ATR16 0683-2235 RIFXD COMP (2K UHM 5% 1/4W
- = See list of abbreviations in introduction to this section
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Section V1 Model 851B
Table 6-2
Table 6-2. Reference Designation Index, Assembly A2 (cont'd)
&eé‘?éu}m&. % Stock No. Description # Note
ATRL17 OeB3-1245 RIFAU CUMF 120N UHM 5% L/4w
ATR1B Obs4=-1u2l RiFxu COMP 100u ORM 10% /4w
ATR1S 0633=153> RIFAD COMF 1SK UHM 5% 1/4n
ATRT1 vesez=-002v RITEMPeRATURE COUMPENSATING 150 Unk 5% <£50
ATTL 9120-0090 TRANSFURMER I INTERMEDIATE FREWQUENCY
ATTBL 00851-2011 BLANK PC BUAKDIIF cumC
cl 0150-011% CiFAU CEK £A(040U1 UF) <Om <50VUCH
e V150=002< CIFXD 1] 2e0PF 11U 500V0DCwW
c3 0150=001% CiFXxu CER 1UUUFF 20% SU0 VOCw
cy 0150-001% CiFXu CER LCOUPF 20w 500 VOCw
c5 0180=-Cu7s CIFAY ELELT 20uF 25VOCw
(o U150=001% CiFAu CER 1LDU PF ¢Us 500VDCw FEED=THRU
J1 1250=0083 CONNECTORT ENC INPUT TO A2
Ll $140-0051 CUOILIFAD &UUL UN
R1 O6B4~-1U21 RIFAU COMPF 1000 OHM 10% /4w
wl 00851~60<9 CAGSLE ASSY.
T7=INCH CUAA W/7MALE RF COnMN
w2 00851-6050 CABLE ASSY.
9=1INCH CUAA w/MALE RF CONN
w3 0Va51~609% CAuLe ASSY.
T=INCH CUOARA W/MALE RF CONN
s 00851-0029 CAbLe ASSY.
T=IinCH COAR W/7MALE RF CONN
a5 00651-6021 CApLE ASSY.
22=1NCH CUAAIATTEN=VERT UISPLAY SWITCH
(1] 00651=-6024 CABLESS=INLh CUAA VIUVED QUT TO VERT amMm
w7 00851-6033 CABLE116=17/2 INCH COUnx
Wikl 1250-022% CONNECTOKIRF CABLE PLUG SUB=MINIATUKRE
w2P2 1250-0229 CONNECTORIRF CABLE PLUG SUB=MINIATURE
a3P3 1250-0229 CONNECTOREINF CABLE PLUG SUB=MINIATURE
»a4Py 1250-022% COWNECTURIKF CABLE PLUG SUB=MINIATURE
il 00851-8003 FILTERILUN=FASS
22 00851-3003 FILTERILOW=FASS
i3 00851=-8003 FILTERILOW=FASS
i 00851-8003 FILTERILOWN-FASS
5 00851-600V3 FILTERILUR=FASS
MISCELLANEQUS
0340=0095 TEKMINALIFEEOTHRU TEFLON INSULATED
OUTPUTH 20 M 1.F. TO VERT amPL
# See list of abbreviations in introduction to this section
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Model 8518 Section VI
Cabinet Parts

Cabinet Parts, Model 851B

on % Stock No. Description #

™ Relerence
|_Designation

TQ

b 1S 5060-0734 FRAME ASSEMBLY 2

0590-0053 #6-32 NUT-CAPTIVE, J TYPE FOR 0,125" 8

- 00851-0002 FRONT PANEL 1

2530-0011 #8-32 X 3/8" FH SLOT DR W/INTERNAL LOCKWASHER 4

2. 5060-0763 HANDLE ASSEMBLY :S1DE 2

. 5060-0765 RETAINER :HANDLE 2

2550-0013 #8-32 X 5/16" BH, PHILLIPS DRIVE 4

g. 5060-0767 FOOT ASSEMBLY 5

. 1490-0030 STAND:TILT 2

z. 5000-0052 TRIM:ALUMINUM 2

. 50600776 KIT:RACK MOUNTING 1

9. 5000-0742 SIDE COVER :UNPERFORATED 2

2370-0020 #6-32 X 3/16", 100°FH, PHILLIPS DRIVE 8

10. 5060-0740 COVER ASSEMBLY :TOP ,UNPERFORATED 1

2370-0021 #6-32 X 7/16"FH, PHILLIPS DRIVE 4

1. 50600752 COVER ASSEMBLY :BOTTOM ,UNPERFORATED 1

2370-0021 #6-32 X 7/16"FH,PHILLIPS DRIVE 3

12, 00851-0001 REAR PANEL 1
2515-0017 #8-32 X 1/4" ,RECESSED PHILLIPS PANHEAD W/INTERNAL

LOCKWASHER 4

13. 5060-0216 BRACKET ,JOINING KIT 1

2370-0013 #6-32 X 3/8", 100°FH PHILLIPS DRIVE 12

# See list of abbreviations in introduction to this section




Section VI Model 851B
Table 6-3

Table 6-3. Replaceable Parts

% Stock No. Description # Mir. Mir. Part No. TQ!
0121-0033 CIVAR AlK le4=T743PF T4970|u 1E9=-3 2
0121-0037 CivAR CER 7=25FF 72982538 002 N3VO 7=-25PF 4
0130-C017 CiVAR CER R=5C PF N750 28480 |V130=-0017 3
0140=0160 C:FxD MICA 340u PF 5% 500 VDLW lQbe | UM2OF 342y 1
0140=-0175 CtFxD MICA 39 pF 29 30u vDCw ouuee | LUMISE3IS0G (300V) 4
0160-0176 CiFxD mMICA 100 PF 2% 300 vu(s 04Ube |UMISFL01G 300V 2
0140-C180 CtFxD MICA 2u0C PF 28 2500 VDCw pli0be |DMISF 2026 (3p0V) 1
0140-01%90 CtFXD MICA 3% FF S9 30C yDCw OLUbe |UMISE IS0J 300V 1
0140-015%2 C1FXD MICA 68PF 5% 20CvOCW CU406L |UMISESBOY 2
0140-0194 C1FxD »I1CA 110 PF =3 300VDCwW plube |UMIEF111J 300V 1
0140=-0157 C1FXD MICA 1ED PF 5% ceBLAy|u1lN0=0197 1
nD140-0204 CtFxD MICA 47 FF 5% NPU 500VLCa QUUbZ |LU1SE4TOY 1
0140=-0207 C1FXD MICA 330rF 5% 500VOCW QU6 |UMLISF331J 500V 3
0140=-0215 CIFXD MICR BUPF 2% 300CVOCW 406 |LMLISEBOOSG 300V 1
0D140=-0225 CtFAD MICA 300FF 1% 30UVUCW QUQ6<|UMLSF 301F 300V 1
0150-001% CtFAU CER 1000FF 20% 500 VUCH» 729R | 327005X5U0102M 3
0150-0022 CIFXD T1 3e3PF 1J0% 500vULCW 78488 | 1YPE GA 1
0150-0023 C1FxD CER 2000FF 20¥ 1uGuvDChe P181c|TYPE JF 002 204 1
0150-0036 C1FXD CER 470 FF 20% &KV 914lb|RERVETO 20« 2
0150-0042 C1FxD T1 8.7 PF 5% S0U vDCw 7E4B8 | TYPE GA 1
0150=0050 C:FxU CER 10UOFF 600 VuCe BU4ll|TYPE E >
0150=-0093 CtFXD CER Q«UILF +R0=20 10UVLCs Jl4le|TA 31
0150=009% C1FxD CER U«USLF 100VDCW 9141b|-TAa 1
N150-0119 C1FXD CER 2X(0.01 UF) 202 250Vulw SE2RY|41L159A 2
0150=-0121 C3F»0 CEk Qe lUF 50 VvDCw 56289 | SCL50A 3
0160-C134 CIFXD MICA 2-.0FF 5% 300VOCW 14655|COL8F221J(300V) 1
0160-0151 CIEXU CER 4700FF +p0%=20% 40U0VLCW 71590 | LALT2-097C3 F
0160-0163 C1FXxD MY 3300PF 10% 28480|0160-0163 1
0160=0174 C1FXD CER J+47UF BOE 2LVOCW 5628y |5C11a 3
0160-0178 CtFXD MICA 27PF 5% 30C0vDCwW QU6 |DMISE2TOU 2
0160-0173 Ci1FxD MICA 335PF 5% 300+0Cw 0406 | DMISE3Z30J 7
0160-0822 CIFXD T1 2+2FF S5& S00VUCw 78488 | TYPE GA 2
0160-2054 C1FXD MY Ce015 UF 108 3000VDCW 71436 |PM5153=-345 3
0170-0018 C1FXD MY 1UF Sx 200VDCa Buyll|HEm & 1
0170-0038 CIFXD MY 0.22U0F 10% 200VDCH 56239 | TYPE 14BP 14BP22492 1
0170-0042 CiFxD MY Q«335UF 5% 100vDCw 99515|TYPE E120 £1 3340 P
0170-0051 CIFXD MY C«635UF 5% 100VOCW 99515|c 120 EP 31704 1
0170=-0064 CiFXD MY O.47UF 10% 10LVOCW 2U446|61F39AALTY 4
0170-0079 CIFXD MY 0.047LF 20% E0UVODCW U411 |STYLE 3 TYPENGUILPE 1
0170-0083 C1FXU MY 0.022UF 20% S0UVUCW BU4LL|6UIPE STYLZ 1 1
0170-0084 C1FXD MY 0.06BUF 20% 50UVUCH BU41L|60LPC STYLE 3 1
0170-0086 CIFXD MY (0e22UF 20% S0UVLCW B441L |OVIFE STYLEZ 3 1
0180=-0042 C:FxD ELECT 120UF 350vuCa SEZA9[D32353 1
0180-0047 CIFXD ELECT SO0UF 7SVOLw 5689 |L32643 2
01R0-C049 C1FxD ELECT 20UF SOVDCw 56289 | 300C198A]) 1
0180-0059 CIFAD ELECT 10 UF +100-10% 2LViliw 56289 | 3001066025 1
0180-0076 C!FX0 ELECT 20UF 2SVDC# 56289 |40D 181 a2 1
0180=-0089%9 C1FxD ELECT 10UF=10%+100s8 150VUCwW 56289| 30021841 2
01B80=0097 Ci1FXD ELECT 47 UF 10% 35VDCwW 56209 150D0476%X903552 2
0180-0098 Ci1FXD ELECT 100 JUF 20% 20VODCw 562089 1500107 002052 1

= See list of abbreviations in introduction to this section
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Table 6-3. Replaceable Parts (cont'd)

%8 Stock No. Description # Mfr. Mir. Part No. TQ
0180-0101 | CtFXD ELECT TA 1.8UF 10% 35VLCw 56289 | 1500185x90358E 1 |
0180=-0104 CtFXD ELECT Z0GUF 15VDCW 56289 |30D174A1 1 -
C1BO=0113 C3FxD ELECT TA 100UF +20=-15% 3uvOCwe 5628%|109C107C203012 1
01R0-0116 Ct1FxD ELECT TA 6.8UF 10 35VLCw 56289 | 1500685x903582 1 %
01R0=0119 CIFXD ELECT IUF =10+10U% 25vLCW 56289 | 30017541 i 1
0180-0138 CH1FXD ELECT 100 UF =10+100» 4UVLCW 56289 | 036254 1
01R0=-0230 Ci1FXD TA ELECT. 1UF 20% 50VDCW 5628%| 1500105X0050A2 1
01R0-0231 CiFXD TA FLECT. 3.5UF +20=15» 75VDCw 56289 | 109D0355C2075C2 1
01R0=-0232 C1FXD TA ELECT. 10OUF 20» 100VLCW 56289 | 2090106C2100F2 1!
01R0=0233 Ci1FXD TA FLECT. 20UF +20-15% 6uvICw 56289 | 10902060 2060F2 | 1|
0180=0234 Ct1FxD TA FLECT. 33UF 20% 75V0Cw 56289 | 1090336X0075F2 1
0180-0235 Ct1FXD TA FLECT. S56UF 20% 75VDCw 56289 | 109C566X0075T2 1 |
0340-0095 i TERMINAL IFEEQTHRU TEFLUN INSULATED 98291 [FT=310P=20 1
0370=0026 KNOE + 28480 |U370-0026 2
0370-0112 [ KNOH!IF BANDWIDTH 28480|03706-0112 3
0370-0113 | KNOE+ 28480 |0370-0113 1
0370-C114 | KMNGEY 28480 |0370=-0114 1
0370-0120 | KNOFIBASE LINE CLIPFER 2B4B80|U370-0120 1
0370=-0127 | KNOBIINTENSITY 28480 |u370-0127 1 .
0u10-0091 | CRYSTALIGUARTZ 20MC 0l113e|CBL 2 '
0490-012% RELAYIDPDT 1/4A 24VDCICOIL 24VULC 28480 |U490-0125 12 f
0&683-1015 REFXD COMP 100 OrM 5% 1/4w 01121|CE 1015 s !
06B83=-1025 RIFXD COMP 100U OHM 5% 1/44# 01121 |CE 1025 3 '
06B83=-1205 RIFXD COMP 12 CUHM Sk 1/4w o1121|C8 1205 1
0683-1215 RIFXD COMP 120 OHM S% 1/4W oli21|c8 1215 1
0683-1225 | RIFXD COMP 1200 OMM S3 1/u# vi121|cs 1225 18
0683-1235 | R1FxD COMP 12K OAM 5% 1/4w ol121|CB 1235 21 A\
0683=-1245 | RIFXD COMP 120K OHM 5% 1/4w 01121|C8 1245 1
06B3-1345 RiFXD COMP 130K OHM S5pal/4w 01121|CB 1345 1|
0683-1525 | RIFXD COMP 1500 OHM 5% 174w 01121|Cb 1525 6
0683-1535 ! R1FXD COMP 15K OHM 5% 1/4w 01121|CB 1535 3
0683-1635 RIFXD COMP 16K OHM S% 1/4w 01121|CB 1635 2| |
06B83-1815 RIFXD COMP 180 OAM 5% 10w 0l121(cB 1815 1
0683-1825 RIFXD COMP 1800 OHM 5% 174w vi121/cB 1825 2
0683-1835 RIFXD COMP 18K OHM 5% 1/4w C1121|CB 1835 | 1
0683-2025 Ri1FXD COMP 2000 OHM 5% 1/uw 01121|C8 2025 3
0683-2215 RIFXD COMP 220 OHM 5% 1/4W ol121|Cb 2215 2
0683-2225 RIFXD COMP 2.2K OHM 5% 174W o1121|GB 2225 3
0&83-2235 RIFXD COMP 22K OAM 5% 1/4Ww 01121 (Cb 223% 1
0683-2435 RIFXD COMP 24K 0OrAM 5% 1/4w 01121|CB 2435 2
0683-2705 RI1FXD COMP 27 OHM 5% 1/4w oli121|cB 2705 1
0683-2725 RIFXD COMP 2700 OHM 5% 1744 01121|c8 2725 5
0683-2735 RIFXD COMP 27K OHM 5% 1/4w o1121|Cb 2735 3
0&83-3025 R:FXD COMP 3000 OHM S% 1/4#% 01121|ce 3025 1
0683-3335 RIFXD COMP 33K OHM 5% 1/4w oli121(ce 3335 2
0683-3625 RIFXD CCMP 3600 OHM 5% 1/u4W 01121|CB 3625 1
0483=-3525 RIFXD COMP 3900 OHM 5% 1/u4w 01121|CB 3925 4
0683-3335 RIFXD COMP 39K OHM 5% 1/4W Gl1121|CB 3935 1
0683-u305 RIFXD COMP 43 OHM 5% +254 01121 |CB 430% 1
0683=u725 RIFXD COMP 4700 OHM 5% 1/u4w D1121|CB u725 3

# See list of abbreviations in introduction to this section
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Table 6-3. Replaceable Parts (cont'd)

f# Stock No. Description # Mir. Mfr. Part No. TQ
0683=U735 RIFXD COMP 47K OHM Sk 1/4W 01121 [Cb 4735 | 1 |
D&A3-5105 RIFXD COMP 51 UMM 5% 1/4w ull2l (cB 5105 | 2 ,
0683-5125 R1FXD COMP 5100 JOHM 53 1/4ws 01121 /CB S512% 2
06R3-5625 | RIFXD COMP 54600 OHM 5% 174w 01121 [CB 5625 1
0683-6805 ‘ RIFXD COMP 6B (OHM T2 1/4w 01121 [CB ¢8OS 3
0683=6B25 | RIFXD COMP 6BOU JHM 5% 174w 01121 |CB eB2s 9
0683-9115 | RIFXD COMP 910 OHM 5% 1/4W 01121/|CB8 9115 1
06BU4-1001 | RIFXD COMP 10 OHM 108 L/74w 01121 |CE 1001 i
06B84-1011 RiFXD COMP 100 OAM 10% 1/4w 01121 [CB 1011 1
0684=-1021 | RIFXD COMP 1000 OHM 10w 1/4w 01121 /C6 1021 2
06B84=1031 RiFxD COMP 10K OrAM 10% l/uw pliz2l |CE 1031 Al ]
D6RU=UT]] R1FXD COMP 470 OHM 10% 1/44 uli21|cB 4711 1
0686-1225 RIFXD COMP 1200 OHM S¥* 1/24 01121 |EB 1225 1
0686-1825 R1FXD COMP 1BOU OHM 5% 1/2w ol121|ed 1825 1
0686=2025 RIFXD COMP 2000 OHM 5% 172w Ull2l|eb 2025 1

|
0686-2725 Ri1FXD COMP 2700 OHM Ss L/2W vll2l|Es 2725 1
0686-4725 | RIFXD COMP 4700 OMM 5% 1/24 01121 |EB 4725 1
0686=5115 RIFXD COMP S10 OHM S® Ll/zw 01121 |EE 5115 1 |
06B6-5625 RIFXD COMP S60C OHM S» 1/2W 01121 |EB 5625 1 |
0686-£225 R1FXD COMP 6200 OHM 5% 1/2w 01121 [EE €225 £ .|
06B6=7525 RIFXD COMP 7500 QJHM 5% 1/2W ull2l|es 7525 1
0687-1011 R1FXD COMP 100 OHM 10% 172w 01121 |EB 1011 1
0687-1021 RIFXD COMP 100CG OHM LU= 1/2W 01121 |EB 1021} 1
0687-1031 RIFXD COMP 1UK OHM 10% 1/2w c1121 e 1031 | 1
D6BT7-1041 RIFXD COMP 100K OHM 10z 1/2W 01121 |e8 10841 1]
0687-1051 RIFXD COMP | MEGOHM 10x 1/2w 01121 |E6 1051 | 1 |
0687-1231 RIFXD COMP 12K OHM 10% 1/2a 01121 |Eb 1231 2
0687-1521 R1FXD COMP 1500 OHM 10% 1/2w vllzl [eB 1521 2
0687-2211 R1FXD COMP 220 OHM 10% 1/2w 01121 |EB 2211 1
0KRT=27U1L R1FXD COMP 270K QOHM 10® 1/2W 01121 |eb 2741 1
0687-3311 RIFXD COMF 330 O™ 10® 1/24 01121 (B 3311 | 1
0687=3321 RIFXD COMP 330C OHM 10» 1/2w ©l1121|EB 332} 2|
0687=-3921 RIFXD COMP 3900 OHM 10a 1/2w 01121 [EB 3921 £y |
0687=-3931 RIFXD COMP 39K OHM 10% 1/2w vl121 [EB 3931 1 i
06B7=4721 RIFXD COMP 4700 OHM 10x L/2w 01121 [eb 4721 1 ,
0687=-4731 RIFXD COMP 47K OAM 10% 172w o1121 |[eB 4731 1
0687=-5611 RIFXD COMP 560 OHM 10% 1/2% 01121 [EB 5611 2
06B7=-5621 RIFXD COMP 56C0 OHM 10% L/2w vl12l [EB 5621 1
0687-6801 RIFXD COMP 68 LHM 10% Ll/2W 01121 |[EB €B8C1 3
0687-P221 RIFXD COMP B20U OHM 10a L/2W 01121 [EB B221 2
0690-1231 RIFXD COMP 12K O-M 10% 1w 01121 (=B 1231 1
0690=1851 RIFXD COMP 1.8 MZGOHM 10% 1w 01121 (6B 1851 4
0690-2721 R1FXD COMP 2700 OHM 10» 1W vl121|6B 2721 1
0690-3951 RIFXD COMP 3.9 MEGOHM 10% 1w 01121 |GE 3951 >
0690=R241 RIFXD COMP B20K OHM 10% 1w V1121 |GB B24) 1
0699-0005 RIFXD COMP 2.7 O+M 10% 14 01121 |GB 27G1 1
0727-0004 R1FXD DEPC 5 OhM 1¥ 1/2w 28480 |0727-0004 2
0727-0005 RIFXD DEPC 5477 OHM 1/2% 1/2n 2848¢ |0T727-0005 1
0727-0008 RIFXD DEPC 11.61 OHK 1728 1/2W 28480 |UT727-0008 1
0727-0010 RIFXD DEPC 17.61 OHM 1/2% 1/2% 28480 |0727-0010 1-

= See list of abbreviations in introduction to this section
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Table 6-3. Replaceable Parts (cont'd)

% Stock No. Description # Mir. Mfr. Part No. TQ
0727-0017 R1IFXD DEPC 37.35 OHM 1/28 l/&w 2B4BU |LT27-0017 1
0727-0025 RIFXD DEPC 51.5 OHM 1% 1/24 2B4BL |0727-0025 z
0727-0033 RIFXD DEPC &1.11 OHM 1lx 1l/2W ZB4BU |07£T7-0033 P
0727-00% R1FXD DEPC 71.16 OFF¥ 1x 1/2a 2R4BU |LTT-00306 1
0727-0042 RIFXD DEPC 96.25 0Kk 1/28 1/ W zP4BU [0727=-0042 2
0727-0048 RIFXD UEPC 150 O4M 1% 1/2W ZEUAL |0T2T7=-C04B 2
0727-0062 RIFXD DEPC 2u7.5 OHM 1/72a 1/7<W 2PUBL | UTT-00862 1
0727-0063 HIFXU DEPC 292.5 OWF 1z Ll/2W <BUBU |UT<T=0083 2
0727-0074 R1FxD DEPC 436 OHM 1722 L/7<w 28480 |UT2T=-00T4 2
0727-0094 RIFXD VEPC B7C OrM 1/22 L/2% zBubu |0UT727-0094 2
0727-0101 RiFxD DEPC 1.03K OHM la L1/2w 2BUBY |LT27=0101 1
0727-0122 R1FXD UEFC 2451K OHM la L/<W ZBubL | 0T2T-0122 1
0727=0123 KIFXU UEPC 290C OHM 1% 1/24 19701 |uC1s28 1
0727=-0124 RIFXD DEPC 3000 OHM 1% 172w 19701 |LUCL1/2CR2 1
0727-0126 RIFXD DEPC 3.266K OHM 1% 1/2% 19701 |uCl/2A 1
0727=01356 RIFXD DEPC 5.03K OHM 1n 1/2w 2b6U4BU|UT27=-0136 2
0727-0158 RIFXU VEPCe 1041K ORM 1¥# 1724 2B4BL|UTeT=-0158 2
0727-0163 RIFXD DEPC 11.ERL OHM 12 1/72¢ cBUBL | UTT=-0]153 1
0727-0170 RIFYXD DEPC 1BK OHM 1% 1/2w 19701 |UCL/2C 1
0727-0173 RIFXU DEPC 20K 0-M 1% l/2w ZRyBL|UT27-0173 1
0727-0178 K1FXO DEPC 2W.7K OHM 11 L/<Zw 19701 [LC1s28 1
0727-C18% RIFXD DEFC 417K OHF la Ll/2W 28480 | 0T727=-018% 2
0727-0398 RIFXD DEPC 3.79K OHM 1/2a L/7:W 2B4BO |UT27-0398 1
0727-0403 RIFXD DEPC S52.3K OHM 1/2a 1/2W 19701 |LC1s22 1
0727=0405 RIFXD DEPC 57.u6K OhM 1/2% 1/2w 19701 (UC1/s22 1
0757-0817 RIFXD MET FLM 750 OHM i» 1724 <BUB0U |LTST-081T7 1
0757-0831 RIFXD MET FLM 4,32k OFl, 1% 1/2% 284BU | LT5T=-0B3] 1
0757-08RS RIFXD MET FLM 15S.4x OHM 1¥ 1/48 2B4BUL | 0UT5T-0BBS 1
0757=-0887 RIFXU MET FLM 32.4x OHr 1T L/74w SBYPU | LT75T7-08P7 1
0757-CERY WIFXD MET FLM 143K OHM 1la Ll/7ud <BLEV|UT75T7=0889 1
0757-C892 RIFXD MET FLM 191K OUHM 18 L/uW 2B4R0 | UT57-08%90 1
0758-0002 RIFX0 MET FLM 560 OHM 5% 1/2a 07115|C 20 1
0758-0003 RIFXD MET FLM 1000 OHM 5& 1l/2W 2FuUBU | UTSBE=-0003 1
0758-0004 RIFXD MET FLM 2700 CHM 58 1/2% 07115|C 20 1
0758=-0005 R1FY0 MET OX 4700 OHM 52 1/2w 2B48BU | 0T758=0005 4
0758-0012 RIFXD MET FLM 12K OHM 5% /2% 07115|(C 20 2
0758-0017 RtFxD MET FLM 1500 OHM 5% 1/<% 07115|C <0 1
075B8=0022 RIFXU MET FLM E2K OHM 5% 1/2% 2BuBU | 0T5B-0022 1
0758~-0024 RIFXD MET FLM 100 OHM 5% 1/72¢ oT115(C 20 2
0758-C034 RIFXD MET FLM 2400 OHM 58 1/cw 0T115|C &0 2
0758-0033 RIFXD MET FLM S100 OHM 54 1/cWw UT115|C 20 2
0758-0uU43 R1FXD MET FLM 1800 OHM 5% L/&w G7115|C 20 1
0758=0044 KIFXD MET FLM 2200 CHM Ss 1/2¥ u7T115|C 20 2
075R=C04T RIFXD MET FLM 7500 OHM 5% l/zw L7T115|C 20 2
0758=-0051 RIFX0D MET FL™ 434 OFM S5 1/2w o7T115/|C 20 1
0758-0057 RIFXD MET FLM 5600 OHM 58 1/2zW O7115|L <0 1
0761-0016 KIFXU MET FLM 7500 OHM Sa 1w 07115|C 32 1
0761-0074 RIFXD MET OXx FLM™ 15K Chk 5% 1% 2BLBU |0T61=-00T4 2
0811-0040 RIFXD 4% 1 OnM 18 Sk 91637 [RSS 1
0912-0027 RIFXU we 3100 UFM ST 2a s5u34 (yTa 3 2

% See list of abbreviations in introduction to this section
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Table 6-3. Replaceable Parts (cont'd)
#p Stock No. Description # Mfr. Mfr, Part No. TQ
|
0852-0020 RITEMPERATURE COMPENSATING 150 GHM 5% 25C @ 01295 TM1/8 150 OHM=5X% 1
0852-0021 RI1TEMPERATURE COMPENSATING 100 OHM 5% 25C | ©01295|TM 1/8 100 OHM-5&% 2
0905-0050 GASKETIFELT BLACK 5716 INCH ThICK 85471 0BDN 1
1200=0037 | SOCKETi1CRT TUBE 72825 |97094 1
1200-0043 INSULATOR!TRANSISTOR ANODIZED ALUMINUM 76530 | 294457 2
1200-0050 PINICRT SOCKeT | 28480 |1200-00%0 14
1200-0076 INSULATORITRANISTOR | 02735 | DF 14AC 4
1200-0081 BUSHING 1 INSULATOR NYLON 26365 | 9TESPECIAL 3
1200-0085 COVER PLATEICRT SOCKET 14-CONTACT 72825 |9109-1 1
1200-0087 CLAMPITRANSISTOR 02735 |DF =13=A 4
1200-0092 BUSHING 1 TRANSISTOR | 02735 495334~ 8
1250=0053 CAPI1CONNECTOR BNC WITH CHAIN 91737 CW123A/U 1
1250-0083 CONNECTOR 1B8NC 91737 | UG=1094 /U 2
1250=-0149 CONNECTORIRF JACK CHASSIS RIGHT ANGLE 91737 |UG-1174/V 1
1250-0171 CONNECTORIBNC JACK 91737 /11266 "
1250-0212 CONNECTOR!JACK CHASSIS BNC 9173711656 1
1250-0228 | CONNECTORIRF JACK CHASSIS 94735 RF 6650 4
1250-0229 CONNECTORIRF CABLE PLUG SUB=-MINIATURE | QU735 RF 6621=27 4
1251=0148 CONNECTORIPOWER 3 PIN MALE 60427 H=106116-3L 1
1400-0084 FUSEHOLDER EXTRACTOR POST TYPE 75915 342014 1
1520-C001 PLATEIMOUNTING ELECTROLYTIC CAFACITOR 28480 | 1520-0001 3
1850-0040 TRANSISTORIGERMANIUM 2N383 PNP QU154 2N3B3 -2
1850-0062 TRANSISTORIGERMANIUM ALLOY JUNCTION 28480 1850-0062 5
1850=-0064 TRANSISTORIGERMANIUM 2N11B3 PNF 02735 |2N1183 2
1850=0065 TRANSISTORIGERMANIUM 2N1370 u1295 2N1370 4
1850-0090 TRANSISTORIGERMANIUM 2N11838 PNFP 86684 2N11838 2|
1850-0098 TRANSISTORIGERMANIUM PNP SELECTED 28480 1850-0098 | 2
1850-0153 TRANSISTORIPNP SM1642 28480  1850=0153 B ;
1851-0017 TRANSISTORI2N1304 01295 2N130u 6
1853-0003 TRANSISTORIPNP SILICON F SOMC MIN 28480 1853-0003 | 3
1854=0003 fRANSISTORINPN SILICON 2B4B0 | 1854-0003 7
1854-0005 TRANSISTORI2NTOB NPN SILICON 07263 | 2N708 6
1854=0022 TRANSISTORINPN SILICOM 28480 1854=0022 7
1854=0033 TRANSISTORISILICON NPN 2N3391 03508 | 2N3391 1
1901-0025 SEMICON DEVICEIDIODE JUNCTION 28480 | 1901-0025 (13
1901=-0029 SEMICON DEVICEIDIODE S1 600V 28480 | 1901-0029 | 1
1901-0033 SEMICON DEVICEIDIODE SILICON 1NugS5 B | 07910 IN4BSB 2
1901-0045 SEMICON DEVICE!DIODE SILICON | 2B480|1901-0045 2
1901=0047 SEMICON DEVICEIDIODE JUNCTION 28480 |1901-0047 4
1901-0049 SEMICON DEVICE'DIODE SILICON 28480 |1901=0049 8 |
1901-0059 SEMICON DEVICE:DIOPE 1IN629 03877 | IN&29 | 1
1901-0096 SEMICON DEVICE'DIODE SILICON 28480 | 1901~0096 | 4
1901-0142 RECTIFIERISILICON 26480 |1901-0142 4
1901=0162 SEMICON DEVICEIDIODE SOLD IN SET OF 6 28480 | 1901-0182 ©
1902-0017 SEMICON DEVICEDIODE Sl 28480 | 1902-0017 4
1902-0025% SEMICON DEVICE'DIODE SILICON 28480 |1902-0025 2
1902-0050 SEMICON DEVICEIDIODE SI JUNC B«66V 5% 28480 | 1902-0050 1
1902=-0241 SEMICON DEVICEIDIODE SILICON 10CV 5% 28480 | 1902-0241 1
1910-0011 SEMICON DEVICEIDIODE GERMANIUM 28480 1910-0011 4
2100=0019 RIVAR COMP 500 OHM 10% LIN 1/2W 28480 2100-0019 1
= See list of abbreviations in introduction to this section
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Table 6-3. Replaceable Parts (cont'd)

# Stock No, Description # Mfr. Mfr, Part No. T
2100-0027 RIVAR COMP 10K OHM 10% LIN 2w 28480 |2100-0027 1
2100-0036 RiVAR COMP 1000 OMM LIN 28480 | 2100-0036 1
2100-0067 RIVAR COMP 2500 OHMM 10% LIN 172% 28480 2100=-0067 1
2100-0092 RIVAR COMP 10K OHM 20% LIN 1/5W | 28480 )2100=0092 1
2100-0095 RIVAR COMP 100K OHM 30% LIN 1/5w 28480 | 2100-0095 1
2100=0107 | RIVAR COMP S0K OWHM 30% 173% VERNIER 28480 |2100-0107 1
2100=-0144 RIVAR COMP 250K OHM 30% LIN 2/5w 28480 2100-0144 1
2100-0150 RIVAR 2=SECT 10K OWM 20% LIN 1/uw | 28480 |2100-0150 1
2100-0154 R1VAR COMP 1000 OHM 30% LIN Os15# | 28480|2100-0154 3
2100-0189 RIVAR COMP | MEGOHM 30% LIN 174w 28480 |2100-0189 1
2100-0218 RIVAR COMP 1.2 MEGOHM 20% LIN 2w 28480 2100-0218 1
2100-0893 RIVAR 2K (FRONT)7SOK(REAR)OHM LIN 1/2w 28480 | 2100-0893 2
2100-0910 RIVAR COMP 2X35K OHM LIN 20% 1/4W | 71590 SERIES 8 TYPE 71=2 &
2100-0956 RIVAR COMP 500 OHM 20% LIN 1/20w 28480 2100-09%6 1
2100-0957 RIVAR COMP 5Kk OHM 20% LIN 1720w 28480 2100-0957 2
2100-0958 RIVAR COMP 10K OHM 20% 0.5W 2B4B0 | 2100-0958 1
2110-0016 FUSESCARTRIDGE 0.6 AMP SLO=-BLO 75915 8313.600 1
2110-0044 FUSEICARTRIDGE 0«3 AMP SLO=-BLO | 71400 | TYPE MDL 1
2140-0018 LAMPIGLOW 1/10W 24455 |NE 2E1 1
3100-0812 ROTARY SWITCH ‘ 28480 |3100-0812 2
3100-0815 ROTARY SwITCH12-SECTION 3-POSITION 28480 3100-0815 1
3100-1500 SWITCHIROTARY 28480 3100-1500 1
3101 3 SWITCHISLIDE DPDT 42190 4633 1
3101-00 SWITCHIPUSHBUTTON, NORMALLY OPEN 28480 3101-0052 1
3130-0041 SWITCH SHIELD 76854 3130-0041 1
£320-0007 EXTRUS ION :RUBBER 28480 4320-0007 1
5000-0408 COIL :BRACKET 28480 | 5000-0408 1
5040-0218 COUPL ING :MECHAN ICAL 28480 | 5040-0218 1
S040=- 0234 LAMPHOLDER 28480 | 504.0-0234 1
50u40-0235 BASE : LAMPHOLDER ‘ 28480 | 5040-0235 1
5040~ 0400 SUPPORT :CAPACI TOR 28480 | 5040-0400 >
50400401 SUPPORT :CAFACITOR 28480 goq.o.o;o; 2
5040-0418 INSULATORIPOTENTIOMETER 28480 5040-0418 1
50u0-0421 INSULATORIPOTENTIOMETER 28480 5040-0421 1
5060-06409 COILIALIGNMENT 28480 5060-040% 1
5083-0624 ELECTRON TUBE!CATHODE=-RAY P=2 PHOSPHOR 28480 |5083-0624 1
5083-0634 ELECTRON TUBE 1CATHODE-RAY P=7 PHOSPHOR 28480 | 5083-0634 1
5083-0654 ELECTRON TUBEICATHODE=RAY P=31 PHOSPHOR | 28480|5083-0654 1
9100-0274 TRANSFORMER 1 POWER 28480 | 6=2463 1
9110~-0042 CHOKEIFILTER 70 MH 1.0 AMP 1.5 CHM 28480 [9110=0042 1
$120~0090 TRANSFORMER 1 INTERMEDIATE FREQUEMY | 28480 9120-0090 1
9120-0092 TRANSFORMER1AUDIO 28480/ 9120-0092 1

|
9140-0051 COIL!FXD 400 UH 28480 914010051 2
9140-0082 COILIFXD RF 15 UH 28480/ 9140-0082 2
9140-0118 COILIFXD 500 UH 5% 99800 | 2500~14 1
9140-0137 COILt FXD RF 1 MH 2B4B0O | 9140-0137 3
9140-0146 COILIFXD RF 10+0 UH 28480 |914010146 2
9140-0149 COILIFXD RF 1.86 UH 28480 (914010149 5
9140-0150 COILIFXD RF 2.7 UH 28480 (914010150 1
9140-0152 COILIFXD RF 41.06 WH 28480 914010152 1
9140-0158 COILIFXD 1.0UH 10% 99800 1025-20 1
9140-0159 COILIFXD O.47UK 20% 99800 | 1025~-SERIES 2

02148-1
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Table 6-3. Replaceable Parts (cont'd)

2 Stock No. Description # Mir. Mir. Part No, TQ
9140-0232 COILtRF TAPPED 0.254UH=0.50UH 28480 (9140-0232 1
9140-0235% COILIRF TAPPED 0495=1+BUH 28480 |9140-0235 3
08551-2083 BUSHING : 28480 | 085512083 1
00140-61606 CABLEMHIGH VOLTAGE. INCLUDES 270K RES 28480| 00140-61606 1
00851-0006 BRACKETIPOWER SUPPLY 28480 | 00851-0006 1
00851-0007 SHIELDIHIGH VOLTAGE 28480 |00851-0007 1
00851-0008 COVER4SOCKET 28480 |00851~0008 1
00851-~0009 BRACKET:iSWEEP AND HORIZ AMPL PCBD A& 28480 |00851-0009 1
00851-0013 COVERIRF CKT ASSY A2 HOUSING 28480 |00851=0013 1
00851=-0014 COVERISWITCH IF GAIN 28480 |00851-0014 2
00851=-0015 PLATE+ COVER IF GAIN 28480 | 00851-0015 2
00851=-0016 BRACKETt!IF GAIN (DB) SWITCH 28480 |00851-0016 1
00851-0017 COVERIINPUT BP FILTER.AL2 28480 |00851~0017 1
00851-2004 BLANK PC BOARD LOW VOLT POWER SUPPLY 28480 |00851-2004 1
00851-200% BLANK PC BOARD: SWEEP & HORIZ AMPL 28480 | 00851=-200% 1
00851~-2006 BLANK PC BOARDIHY POWER SUPPLY 28480 |00851-2006 1
00851~-2007 BLANK PC BOARDIAMPLIFIER (20MC) 28480 00851-2007 1
00851-2008 BLANK PC ROARDIFIRSTs 1-10KC:+ BP FILTER 28480 00851-2008 1
00851-2009 BLANK PC BOARDISECOND 1~10KC BP FILTER 28480 | 00851-2009 1
00851-2010 BOARD!CURRENT=CONTROLLED ATTEN 28480 00851-2010 1
00851-2011 BLANK PC BOARDIIF 20MC 28480 00851-2011 1 |
00851-2013 BLANK PC POARDIVERT. AMP. 28480 00851-2013 1
00851-2014 BLANK PC BOARDIINPUT SaITCHING CIRCUIT 28480 00851-2014 1
00851-2015 BLANK PC BOARD=-OUTPUT SWITCHINGCIRCUIT 2B4B0  00851-2015 1
00851-2016 BOARD®INPUT B.P. FILTER 28480 | 00851-2016 1
00851-2022 CAVITY:FILTER 28480 00851-2022 2
00851-2026 FILTERICRT LT« BLUE 28480 | 00B51-2026 1
00851-2027 KNOB!IF GAIN 0-70 DB 28480 | 00851=2027 1
00851-202A KNOBIIF GAIN O-10 DB 28480 00851-2028 1
00851~6001 HV POWER SUPPLY ASSY 28480 00851-6001 1
00851-6002 SKITCH ASSY11F GAIN (DE) 2B4BU 00851-6002 1
00851-6003 ASSYIRF CIRCULT ) 280801'00851-6003 1|
00851-6006 SWITCH ASSY.1VERT. DISPLAY ZBU4BO 00851=6006 1
00851=-6007 SWITCH ASSY.t11.F. BANDWIOTH 28480 | 00851=-6007 1
00851 -6008 CRT. SHIELD ASSEMBLY 2B480 00851-6008 1
00851-6013 CABLE ASSYIATTEN OUTPUT 2B4B0 | 0UBS1-6013 1|
00851=-6014 CABLE ASSYIATTEN INPUT 28480 | 00B51-6014 1
00851=6015 CABLE ASSY«1SWEEP OUTPUT 28480 | 00B51-6015 1
00851-6016 CAELE ASSY«t1SYNC INPUT £B4B0 | 00B51-6016 1
00851-6017 LOw VOLTAGE PORER SUPPLY ASSY. 20480100351-0017 1
00851-6019 BOARD ASSYIVERT. AMPL. ASSY, 2B4BU 00B51-5019 1
00851-6020 ASSY! 20 MC I.F. AMPLIFIER 28480 00851-6020 |
00851-6021 ASSY« 'CURRENT=CONTROLLED ATTEN. 28480 00851-6021 1
00851-6022 20MC AMPLIFIER ASSY 28480 |V0B51=6022 1
00851-6023 FIRST 1-10KC BANOPASS FILTER ASSY. 28480 | 00851-6023 1
00851-6024 SECOND 1=10 KC BANDPASS FILTER ASSY. 28480 (L0B51~6024 1
00851=6025 INPUT SWITCHING CIRCUIT ASSY 28480 |00851-6025 1
00851=6026 DUTPUT SWITCHING CIRCUIT ASSY. 28480 | 00851-6026 1
00851-6027 CABLE ASSY«+ IF INPUT 28uB0 008516027 1
00851-5028 FILTER ASSY.!100KC BAND-PASS 28480 00851-6028 2

= See list of abbreviations in introduction to this section
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Model 851B Section VI
Table 6-3
Table 6-3. Replaceable Parts (cont'd)

# Stock No. Description # Mfr. Mir. Part No. T
00851-6029 CABLE ASSY. 28480 |00B51-6029 3
00851-6030 CABLE ASSY. 28480 |00B851-6030 1
00851-6031 CABLE ASSY. 28480 |00B51-6031 1
00851-6032 CABLE ASSY. 28480 |00B51~-6032 1
00851-6033 CAELE ASSY. 28480 [00851-6033 2
00851 -6034 CABLE1S=INCH COAX VIDEC OUT TO VERT AMP 28480 |00851-6034 1
00851-6035 PC BOARD ASSY:INPUT BANDPASS  FILTER 28480 [00851-6035 1
00B851~-6036 CABLE ASSY!HORIZ. OUTPUT TO CRT 28480 |00851-6036 1
00851-6037 CABLE ASSEMBLY:VERTICAL OUTPUTY TO CRT 28480 |00851-6037 i
00851-6038 BOARD ASSY! SWEEP & HORIZ AMFL 28480 |00851-56038 1
00851=6039 SWITCH ASSYt SwEEP TIME 28480 |00B851-603% 1
00851=6040 SWITCH ASSY: SYNC 28480 |00B51-6040 1
00851-8001 COILI!RF FXD 0.3UH 28480 |00B851-8001 1
00851-8002 COIL'RF VAR 0«3UH MAX 28480 |00B51-8002 1
00851~-B8003 FILTERILOW=PASS 28480 |00851-8003 5
00851-8004 COILRF 28480 |00851-8004 2
00851-8005 COILIRF 28480 |00851-8005% 1
00851-8006 COILIRF 28480 |00851-8006 1
00851~-8008 COIL!RF VARIABLE 28480 |00B851=-8008 2
00851-8009 COILIRF 28480 |00851-8009 1
00851-8010 COILIRF 28480 |00851-8010 1
0ASS51-2083 BUSKHING 28480V |0B8551-2083 1
120A-20 BEZELICRT. 28480 |120A=-20 1
120A=-A3A LIGHT FILTERIAMBER 28480 |120A=83A 1
120A=B36 LIGHT FILTERIGREEN 28uB0 |120A-B3G6 1
175A=R3A RETAINERICRT. SHIELD 284BU [175A-B3A 1

# See list of abbreviations in introduction to this section
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CATHODE RAY TUBE WARRANTY

The cathode ray tube supplied in your Hewlett-Packard Oscilloscope and replacement
cathode ray tubes purchased from %, are guaranteed against electrical failure for one
year from the date of sale by the Hewlett-Packard Company. Broken tubes or tubes with
burned phosphor are not included in this guarantee,.

Your local Hewlett-Packard Field Office maintains a stock of replacement tubes and will
be glad to process your warranty claim for you.

Whenever a tube is returned for a warranty claim, the reverse side of this sheet must be
filled out in full and returned with the tube. Follow shipping instructions carefully to
insure safe arrival, since no credit can be allowed on broken tubes.

SHIPPING INSTRUCTIONS

1) Carefully wrap the tube in 1/4’" thick cotton batting or other
soft padding material.

2) Wrap the above in heavy kraft paper.

3) Pack in a rigid container which is at least 4 inches larger than
the tube in each dimension.

4) Surround the tube with at least four inches of packed excelsior
or similar shock absorbing material. Be certain that the pack-
ing is tight all around the tube,

5) Tubes returned from outside the continental United States should
be packed in a wooden box.

6) Ship prepaid preferably by AIR FREIGHT or RAILWAY EXPRESS.
We do not recommend parcel post or air parcel post shipment.

CUSTOMER SERVICE

Hewlett-Packard Company

395 Page Mill Road
Palo Alto, California, 94306, U.S5.A.

Telephone: (415) 326-3950
TWX No. (415) 492.9363

00922-2



TABLE 6-3.
CODE LIST OF MANUFACTURERS

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (N to Cod
and H4.2 (Code to Name) and their latest suprlommh. The date of revision and Qh:d:;:%f 0;: wp;l:monh(u:c'ra:pur :2

the bottom of each page. Alphabetical codes

No.  Manufacturer Address

Any supplier of U.S.
Mount Holly Springs, Pa.
Rochester, N.Y.

00000 U.S.A. Common
00136 McCoy Electronics
00213 Sage Electronics Corp.

00334 Humidial Colton, Calif.
00373 Garlock Inc.,
Electronics Products Div. Camden, N.J.

00656 Aerovox Corp.
00779 Amp, Inc. Harrisburg, Pa.
00781 Aurcraft Radio Corp. Boonton, N.J.
00815 Northern Engineering Labortores, Inc.
Burlington, Wis,

New Bedford, Mass.

00853 Sangamo Electric Co.,
Pickens Div.
00866 Goe Engineering Co.
00891 Carl E. Holmes Corp.
01121 Allen Bradley Co.
01255 Litton Industries, Inc.
01281 TRW Semiconductors, Inc.
01295 Texas Instruments, Inc.
Transistor Products Div.
01349 The Alliance Mfg. Co.
01589 Pacific Relays, Inc.
01930 Amerock Corp.
01961 Pulse Engineering Co. Santa Clara, Calif.
02114 Ferroxcube Corp. of America  Saugerties, N.Y.
02286 Cole Rubber and Plastics Inc. Palo Alto, Calif.
02660 Amphenol-Borg Electronics Corp.  Chicago, IIl.
02735 Radio Corp. of America, Semiconductor
and Materials Div. Somerville, N.J.
Vocaline Co. of America, Inc.
0Id Saybrook, Conn,
02777 Hopkins Engineering Co.  San Fernando, Calif.
03508 G.E. Semiconductor Prod. Depl. Syracuse, N.Y.
03705 Apex Machine & Tool Co. Dayton, Ohio
03797 Eldema Corp. Compton, Calif.
03877 Transitron Electric Corp. Wakefield, Mass.
03888 Pyrofilm Resistor Co.,Inc. Cedar Knolls, N.J.
03954 Singer Co., Diehl Div.,
Findeme Plant Somerville, N.J.
04009 Arrow, Hart and Hegeman Elect. Co.
Hartford, Conn.
Lambertville, N.J.
New York, N.Y.

Pickens, 5.C.

Los Angeles, Calif.
Los Angeles, Calif,
Milwaukee, Wis.
Beverly Hills, Calif.
Lawndale, Calif,

Dallas, Texas
Alliance, Ohio
Van Nuys, Calif.
Rockford, NI

g

04013 Taurus Corp.
04062 Elmenco Products Co.
04222 Hi-Q Division of Aerovox  Myrtle Beach, S.C.
04354 Precision Paper Tube Co. Chicago, NIl
04404 Dymec Division of Hewlett-Packard Co.

Palo Alto, Calif.
0465

Sylvania Electric Products,
Microwave Device Div. Mountain View, Calif.
04713 Motorola, Inc., Semiconductor Prod. Div.
Phoenix, Arizona
04732 Fitron Co., Inc., Western Div. Culver City, Calif.
04773 Automatic Electric Co. Northlake, II.
04796 Sequoia Wire Co. Redwood City, Calif,
04811 Precision Coil Spring Co. El Monte, Calif.
04870 P.M. Motor Company Westchester, 111,
05006 Twentieth Century Plastics, Inc.
Los Angeles, Calif.
05277 Westinghouse Electric Corp.

Semi-Conductor Dept. Youngwood, Pa.
05347 Ultronix, Inc. San Mateo, Calif.
05593 Co. Sunnyvale, Calif.

05616 Cosmo Plastic

(c/o0 Electrical Spec. Co.)
05624 Barber Colman Co.
05728 Tiffen Optical Co.

Roslyn Heights, Long Island, N.Y.

05729 Metro-Tel Corp. Plainview, N.Y.
05783 Stewart Engineering Co. Santa Cruz, Calif,
05820 E

Cleweland, Ohio
Rockford, 11,

1 Inc. ield, Mass.
06004 The Bassick Co. Bridgeport, Conn.
06175 Bausch and Lomb Optical Co.  Rochester, N.Y.
06402 E.T.A. Products Co. of America  Chicago, IIl.
06475 Western Devices Inc. Burbank, Calif.

06540 Amatom Electronic Hardware Co., Inc.
New Rochelle, N.Y.

Beede Electrical Instrument Co., Inc.
Penacook, N.H.
Indianapolis, Ind.

0655!

06666 General Devices Co., Inc.
06751 Nuclear Corp. of America

U.S. Semcor Div. Phoenix, Ariz.
06812 Torrington Mfg. Co., West Div. Van Nuys, Calif.
06980 Eitel-McCullough Inc.
07088 Kelvin Electric Co.
07115 Coming Glass Works

Electronic Components Dept.
07126 Digitran Co.
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San Carlos, Calif.
Van Nuys, Calif.

Bradford, Pa.
Pasadena, Calif.

Code
No.

07137
07138

07149
07233
07261
07263

07322
07387
07700
07910
07933

07966

07980
08145
08289
08358

08664
08717
08718

08792

08984
03026
09134
09145
09250
09569

10214

10411
10646
11236
n

1242
1312
11534
nm

mn
11870
12136
12697
12859
12881
12930
13103
13396
13835

14099
14193
14298
14493
14655
14960
15203
15291
15558

151712

15818
15909

16037
16352
16688

16758
17108
17474
18476
13486
18583
18873
19315

19500
19701

Manufacturer Addi

Transistor Electronics Corp. Minneapolis, Minn,
Westinghouse Electric Corp.

Electromic Tube Div.
Filmohm Corp.

Elmira, N.Y.
New York, N.Y.
Cinch-Graphik Co. City of Industry, Calif.
Avnet Corp. Los Angeles, Calif.
Fairchild Camera & Inst. Corp.,

Semiconductor Div. Mountain View, Calif,
Minnesota Rubber Co. Minneapolis, Minn,
The Birtcher Corp. Los Angeles, Calif.
Technical Wire Products Inc. Cranford, N.J.
Continental Device Corp. Hawthorne, Calif.
Raytheon Mfg. Co.,

Semiconductor Div.
Shockley Semi~Conductor

Laboratories
Boonton Radio Corp.
U.S. Engineering Co.
Blinn, Delbert, Co.
Burgess Battery Co.

Niagara Falls Ontario, Canada
The Bristol Co. Waterbury, Conn.
Sloan Company Sun Valley, Calif,
ITT Cannon Electric Inc., Phoenix Div.
Phoenix, Arizona
CBS Electronics Semiconductor

Operations, Div. of C.B.S.,Inc. Lowell, Mass.
Mel-Rain Indianapolis, Ind.
Babcock Relays Div. Costa Mesa, Calif.
Texas Capacitor Co. Houston, Texas
Atohm Electronics Sun Valley, Calif.
Electro Assemblies, Inc. Chicago, IIl.
Mallory Battery Co. of

Canada, Ltd. Toronto, Ontario, Canada
General Transistor Western Corp.

Los Angeles, Calif.
Berkeley, Calif,
Niagara Falls, N.Y.
Berne, Ind.

Mountain View, Calif.

Palo Alto, Calif.
Rockaway, N.J.
Los Angeles, Calif,
Pomona, Calif,

Ti-Tal, Inc.
Carborundum Co.
CTS of Berne,Inc.
Chicago Telephone of California, Inc.
So. Pasadena, Calif.

Bay State Electronics Corp. Waltham, Mass.
Microwave Electronics Corp.  Palo Alto, Calif.
Duncan Electronics Inc. Costa Mesa, Calif.
General Instrument Corp., Semiconductor Div.,

Products Group Newark, N.J.
Imperial Electronic, Inc. Buena Park, Calif
Melabs, Inc. Palo Alto, Calif,

Philadelphia Handle Co. Camden, N.J.
Clarostat Mig. Co. Dover, N.H.
Nippon Electric Co., Lid. Tokyo, Japan
Metex Electronics Corp. Clark, N.J.

Delta Semiconductor Inc. Newport Beach, Calif.
Thermolloy Dallas, Texas
Telefunken (G.M.B.H.) Hanover, Germany
Midland-Wright Div. of Pacific Industries, Inc.
Kansas City, Kansas
Newbury Park, Calif.
Santa Monica, Calif.
Conshohocken, Pa.
Loveland, Colo.
Newark, N.J.
San Jose, Calif.
New York, N.Y.
N.Hollywood, Calif.

Sem-Tech
Calif. Resistor Corp.
Ametican Components, Inc.
Hewlett-Packard Company
Cornell Dublier Electric Corp.
Williams Mfg. Co.
Webster Electronics Co.
Adjustable Bushing Co.
Micron Electronics
Garden City, Long Island, N.Y.
Twentieth Century

Coil Spring Co. Santa Clara, Calif.
Amelco Inc. Mt. View, Calif.
Daven Div. Thomas A. Edison Ind.

McGraw-Edison Co.  Long Island City, N.Y.
Spruce Pine Mica Co. Spruce Pine, N.C.
Computer Diode Corp. Lodi, N.J.
Ideal Prec. Meter Co., Inc.

De Jur Meter Div. Brooklyn, N.Y.
Delco Radio Div. of G.M. Corp. Kokomo, Ind.
Thermonetics Inc. Canoga Park, Calif,
Tranex Company Mountain View, Calif,
Ty-Car Mfg. Co.,Inc. Holliston, Mass.
Radio Industries Des Plaines, Il
Curtis Instrument, Inc. Mt. Kisco, N.Y.
E.l. DuPont and Co.,Inc. Wilmington, Del.
The Bendix Corp.,

Eclipse-Pioneer Div.
Thomas A. Edison Industries,

Div. of McGraw-Edison Co. West Orange, N.J.
Electra Mfg. Co. Independence, Kansas

Teterboro, N.J.

Code
No. Manuf: Address
20183 General Atronics Corp. Philadelphia, Pa.

21226
21520
2335
24455

24655
26365
26462

26992
28480
33173
35434
36196

37942
39543
40920
42190
43990
44655
47304
48620

49956
52090
52983
54294
$§5026
55933
55938

§6137
56289
59446
59730
60741
61775

62113
63743
64959
65092

66295
66346

170276
70309
70318

70485
70563
70903
70998
71002
71041

71218
71286
71313
71400

71436
71447
71450
71468
1n4n
71482
71590

11616
71700
11744
1753
71785

71984
12136

mao
72354

12619
12656

72765

Executone, Inc. New York, N.Y.
Fansteel Metallurgical Corp.  No. Chicago, IIl.
The Fatnir Bearing Co. New Britain, Conn,
G.E. Lamp Division
Nela Park, Cleveland, Ohio
General Radio Co. West Concord, Mass.
Gries Reproducer Corp. New Rochelle, N.Y.
Grobet File Co. of America, Inc.
Caristadt, N.J.
Lancaster, Pa.
Palo Alto, Calif.
Owensboro, Ky.
Chicago, Il

Hamilton Watch Co.

Hewlett-Packard Co.

G.E. Receiving Tube Dept.

Lectrohm Inc.

Stanwyck Coil Products Ltd.
Hawkesbury, Ontario, Canada

P.R. Mallory & Co.,Inc. Indianapolis, Ind.

Mechanical Industries Prod. Co. Akron, Ohio

Miniature Precision Bearings, Inc. Keene, N.H.

Muter Co. Chicago, III.
C.A. Norgren Co. Englewood, Colo.
Ohmite Mfg. Co. Skokie, 11,

Polaroid Corp. Cambridge, Mass.
Precision Thermometer & Inst. Co.
Southam pton, Pa.

Raytheon Company Lexington, Mass.

Rowan Co. Md.
Sanborn Co. Waltham, Mass.
Shalicross Mig. Co. Seima, N.C.

Simpson Electric Co. Chicago, 11l
Sonotone Corp. Eimsford, N.Y.
Raytheon Co. Commercial Apparatus &

Systems Div. So. Norwalk, Conn,
Spaulding Fibre Co.,Inc. Tonawanda, N.Y.
Sprague Electric Co. North Adams, Mass.
Telex, Inc, St.Paul, Minn.
Thomas & Betts Co. Elizabeth, N.J.
Triplett Electrical Inst. Co. Bluffton, Ohio
Union Switch and Signal, Div. of

Westinghouse Air Brake Co.  Pittsburgh, Pa.
Universal Electric Co. Owosso, Mich,
Ward-Leonard Electric Co. Mt. Vernon, N.Y.,
Western Electric Co.,Inc. New York, N.Y.
Weston Inst. Div. of Daystrom, Inc.

Newark, N.J.
Wittek Mfg. Co. Chicago, Il
Revere Wollansak Div. Minn, Mining &

Mig. Co. St. Paul, Minn,
Allen Mfg. Co. Hartford, Conn,
Allen Mig. Co. Hartford, Conn.

Allmetal Screw Product Co. Inc.
Garden City, N.Y.
Atlantic India Rubber Works, Inc. Chicago, IIl.
Amperite Co.,Inc. Union City, N. J.
Belden Mfg. Co. Chicago, III.
Bird Electronic Corp. Cleveland, Ohio
Birnbach Radio Co. New York, N.Y.
Boston Gear Works Div. of
Murray Co. of Texas
Bud Radio, Inc. Willoughby, Ohio
Camloc Fastener Corp. Paramus, N.J.
Cardwe!l Condenser Corp. L indenhurst L.I., N.Y.
Bussmann Mfg. Div. of
McGraw-Edison Co.
Chicago Condenser Corp.
Calif. Spring Co.,Inc.
CTS Corp.
ITT Cannon Electric Inc.
Cinema Engineering Co.
C.P. Clare & Co.
Centralab Div. of Globe Union Inc.
Milwaukee, Wis.
Chicago, III.
New York, N. Y.
Chicago, IIl.

Quincy, Mass.

St. Louis, Mo.
Chicago, M.
Picc-Rivera, Calif,
Elkhart, fnd.

Los Angeles, Calif.
Burbank, Calif,
Chicago, 11l

Commercial Plastics Co.
The Cornish Wire Co.
Chicago Miniature Lamp Works
A.0. Smith Corp., Crowley Div.
West Orange, N.J.
Cinch Mfg. Co., Howard B. Jones Div.
Chicago, Il
Dow Corning Corp. Midland, Mich.
Electro Motive Mig. Co.,Inc.
Willimantic, Conn,
Coto Coil Co.,Inc. Providence, R.I.
John E. Fast Co., Div. Victoreen Instr, Co.
Chicago, III.
Dialight Corp. Brooklyn, N.Y.
Indiana General Corp., Electronics Div.
Keasby, N.J.

Drake Mig. Co. Chicago, NI,

ave been arbitrarily assigned to suppliers not appearing in the H4 handbooks.

Monufacturer Address

Hugh H. Eby Inc. Philadelphia, Pa.
Gudeman Co. Chicago, IIl.
Robert M. Hadley Co. Los Angeles, Calif.
Erie Technological Products, Inc.  Erie, Pa.
Hansen Mfg. Co., Inc. Princeton, Ind.
H.M. Harper Co. Chicago, Il
Helipot Div. of Beckman Inst., Inc.
Fullerton, Calif,

Hughes Products Division of

Hughes Aircraft Co. Newport Beach, Calif,
Amperex Electronic Co., Div. of North

American Phillips Co., Inc. Hicksville, N. Y.
Bradley Semiconductor Corp. Hamden, Conn,
Carling Electric, Inc. Hartford, Conn.
George K. Garrett Co., Div.

MSL Industries Inc.
Federal Screw Products Inc,
Fischer Special Mfg. Co.

Philadelphia, Pa,
Chicago, III.
Cincinnati, Ohio

The General Industries Co. Elyria, Ohio
Goshen Stamping & Tool Co. Goshen, Ind.
JFD Electronics Corp. Brooklyn, N.Y.

Jennings Radio Mfg. Corp.
Signalite Inc.

San Jose, Calif.
Neptune, N.J.
J.H. Winns, and Sons Winchester, Mass.
Industrial Condenser Corp. Chicago, Il
R.F. Products Division of Amphenol-
Borg Electronics Corp. Danbury, Conn,
E.F. Johnson Co. Waseca, Minn,

Co. P Pa,
James Knights Co. Sandwich, 111,
Kulka Electric Corporation ML, Vernon, N.Y.
Lenz Electric Mfg. Co. Chicago, I,
Littlefuse, Inc. Des Plaines, Il
Lord Mfg. Co. Erie, Pa.

C.W. Marwede!
General Instrument Corp.,

Micamold Div.

James Millen Mfg. Co.,Inc.
J.W. Miller Co.

Monadnock Mills

Mueller Electric Co.

Oak Manufacturing Co.
The Bendix Corp.

Bendix Pacific Div.  No. Hollywood, Calif.
Pacific Metals Co. San Francisco, Calil.
Phanostran Instrument and

Electronic Co. South Pasadena, Calif.
Philadelphia Steel and Wire Corp.

Philadelphia, Pa.
American Machine & Foundry Co.

Potter & Brumfield Div. Princeton, Ind.
TRW Electronic Components Div. Camden, N.J.
General Instrument Corp., Rectifier Div.
Brooklyn, N.Y.
Harrisburg, Pa.
Torrance, Calif.

San Francisco, Calif.

Newark, N.J.
Malden, Mass.

Los Angeles, Calif.
San Leandro, Calif.
Cleveland, Ohio
Crystal Lake, Ill.

Resistance Products Co.
Rubbercraft Corp. of Calif,
Shakeproof Division of Illinois
Tool Works
Signal Indicator Corp.
Stuthers-Dunn Inc.
Thompson-Bremer & Co.
Tilley Mfg. Co.
Stackpole Carbon Co.
Standard Thomson Corp.
Tinnerman Products, Inc.
Transformer Engineers
Ucinite Co.
Waldes Kohinoor Inc.
Veeder Root, Inc.
Wenco Mfg. Co.
Continental-Wirt Electronics Corp.
Philadelphia, Pa.
New Rochelle, N.Y.

Elgin, 11,

New York, N.Y.
Pitman, N.J.
Chicago, IIl.

San Francisco, Calif.
St. Marys, Pa.
Waltham, Mass.
Cleveland, Ohio

San Gabriel, Calif.
Newtonville, Mass.
Long Island City, N.Y.
Hartford, Conn.
Chicago, Il

Zierick Mig. Corp.
Mepco Division of Sessions
Clock Co. Morristown, N.J.
Schnitzer Alloy Products Co. Elizabeth, N.J.
Times Telephoto Equipment New York, N.Y.
Electronic Industries Association. Any brand
Tube meeting EIA standards-Washington, D.C.
Unimax Switch, Div. Maxon
E Corp.
United Transformer Corp.
Oxford Electric Corp.
Bourns Laboratories, Inc.
Robertshaw Controls Co.
All Star Products Inc.
Avery Adhesive Label Corp.

ngford, Conn.
New York, N.Y.
Chicago, III.
Riverside, Calif.
Hillsboro, Ohio
Defiance, Ohio
Monrovia, Calif.

From: FSC. Handbook Supplements
H4-1 Dated DECEMBER 1964
H4-2 Dated MARCH 1962



Code
No.  Manufacturer Address
80583 Hammarlund Co., Inc. New York, N.Y.
80640 Stevens, Amold, Co., Inc. Boston, Mass.
81030 International Instruments Inc. Orange, Conn.
81073 Grayhill Co. LaGrange, III.
81095 Triad Transformer Corp. Venice, Calif.
81312 Winchester Electronics Co., Inc. Norwalk, Calif.
81343 Military Specification o BBy B
81415 Wilkor Products, Inc. Cleveland, Ohio
81483 International Rectifier Corp. EI Segundo, Calif.
81541 The Airpax Products Co. Cambridge, Mass.
81860 Barry Controls, Div. Barry Wright Corp.
Waterton, Mass.
82042 Carter Precision Electric Co. Skokie, I1l.
82047 Sperti Faraday Inc., Cooper Hewitt
Electric Dwv. Hoboken, N.J.
82142 Jeffers Electronics D ivision of
Speer Carbon Co. Du Bois, Pa.
82170 Fairchild Camera & Inst, Corp.,
Defense Prod. Division Cliften, N.J.
82209 Maguire Industries, Inc. Greenwich, Conn.
82219 Sylvania Electnc Prod. Inc.
Electronic Tube Division Emporium, Pa.
82376 Astron Division, Renwell Industries Inc.
East Newark, N.J.
82389 Switcheraft, Inc. Chicago, 11l
82647 Metals & Controls Inc.
Spencer Products Attleboro, Mass.
82768 Phillips-Advance Control Co. Joliet, 11,
82866 Research Products Corp. Madison, Wis.
82877 Rotron Mfg. Co., Inc. Woodstock, N.Y.
82893 Vector Electronic Co. Glendale, Calif,
83053 Western Washer Mfg. Co.  Los Angeles, Calif.
83058 Carr Fastener Co. Cambridge, Mass.
83086 New Hampshire Ball Bearing, Inc.
Peterborough, N.H.
83125 General Instrument Corp.,
Capacitor Div. Darlington, S.C.
83148 ITT Wire and Cable Div. Los Angeles, Calif.
83186 Victory Engineering Corp. Springfield, N.J.
83298 Bendix Corp., Red Bank Div. Red Bank, N.J.
83315 Hubbell Corp. Mundelein, 1.
83330 Smith, Herman H., Inc. Brooklyn, N.Y.
83385 Central Screw Co. Chicago, Il
83501 Gavitt Wire and Cable Co.
Div. of Amerace Corp. Brookfield, Mass.
83594 Burroughs Corp.
Electronic Tube Div. Plainfield, N.J.
83740 Eveready Div. National Carbon
Div. Union Carbide Corp. New York, N.Y.
83777 Model Eng. and Mfg., Inc. Huntington, Ind.
00015-40
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83821
84171
8439
84411
84970
85454
85471
85474
85660
85911
86197

86579
86684

87216
87473

87664
87930
88140
88220
88421
88698
89231
89473

89665
90179

90970
91260
91345
91418
91506
91637
91662
91737
91827
91929

91961
92180
92367
92196
92607

93332

TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Monufacturer Address

Loyd Scruggs Co.
Arco Electronics Inc.
A.). Glesener Co., Inc.

Festus, Mo.
Great Neck, N.Y.
San Francisco, Calif.

TRW Capacitor Div. Ogallala, Neb.
Sarkes Tarzian, Inc. Bloomington, Ind.
Boonton Molding Company Boonton, N.J.

A.B. Boyd Co.
R.M. Bracamonte & Co.
Koiled Kords, Inc.
Seamless Rubber Co.
Clifton Precision Products Co., Inc.
Clifton Heights, Pa.
Precision Rubber Products Corp. Dayton, Ohio
Radio Corp of America, Electronic
Comp. & Devices Div. Harrison, N.J.
Philco Corporation (Lansdale Division
Lansdale, Pa.
Western Fibrous Glass Products Co.
San Francisco, Calif.
Van Waters & Rogers Inc. San Francisco, Calif.
Tower Mfg. Corp. Providence, R.l.
Cutler-Hammer, Inc. Lincoln, Il
Gould-National Batteries, Inc.  St. Paul, Minn.
Federal Telephone & Radio Corp. Clifton, N.J.
General Mills, Inc. Buffalo, N.Y.
Graybar Electric Co. Oakland, Calif.
General Electric Distributing Corp.
Schenectady, N.Y.
United Transformer Co. Chicago, Ill.
US Rubber Co., Consumer Ind. & Plastics
Prod. Div. Passaic, N.J.
Bearing Engineering Co. San Francisco, Calil.
Connor Spring Mfg. Co. San Francisco, Calif.
Miller Dial & Nameplate Co.  EI Monte, Calif.
Radio Materials Co. Chicago, 11l

San Francisco, Calil.
San Francisco, Calif.
Hamden, Conn.
Chicago, Il

Augat Inc. Attleboro, Mass,
Dale E Inc. Nebr,
Elco Corp. Willow Grove, Pa.
Gremar Mfg. Co., Inc. Wakefield, Mass.

K F Development Co. Redwood City, Calif.
Honeywell Inc., Micro Switch Div.

Freeport, 11l
Nahm-Bros. Spring Co. Oakland, Calif.
Tru<Connector Corp. Peabody, Mass.

Elgeet Optical Co., Inc.
Universal Industries, Inc.
City of Industry, Calif.

Tensolite Insulated Wire Co., Inc.
Tarrytown, N.Y.

Rochester, N.Y.

Sylvania Electric Prod. Inc.

Semiconductor Div. Woburn, Mass.

Monufacturer Address

Robbins and Myers, Inc.
Stevens Mfg. Co., Inc.
Howard J. Smith Inc.
G.V. Controls

New York, N.Y.
Mansfield, Ohio
Port Monmouth, N.J.
Livingston, N.J.

General Cable Corp. Bayonne, N.J.
Raytheon Co., Comp. Div.,
Ind. Comp. Operations Quincy, Mass.

Scientific Electronics Products, Inc.
Loveland, Colo.
Tung-Sol Electric, Inc. Newark, N.J.
Curtiss-Wright Corp.
Electronics Div.
South Chester Corp.
Tru-Ohm Products
Memcor Components Div. Huntington, Ind.
Wire Cloth Products, Inc. Bellwood, Il
Worcester Pressed Aluminum Corp.
Worcester, Mass.
George A. Philbrick Researchers, Inc.

East Paterson, N.J.
Chester, Pa.

Allies Products Corp.

Leecraft Mfg. Co., Inc.
Lerco Electronics, Inc.
National Coil Co.

Vitramon, Inc. Bridgeport, Conn.
Gordos Corp. Bloomfield, N.J.
Methode Mfg. Co. Chi , 1L
Dage Electric Co., Inc. Franklin, Ind.
Weckesser Co. Chicago, Il
Huggins Laboratories Sunnyvale, Calif.
Hi-Q Div. of Aerovox Corp. Olean, N.Y.
Thordarson-Meissner Div. of
Maguire Industries, Inc. ML Carmel, 11
Solar Manufacturing Co. Los Angeles, Calif.
Carlton Screw Co. Chicago, Il
Inc. Mass.
Excel Transformer Co. Oakland, Calif.

Industrial Retaining Ring Co.  lrvi e Wads
Automatic & Precision Mfg.  Englewood, N.J.
Reon Resistor Corp. Yonkers, N.Y.
Litton System Inc., Adler-Westric

Commun. Div. New Rochelle, N.Y.
R-Troncis, Inc. Jamaica, N.Y.
Rubber Teck, Inc. Gardena, Calif.

Pasadena, Calif.
So. Pasadena, Calif.
Mamaroneck, N.Y.
Redwood City, Calif.

Francis L. Moseley
Microdot, Inc.
Sealectro Corp.
Carad Corp.

98731

98821
98925

9897

99109
99313
99515

99707
99848
99934
99942

<

Monufacturer Address

General Mills Inc.,
E Div. Minn,
North Hills Electronics, Inc. Glen Cove, N.Y.

Semiconductor Div. of Clevite Corp.
Waitham, Mass.

International Electronic
Research Corp.
Columbia Technical Corp. New York, N.Y.
Varian Associates Palo Alto, Calif.
Marshall Ind. Elect, Products Div.
San Marino, Calif.
Control Switch Division, Controls Co.

Burbank, Calif.

of America El Segundo, Calif.
Delevan Electronics Corp, East Aurora, N.Y.
Wilco Ind.

Renbrandt, Inc.

Hoffman Electronics Corp.
Semiconductor Div.

Technology Instrument Corp..
of Calif. Newbury Park, Calif,

El Monte, Calif,

THE FOLLOWING H-P VENDORS HAVE NO NUM-
BER ASSIGNED IN THE LATEST SUPPLEMENT TO

THE FEDERAL SUPPLY CODE FOR

MANUFAC-

TURERS HANDBOOK.

0000F
0000M

0000Z
000AA

Malco Tool and Die Los Angeles, Calif.
Western Coil Div. of Automatic
Ind., Inc. Redwood City, Calif.
Willow Leather Products Corp.  Newark, N.J.
British Radio Electronics Ltd.
Washington, D.C.

ETA England
Siemens-America

Components Div. White Plains, N.Y.
Precision Instrument

Van Nuys, Calif,
Hayward, Calif.
San Jose, Calif.
Oakland, Calif.
Burbank, Calif.

Burlington, Calif,

Los Angeles, Calif.

Components Co.
Rubber Eng. & Development
A “N" D Mfg. Co.
Cooltron
Control of Elgin Watch Co.
California Eastern Lab.
S.K. Smith Co,

From: FSC. Handbook Supplements
Hd-1 Dated DECEMBER 1964
H4-2 Dated MARCH 1962

o



@ MANUAL CHANGES

MODEL 851B
SPECTRUM ANALYZER - DISPLAY SECTION

Manual Serial Prefixed: 526-
Manual Printed: June 65

MAKE ALL CORRECTIONS IN THIS MANUAL ACCORDING TO ERFATA BELOW, THEN CHECK THE FOLLOWING TABLE FOR YOUR
INSTRUMENT SERIAL PREFIX (3 DIGITS] OR SERIAL NUMBER (B DIGITS] AND MAKE ANY LISTED CHANGEIS! IN THE MANUAL .

> NEW ITEM

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES
526- Errata 1
526-00126 & above Errata 1, Change 1

526-00226 & above Errata 1, Change 1,2

ERRATA 1 » Page 1-0, Table 1-1:
Change Vertical Display to read:

Vertical Display (7 cm full scale deflection):
Mode

Scale Factor Accuracy
LINEAR Relative Voltage/em +3% full scale
SQUARE Relative Power/cm +5% full scale*
LOGARITHMIC 10 db/em calibrated <0, 1 db/db but not
over 0 to 60 db on more than +2 db over
CRT display full calibrated 60 db

CRT display range*

¥Except pulse spectra on IMC IF bandwidth

Change Power to read: 115 or 230 volts £10%, 50 to 400 cps, less than 55 watts.
Add:

External Sweep:
Input: 0 to +£’; volt external signal (from 10K ohm source impedance) results in full 10 cm CRT
horizontal trace. BNC female connector on rear panel, direct-coupled.

Blanking: -5 volt external blanking signal required to blank retrace. BNC female connector on

rear panel.

Ou% Sg%: Vertical and horizontal signals applied to CRT are available for external appli-
cations. ar panel BNC female connectors. IF TEST POINT (20 Mc) also provided; rear panel
BNC female connector.
Vertical: 0 to approximately -4 volts, open circuit; 4700 ohms source impedance.
Horizontal: 10 volts p-p +0.3 volt, open circuit; sweep approximately symmetrical about 0 volts.
Source impedance 4700 ohms.

» Page 3-3, Figure 3-2, changes:
7. change '"negative 5- to 10-volt pulse, " to "negative 4- to 10-volt pulse, "

10. change first three lines:

J10: signal to CRT, sampled at output of video detector following 20MC IF Amplifier, and just
ahead of Vertical Amplifier;

12. change to read:
J8: sweep voltage, sampled just ahead of Horizontal Amplifier; 10 volts £0.3V peak-to-peak

open circuit, 4700 ohms impedance; BNC female.
Note: VERT and HORIZ outputs will drive high-impedance X-Y recorder to obtain an X-Y plot
of spectrum displayed on CRT.

15 Mar 66 Printed in U, S. A, Supplement A-5 for 00851-9015
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Page 2

ERRATA 1
(Cont'd)

15 March 66

Supplement A-5 for 00851-9015

Page 5-6, Table 5-7, LOGARITHMIC: steps e,f,g, and h,
delete adjustment of signal level.

Page 5-11, Paragraph 5-19, change subparagraph e to read:
e. Step L. F, GAIN(DB) through the rest of its positions without readjusting signal level.
Limits are given in Table 5-8.

Page 5-18, VERTICAL DISPLAY:
7th line, change A11R13 to A11R14
9th line, change A11R14 to A11R13

Page 5-31, Paragraph 5-119b, change A11R13 to AI1R14
Paragraph 5-119¢, change A11R14 to A11R13

Page 5-36, Table 5-23A:
Change Short Ckt Current for Triplett 630 from
32 ma" to 3,25 ma" for R x 100 range
"'3.25 ma" to "325 pa: for R x 1K range

Page 5-52, Figure 5-19, change PREFIX ALL DESIGNATIONS WITH Al to
PREFIX ALL DESIGNATIONS WITH A12,

Page 5-55, Figure 5-24:
In lower middle, add asterisk to A2A4R4.

Page 5-56, Figure 5-25, change
R13 designation from 40DB LOG CALIB to 60DB LOG CALIB
R14 designation from 60DB LOG CALIB to 40DB LOG CALIB

Page 5-57, Figure 5-27, VERT DISPLAY Switch:
Upper left corner of schematic, change A11C1 from 220 to 300.
Change R13 designation from 40DB to 60DB and R14 designation from 60DB to 40DB.
Add A11CR5 from cable W1, with cathode to ground.
» Lower right corner, change A2C2 from 33 to 3.3 pf.

» Page 5-59, Figure 5-29:

Upper right corner, add asterisk to 1000-ohm R19.
Add to Notes: * = Factory selected; average value shown.

Page 5-61, Figure 5-33:
» Lower left corner, add asterisk to A6R35, and change value to 39K.
Lower right corner, add asterisk to R59.
Upper right corner, change A6R66 from 33K to 88K,
Lower middle, change A6R43 to 470.
Add to NOTES: * = factory-selected value; part may be omitted.

Table 6-1, change to read:

ABR43 0683-4715 R:fxd comp 470 ohm 5% 1/4W (Note: A6R43 is 1000 ohms in instruments
with serials below 526-00201: however, 470 ohms is the proper replace-
ment for all instruments. )

ABR66 0684-6831 R:fxd 68K 1/4W

A11C1 0140-0225 C:fxd 300 pf 1% 300 vdew

Al11CR5 1901-0033 Diode

» V1 5083-9010 Electron tube: cathode ray,P2 phosphor
> V1 5083-9011 Electron tube: cathode ray, P7 phosphor
» V1 5083-9012 Electron tube: cathode ray, P31 phosphor
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CHANGE 1 Page 5-59, Figure 5-29, Vertical Amplifier Schematic:
526-00126 Lower left corner, change ATC2 from 0.47 uf to 2.2 puf.
& above
Table 6-1, change to read:
ATC2 0180-0155 C:fxd 2.2 puf.

CHANGE 2 Page 5-59, Figure 5-29, Vertical Amplifier Schematic:
526-00226 Lower left corner, add ATR26, 1000 ohms, in series with ATR5.
& above
Table 6-1, add:
ATR26 0687-1021 R:fxd 1000 ohm 1/2W.

15 March 66
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