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CERTIFICATION

The Hewlett-Packard Company certifies that this instrionent was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration meastre-
ments are traceable to the U.S. National Burean of Standards to
the extent allowed by the Bureaw's calihration facility.

WARRANTY AND ASSISTANCE

This Hewlett-Packard produc’, is warranted against defects
in materials and workmanship. This warranty applies for
one year from the date of delivery, or, in the case of certain
major components listed in the operating manual, for the
specilied period. We will repair or replace products which
prove to be defective during the warranty period provided
they are returned to Hewlett-Packard. No other warranty
is expressedor implied. Weare not liable for consequential
damages.

Service contracts or customer assistance agreements are
available for Hewlett-Packard products that require main-
tenance and repair on-site.
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Section 1

Figure 1-1 and Table 1-1

Model 1421A
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Figure 1-1. Model 1421A Time Base and Delay Generator

Table 1-1,

Specifications

MAIN SWEEP

RANGE:

Internal:

External:

For displaying signals vs time
where sweep delay is not required;
employs only the main lime base.

21 ranges, 0.2 usec/cmtolsec/cm
inal, 2, 5 sequence. Accuracy
is 3%. Vernier provides contin-
uous adjustment between ranges
and extends slowest sweep to at
least 2.5 sec/cm.

TRIGGERING (1421A used with 1402A Dual Trace

Amplifier):

Amplitude Selection:

Approximately 10 cps to 15 Mc
from signals causing 0.5 cm or
more verticaldeflection, to20 Mc
fromsignals causing } cmor more
deflection; also from line signal.

DC: DC to 20 Mc from signals
0.5 v p-p or more.

AC: Approximately 5epsto 20 Mc
from signals 0.5 v p-p or
more,

Trigger Point and Slope:

Controls allow selection of level
and positive or negative slope.
Trigger level of external sync
signal adjustable from -5 to +5
volts.

Automatic:

Bright base line displayed in ab-
sence of an input signal, Trig-
gers internally down to 40 cps on
sigrals having I ¢m or more
vertical deflection; also on line
signal. Triggersexternally down
to 40 cps on signals 1 v p-por
more. Trigger slope selectable,
positive or negative.

INTENSIFIED MODE:

Used for setting up Delayed or

Mixed sw eep made by increasing
in brightness that part of Main

sweep which will be expanded to
full sereen in Delayed Sweep or

made magpified partof display in
Mixed sweep. Rolating Delayed
sweep time switch from OFF posi-
tion activates intensilied mode,

DELAYED SWEEP

RANGE:

Delayed time base sweeps alter a
time delay set by the Maln sweep
and Delay controls.

17 ranges, 0.2 wsec/cm to 50
msec/em in a I, 2, 5 sequence,
Accuracy is 3%c.  Vernier provides
continuous adjustment between
ranges and extends slowest sweep
to at least 125 msec/em.

1-0
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Mudel 1421A

Section I
Paragraphs 1-1 to 1-6

SECTION |
GENERAL INFORMATION

1-1. SCOPE OF MANUAL.

1-2, This manual provides information for operat-
ingandservicing the Hewlett- Packard Company Model
1421A Time Base and Delay Generator. The infor-
mation in this manual supplements that presented in
the Operating and Service Manual for thehp Model
140 Oscilloscope and its other plug-in units. For
{nformation on the other plug-in units, refer tothe
Operating and Service Manual for thatparticularunit,

1-3. DESCRIPTION.

1-4. The hpModel 1421A Time Base and Delay

Generator (Figure 1-1) is a sweep generating plug-in
unit lor the Model 140 Qscilloscope, The plug-inunit
provides the Oscilloscope with ormal {malin) sweep
time speeds of from 0.2 psec/cm to 1 sec/cm and
with delayed sweep speeds of from 0.2 psec/cm to
50 msec/cm. The maln or delayed sweep speeds
may be used either separately or combined to obtain
a dual sweep-speed display. A vernler provided for
each sweep time selector permits continuous adjust--

ment between ranges and extends the slowest main
sweep speed to at least 2.5 sec/cm and the slowest
delayed sweep speed to at least 125 msec/cm.

1-5. A single sweep function is also provided in the
Model 14214; this feature, usable in any of thethree
modes of operation and at any s'weep speed, is use-
ful for translient waveform photography. A X10 mag-
nifier function (also usable in any mnode) expands the
trace and increzses the maximum sweep speed to
20 nsec/cm.

1-6. The delayed sweep feature of the Model 1421A
permits accurate time measurement between a ref-
erence signal and a point of interest on a complex
waveform or pulse train; it also allows for exact
time interval measurement between consecutive
pulses in a pulse train or burst. The length of delay
before the start of the delayed sweep is adjustable
and indicates the exact starting point of the deluyed
sweep. The mixed sweep feature permits viewing
simultaneously the whole character of a complex wave-
form and an expanded portion of the same waveform.

Table 1-1. Speci.cations (Cont'd)

DELAY (belore start of Delayed Sweep):

Time: Continuously variable from 0.5
usec to 10 sec.

Accuracy: +1%. Linearity is :0.2%. Time
Jitter is less than i partin 20, 00,

Trigger Qutput (at end of delay time):
Approximately +4 volts with less
tharn 150 nsec rise time, from 1K
output impedance.

TRIGGERING (applies to intensified Main, Delayed,
and Mixed sweep modes):
Automatic: Delayed sweep starts precisely at
end of delay period.

Internal: Delayed sweep triggered by verti-
cal signal after endof delay period;
signzls must be approximately 10
cps to 15 Me causing 0.5 cm or
more verticaldeflection, to 20 Mc
fro1a signals causing 1l emor more

deflection.

Delayed sweep triggered by exter-

nal signal after endof delay period.

DC: DC to 20 Mc from signals,
0.5 v p-p or more,

AC: Approximately 5cps to 20 Mc
from signals 0. 5vp-por more.

External:

Trigger Point and Slope {internal and external):
Controls allow selection of level
and positive or negative slope.
Trigger level of external sync sig-
nal adjustable from -6to +5 volts,

MIXED SWEEP Dual sweep-speed display in which

Main sweep drives firstportionof
display and the Delayed sweep
completes display at sweepspeeds
up to 100 times faster. Change-
over point determined approxi-
mately by delay setting.

TRIGGERING: Same as for Delayed sweep,

HORIZONTAL INPUT

SENSITIVITY: Approximately 0.3 v/em (magni-
fier ¥X10) or 3 v/cm (magnifier
X1}, Vernier provides continu-
ous adjustment and extends mini-
mum sensitivity to approximately
30 v/cm.

Typically better than 500 ke.

DC coupled with a positive signal
moving beam [rom lelt to right.
Impedance is 1 megohm shunted
by less than 20 pf.

SINGLE SWEEPAny display can be operated in
single sweep.

BANDWIDTH:
INPUT:

MAGNIFIER  Expands any display by 10 times;
total sweep accuracy is 5%.  In-
creases fastest sweep to 20 nsec/
cm.

GENERAL

WEIGHT: Net 5 Ibs (2, 3kg); shipping 7 lbs,

(3, 2ke).

02510-3
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Seetion [
Paragraphs 1-7 to 1.9

1-7. A typical display presented on the CRT of the
Model 140 "scilloscope for each mode of operation
of the Mode) 1421A is shown in Figure 1-2, Com-
plete =pecitications of performance for the Model
1421A when installed in a Model 140 are given in
Tahte 1-1,

1-8. MANUAL IDENTIFICATION.

1-9. Information in this manual applies directly to
Model 1421A Time Base and Delay Generators with o
serinl prefix of 803-. The serial prefix is the [irst

Model 1421A

three digits of the eight-digit serial number (000- 00000)
used to tdentify each hp instrument. If the serial pre-
fixofa Model 14214 is not 803-, a change sheet sup-
plied with the manvalor Appendix I at the rear of this
manual will define the differences between that Model
1421 A and theone deseribed in this manual, Correc-
tions to the manual, due to any errors that existed
when it was printed, are called Errata and appear
only on the change sheet (if any) supplied with the
manual. Forinformationpertriningto change sheels,
contact the nearest Hewlett-Packard Sales/Service
Office,

A B RO

MA

.‘ "

MIXED SWEEP

L421A—A—8

Figure 1-2, Typical Displays Available with Model 1421A
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Model 1421A

Section II
Paragraphs 2-1 to 2-12

SECTION i
INSTALLATION

2-1. INITIAL INSPECTION.

2.2, MECHANICAL CHECK. Inspect the Model
1421A upon receipt for any damage which may have
occurred in transit, Checkfor external damage such
as broken knobs, bentor broken connectors, and dents
or scratchesonthe pane! surface. Ifdamage is found,
refer to Paragraph 2-6 for recommended claim pro-
cedure. Retaln packing material for possible future
use,

2-3. BELECTRICAL CHECK. Check the electrical
performance of the Model 1421 A as soon as possible
after receipt; see Paragraph 5-5 for recommended
performancechecks. These checks, when performed,
verify that the Model 1421A 1s operating within its
~pecifications listed in Table 1-1. The performance
checks are good test procedures for incoming quality-
control inspection. Initial performance and accuracy
of the instrument are certified as stated on the inside
front cover of this manual. H the Model 1421A does
not operate as speclfied, refer to Paragraph 2-6 for
claim procedure.

2-4. PREPARATION FOR USE.

2-5. TheModel 1421A Time Base and Delay Generator
is aplug-inunit for the Model 140 Oscilloscope. The
unit fits into the upper front-panel compartment of
the Model 140. To install the Model 1421A, slide it
fnto the upper compartment and rotate the LOCK
knob {on front panel) clockwise until the unit is secure.
Power for the plug-in unit is supplied by the Oscillo-
scope and is applied through the mating connector at
the rear of the Qscilloscope plug-in compartment.

2-6. CLAIMS.

2-17. Thewarranty statement applicable to all Hewlett-
Packard Company instruments and nroducts is provided

02510-2

inside the front cover of this manual. If physical
damage is found or if cperation is not as specified
when the instrument is first received, notify the car-
rier and the nearest Hewlett-Packard Sales/Service
Office immediately {(see list in back of manual for
addresses). The Sales/Service Office will arrange
for repair or replacement without waiting for settle-
ment of the claim with the carrier.

2-8. REPACKAGING FOR SHIPMENT,
2-9. RETURNING FOR SERVICE OR REPAIR.

2.10, If the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office for service or repalr,
attach a tag showingowner (with address}, instrument
model number, full serial number (all eight digits),
and service or repair required.

2.11. PACKAGING SUGGESTIONS,

2-12. Toensure safe shipment of the Model 14214, it
is recommended that packaging destgned for the tnstru-
ment be used whenever possible. The original ship-
ping carton and packaging material, with the exceptior
of accordion-pleated pads, may be reusable. The
nearest Hewlett-Packard Sales/Service Office will
also provide information and recommendations on
materials to beused if theoriginal packaging material
{s not available or reusable. Materials usedshould
jnclude; 1) a double-walled carton (check with a
freight carrier for required test strength), 2) heavy
paperor sheets of cardboard to protect all instrument
surfaces;useextra material around projecting parts,
3) at least four inches of tightly-packed shock-
absorbing material around instrument, and 4) heavy-
duty tape for securing the outstde of the carton.
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Beetion 1T
Flgure 3-1

Model 1421A
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POSITION. Adjust horizantalpositionoftrace,

MAGNIFIER. In X10 position, increnses sweep
speed by factor of ten, or amplifies EXT. HORIZ
INPUT by factor of ten (see Paragraph 3-8},

TIME/CM, MAIN, Selects sweep speed of
main time base,

TIME/CM, DELAYED, Selects sweep speed
of delayed time base,

SWEEP. Selects typeof sweep to be displayed
on CRT or externalhorizontal input capability,
Positions of switch are DELAYED swecp,
MAIN sweep, MIXED sweep (combination of
main and delayed), and EXT, HORIZ,
VERNIER. Perm’ts adjustment of horizontal
sensitivity when SWEEP is in EXT, HORIZ,
position.

LEVEL. Selects triggering point on trigger
signal. Main sweep LEVEL control has an
A7J'T0 position (see Paragraph 3-11).

MAIN SWEEP TRIGGER. Selects methud of
triggering main sweep. Positlons of switch
are INT., LINE, and EXT.

AC-DC, Selects capacitive (AC)ordirect (DC)
coupling for externally applied trieger signals,

SLOPE, Positionselected (+ or -)determines
whether triggering occursonpositive-goingor
negative-going slope of trigger signal,

ONCNONNCS

©)]

@@

@ 660 6 6

® ®

©ddoe ™"

INPUT. Conncctor for externally applied
main sweep trigger signals,

DELAYED SWEEP TRIGGER, Selects method
of trigger delayed sweep. Positions of
switchare INT,, EXT., and AUTO (sce Para-
graph 3-10).

INPUT. Connector for externally applied de-
layed sweep trigger signals,

OUTPUT » INPUT. Connecctor for delayed
trigger output pulse (see Paragraph 3-18), or
input for external horizontal signal.

DELAY. Seclects time delay in c¢m before
start of delayed sweep (see Paragraph 3-12),

RESET, Dush bulton permits armingsweep
circuils for single sweep operation. Lamp,
if 1it, indicates sweep is armed; lamp extin-
guishes at end of sweep.

NORMAL-SINGLE, Selects normalsweepor
single sweep operation.

VERNIER., Permitsselectionof sweeptimes
between calibratedsteps of TIME/CM selector,
When indetent (CAL) pasition, sweep timels
read directly in time/cm,

SWEEP CAL, Adjustment used to calibrate
malin sweep time (see Paragraph 3-16).

Figure 3-1, Control and Connector Descriptions
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Model 1421A

Section I
Paragraphs -1 to 3-12

SECTION 11}
OPERATING INSTRUCTIONS

31, INTRODUCTION,

3-2. Ihe Model 1421A Time Basc und Delay Gen-
erator, o horizontal plug-n unit for the Model 140,
provides linear time sweeps for the Oscilloacope.
Two separate time sweeps (MAIN and DELAYED] or
a combination of botl time sweeps (MIXED}areavall-
able from the Jodel 1421A, Each sweep gencralor
within the instrument hns controls which determine
e triggering conditions and the sweep time per centl~
meter of display,

3-3, CONTROLS AND CONNECTORS,

3-4, ‘Thecontrols and connectors of the Model 1421A
are briefly described by function in Figure 3-1, Addi-

tlonal information on some controls Is given in Para-~
graphs 3-6 through 3-10; these descriptions in some
cases apply to the control for both the main and de-
lnyed sweep generators,

3-6. POSITION., ‘This control permils centering
of any part of the displayed waveform, If the trace
ig displaced off-screen, press the BEAM FINDER
switch on the front panel of the Model 140, and rotate
the POSITION control to bring the trace on-screen;
for vertical displacement of the trace, use the POSI-
TION control(s) on the front panel of the verlical plug-
in unit,

3-6. TIME/CM.

a, MAIN, This selector provides sweep times
from 0,2 usec/cm to 1 sec/em for displaying sig-
nals ve. time where only the maln time base s
required, For main sweep operation only, the
DELAYED TIME/CM selector should be set to its
OFF position.

b. DELAYED. This selector provides sweep
times from 0,2 psec/cm to 50 msec/em for dis-
playing signals vs. time nftern speeliied time
delay period, The MAIN and DELAYED selectors
are interlocked such that the settingof the DELAYED
gelector can not equal or exceed the setting of the
MAIN selector.

3-7, VERNIER., This control permits setting up
sweep times hetween the calibrated steps of the
TIME/CM selector. When the control is set lo the
detent (CAL) position, sweeptime can be read directly
in time/em. ‘The VERNIER control has a tetal range
of approximately 2.6:1. U the MAIN VERNIER is set
fully ccw and the MAIN TIME/CM selector is set to
1 SEC/CM, the main sweep time is increased to at
least 2,5 sec/cm; if the DELAYED VERNIER is set
fully cew and the DELAYED TIME/CM selector is
set to 50 MSEC/CM, the delayed sweep time is in-
creased to at least 125 msec/cm.

3-8, MAGNIFIER. ‘The X10 position of this switch
can be used in any mode of operation and increases
the sweep speed selected by a factor of 10, With this

02510-3

switeh set to X 10, dividethe MAIN or DELAYED TIME/
CM sctting (both settings in MIXED operation) by 10to
determine the exact sweep time, Use POSITION con-
trols to place any part of magnilied sweep on sereen,
With SWEEP sct to EXT, HORIZ,, X10 givesa ten
times amplificatinn for an external input,

13-, MAIN BWEEP TRIGGER. Thisswitchallows
selaction of any oncof three ways to trigger the main
sweep generator in the Model 1421A.  The three
positions of the switch are INTernal, LINE {requency,
and EXTernal, Inthe INT, position, thetrigger sig-
nal is that signal applied to the vertical plug-in unit;
in LINE position, the trigger is at the AC llne fre-
quency applied from the Model 140; in EXT., the
trigger must be applled to the main sweep trigger
INPUT con.ector on the front panel.

3-10. DELAYED SWEEP TRIGGER, This swlich
allows selection of any one of three ways of trigger-
ing the delayed sweep generator when uged. They
are INTernal, EXTernal, and AUTOmatlc, In the
INT. position, the trigger signal is again that signal
applied to the vertical plug-in unit; in EXT, position,
the trigger musthe applied tothe delayed sweep trig-
ger INPUT connector on the [ront panel. In thethird
position of the switch, AUTO, the sweepis triggered
byzni gignal automatienlly generated within the Model
1421A,

3-11, LEVEL. This control permits selection of
the triggering point an the incoming trigger signal,
The LEVEL control for the main sweep also has an
AUTO position (detent at extreme ccw position). In
the AUTO poslition a bright trace is present at any
setting of the MAIN TIME/CM sweep selector in *he
absence of n triggering signal, For most purr
AUTO (free running sweep) 18 the most conve. "L
position, nowever, in this position the triggering
point §s not selectalle and the lower frequency thinit
is 40 cps. If an internal or external trigger signal
iz applied when the LEVEL control is set tothe AUTO
position, the trigger overrides the free~-running
sweep and synchronizes the sweep with the trigger
signal.

Note

At some frequencies of an internal
or external trigger signal, the trig-
ger may not properly override the
free-running sweep in AUTO posl-
tion, resulting in an unstable {non-
synchronous)trace. Ifthisoccurs,
the LEVEL control should be re-
moved from AUTO position and
adjusted for a stable sweep,

3-12. DELAY. Thesettingof this control determines
the time delay, measured in centimeters along the
main sweep, before the start of thedelayed sweep. The
time delay is *ae product of the setting of the MAIN
TIME/CM sgelector and the DELAY (in cm) control.
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Paragraphs 3-13 to 3-23

For example: [ he MAIN TIME/CM selector is set

to 5 MSEC/CM and the DELAY contrai is set lo 4,0

cm, the totaltime delay hefore the startof the delayed

sweey will be 23 milliseconds.  Any perlod of time

delay between 0.6 psec and 10 sec is available by

proper setting of the MAIN TIME/CM selector and the
DELAY control.

3-13, The delayed sweep starls precisely at the end
of the time delay period when the DELAYED SWEEP
TRIGGER switch is set to the AUTO position.  When
using elther INT, orEXT. positionsof theDELAYED
SWEEP TRIGGER switch, the delayed sweep s trig-
gered by the first signal following the end of the se-
lected delay period; thercfore, in these positions the
selected delay is only an approximation rather than
an exact time delay,

3-14. TRIGGERING CONDITIONS.

3-16. Trigger source requirements for the  Maodel
1421 A are listed in Table 3-1. T tal ' provides
frequency range, amplitude 1equired, and wriggerpoint
informnation for each possible triggering situatlon,

3-16, SWEEP TIME CALIBRATION.

3-17. Sweep time calibration should be checked and
pecformed, il necessary, cach time the Model 1421A
is installed in a different Model 140 Oscilloscope.
This check and adjustment §s required due to deflee-
tion plate sensitivity variations in different CRT's,
Perform the sweep time calibration following the pro-
cedure given in Figure 3-6.

3-18. DELAYED TRIGGER OUTPUT,

3-10. A delayed trigger is availableat the front-panel
DLY'D TRIG, OUTPUT + INPUT EXT. HORIZ,

Model 1421A

comeelor with the SWEEP selector sel to DELAYED,
MAIN, or MIXED, At the end of the selecled time
delay, a positive pulse Is generated and applied o
this connector for use in teiygering external equipment,

3-20. EXTERNAL HORIZONTAL INPUT.

3-21, An external horizontal signal ean be npplied to
the Model 1421A to obtain an X-Y display. The exler-
nal signal {the X component of the display) 1s applied
through the DLY'D TRIG, OUTPUT . INPUT EXT.
HORIZ. conncetor, Bandwidth of the horizontal in-
put is typieally greater than 500ke. SWEEP control must
be setlothe EXT. HORIZ, positionwhen using nn ex-
ternal Lorizontal fnput, Sensitivity is then variable
with the VERNIER eontrol; the variable range depends
on the MAGNIFIER sectting.  With MAGNIFIER sel to
X1, sensitivity can be varied lrom 30v/em {VERNIER
fully cew) to 3 v/em (VERNIER fully ew}, With MAG-
NIFIER set to X10, sensitivity ean be varied from 3
v/cm (VERNIER fully cew) to 0.3 v /em (VERNIER
fully ew).

3-22. OPERATING PROCEDURES.

3-23. Operating instructions for the  Model  1421A
gre given in Figures 3-2 through 3-5. Each Hgure in-
cludes a front-panel illustration of the Model 140
Oscilloscope, the vertical plug-in unit (for the pur-
pose of illustration, the Model 1402A s shown), and
the Model 1421A.  Where a control or connector Is
used {n a procedural step of the instructions, the step
number is called out from the contro! or connector
on the itlustration,

Tahle 3-1, Trigger Source Requirements

Frequency Range Minimam Amplitude Trigeer Point
% 10 cps to 16 Mc 0.5 cm Defllection
L INT, Selectable
E L 10 ¢ps to 20 Me 1 cm Dellection
C E
T V DC| DCto 20 Me Selectable
A E EXT. 0.5 v p-p 5t é ,
AC| 5 eps to 20 Mc "2t k¥
B L
X llé:J LINE Line Frequency Naone Selectable
I
N A i‘:‘ INT, Down to 40 cps 1 ¢m Deflection Fixed
,[IJ. V | EXT, Down to 40 eps I vp-p Fixed
E
O L |uNE  Line Frequency None Fixcd
AUTO Sweeps automatically at end of delay period
D
E 10 cps to 15 Me 0.5 cm Deflection
L INT, Seleetable
A 10 cps to 20 Mc 1 ¢m Deflection
Y
E DC} DC to 20 Me
D EXT. 0.5 v p-p Seleetable,
AC| 5 cps 1o 20 Mc "Gto Sy
3-2
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(D) Set MAGNIFIER switch to X1,
(2) Set NORMAL-SINGLE switch to NORMAL.

@ Set MAIN SWEEP TRIGGER switch for desired triggering.
If EXT. position is selected, required trigger signal
{see Table 3-1) must be connected to INPUT connector
and AC-DC switch should be set as desired.

@ Set SLOPE switch as desired.

(5) Set LEVEL cuutrolasdesired. AUTO. position (detent fully
cew) gives auton.atic sweep without trigger signal (sce
Paragraph 3-11),

Note

Al some [requencies of an internal or external trig-
ger signal, the trigger may not properly override
the [rec-running sweep in AUTO position, resulting
inanunstable (honsynchronous) trace, I this oceurs,
the LEVEL control should be removed from AUTO
position and ndjusted for a stable sweep.

Set SWEEP switch to MAIN,

@ Center trace on screen with horizontal and vertical POSI-
TION controls; use BEAM FINDER switch if necessary.

8. Set controls of vertical plug-in unit as desired (refer to
operating instructions in manual of vertical plug-in used).

Set DELAYED TIME/CM selector to OFF.

Sel MAIN TIME/CM selector to display desired waveform.

!MZIA-A'EA
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Figure 3-2, Main Sweep QOperation
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Figure 3-3
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AUTOmatic Triggering INTernal or EXTernal Triggering

1, Perform steps 1 through B givenin Figure 3-2. a. Perform steps 1 through 8 given in Figure 3-2,
(b) Set DELAYED SWEEP TRIGGER swilch to

(2) Set DELAYED SWEEP TRIGGER switch lo AUTO.

(3) Select desired delay time with MAIN TIME/CM
selector and DELAY control (time/cm x delay
in cm = delay time).

@ Select delayed sweep speed with DELAYED
TIME/CM selector {intensified portion of wave-

form as shown in exaniple above will be expanded

to full screen).

(6) Set SWEEP switch to DELAYED.

INT. or EXT. I EXT. position is selected,
required trigger signal (see Table 3-1) must
be connected to INPUT connector and AC-DC
switch should be set as desired.

(©) Set SLOPE switch and LEVEL control as
desired.

(@ Select destred delay time with MAIN TIME/CM
selector and DELAY control {time/em x delay
in em = delay time).

@ Select delayed sweep speed with DELAYED
TIME/CM selector (intensified portion of
waveform as shown in example above will
be expanded to full screen).

(f) Set SWEEP switch to DELAYED.

Figure 3-3. Delayed Sweep Operation
3-4 02610-2
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1. Perform steps 1 through B given in Figure 3-2.
Set DELAYED SWEEP TRIGGER switch for desired

@ Select desired delay time with MAIN TIME/CM selector
and DELAY control (time/cm x delay in em = delay time).

Select delayed sweep speed with DELAYED TIME/CM
selector. Intensified portion of waveform is approxi-
mately equal to expanded portion of mixed waveform.

(5) Set SWEEP switch to MIXED. (A typical mixed sweep
waveform is shown on CRT in illustration above.)

02510-2

Figure 3-4. Mixed Sweep Operation
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Single Sweep External Horizontal Input

1. Perform instructions given for any one of the @ Set SWEEP switch to EXT, HORIZ,

three basic modes of operation; Figure 3-2
covers main sweep operation, Figure 3-3 covers (b) Set MAGNIFIER as desired.

delayed sweep, and Figure 3-4 covers mixed Connect horizontal input to DLY'D TRIG, QUT-
sweep. PUT » INPUT EXT. HORIZ. connector.
(2) set NORMAL-SINGLE switch to SINGLE. (@) set VERNIER for desired level of deflection.

@ Press RESET push bulton to arm sweep.

RESET indicator will light indicating sweep
is armed and may be triggered; indicator ex-
tinguishes at end of sweep,

@ Press RESET push buttonagain to rearm sweep,

Figure 3-5. Single Sweep and External Horizontal Input Operation
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Figure 3-0
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(D) Set MAGNIFIER switch to XI.
() Sct NORMAL-SINGLE swilch to NORMAL,
—~ (@) Set MAIN SWEEP TRIGGER switch to INT,
(3) Set MAIN TIME/CM selector to 6 MSEC/CM and
DELAYED TIME/CM sclector to OFF.
(6) Set SWEEP switch to MAIN.
= Set LEVEL control as desired.
@ Select desired channel and set its SENSITIVITY seleclor to
.1 V/CM.
Connect o Time Mark Generator to INPUT connector of
selected channel; set Generator controls for 6 milli-
— gecond markers.
- — Adjust SWEEP CAL control to obtain one marker per
vertical graticule line.
Figure 3-6. Sweep Time Calibration
= 02510-3 3-17
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Model 1421A

Section IV
Parugraphs 4-1 to 4-b

SECTION IV
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. The Model 1421A Time Base and Delay Gen-
erator, a horizantal plug-in unit for the Model 140
Oscllloscope, generates two .ypes of sweeps, main
and delayed. Elther sweep {or a combination of both)
is selectable by front panel controls on the Model
1421A. The type of sweep selected is applied to the
Model 140 to drive the CRT horlzontal deflection
plates. All necessary operating voltages for the
plug-in unit are applied from the Model 140 through
a plug on the rear panel of the Model 1421A.  Figure
4-1 is an overall block diagram of the Model 1421A
showing the main circuits and their relationship,

4-3. 'The Maodel 1421A consists basically of a main
sweep generator, a delayed sweep generator, and a
horizontal amplifier. The maln sweep generator
produces a linear sweep signal which in main sweep
mode of operation is amnlified by the horizontal
amplifier and then appl:od to the CRT horizontal de-
flection plates. ‘This main sweep signal is also
applied to a delaying (comparator) circuit in all
modes of operation. The delaying circuit provides
a control signal for uperating the delayed sweep
generalor,

4.4, The delayed sweep generalor when used pro-
duces a linear sweep signal the startof which is delayed
in time with reference to the start of the main sweep
signal, This delay time is controlled by the main sweep
signal and the comparatorcirvcuit. The delayed sweep
Bignal indelayed sweep modeis amplified by the hori-
zontal ampliffer and then applied to the CRT hotizon-
tal deflection plates.

4-5. In mixed sweep mode of operation, both sweep
generators are operating {as in delayed sweep mode),
and the output of each generator is applied to the
horizontal ampliffer. This resulls in a combined
(mixed) amplified stgnal at the CRT horizontal de-
flection plates,

4-6. OVERALL DESCRIPTION.

4.7. MAIN SWEEP GENERATOR.

4-8. The main sweep generator consists of the main
trigger generator, malin gate, main integrator, and
hold-off circuits shown In Figure 4-1, The main
sweep generator can be triggered or set for free run
operation. When triggered operation is employed,
the required triggersignalis applied to the main trig-
ger generator circuit and is obtained from one of
three sources; they are; 1) an external signal applied
to the main sweep INPUT connector, 2} the AC line
signal (50 to 60 cps)from the Model 140 Oscilloscope,
or 3) the signal applied to the vertical plug-in unit,
The trigger source is selected by the MAIN SWEEP
TRIGGER selector, Free run operation is selected
by setting the main sweep LEVEL control to its AUTO
position; in this position the main sweep generalor
operates without the need of a trigger signal. The

02510-2

SLOPE control of the main trigger generator circuit
selects triggeringon cither the positive- or negative-
going slopeonanincoming triggersignal; the LEVEL

control selects the triggering point on the incoming
signal. Theoutputolthe main trigger geperator cir-
cuil is a positive pulse which triggers the main gate
circuit.

4-0, The main gate circuit, when triggered by the
main trigger generator output pulse, generates the
main gate signal (a negative reclangular pulse). The
main gate signal is appliedto the main integrator and
through the SWEEP switch, inMAINand MIXED posi-
ttons, lo the gate amplifier and mixer circuit.

4-10. The mainintegrator circuit is normally clamped
such that its output is at a constant de voltage. The
main gatesignal unclamps the inlegrator which starts
generaling the main sweep signal(a positive-going
sawtooth wave). 'The main sweep signal is applied to
the delay comparatorand through the SWEEP switch,
in MAIN and MIXED positions, to the horizontal
amplifier.

4-11, A portion of the main sweep signal is also ap-

plied to the anode of reverse-biaseddiode CR303 and
{o the hold-off circuit. CR303 remains reverse biased
until the voltage level of the sweep signal increases
to o prodetermined value., ‘The time lapse between
the start of the sweep signal and the forward biasing
of CR303 i5s determined by the setting of the MAIN
TIME/CM selector. When thedinde conducts, aposi-
tive voltage is applied back to the main gate circuit
causing the main gate signal (a rectangular pulse) to

terminate. Whean the main gate pulse ends, the inte-
grator output returns to a constant dec voltage level

and is again clamped. The hold-off circuit, aftera

slight delay, produces a negative voltage which is

applied to the maingate circuit. This negative signal
resets the main gate circuit. Once the main gate is
reset, it is then ready for another trigger signal.

When the NORMAL-SINGLE switch is set to the SINGLE
position, the negative reset signal [rom the hold-off
circuit is not available and the RESET push bulton
must be pressed to return the maln gate circuil to its
pretrigger condition.

4.12, DELAY COMPARATOR.

4-13. The delay comparator (V108, V1€9, and Q119)
compares the main sweep signal with a dc voltage
determined by the positon of the DELAY control,
When the positive-going sweep signal equals the de
voltage, apositivedelayed triggerpulseis generated,
This trigger pulse is applied to the delayed pate cir-
cuit and to an output connector through the SWEEP
switch. This trigger pulse is for triggeringexternal
equipment when needed. The pulse generated by
the delay comparator represents approximately the
time delay in cm between the start of the mainsweep
signal and the start of the delayed sweep signal.

1-1
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Paragraphs 4-14 to 4-29

4.14. DELAYED SWEEP GENERATOR.

4-15. The delayed sweep generator consists of the
delayed trigger generator, delayed gate, anddelayed
integrator circuits shown in Figure 4-1, Operation
of the delayed sweep generatoris very similar tothat
of the main sweep generator as explained in Para-
graphs 4-7 through 4-11, However, there nre three
basic differences between the two sweep generators,
The delayed sweep generator 1) cannot be {ree run,
2) has only two sources of external triggering, and
1) does not have a hold-off circuit for resetting the
gate circuit, The effects upon the operation of the
delayed sweep generatordueto thesedifferences are
explained in more detail in Paragraph 4-16.

4-16. The DELAYED SWEEP TRIGGER selector has
an AUTOmatic trigrering position which, whenselected,
eliminates the need for an external trigger source.
When the selector is sct to this position, triggering
of the delayed gate elrcuit is accomplis.ed by thede-
layed trigger pulse fromthe delay comparator circuit
(Paragraph 4-12). This results in the start of the
delayed sweep signal {a positive-going sawtooth wave);
the durationof thedelayed sweepsignal is controlled
by the DELAYED TIME/CM selecter. Sometimealfter
the conclusion of the delayed sweep signal, the delayed
gate circuit is both reset and retriggered by the next
delayed trigger pulsefrom thedelay comparator, thus
the result isan automatictriggeringoperation. When
the DELAYED SWEEP TRIGGER selector is set to
either EXT. or INT. positions, the delayed trigger
pulses only reset the delayed gate circuit. In these
switch positions, the required triggers are applied
from an external source through the delayed trigger
generator cireuit.

417, GATE AMPLIFIER AND MIXER,

4-18., When the SWEEP switch is set to DELAYED,
the delayed gate signal, a negative pulse, is applied
through tie switch to the gate amplifier and mixer
circult (Q115-Q118). In MAIN and MIXED positions
of the switch, the main gate signal, also a negative
pulse, is applied through the switch. The negative
pulse applied is amplified and tnverted by the gate
amplifier and mixe. circuit, The amplified positive
pulse is applied to the Model 140 to unblank the CRT
trace during the sweep.

4.9, HORIZONTAL AMPLIFIER.

4-20, The sweep signals are applied to the horizontal
amplifier through the SWEEP switch. The position
of the switch determines which sweepsignal s applied
to the amplifier; in the MIXED positin., the sweep i5
a combination of bothgignals, Theamplfieris basic-
ally a differential amplifier providing a push-pull
output to drive the horizontal deflection plates of the
CRT in the Model140, The push-pullsignalis applied
directly to the deflection plates.

4-21. CIRCUIT DETAILS.

4.22. DIFFERENTIAL DRIVERS.

4-23. The desired triggering signal for the main
sweep differentialdriver, V102/V104 (sce Figure 5-9),
is selected by switch $102, If eithes EXT, or LINE

position of the switch is selected, the trigger signal
is applied to only the grid of V102; the grid of V104

4-2

Model 1421A

is grounded through the gwitch in these positions, In
the INT. position of the switeh, differential triggering
signals are supplied to v102/v104,

4.24, Tunnel diode CR102 is used to generate [ast
rise triggers which are required for stable synchro-
nization of lhe sweep generator, The increase in
current through V102 and CR102, caused by the
pusitive-going portion of the incoming trigger signal
switches the tunnel diode to its high voltage state.
When this occurs, a fast rising negative pulse is gen-
erated at the junction of CR102 und the base of ampli-
fler Q101.

4-26, Operation of the differentinl driver, v202/v204,
in the delayed sweep generator (see Figure 5-11) s
similar to that of the main sweep generator differcit-
tial driver previously explained,

4.26, MAIN GATE CIRCUIT,

4-217. TRIGGERED OPERATION. The positive trig-
ger pulse applied to the base of trigger pulse ampli-
fler Q108 {see Figure 5-0) is amplified and inverted,
The negative pulse on the collector of Q106 is applicd
to the junction of tunnel diode CR108 and the basc of
gate amplifier Q107. Prior to the trigger pulse,
CR108 is biased in its low voltage state (just below
peak current) by the current gupplied from conducting
transistor Q110., When the negative trigger pulse is
appled to CR108, the tunnel diode switches to its
high voltage state and a fast-rising negative pulse is
generated at the base of QL07. The [ast-rising pulse
is amplified and inverted by Q107 and just inverted
by Q108, The amplified pulse is applied to the june-
tion of CR304 and CR305 in the integrator circuit to
start the mainsweepsignalandis also applied through
the SWEEP switch to gate input amplifier Q116,

4~28, Atthe end of the main sweep, Q111 of the Schmitt
trigger is turned on by a positive voltage applied to
its base from the integrator circuit., The current
increase through Q111 results in a more negative
voltage on the base of Q110, the other hall of the
Schmitt trigger. Q110 is turned off by the negative
voltage, Withouta currentsource, CR108 stops con-
ducting, andthe negative gate pulse atthebase of Q107
ends. At the end of the hold-off period (explained in
Paragraph 4-37), a negative voltage is applied to the
base of Q111andthe Schmitt trigger returnsto jts pre-
trigger condition (Q110 conducting; Q111 turned off),
During this same time the vertical pulse is applied
through A103 to three points. A negative voltageisap-
plied through CR317 to the Hold-Qff Emitter Follower
where it i5 used to hold Q111 on. At the same time, it
feeds a negative voltage to the bases of Q106 and Q202,
holding them off. It is also applied to Q115 to kecp
the CRT blanked.

4-29, FREE RUN (AUTO) OPERATION. During
triggered operation, frée run lockout transistor, Q104,
is conducting and its negative collector vollage,coupled
through CR107, keeps [rec run gate generator Q105
turnedoff. However, whenthe L EVEL controlis setto
its AUTO position, a negative supply voltage applied
through part of 5104 and CR103 turns off Q104. With
Q104 off, thebase of Q105 is freeto followany voltage
change onthe collector of Q111. Atthecendof thehold-
ofl period, the collector voltage of Q111 moves in a
positive direction; this voltage change is appliedtothe
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hases of Q110 and Q105. Transistor Q110 conducts and
again supplies the bins current to tunnel diode CRL08,
Free run gate generator Q106nlsoconducts nndits col-
lector currentis enough to switch tunnel diede CR1i08
to Its high voltage state, Thus, thenegative gate pulse
required tostartthe sweepis generated, andfree run
operation is achieved,

4-30. If o triggeris applied during free runoperation,
the negative trigger pulse on the collector of Q106 is
coupled through CR106 to the base of Q103 (part of the
auto multivibrato: ;. This negative pulseturns on Q103,
and Its collector voltage moves inapositivedirection,
reverse blaging CR103, Free run lockout Q104 starts
conducting, and the base of Q105 is ngain clamped through
CR107 to the collector of Q104, Transistor Q10518 now
removedas a current source for tunnel diode CR108,
and the next trigger pulse will swilch the tunnel diode
and start the sweep,

4-31, C109inthe collector circult of Q103 is discharged
by the trigger pulse through the transistor. The ca-
pacitor starts rechargingat theend of the trigger, but
charging timeis long (approximately 140 milliseconds).
If the next trigger does not occur within the charging
period, the nuto multivibrator, Q102/Q103, resets it-
sell, and the gate circuit returnsto free run operation.

4.32, DELAYED GATE CIRCUIT,

4-33, The delayed gate clircuit operates basically the
same as the main gate circuit as described in Para-
graph 4-26, except for the differences explained In
Paragraph 4-16. The fast-rising negative gate pulse
generated at the cathode of CR200 (see Figure 5-11),
alter passing through Q203 and Q204, is appliedtothe
delayed Integrator circuit. This pulse starts the de-
layedsweep signal. Thedelayed gate pulse is nlsoap~
plied through the SWEEP switch to gate input amplifier
Q115,

4-34, The positive delnyed trigger pulse from the de-
lay comparator (Figure 5-10) is coupledto the base of
Q205 in all triggering modes, For elther type of ex-
ternal triggering (EXT. or INT.), thepulse resets the
Schmitt trigger circuit so that the next incoming ex-
ternal trigger can start the delayed sweep. In the
AUTOmatlc triggering mode, thedelnyed trigger pulse
resets tneSchmitttrigger and is also coupled through
CR204 to thebase of Q202. The amplified pulse (now
negative) on the collector of Q202 switches tunneldiode
CR206; this results in the required negative gate for
slarting the delayed sweep and automatic triggering
operation is accomplished.

4.35. INTEGRATORS AND HOLD OFF,

4-36. Switch diode CR304 and clampdiode CR305 (see
Figure 6-10) are forward biased prior to the negative
gate pulse from Q108. In this condition, the gridvolt
age level of V301 and the voltage level ut the cathode
of CR306 are constant. When the negative gate pulse
reverse blases CR304 and CR305, the grid voltage of
V301 starts moving negatively since the grid is con~
nected to a negative supply through sweep time resistors
R320-R328 (Figure 5-12), Thisnegative-goingchange
is coupled through cathode follower V301 to integrator
Q302. The resulting positive-going signal on the col-
lector of Q302 is applied back tothe grid of V301 through
Q303 and sweep time capacitors C310-C317 (Figure 5-
12), This opposite-going signal results in a voltage
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chunge of anly 0, 3 volts at thegrid of V301 during the
entire sweep. Voltnge meross the sweep tme re-
sistors changes by about U. 3%, andthe current through
these resistorschangesby the sameamount,  Thecur-
rent through the sweep time resistors is the charging
current for the sweep timecapacitors. Therelore, the
voltage increase neross the sweep time capacitors
changes linearly with time and the resulting sweep
signal is anearly linear positive-going gawtooth wave,
The sweep signal is coupled through CR306 to the
SWEEP switch at the input lo the horizontal amplifier
and is the main sweep generatoroutput. The mainsweep
signal s also applied to the grid of V109 in the delay
comparator eircuit, The slope of the oulput sweep sig-
nal is determined by the valuesof the sweep time re-
sistors and capacitors selected by the TIME/CM switch,

4-27. A portion of the positive~going main sweep sig~
hal is applied to the base of hold-off emitter follower
Q301, The emilter of Q301 follows its changing base
voltage, and when the emitter voltage forward biases
CR302, the negatively charged hold-off capacilors,
C301-C305 (Figure 5~ 12), start to discharge.
A portion of the main sweep signal {5 nlso applied to
reverse biased dlode CR303, When the sweep signal
forward biases CR303, the Schmitt trigger changes
states, the negative gate pulse applied to CR304 and
CR305 ends, and the main sweep signal terminates,
The removal of the swecp signal from the base of
Q301 permits the hold-off capacitor inits emitter eir-
cult to recharge; the capacitor charges slowly through
R301. Whenthe increasing negative voltage at the junc-
tion of thehold-off capacitorand R301 forward biases
CR301, thebaseof Q111 s tied to this junction. Asthe
hold-off capacitor continues to charge, the basevoltage
ol Q111 increases negatively until the transistor stops
conducting and the Schmitt trigger resets to its pre-
trigger condition. Thesweep generator is then ready
for the next trigger signal,

4-38, The delayed integrator circult (see Figure 5-11)
operates thesameas the main integrator circuit de-
scribed in Paragraph 4-36. The hold~-off circult inthe
maln Integrator circuit alsoprovides the requiredhold-
off period for the delayed integratoras the delayed sweep
generator is reset after the start of the main sweep
signal.

4.39, HORIZONTAL AMPLIFIER,

4-40, Thehorizontal amplifier (see Figure 6-13) pro-
vides apush-pull output to drive the horizontal deflec-
tion plates of the CRT. The sweep signal selected
by S401 is applied to the emitter of Q401 through the
SWEEP CAL control. Thiscontrolis adjustedtopro-
vide the proper current to Q401 for calibrated sweep
times. The POSITION controls, FINE and COARSE,
adjust the de voltage level at the collector of Q401,
thus changing the de level at the output of the hori-
zontal amplifier, Horlzontal input amplifier Q401
drives the differential amplifier stage, V401, Q403,
and Q405, through emitter follower Q402.

4-41, The differential amplifier converts the single-
ended sweep signal to a balanced push-pull output.
Emitter follower Q404 isprovided tobalancethe bage
circuit impedance of Q403 and Q405. The signal at
the emitter of Q402 andthebase of Q403 isa positive-
going sweep. This signal is amplified and inverted
by Q403 and is further amplified without Inversion by
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VA01A, At the sume time the current to the emitter
of Q403 is increasing, the current to the ewitler of
Q405 isdecreasing. This decrease of current through
Q405 results in an increase in ils colleetor volluge.
The positive-going voltage waveshape on the plate of
V401B is of equal amplitude hut opposite in direction
to that on Lie plate of V401A, These equal, bat
opposite~-going, signals are coupled through the out-
put cathode followers, V403A and V403D, to the hori-
zontal deflection plates,

4-42, The Magnifier Centering ndjustiment, R426,

ghould he set for balanced current through Q403 and
Q405 to assure that any waveform at center screen
remains centered when the trace is magnified, When

Model 1421A

the MAGNIFIER swilch, 5402, is sel to the X10 posi-
tion, the impedance between the emitter of Q403 and
Q40ES is reduced by  factor of 10, and thus the output
signal is increased by the same factor. X10 pain
adjustment, R423, is provided lo oblain the 1031
impedance ratio when the MAGNIFIER switeh I8 set
to X10,

4-43, When the BEAM FINDER push button, on the
front panel of the Model 140, is depressed, current
to the differential amplifier is reduced by insarlivg
RA431 insecries with the supply voltage. Thediffereice
between plate voltages of V401A and V4018 during
reduced current operntion is small, This resulls in
an on~screch trace regardless of the POSITION con-
trol setting.

Table 6-1. Required Test Equipment

Recommended Instrument Rot
Type Model Required Characteristics Par Required For
Oscillalor & 200 CD Frequency Range: 4C cps to 800 ke 5-8 Triggering Check,
Qutput Voltage: 10 v p-p 5-8 Trigger Point Check,
5-18 Trigger Symmetry
: Adjustment
DC Voltmeter | & 412A Voltage Range: 1 to 300 mv DC Voltage Cheeks
Time Mark Tektronix Markers: from 1 ;sec to b sec 5-10 Sweep Time and
Generator 180A Accuracy: 0.05% thru Magnifier Checks,
5-12
6-17 Sweep Time and
thru Delay Adjustments
5-20
Constant Tektronix Frequency Roange: 1 to 20 Me 6-8 Triggering Check,
Amp Signal 190B Qutput Voltage: at least 1 v p-p
Generator
High 4 175A Bandwidth: 20 Me 5-156 Gate Level and
| Frequency with 1760B Sensitivity: 50 mv Compensation,
QOscilloscope and 1780A 5-16 Trigger Symmetry,
Waveform CGhservation
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Seetion V
Paragraphs 6-1 to 6-10

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

§-2, 'This section provides maintenance and service
information for the Model 1421 A Time Base mnd Delay
Generator, Adjustment procedures, troubleshooting
information, component identification illustrations,
and schematic diagrams are all in this section of the
manugl, Performance Checlts which verify proper
instrument operation are also included,

5-3. REQUIRED TEST EQUIPMENT.

B-4. Tesl cquipment required for maintaimng and

checking the performance of the Model 1421A§s listed
in Table 6-1. Other pieces of cquipment havingsimi-
lar characteristics can be substituted for the equip-
ment listed in the table,

5-5, PERFORMANCE CHECKS.

-6, The performance checks verify whether Lhe
Model 1421 A, when installed in a Model 140 Osclilo-
scope with a vertical plug-in unit, is operating within
its specifications listed in Table 1-1, These checks
may be used as part of incomingquality control inspec-
tion, as a perjodic operational check, or riter repair
or adjustments have been made on the instrument.
When performing these checks, use recently cali-
brated equipment; any equipment required to perform
these checks I8 listed in Table 5-1. To check the
specifications of the Model 140 or le vertical
plug-in unit, refer tothe performance checks listed In
the Operating and Service Manual for that particular
unit, The performance checks should he made in the
order given | ; Paragraphs 5-7 through 5-12,

Note

In order to check the high frequency triggering
performance of the Model 14214, the Model
1402A Dual Trace Amplifier which has a 20-
Mc bandwidth must be used,

5.7, HORIZONTAL BANDWIDTH,

a. Connect n test oscillator, setto §0-ke, o INPUT
EXT, HORIZ,

b, Set SWEEP to EXT. HORIZ,

¢, Adjust amplitude of test oscillutor to obtain o
10-cm trace on CRT.

d, Set test oscillator to 500-ke; at leasta 7-emlrace
ghould be visible on CRT.

5.8, TRIGGERING.

a. Coniect a test Oscillator to channel A INPUT
of verticalplug-in, to mainsweep trigger INPUT, and
to delayed sweep trigger INPUT, :

b. Set channel A controlsof Model 1402A s follows:

SENSITIVITY ®» » » + *#r v s v s v v s 1 V/CM
INPUT---;-&.;-un-a--u....ON
COUPLING + + + + » » =+ » s s ot v+ AC

¢, Set Model 1402A function:selector to channel A.
02510-2

d. Adjust Oscillator controls to obtain a 40-cps
signal nf 0, 6-cm amplitude,

e, Sct Model 14214 SWEEP swilch L3 MAIN,

f. Adjust main sweep LEVEL control to ohtain
stable triggering with MAIN SWEEP TRIGGER switch
get to INT, and EXT, positions.

g, Set SWEEP swilch to DELAYED and DELAYED
TIME/CM selector to any sweep speed,

h. Adjust delayed sweep LEVEL control lo oblain
stable triggering with DELAYED SWEEDP TRIGGER
switch set to INT. and EXT, positions.

1, Set DELAYED SWEEP TRIGGERto AUTOposi-
tlons; stable triggering should be obtzined.

j» Disconnect test Osclllatorandconneet & Signal
Generator to same INPUTs.

k. Adjust Signal Generator controls to obtain a
15-Mc signal of 0,6-cm amplitude,

m. Repeat steps e through h above.

n. Adjust Signal Gunerator controls to obtain a
20-Mc signal of 1-cm amplitude.

p. Repeat steps ¢ through h above.
5.9, TRIGGER POINT AND SLOPE.

a. Connect a test Oscillator to channel A INPUT
of vertical plug-in and to both n.uln Bweep trigger
and delayed sweep trigger INPUTS.

b. Setchannel Acontrolsof Model 1402A as follows:

SENSITIVITY » + » »» v v v o> o »» 1 V/CM
[NPUT. (T T I I O DL e I A O L ON
COUPLING P R T N T T T B R L R T ] Ac

¢. Set Model 1402A function selector to channel A,

d. Adjust Oscillator controls to obtain a I-ke sig-
nal of 1O ¥ p-p.

e, Set MAIN SWEEP TRIGGER and DELAYED
SWEEP TRIGGER switches to EXT,

[. Set SWEEP switch to MAIN,

g. Stable triggering should oceur as main sweep
LEVEL control is rotated from full cew to full ew,

h, Set SWEEP switch to DELAYED and DELAYED
TIME/CM selector to 0.2 MSEC,

i. Stable trigger should occurasdelayed sweep
LEVEL control is rolated from full cew to full cw.

5.10. MAIN SWEEP TIME.
a. Perform procedu,e given in Figure 3-6.

b. Check each main sweep time selting given in
left column of Table 6-2 by setting Time Mark Gen-
erator controls to obtain time marker indicated In
right column, Time markers oppearing on CRT
should be within +3 mm of vertical graticule lines 1,
3,6 17,9 andl1l,
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Table 5-2, Main und Delayed Sweep Time Accuracy

MAIN DELAYED®* Time
TIME/CM TIME/CM Markers
. b uSEC b pSEC 1 1SEC

b uSEC b uSEC 10 LSEC
50 SEC 6O ySEC 100 LSEC

B MSEC » 6 MSEC 10 MSEC
60 MSEC 5 MSEC 100 MSEC

* For maln sweep time check, DELAYED TIME/CM
is OFF.
5.11, DELAYED SWEEP TitE,

n, Set Model 1421 A controls as follows:

MAGNIFIER N T 4 |
MAIN SWEEP TRIGGER + » » >+ + + INT.

DELAYED SWEEP TRIGGER -+ + » » INT,
MAIN TIME/CM >+ » >+ +» v v+ 1 SEC
DELAYED TIME/CM +» +» »» »+» ,6uSEC
B‘VEEP‘..ID!DD.CDDO.DELAYED

b, Bet Model 1402A channel A SENSITIVITY o
.1 ¥/CM and function selector to A,

¢, Conneet a Time Mark Generntor to channel A
INPUT.

d. Check each delayed sweep time selting given in
center column of Table 5-2 by setting Time Mark
Generator controls to obtain time markers {ndicated
in right column, ‘Time markers oppearing on CRT
should be within + 3 mm of vertical graticule lines
1, 3,6 17,09, and 11, .

NOTE
The MAIN TIME/CM selector will be
rotated and set to the proper range as
the DELAYED TIME/CM selector is
turned to the next higher range given
in the table,

5.12. MAGNIFIER.
a. Set Madel 1421 A controls as follows:

MAGNIFIER v v v X10
MAIN SWEEP TRIGGER *+ +* **** + INT.
MAIN TIME/CM - - » >+ L MSEC/CM
DELAYED TIME/CM + + » + ¢+ + >+ ++ OFF
SWEEP""""""""'LiA[N

b. Set Model 1402A channel A SENSITIVITY to
.1 ¥/CM and function selector to A.

c. Connect Time Mark Generalor to channel A
INPUT, and adiust Generator controls for 100 usec
time markers.

P T O I I

d. Adjust main sweep LEVEL for stable triggering.

e, Position first marker on left vertical gratfcule
line, Last marker {cleventh) shoult* be within 5 mm
of right line.

5-13. ADJUSTMENTS.

5-14, Procedures for adjusting the Madel 1421A are
describedin Paragraphs 6- 16 through 5-20. The in-
ternal adjustments are identi{ied and their location

5-2
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shows in Figure 6-1, Theadjustments can he made
only after removing the top cover of the Model 140
Osellloscope tn which the plug-1n unit 18 installed;
this allows necess to the adjustments,  For opthmum
results, check and adjust, If necessnry, the power
supply voltages of the Mudel 140 used with the Model
1421A, Equipment required to perform the adjust-
ments 18 Wsted in Table §5-1,

5.15. GATE LEVEL AND COMPENSATION
ADJUSTMENT,

. Sat Madel 14214 controls as follows:

SWEER » » - ' » + » MAIN
MAIN TIME/CM » + + 20 WSEC
DELAYED TIME/CM  » » » >+ v+ » 2 SEC
Miin LEVEL v » v s v v v v oo e v« AUTO
DELAY . v« bhem
DELAYED SWEEP TRIGGER + » » + »r AUTO

. Connect compensated probe of o High Frequen-
ey Oscilloseope to gate output, using TP101,

LI T T DR )

U T

T A [ I }

¢, Set test Oscilloscope sensitivity o 2 v/em
and sweep time lo 20 psec/em.

d. Adjust Gate Level {R179), starting from full ew
position, until top of gate moves down 2 volls from
maximum tevel, Gate including positive pedestal
should he approximately 60 volls amplitude,

e. Adjust Gate Compensution (C134) for best
square corners on pulse,

5.16, TRIGGER SYMMETRY ADJUSTMENT,
. Set Model 1421 A controls us follows:

MAIN TIME/CM « v o v v v v v s s 2 MSEC
SWEEP ++ «+ersvevsrers MAIN
MAIN SWEEP TRIGGER -+ » -+ » » EXT.
AC-DC + v+ v b v v v r s Y X
SLOPE » » ¥ » L] " - » * » L] » L » Ld 13 L] » L[] +

b, Connect Qscillator to vertical plug-in INPUT
and o maln sweep trigger INPUT.

c. Adjust Oscillator controls to obtain a 500 mv
p-p, l-ke sigmal, Measure 500 mv p~p amplitude
on CRT of Model 140,

d. Connect compensited probe of High Frequency
Oscilloscope to case of CR1Q2,

r. Sect test Oscilloscope sensitivity to 0.5 v/em
and coupling switeh to AC.

f. Adjust Trigger Symmetry (R114} for symmel-
rical waveform, Check symmetry of waveform with
SLOPE set to -.

5.17. SWEEP TIME & MAGNIFIER ADJUSTMENTS.

a, Rotate MainSweep Length (R314)} fully ew, then
back cew to obtain a stable, free-running sweep dis-
played on the CRT.

b. Perform step 1 through 9 of Figure 3-6.

c. Set MAGNIFIER to X10and position first
marker on [irst vertical graticule line.

d. Adjust X10 Gain (R423) until second marker
is on eleventh line,

e. Set main LEVEL control to fully cw position
and MAGNIFIER to X10,
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Table 6-3, Maln Sweep Timing Adjustiments

MAIN and Time
TIME/CM Adjust | Murkers [Markers/10 em
2 u8liC 1 jsce 3
6 C316 1" g
l 13 l [1] ll
2" g " 3
5" cild io " 6
1o " 1 " 1
20 ¢ 100 " 3
e " RIG 160 " ]
» 1 MBEC 100 11
2" 10 mset 3
8" R3I37 10 " 8
I 113 10 (1] ll
20 " 100 " 3
60 * R336 100 * 18
.1 SE 100 11
2" 1 sec 3
, 5 L1} l ”n G
l " 1 " 11

{. Center spot on CRT with POSITION controls,
and set MAGNIFIER to X1,

g, Adjust Magnifier Centering (R426) until spot is
centered again, As MAGNIFIER is swilched between
X1 and X10, spot should move less than 2 mn,

5.18. SWEEP LENGTH ADJUSTMENTS.

NOTE
Before performing the sweep length adjusi-
ments, perform the sweep time adjustment
given in Paragraph 5-17.

a. Sot Model 1421A controls ns follows:

MAIN TIME/CM + +» » +»+»»+»+ BMSEC
MAIN SWEEP TRIGGER > >+« +» -+ INT,
SWEBP L L I . L] L] * - L] L] » L . » » . MAIN

DELAYED SWEEP TRIGGER - » » - » « INT,
DELAYED TIME/CM »+ .+ QFF

b. Set verlical plug-in sensitivity to 0.1 v/em.

L

¢. Conneet a Time Mark Generator to vertical
plug-in INPUT, and set Generator control for 1-msee
markers.

d. Adjust main LEVEL control for shortest dis-
played sweep.

e. Adjust Main Sweep Length (R314) for a 10.2cm
swecep,

{. Set SWEEP to DELAYED position and DELAYED
TIME/CM to . 1 MSEC.

g Adjust delayed LEVEL control for shortest
displayed sweep,

h. Adjust Delayed Sweep Length (Ra59) for an
11.5 em sweep.
5.19. SWEEP TIMING ADJUSTMENTS.

NOTE
Before performing the Sweep Timing
adjustments, perform the adjustments
given in Paragraphs 5-17 and 5-18,
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Table 6-4, Delayed Sweep Timing Adjustments

DELAYED  nnd Time ‘
TIME/CM  Adjust Markers |Markers/10 cm
.2 uSEC 1 ysec 3
N C33b6 1" 6
1 [1] 1 1] 11
2 M 10 " 3
§ " C333 10 " 6
10 (1] lo L1 ll
20 " 100 113 3
o " R3IBT 100 " 6
.1 MBEC 100 11
2" 1 msec 3
b " T3B6 1" 6
l 1] 1 1] 11
2 " 10 [1] 3
B " 1386 1 ]
{ 19 " 11
20 " 100 " 3
0 " 199 " (1)
. Set Model 1121A controls as follows:
MAIN TIME/CM » + » + » » »» » »» 2 uSEC
DELAYED TIME/CM >+ +»+»+ OFF
MAIN and DELAYED SWEEP TRIGGER: 'INT,
SWEEP. [ T T T R T I I D L MMN

b. Set vertical plug-in sensitivity to 0.1 v/em.

¢, Connect a Time Mark Generator to vertical
plug-in INPUT,

d. Adjust main LEVEL control for stable sweep.

¢. Set MAIN TIME/CM seleclor to each position
given in first column of Table 6-3, adjusling on all
ranges indicated and checking necuracy, which is +3%,
of all other ranges. The next lower and higher ranges
to that adjusted areaffected by the ndjustment, except
the 50 MSEC range which affects all higher ranges,
Time Mark Generator controls should be sct toobtain
time markers as indicated in second column, Num-
ber of markers displayed for each range of TIME/CM
selector is given In third column.

f. Set SWEEP to DELAYED, MAIN TIME/CM lo
.5 uSEC, and DELAYED TIME/CM to . 2 uSEC.

g Check accuracy {:3%) and adjust each indicated
pasition of DELAYED TIME/CM selector as given in
Table 5-4.

NOTE
The MAIN TIME/CM selector is rotated
and set to the proper range as the DELAYED
TIME/CM selector is turned to the next

higher range.

5.20. DELAY CM ADJUSTMENTS.
a. Set Model 1421A controls as follows:
MAIN TIME/CM « » + » v s v o v v s 1 MSEC
DELAYED TIME/CM .+« » 10 uSEC
SWEEP « + + v+ v v v v 0 o v s » »DELAYED
MAIN SWEEP TRIGGER + + + + + » + INT.
DELAYED SWEEP TRIGGER .+ .+ . .. AUTO
MAGNIFIER -+ » + v o 5 v o v o v o0 v e X1
SLOPE + ¢ s v s s v v s s s o sno e +
DELAY &+ v v o r 0 o s v v 6 5 5 v s . Ocm
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Figure 6-1.

b. Connect ~Time Mark Generator tovertical plug-
{n INPUT, and set Generator controls for 1-msec
markers.

¢. Set DELAYto1.00 cm and adjust 1 CM DELAY
(R205) until peak of second marker s on second grati-
cule line,

d. Set DELAY to 9,00 cmandadjust 9 CM DELAY
(R202) until peak of tenth marker is on second grati-
cule line. R205 and R202 interact and must be re-
peated if necessary.

5-21. TROUBLESHOOTING.

5.22. The best procedure for locating trouble in the
instrument is to start with a thorough visual inspec-
tion. Look for burned-out or loose components,
loose connections or wires, or any other similar
condition which suggests a source of trouble.

5-4

Locatlon of Internal Adjustments

5-23. Use the block diagram, Figure 4-1, the typi-
cal waveforms illustrated in Figure 5-7, and the in-
formation presented in Tables 5-6 through 5-T asalds
for i{solating the trouble.

5-24, SERVICING ETCHED CIRCUIT BOARDS.

§-25. The Model 1421A has etched circuit boards
which are plated-through type. When servicing this
type of board, components may be removed or re-
placed by unsoldering from either side of the hoard.
When removing large components, such as potentio-
meters, rotate the soldering iron tip from lead to
tead while applying pressure to the part lo wft it from
the board. * Service Note M-20D contains additional
information on the repair of etched circuit boards,
however, the important consideralions are as follows:

a. Do not apply excessive heat.
b. Apply heat to component lead and remove lead
with a straight pull away from board.
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e. Use a toothpickor wooden splinter to cleanhole,

d. Do not force leads of replocement component
into holes.

6-26, If the plated metal surface (conductor) lifts
from the board, it may be cemented back with a
quick-drying ncetate base cement (use sparingly)
having good insulating properties, An alternate

Seetion V
Paragraphs 6-26 to 6-28

method of repair is tosolder n good conducting wire
along the damaged aren,

5-27. COMPONENT IDENTIFICATION.

§-28. All electrical components in the Model 1421A
not mounted on printed circuit boards are identified
in Figures 5-2 and 5-3, Components mounted on
printed circujt bonrds are identified in Figures 6-4
through 6-6, These ligures shouldbe used for quick
identification of any part,

Table 6-6. System Troubleshooting

MAIN & DELAYED MIXED

With Sweep
Operative Nonoperative Action

MAIN-AUTO MAIN-EXT. Check Main Trigger Amplifier (V102, V104,and Q101)
MAIN-EXT, MAIN-AUTO Check Auto Multivibrator (Q102 and Q103)

MAIN DELAYED-AUTO Check Delayed Trigger Gen (V108, V108,and Ql19)

and Delayed Gate and Sweep Circuils

MAIN DELAYED-INT. Check Delayed Trigger Amp (V202, V204,and Q201)
MAIN DELAYED-EXT. Check DELAYED SWEEP TRIGGER Switch

Check SWEEP switch

Without Sweep

Symptom

Trouble Area

Action

Dim Spot Left Side
of CRT

Sweep starts at
Center screen

Bright Spot Left
Side of CRT

Hold Off (Q301)

Follower (Q301)

Dim Spot Right
Side of CRT

Auto Multivibrator (Q102, Q103)--Free Run Lock Out
{Q104)--Gate Amp (Q107, CR108)--Gate Inverter {Q108)--
Main Integrator (Q302, Q303, vi01)

Integrator (Q302, Q303, V30l)--Hold-ofl Emilter
Integrator (Q302, Q303, V301)

Schmitt Trigger (Q110, QL11)-

Check de voltnges

Table 5-7. DC Voliages

Bright Spot Right
Side of CRT Integrator (Q302, Q303, Viol)- NOTE: To obtain de voltages listed in this
Gate Amplifiers (Q107, Q108) table, the Model 1421A controls must beset
as given under Conditions of Waveform
Measurements, Figure 5-7.
Wavelorm Ground Test | Attach Test Point
Test Point { Point\Y/ Thru 1K Qto -12, 6 v
2 -0.9v -6.2v
3 -12.2v -6.6v
Table 5-6. Delayed Sweep Vollages 4 +42,0v +86 v
5(TP101) +41.0v +85 v
NOTE: To obtain de voltages listed in this 6 -24,.5v -0.8v
table, the Model 1421A controls mustbeset T -1.6v +36 v
as given under Conditions of Waveform 8 +88.0v +100 v
Measucements, Figure 5-7. 9 0 v 0 v
10 -0.5v -0.5v
Wavetorm | Ground base | Attach base of Q203 11 -8.2v -9 v
Test Point | of Q203 thru 1K Qto -12.6 v 12 -1.4v -l.4v
13 -1.2v +29 v
10 -1.7v -5.6v 14 -9.0v -4, 6v
11 -8.6v -6.8v 15 =~ 4200 v 2~ +130 v
12 -1.4v +34 v 18 ael30 W e +200 v
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5-29. A304 OR A306 REPLACEMENT.

5-30, If a separate replacement is made for either
the TIME/CM switch assembly, A304, or the sweep
generator etched circuit assembly, A306, It will be
necessary to re-route several leads from the switch

Model 1421A

assembly through holes in the board. Figure 6-3a
indicates by wire color and switeh wafer, the routing
for switeh leads; it also identifies other leads which
connect to the cireuit board. A replacement part
number 8 nlso shown in Table 6-2 for A301, which
includes both A304 and A306.

Ho

RHO
CI0} €226 ClO2 RIO7 RIO! RIOS S104 RIOB  RI?4  S401  RI?75  CR4Ql R405

R404

R229
A50I1

AJ03

Alo2 A306

A302

R40I

A103 A40l
T4

1421A-A-1TA
Figure 5-2, Component Identification, Top-Rear View
02510-3
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Model 1421A

Seetion V
Figure 5-3

R331 R38I

R380

R330
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ymag el et
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€313 DSI10l RI36 RI35 R228 R227 R226 R225

c225
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I: ¥
i .
i :
. : l
R i
i t
: |
; %
¢ N | et : .
a ! ‘! |

i .
Uy ¥
;5 I f "'.)'»
I e L t
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o .E - ! )
T 5 ‘*
RSO ¥ e
R
S
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iy

i 1
1421A—A=—I6GA

ceer

02510-3

Figure 5-3. Component Identification, Bottom View
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Section V
Figure 5-3r

Madel 1421A

902-Cl  904-01 806-Cl 908-Cl 902-El 903-E! S04-CBEI
‘/ JI 1 Jl Jl i //
[ [ @ /. .\Hsos-m
. . . . - 83
gal-¢1  903-DI $05-DI 807-C) SOI-EI O s, T~
915
076 Saon
(a206N| / 003
\ {5401) 383'?{
928 o 907-FI
(0204 S05.F 904-Fi 505:F1 T
A = O s
903‘”":‘———. O
902-F1— EXAMPLE:
soz-n'/. 503-01 INDICATES A
/' WRITE-BLACK-ORANGE
948 1 WIRE FROM WAFER D
{5104) /‘ ON SWITCH 530's
903-C3 INDICATES A
t?;IOG} WHITE - BLACK-ORANGE
WIRE FROM WAFER C
SO1A3 ON SWITCH S30%,
sos-As
802-A3 }
904~ ﬁ @% .“90‘5 A3
N A Y’
901-43 oA 905_“ [
802-A3  S04-A3 IRI92}
901-E3
e s
o3 904-E3 906-E3
90i-c3 902-c3 304-D3  307-C3  901-E3 —— -E3
gos-p3  208-C e
906-D3 o)
O O 902-E3  903-E3 g05-caey)) I
901-C3 i
§02-€3 903-::3/ 05-CBE
903-C3 g0/ 03 / s06-08) & *~sor-c3 °% '533\\
. . . 907-€3 907-E3
(330NN 905-03  907-C3
945 208-C3
15401N] o6
946 S106) " .
lOIIIi\-:: 903-F3 904-F3i/905 F3
904 I-F3 /' - 946
.MS#OI]O 3 B 904-F3 - (R330)
902-F3—— ¢ - g
oy A4°
1gioej |
901-F3
92 7
{+100V) [~ 100V) 97
‘/./"f-IZ-GV)
14214-C-4
Figure 5-3a. Wiring Routing for A304 or A306 Replacement
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Mode! 1421A Section V
Flgure 5-4 and Table 6-8

A B C D | E F

‘ (42tA-A- 18A
Figure 5-4, Component Identification, A401, Horizontal Amplifier
{top), and A501, Horizontal Input Amplifier (lower)
Tible 5-8, Companent Grid Locations for Figure 6-4.
A401 A0l
REF | GRID| REF | orio | REF | GRID | REF | GRID | REF | GRID | REF | GRID REF | GRID
oesic | Loc |oesis | woc loEsic | Loc JOESIG [ Loc [DESIG | Loc [OESIG | LoC DESIS | Loc
Ci01 B-3 CiEl B2 Qo3 C-2 R0 C-1 | R4 D2 n432 C-4 c50) €8
Ci02 B-2 ci1z B4 4 D-3 Ré1l C-1 RI22 C-3 R§I3 D-2 RS0E C-d
ci03 C-2 iy C4 Q05 C-2 Ré12 C-1 RIZ) C-2 R4M  D-3 R502 C-d
Cit4  D-) Cild Do) ni02  B-1 R413 C-1 rizd B R4 DA RSO3 C-d
Ci05 E-1 Cith E-d R0 B-2 RéM C-1 RA25 €. R436 E-2 RS4 Ced
C406 D-3 A0 C-2 nd40s  B-2 R4S C-1 R426 B-3 vi0l C-2 R305 D-5
C407 E-) 1402 D-2 e B R4IB E-2 R423  D-3 V402 D-3 REOS -4
C408 C-2 Q401 B-? RI03 B-2 R4ID  C-3 430 B-3 V403 D-3 RSO D-5
Ci0a -3 M7 8-2 RA® B.2 RiZ0 C-? R43L D2 Vil E-2 VS0l C-5
C410 C-)

02510-3 : 5-9




Section V
Figure 5-b

Model 1421A

ta

S JRIAPY g—'“
BN T
CRSI\ ;m Fis

L=t ll

SICIR VI Ty

B3
‘w ~R3TT

B OBE

$ e300y s

LR A

A

F

1421A~A-TC

Figure 5-5. Component Identification, A306, Sweep Generator (top), and A103, Adapter {lower)
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Section V
Model 1421A Table 6-0

Table 5-8. Component Grid Locations for Figure 6-5

COMPONENT LOGATION
A. 06 AIQ3
REF | GRID | REF GRID | REF GRID REF GRID
DESIG | LOC | DESIL | LOC | DESIG | LOC DESIG | LOC
ciol D-2 CRI0D B-2 R326 C-2 Ci00 D-¢
Cci0z D-2 CR310 E-2 R32T C-2 CR121 C-8
C303 D-2 CR311 E-3 R328 C-2 Qii2 D-7
Cid4 D-2 CR312 E-2 RI20 A4 Qu3 D7
Cc305 D-2 CR113 E-2 R332 A-4 R102 B-6
C306 C-3 CR316 E-J 1333 Al R193 C-7
ci07 B-2 CR316 E-2 R335 A-3 R194 C-17
c3i08 C-3 CR317 C-2 R316 A-1 Ri96  C-7
C309 B-2 CR318 C-2 R337 A-3 R196 C-7
C310 D-4 Qi1 D-2 R338 A-2
c3n C-3 Q302 B-3 R351 F-3
C312 D-4 Qi03 B-3 R352 E-4
C313 D4 QI4 A4 R353 E-4
C314 D-3 Q305 E-2 R354 E-4
c315 C-3 Q306 E-3 R365 F-3
C316 D-3 Q307 D-4 R35%6 F-3
Cc3i7 D-3 RI7T3 E-1 R357 F-3
c3i8 B-3 R176 B-1 R368 E-2
C320 B-4 R301 D-3 R359 D-2
. C326 E-2 R302 D-1 R360 D-3
C326 F-3 R303 D-2 Ri61 E-3
C327 E-2 R304 DB-4 R362 E-2
c328 F-3 R305 B-4 R3IT0 F-1
ci2p E-3 Rgg C-3 R371 F-1
€330 F-3 R307T B-4 R372 F-2
Cil1 F-~4 R308 C-1 R313 F-2
€332 F-4 R309 C-3 R374 F-2
C333 F-3 R310 C-3 RI76 F-2
i C334 F-3 R311 B-3 R376 F-2
Ca3d F-3 R312 B-2 R377 F-2
C336 F-3 R313 B-2 RIT9 D-4
C340 E-4 R314 A-2 R382 D-4
CR301 D-1 R316 A-3 R383 D-3
CR302 C-2 R320 C-1 R385 D-3
CR303 B-2 Rzl C-2 386 D-2
CR104 B-3 R322 C-2 RaB?T D-2
CR305 B-2 R323 C-2 R388 D-1
CR306 B-2 R324 C-2 viol C-4
CR308 B-3 R3256 C-2 vi02 F-4

02610=4 5-11




Section V Model 1421A
Table §-10 Table 6-10. Camponent Grid Locations for Figure 6-0

COMPONENT LOGATION

A1Q1

REF | GRID | REF | GRID | REF | GRID | REF | GRID
pEsSIG | Loc |DESIG | LOC |DESIG | LOC |DESIG | LOC
cw3 | rF-6 |crns !l J-3 R130 | F-4 R211 | D4
C104 ©F-6 |CR118 K-3 Ri31  J-B R212  D-4
C105 E-5 |CRI20 K-3 R137 G-2 R213  C-2
C106 H-6 |CR122 K-3 R138  G-2 R214 C-3
C109 K-6 |CR200 D-5 RI139 G-3 R216 B-3
C110 F-4 |CR201 B-4 RI40 G-3 R218  C-4
Cill F-4 |CR202 (-5 RI42  J-6 R218 C-4
c112 K-8 |CR204 D-6 R143 J-b R220 B-4
Cil4 K-4 |CR205 E-§ RI44 K-6 R231 B-5
C1i15 G-3 |[CR206 D-4 RI46  J-6 R232 B-5
Cll6 G-4 |CR205 E-4 RI46  J-6 R233  B-6
c117 H-6 |CR210 E-4 RI47  H-4 R234 C-6
Ccil18  H-5 |LI10] G-5 R148  J-5 R235 C-6
C119 H-6 |L201 c-5 RI140  F-4 R236  C-B
121 F-3 |Qlo1 G-5 RI50 F-4 R237 B-5
c122  F-3 |Qlo2 J-4 RIG1  F-3 R238  B-4
c123 F-3 |qQios J-4 R162 F-3 R239 C-6
C128 G-3 [Ql04 J-5 R153 F-3 R240  D-6
c130 H-3 |Ql05 H-4 R164 F-3 R241 D-6
C131 K-4 |QI06 F-4 R157 K-4 R242 D-6
c132  J-3 |Ql07 F-4 R158 G-4 R243 D-5
C133 J=-3 Q108 F-3 R159 G-3 R244 b-5
c134  J.3 |QI109 G-3 RI160  J-4 R246  D-5
C135 J-3 [Ql10 G-4 R161  H-4 R246  D-4
C136 K-3 Qi1 G-4 Ri62  H-B R247 D-4
€200 B-3 |QuEb H-3 R163  H-4 R24B  E-5
c201 B-2 |Qll6 H-4 R164 J-6 R249 E-6
c202 C-3 |Qu7 J-3 R165  H-6 R250 D-5
C203 B-4 |QI1B K-3 R166 F-3 R261 D-3
Cc204 B-4 |Qu9 D-5 R167 F-3 R252  D-4
C206 C-4 |Q120 B-4 R168 F-3 R263 D-3
C206 B-4 |[Q201 D-5 R169 F.4 R254 D-3
228 B-5 |Qz02 D-6 R170  F.3 R265 D-3
€229 B-6 [Q203 D-4 R171  F-2 R256  D-2
C230 B-4 |Q204 D-3 R177  H-3 R267 E-2
231 D-8 |Q205 E-4 R178  H-3 R260 E-4
c235 D-6 |Q206 E-3 R170  H-3 R261 E-3
Cc2386 D-6 |RI102 F-5 R180 H-4 R262 E-4
c237 E-6 |R103 F56 R1B1  H-2 R263 E-5
Cc238 E-6 IRI104 F-6 R182 J-2 R264 E-3
€239 E-4 |RI105 F-8 R184 J-4 R265 E-3
240 E-3 |[RIN G-5 R1B5 K-3 R266 E-3
C241  E-4 |RI112 G-5 RiBS  J-4 TP101 J-3
Cc242 E-3 |RI13 F-b RI1B7 J-3 V101  F-5
Cc245 D-4 [R14 F-5 R188  J-3 V102 F-5
c246 D-3 |RI1b E-5 R189 J-2 V103 G-6
c247 F-2 |R17 G-4 R100  K-2 V104  G-5
CR102 G-4 |R11B G-5 R191 K-3 V105  J-6
CR103 J-4 |[R119 F-6 R187 F-4 V107 B-4
CR104 K-4 |RI120 H.-8 R198  K-2 Vi0o8  C-4
CR105 F-4 |R122 J-4 R200 B-3 V109  D-4
CR106 F-4 |R123 J-5 R201 C-3 V110 D-3
CR107 H-6 |R124 K-5 R202 C-3 v201 B-5
CR108 F-3 |R125 J-4 R204 C-3 v202 B-5
CR103 G-4 {[R126 K-4 R205 D-3 V203 B-6
CR115 H-3 [Ri27 H-4 R206 D-3 V204 C-6
CR116 H-3 |Ri28 F-4 R210 B-4 VR201 B-3
CR117 H-3 R129 F-4

5-12 02510-4




Model 1421A

02610-4

Section V
Flgure 6-0
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Figure 5-6.

Component Identification, Al01,
Sweep Control
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Mode

1 1421A

Seclion V
Figure 5-7
to
»|0.4U5>
- =4U5

- —2U5
—t =
=0.25V

- =BY

<4 g4 4 g

< g <

. : v
(/AN E
i —-—' | r— - 0.8V

d 4 4 @ <4

<

WAVEFORMS

to

to

Ci . lov sgv to
— — 10AUS =
[ | —  w=qU3
— —2U5
oy | — Hoav
y—r——t—— +08v !
smaN [ T aty DELAYED }
— i b
USE TPIOI —— f——— — 5OV
-2v

Conditions of Waveform Measurement——m

CAUTION

Use test point, TP101, for waveform No, 6.

1. Wavelorms taken using o Model 175A with
Model 1760B plug-in.

2, Model 14214 controls set as follows:
SWEEP * >+ e MAIN
Main LEVEL » = v » r v v v AUTO
DELAYEDSWEEP TRIGGER * * * AUTQ
MAIN TIME/CM =+ " . 1 LSEC
DELAYED TIME/CM * *» + » = .2 SEC
DEL.AY-»...--;--»»-- 4em

to tP
=+ 104US -~
e —4U5
- —2U5
DELAYED /\ agv MIXED 30V
—
1421A=C=30

Figure 6-7. Typical Waveforms
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Section V¥

Model 1421A Figure 5-8 and Table 6-11
Tahble 6-11, Schematic Dingram Notes
p
IMATES WITH 45%, 140 SERIES) 1. Components connected by short dashes (~--) are given
for reference only. These tomponents actually appear
an the sweep time switch schemalic,
(9) Al — 2. Eachwalerof S301, 5303, and 5401 is identifiedbya letter
UNBLANKING GATE FROM —» 7 ! S starting with the waler nearest the front panel (A=front
+6,3VAC side of first walfer: B =rearsideof first wafer; C =front
+100Y == (9-2) Y 2 14 & ts:h) — stde of second wafer; etc. )
3, DC Voltage measurement conditions:
NC > 2 15 €& NG NOTE: DC voltages given are typical and may vary
slightly from one instrument to another.
_ o\ 110 KNI ya NC a. For all schematics, except Horizontal Amplifler,
%‘ér“a"n’aﬁﬁ‘fu?«‘é’%?o’u“é‘é -~ X 4 6 < voltages given are an average Wwith both sweeps
RIB3 B RIG4 = operating; [ront panel controls should beset asgiven
=100V (FROM BEAM FIN- +- 9861y 2 — in Figure 5-7.
F-fo SERIIES| b, For }{orizo;tal Ampliiter voitages, {ront panel con-
—100V - {7 S 6 18 & Q) - trols should be set as follows:
= MAIN SWEEP TRIGGER - + + + -+ » + » » + EXT,
POSITION+ - + + » + + -+ » « + + « rcentered spot
NC > 7 19 & NC
NC > 8 20 & Refer to MIL-STD-15-1A for schematic symbols not listed in this table,
311N e Unless otherwise indicated: = Wavelorm test point
+250V == rd 21 € —--l2.6v capacitance in picofarads {with number)
inductance in microhenries
FINT TRIGGER == Q {91 A/ 0 22 & (5) Q e ~INT TRIGGER resistance in ohms v — Common potnt
+INT TRIGGER = = SWEEP INHIBIT - (with letter)
FROM DC . 23 & s SIGNAL FROM = Etched circuit board
STl ? : -
19) (%) = Avalanche (zenerjdiode
i >z g T
{(FROM V403, PIN 3) (FROM V403, PINB) [: = Front panel marking
= Tunnel diode
IAFip-£-18 r—b——--l
L 3 © Rear panel marking
Figure 5-8, Rear Punel Connector, P2 @ - Step recovery diode

?

Front panel control
Numbers In parentheses indicate wire color using
resistor color code, e,g. WHT-RED-GRN is (9:2+5),

0 - Black 5 - Green
/] = Screwdriver Adjustment 1 - Brown 6 - Blue
2 - Red 7 - Violet
3 - Orange 8 ~ Gray
4 - Yellow 9 - White
cw = Clockwise end of vari-
able resistor P/O0 = Partof

# = Optimumvalue selected
— = Primary signal path at factory, average
value shown; part may
have been omitted

-———eemm = Feedback path

02510-4 , 5-15




Section V Model 1421A
Figure 5-8
4100V~ —A 05101
e 0oy ——o O 5104 274 RIS NETS -1gov .
P2.PIN 0 prom oo la2k3 }
] I
FROW P2, PN ! 068 - - X -- - -
- - - ", - 3 A AAA RI37
Pr0 Al0) SWEEP cournox. ASSE,H!L\’ 128V 12 8VFIA - dmize F&ECEE‘ORUN 128V gt mﬁﬁ:ﬁ%& I
’ Rk 17 croy " dios 4 | arse | ‘swireh™ -l
, . Qlos = KIGVF(B}
HOOVFA) P —1¢ o« i
1 .
& ‘RIS ( ’ & |
b ¢ . P < R"'
giad 1250y v—y ' 21U TR, 5 33000 3825 alo 3o a0k '
SRi9 ! clos RS 1834-0019 ~g 2y 854-0019 !
| DIFFERENTIAL 31000 ) N Rizag 350 ! - - 3uio T | k
.+ DRIVE / -0 0103 RS =99V CRIO®  CRUD w34 A |
1 Vvieza Vo Y AMPLIFIER i~ K ‘ - oW 5 ' i€
m - a1l v ~2av ciis -3,
' Rus / ) : RI62¢ cl7 LSl
_ V l“i / AUTO, . i p, S 810 3 100 90903 2007 200
: s MULTIVIBRATOR .., 1232 Ri282 : o
vIo2 /] Qi0R & Q103 Ri2¢ 8622 10004 * - S—AAA
s ] 6CW4 / 7 —id ~128VF(A) WA= o= ~{00VFIB) ?g?gég; RIS = !
CAIO4 4
-/ A /. FREE RUN b ' allo & oill vios '
m| / Y GATE GENERATOR —@
: alos
[HPUT : RG4S <
TRIGGER ° AMA [qIT) 3  mesg
Sr—teeg YO | PULSE CRICS —38V Ris0 149 OSUFT 10007 g1k
: 3] AMPLIFIER Noas L) 028V _ looo
! A7 aros /e av v - ciz Fa-5)
c1z2 $ 100 I
Yon ov ' RIS) CRI08 22 feas  nies O—=--100v
_loox 220 s 828 .-nslgz - i 36810 os ¥ [RESET] (B
IoJe s ST w4 3 " {
{0} w’lj’, oo . -6.8Y %II?O, R4} 34V MAIN 0‘75.-]
) | oms - . ) an SO
) ,
100 w  GATE GATE
e 1100y~ W= -l0OVFA) AMPLIFIER INVERTER — [-sov se2x
=INT TRIG T L] L CRIOS Qo7 3 alon
fRON | R107 SuF b CR 5.8V RIS4 2 RI6Y
O FATSK o I 3 siy 432 ooy
oy L P2, PIN 22 1 o — e — e e —— — __P2,PN2)
" Sros ¢ - ‘ _F.,'?, -lz.sv:
Hzik / "‘;},93 - 608y RI53 S -12,6VF(8)
TO ANGDE o c‘nzso ~12.6VFIB} 5l ¢
/ OF CRNIZ —?_~;5} T ] T2}
-lgav ¢ ’ | ‘ Ri%
/ . . CR121 |s.§x 1)
OELAYED GATE R0z /MAN P2.PNZ3 e —O— WA T
FROM \ /| GATE , ¥ ‘ ' " =i2.6VF (e} -12.6VF(8)
COLLECTOR . WU FRON ‘RI9s -
OF 0z04 o4 COLLECTOR PPN (L3 _ I :
{ 1 aF pae -ioov 1) ; nws b et I ci2s
] N - - i
P/O ASOEH (928} 70 AXOS; PZ PINZ |_p EOOK ' +10QVF(B) +230vV . ) m!ro
— mms] PR 3400 o ] o } +JoovFs) R _ —
1% O ropses "5 Imired ) = ——————=-1 lnwo ' ) - TE]] ©
— /, L. i 24301 - 1 T © CRNT 22,1
(938} [Ex1 pomz) HPF 2N hosny ] ) o ' »
o 1 K9+ 4+3) S ‘ ‘ DUAL TRACE SYNG
I | pso [OFF] ] ' ' HI0OVF(8) —* TRIGGER TO P2, PIN 4 -12.6v
I 1 33034 o—g L HoavRe) : sav/ - | P ) GATE OUTPUT
QELAYED) | I (934) p19-2:3} b ey % ' O5UF EMITTER - 100V REFERENCE  DESIGNATIONS
o | I o v o e ¥ ¢30 RIGG - FOLLOWER
RIe3 A ) b ! =l LS aus 3'904 GE109-12,118 119,121+ 123
lo‘“‘-—-—._oyLo. Om AP "mnf " $rig) EMITTER E‘claz ® ChOZ )10, 13- 122 .
RITS SR 3 FOLLOWER | ®cixs V Rio2- 110, 13-
cal . - aie - 3 ALl UNBLANKING GATE i
o 3 TO P2, PIN 1 LIt
- : . Cl34 ) 4 QIO =3, S =118
d " aa WY gare @ F9-33 Raes -12.6V+— RIQO-103,107-)15,17-120,22-13),
' ) - GATE COMPENSATION 1 135+140,142-154,158-171,
| ARRLIFIE o ' 4250V 4100V ~100v S101-105305A.401
AMPLIFIER l oy 510i-105,3034,
' Q..ll!’i: = CRIIS " GATE- o Yi01-103
* ‘ . - OUTPUT +o.6v @ Jea m COPYRIGHT '913 BY MEWLETT-PACKAAD €O
AMPLIFIER 2!’059 ' ” = 14218 = Whid §BF CONT=ECH
ur ’ +250V HI0OV <100V =126V
' ’ ®
-—-i2,6V : !
Vo RITS RIS |
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Figure 5-9. Main Sweep Control Schematir
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PO A306 SWEEP GENERATOR ASSEMBLY - T FI0GFFICY o B o 9 1]
slogv—e 182 o400y o R0 ; CR309 N
Cee e +I0OVFIC) $R30E 5
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© F 100V
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Section V Model 1421A
Figure 6-13
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Model 1421A

SectionVl
Paragraphs §-1 to 6-0

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2, Thig section contains the information necessary
for ordering replaceable parts, Table 6-2 provides
the following information:

a. hp Part Number.

b. Tota! Quantity {(TQ) usedintheinstrument;
given only the first time a part number is listed.

c. Description of part; see Table 8-1 for a list of
the reference desinnators and abbreviations used.

5-3. Miscellaneous parts are listedat the end of
Table 6-2,

5-4. ORDERING INFORMATION.

6-5. To order replacement part(s), direct the order
or inguiry to the nearest Hewlett~-Packard Sales/Service
Office (see list at back of this manual).Provide the

following information:

a. hp Part Number of item(s).

b, Model number and eight digit serial number of
instrument,

¢. Quantity of part(s) desired.

6-6. To order a part nat listed or identifiable in the
table, provide the following information:

4. Model number and eight digit serial number of
instrument. ‘

b, Part descriptivn, including function and
location.

Note

Upon request, information will be supplied to allow
ordering of applicable parts from manufacturers other
than Hewlett-Packard. Contact the hp Sales/Service
Office for details,

Table 6-1. List of Reference Designators and Abbreviations

L REFERENCE DESIGNATORS !
A »  assembly £ « mise electronic part MP = mechanical part T + terminal board
B = molor F s fuse P = plug ™ « test point
c = capacitor FL = filter Q = transistor B »  vacuurs fube, nevh
cP »« coupling d o jack R = resisior bulb, photocell, ele,
CR = diode B + relay RT « thermistor w =« cable
DL » delay line L »  inducior ] « swilch X «  gocket
D5 = deviee signaling (lamp) M s meler T + lransformer Y »  CrYyatdl
ADBREVIATIONS
A = amperes GE = pgermanium N/C « normally closed RMO = rack muvat only
A F.C = autumatic frequency control GL = Rlass NE = fleon RMS = rogi-mean-square
AMPL = amplifier GRD  » groundled) NI PL -+ nickel jiate
NJO = nurmally open 5.0« plow-blow
B.F.0. = beat [requency osclllator H = henries NPO = pegative positive zern SCR « screw
BE CU = beryllium copper BEX = hexagonal {2zr.ro lemperature SE = gelentum
BH « binder h¥ad HG = jaercury coefficient) EECT = uection(s)
BP = bawipass HR » hour(s) NRFR = nol recommended for SCMICON » semiconductor
BRS © brass field replacement 51 « sllicon
BWO = backward wave oscillator IF » intermediate {reg NSR = not separately SIL  « silver
IMPG =+ impregnated replaceable SL s glide
CCW - counter-clockwise WCD  » ircandescent SPL = wspecial
CER = ceramlc INCL =~ Include(s) OBD = order by description 55T « stainless steel
CMO = cablnet mount only INS = nsulation(ed) OH = oval head SR = split ring
COEF = coeflicient INT = intcrnal ox = oxide STL = slcel
COM = comman
COMP = composlition K = kilo = 1000 P = peak TA « lantalum
CONN = conneclor PC = printed clreull ™ » lime delay
cp = cadmium plate LIN = linear taper PF = picolarads = TGL = toggle
CRT = cathods-ray lube LK WASH = lock washer $0-12 farads I » litanivm
cw = clockwise LOG = logarithmic taper PH BRZ = phosphor bronze TOL = tolerance
LPF = low pasa f{ilter PHL = Phlllips TRIM = [rimmer
DEPC = deposited carbon PV « peak inverse voltage TWT = traveling wave tube
DR = drive M = milli = 1073 P/O = partol
MEG = meg=l POLY =« polystyrene u + micro= 10-6
ELECT = electrolytic METFLM « metal film PORC = porcelum
ENCAP = encapsulated MFR = manufacturer POS = position(s) VAR - varlable
EXT = external MINAT « minfature POT = potentiometer VDCW = dc working volis
MOM = momenlary PP s peak-lo-penk
F = farads MTG = mounting PT = point w/ + with
FH = {lat head MY » "mylar” RECT = rectliiier w » watts
FILH = {lllister head RF = radio frequency WwWW = wirewound
FXD = fixed N » hane {109 RHE = round head W/O « without
01194-10
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Beclion VI Model 1421A
Table 6-2

Table 6-2, Replaceable Parts (Cont’d)

Ref . Deserlption o
Desiy hp Part No. TQ {See Tuble B-1.)
AlO1 01421-64507 1| At sweep control etched clreuit
Al102 2100-1444 1| A: ¢ vardin 2 sect 2k and 16k ohms 207
Al03 01421-66508 1| A: adapter etched cireult
Al0d -
A0 Not nssigned
Ad01 01421-61006 1| A: includes A304 and A300
Al02 2100-1441 21 At r varlin 4 sect 25k, 25k, 26k and 4k ohms
A303 2100-1441 At r var lin 4 sect 26k, 206k, 26k and 4k ohms
A304 3100-1370 1| A: s time/em 2 sect consists of 5301 and 5303
A308 31000889 1| A: s vernier consists of R330/5302 & R380/5304
A308 0142 £-66505 At sweep generator etehed elreult includes
A302 and A303
Ad01 01421-66503 1 | A: horizontal amplifier etched circuil
Ad02 2100-1484 £ 1 Rt var lin concentric 2 sec 100k ohms 20%
Ad03 -
A500 Not assigned
Aol 01421-66504 1 | A: horizontal input amplilier elched elrcuit
Cco9 0150-0024 1| ©:pd cor 0.02p!f +20%-20% 600vdew
C100 0150-0024 C: Ixd cer 0, 02uf +80%-20% 600vdew
clo1 0150-0024 C: fxd cer .02 pf +80% -20% 600vdew
c102 0150-0052 18 | ©: fxd cer 0.05 pf 20% 400vdew
cla3 0160-0075 4| ¢ fxd cer 4700 pf +100% -20% 500vdew
Clo4 0160-0076 C: fxd cer 4700 pf +100%, -20% 500vdew
C105 01560-0052 C: fxd cer 0,05 f 20% 400vdcw
1086 0170-0018 21 C; fxdmy0.) of 5% 200vdew
Cl07&
cics Not assigned
cl09 0182-0161 C: fxd elect ta 3, 3f 20% 36vdew
Ciio 0140-0101 2| C: ixd mica 56 pf 5% 300vdew
Clli 0160-0127 4| C: ixdcerl yf 20% 25VDCW
cli2 0150-0052 C: fxd cer 0,05 pf 20% 400vdew
Cl113 Not assigned
Cli4 0150-0052 C: Ixd cer 3,05 pf 20% 400vdew
Ci15 0150-0042 2| C: fxdti4.7pl 6%600vdew
- cl16 0140-0176 5| C: fxd mica 100 pf 2% 300vdew
ClL17 0140-0220 3| C: Ixd mica 200 pf 1% 300vdew
ciia 0140-0220 C: fxd mica 200 pf 1% 300vdew
Clig 0150-0052 C: [acer 0.05 uf 20% 400vdew
C120 Not assigned
C121 0140-0178 C: Ixd mica 100 pf 2% 300vdew
cl122 0140-0145 2| C: fxd micz 22 pf 5% 500vdew
C133 0160-0127 C: Ixd cer I f 20% 26vdew
C124 -
c128 No: assigned
Cl129 0140-0202 1] ¢ ixd mica 15 pf 5% 600vdew
C130 0150-0012 4 | C: fxdcer .0l f 20% 1000vdcw
Cli1 0150-0052 C: fxd cer .05 1f 20% 400vdew
Cl32 0140-0209 2{ C: fxd mica 5 pf 10% 500vdew
C133 0140-0208 C: Ixd mica 5 pf 10% 600vdew \
C134 0121-00486 3| C: var cer 9-35 pf 500vdew
Cl133s 0140-0216 1] ©: fxd mica 80 pf 2% 300vdew
C136 0150-0052 C: fxd cer .05 1 20% 400vdcew
C137 -
Cleg Not assigned
8-2
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Model H421A

Table 6-2, Replaceable Parts (Cont'd)

Section VI
Table 6-2

Ref Py Deseription
D&‘.‘ﬁlu h[}.l’ult Nﬂp TQ ‘B('L‘ mbll’ 5. l. }
C200 0180-0040 1| e ixd elect 20 uf 60vdew
C201 0180-0341 1| ©i fxd elect 26 i +75% ~10% 12vdew
c202 0150-0062 C: Ixd cer .06 pf 207 400vdew
C203 0150-0052 C: Ixd cer .06 uf 207 400vdew
C204 0160-0052 C: Ixd cer .05 pf 20% 400vdew
C20b 0150-0073 2] ¢C: fxd cer 100 pf 10% 600vdew
€200 0150-0073 C: ixd cer 100 pf 10% 500vdew
C207 -
C224 Not assigned
C226 0150-0024 Ct fxd cer .02 pf +B0% ~20% G00vdew
Cc226 0160-0024 C: Ixd cer .02 uf +80% ~20% 600vdew
c227 0150-0052 C: Ixd cer .05 uf 20% 400vdew
c228 0150-0076 C: Ixd cer 4700 pf +100% -20% G00vdew
c228 0150-0076 C: xd cer 4700 pf +100% -20% 500vdew
C230 0160-0062 C: ixd cer .05 uf 20% 400vdew
c2il 0170-0019 C: fxd my 0.1 yf 5% 200vdew
€232 -
C234 Not assigned
Cc235 0140-6231 1| ©: {xd mica 440 pf 1% 300vdew
C236 0140-0181 C: fxd mica 66 pf 5% 300vdew
c237 0160-0127 C: fIxd cer 1 uf 207 26vdew
238 0160-0052 C: Ixd cer .05 pf 20% 400vdew
c239 0140-0176 C: fxd mica 100 pf 2% 300vdew
c240 0160-0042 C: fxd ti 4.7 pl 5% 6500vdew
c241 0140-01768 C: Ixd mica 100 pf 2% L00vdew
C242 0140-0220 C: Ixd mica 200 pf 1% 300vdew
C243 &
Cc244 Not assigned
C245 0140-0145 C: fxd miea 22 pf 6% 600vdew
C246 0140-0176 C: xd mica 100 pf 2% 300vdew
€247 0160-0127 C: fxd cer 1 yf 20% 25vdew
C248 -
Ca00 Nat nssigned
c301 n160-0128 2] C: ixd cer 2,2 uf 20% 26vdew
302 0180-0218 1l ©: fxd Ta 0.15 pf 10% 35vdew
C303 0150-0024 C: Ixd cer ,02 pf +80% ~20% 600vdew
C304 0150-0023 1l ¢ Ixd cer 2000 pf 20% 1000vdcw
C306 0150-0072 1] ©: fxd cer 200 pf 5% 500vdew
Cc306 0110-0193 2l C: fxd mica B2 pf 5% 300vdew
c307 (140-0221 1} ©: fxd mica 220 pf 1% 300vdew
C308 0160-0052 C: Ixd cer ,05 f 20% 400vdew
€309 0140-0156 3| C: fxd mica 1500 pf 2% 300vdew
C310 0160-2262 1] C: Ixd my I uf 5% S0vdew
C3ll 0160-05985 2| ©: fxdmy 0.) pf 1% 100vdew
ca2 0160-0207 2 s fxd my .01 pf 5% 200vdew
ok} K] 0140-0152 2 ¢ Ixd mica 1000 pf §% 300vdew
C314 0121-0046 C: var cer £-35 pf 600vdcw
Ccals 0140-0192 2l C: Ixd mica 68 pf 6% 300vdew
caisg 0121-0061 2| ©: var cer disk 5.5-18 pf 300vdew
caT 1410100 2l ©: Ixd mica 36 pf 5% 300vdew
02510-3




Section V1

Model 1421A

Table 62
Table 6-2. Replaceable Parts {Cont'd)
Ref v Deseription
Desig | M PartRo. | [TQ (See Table 6-1, )
cile 0140-0204 2| € rxd mica 47 pf 6% 500vdew
cMg 0160-2012 1] C: fxd mica 330 pf 5%
c320 0150-0052 Ct Ixd cer .06 uf 20% 400vdew
cyl -
ci324 Not assigned
326 0140-0166 C: Ixd mica 1600 pf 2% 300vdew
C328 0140-0193 C: fxd mica 82 pf 5% 30Qvdew
caxr 0140-0196 1| C: fxd mica 130 pf 6% 300vdew
cize 0150-0052 C: fxd cer .05 uf 207 400vdew
C328 0140-0204 Ct Ixd mica 47 p 5% 500vdew
C330 0160-0085 C: fxd my 0.1 uf 1% 100vdew
(4. %31 0180-0207 C: Ixd my , 0L uf 6% 200vdew
Cli2 0140-0152 C: fxd mica 1000 pf 5% 300vdew
C333 0121-0046 ¢: var cer D-356 pf 600vdcw
Ca34 0140-0102 C: fxd mica 68 pI 5% 300vdew
C335 0121-0081 C: var cer disk 5.5-18 pf 300vdew
€336 0140-0180 C: fxd mica 30 pf 6% 300vdew
C337 -
Cii9 Not assigned
Cl40 0150-0052 C: fxd cer .05 pf 20% 400vdew
Cidl -
C400 Nat assigned
C40L 0150-0070 5] C: Ixd cer .02 o 20% 500vdew
C402 0150-0070 C: Ixd cer .02 of 20% 600vdew
C403 0160-0128 C: Ixd cer 2.2 uf 20% 25vdew
c404 0180-0059 1| ¢ fxd elect 10 1f +100 -10% 25 vdew
C405 0150-0012 C: fxd cer .0l Qf 20% 1000 vdew
C406 0150-0070 C: fIxd cer .02 f 20% 500vdew
c407 0150-0070 C: Ixd cer .02 uf 20% 600vdew
c408 0140-01175 1| ¢ fxd mica 39 pf 2°5 300vdew
Cc409 0140-0733 1| C: fxd mica 480 pf 1h 300vdew
Cc410 0150-0012 C: Ixd cer .01 uf 20% 1000vdew
C4ll 0150-0052 C: xa cer .05 uf 20% 400vdew
c412 0160-0070 C: Ixd cer .02 if 20% 500vdew
c413 0150-0052 C: Ixd cer .05 (f 20% 400vdew
C414 0160-0012 C: Ixd cer .01 pf 20% 1000vdew
C415 0150-0074 1| C: fxd cer 7 pf 10% 600vdew
C416 -
C500 Not assigned
C501 0150-0024 C: ixd cer 0,02 uf +80% -20% 600vdew
CR102 1612-0009 2} CR: tunnel
CR103 1901-0040 153 C.t: st
CR104 1902-0034 4] CR: avalanche 5.8 v 10%
CRI105 1902-0034 CR: avalanche 5.8 v 10%
CR108 1601-0040 CR: sl
CR107 1801-0040 CR: si
CR108 1812-0008 2| CR: tunnel
CR109 1910-0016 4| CR: ge
CR110 1910-0018 CR: ge
CRl111 -
CR114 Not assigned
6-4
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Model 1421A Section VI
Table 6-2
Table 6-2, Replaceable Parts {Cont'd)
Rel N Deseription
DL‘S‘[{ h[) Part No, TQ (SEQ Table G- l.)
CR116 1901-0040 CR: si
CR116 1801-0040 CR: st
CR117 1802-0034 CR: avalanche 5.8v 10%
CR118 1001-0040 CR: si
CR119 1001-0040 CR: si
CR120 1901-0028 21 CR: sl
CR121 1501-0096 6l CR: si
CR122 1901-0020 CR: si
CRI123-
CR189 Not assigned
CR200 | 1912-0007 1| CR: tunnel
CR201 1001-0040 CR: sl
CR202 1812-0009 CR: tumnel
CR203 Not asstgied
CR204 1901-0096 CR: st
CR205 1502-0034 CR: avalanche 6.8v 10%
CR206 1612-0006 CR: tunnel
CR207T &
CR208 Not assigned
CR203 1610-0016 CR: ge
CR210 1610-0016 CR: ge
CR211 -
CR300 Not assigned
CR301 1801-0040 CR: si
CR302 1801-0040 CR: st
CR303 1901-0040 CR: si
CR304 1501-0439 21 CR: sl
CR305 1001-0050 2] CR: si
CR306 1801-0040 CR: sl ‘
CR307 deleted '
CR308 1901-0096 CR: sl
CR309 19020597 2| CR: avalanche 56.2v 5%
CR310 1801-0040 CR: a1
CR311 1901-0439 CRt: i
CR312 1501-0050 CR: =i
CR313 1901-0040 CR: si
CR314 deleted B
CR315 1801-0096 CR: si
CR316 1902- 0567 CR: avalanche 56.2v 6%
CR317 1801-0006 CR: sl
CRa18 1001-0040 CR: sl
CR319- ! _
CR400 Not assigned
CR4ul 1901-0066 CR: sl
DS101 2140-0038 8] D8 glow /10w
J101 1250-0118 3} J: BNC
J102 1250-0118 . J: BNC
J103- i
3200 N Not assigned
JZDI,‘ . 1250-0118 J: BNC
L10L 0140-00¢8 2| L: fxdrilutl0%
L102-
L200 Not assigned
L201 8140-0098 L: fxd rf 1uh 10%
L202 9170-0029 1} L: bead ferrite
L1203~
1400 Not assigned
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Section VI i Model 1421A
Table 6-2

Tale 6-2. [eplaceable Parts (Cont'sd)

Rel . Deseription
Destg | ™ Part No. TR (See Table 6-1,)
L401 9140-0029 21 L: fxd 100 vh 2.6 ohmos
L402 8140-0020 L: fxd 100 }h 2.6 ohms
P2 12510055 1| p: 24 contant male

' Qlol 1850-0164 2| Q@ pnp ge
Q102 1850-0062 11 Q@ ge
Q103 1850-0158 3] Q: pnp ge 2N2635
Qlod 1854-0010 13| Q: ppn st
QLO6 1854-0019 Q: nmpn st
Q106 1854-0000 2] Q: npn st 2NTO9
Qlo7 1850-0172 2| Q pmp ge ZN2006
Q108 1854-0010 Q: npn si
Ql0% 1854-0022 3| Q: npn st
Q110 1854-0018 Q: mpn sl
Q111 1654-0019 Q: npn si
QlLi2 1854-0096 21 Q mpnsi
Ql1d 1854-0008 Q: npn sl
- QIl4 Not assigned
Ql15 1854-0019 Q: npn si
Q116 1854-0019 Q. npn si
Q117 1854-0271 2| @ npnsi
Qli1s 1854-0271 Q: npn st
Q119 1850-0158 Q: pnp ge 282635
Q120 1854-0018 Q: npn st
Q121 -
Q200 Not assipned
Q201 1850-0184 Q: pnp ge
Q202 1654-0009 Q: npn si ZNT09
Q203 1850-0172 Q: pnp ze 2N2996
Q204 1854-0019 Q: npn si
Q205 1854-0019 Q: npn st
Q206 1854-0019 Q: wpn si
1 Q207 -
Qi00 Not assigned
Q301 1854-0083 a Q npnsi
Q302 1854-0083 Q: npn sl
Q303 1854-0022 Q: npn sl
. 'QIn4 1833-0009 2] Q popsi
Q05 .1854-0083 Q: npn st
, Qe 1854-0022 Q: upn si
Qao07 © 18530009 Q: pnp si
Q308 -
Q400 . Not assigned
.Q401 1850-0158 Q: pnp ge 2N2635
Q402 "~ 1854-0019 Q: npnsi
Q403 1854-0054 2] Q: npn si
Q04 [854-0019 Q: npn st
Q405 1854-0054 Q: npn st
R100 0757-0433 5| R: fxd met flm 3.32k ohms 1% 1/8w
R101 (884-1051 3| R fxd comp 1 meg ohm 1% 1/4w
R102 0757-0465 6l R Ixd met flm 100k ochm 1% 1/Bw
R103 06842211 4] 3 txd comp 220 chm 10% 1/4w
R104 075670485 R: fxd met flm 100k ohm 1% 1/8w
R105 0684-2211 R: {xd comp 220 ohm 10% 1/4w
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Model 1421A Section VI

Tahble 6-2
Table 6-2,  Repliceable Parts (Cont'd)
Rel, et N Deseription
. Desty hp Part Bo, q {Sce Tuble 6-1,1
R106 Not assigned
R107 0757-0481 6| R: fxd met flm 476k ohin 1% 1/8w
R108 0757-0444 31 R Ixd met Nm 12,1k ohm 1% 1/8w
R109 0757-0462 2| Re ixd met f1m 76k ohms EG 1/8w
RI10 2100-1453 1| R: var comp 1 megohm 20% 1/4w
R111 0761-0079 2! R: fxd met flm 33k ohms 5% 1w
R112 0757-0284 4| R: Ixd met fim 150 chm 1% 1/8w
RI13 0764-0012 1| R fxd met [lm 6800 ohm 5% 2w
R114 2100-0741 1| R var ww Bk ohm 5%
Ril5 0767-0401 18| R 1xd met fIm 100 ohm 1% 1/Bw
R116 Not assigned
RIL7 0757-0280 11} R Ixd met flm 1000 ohm 1% 1/8w
R118 0757-0843 2| R: fxd met flm 15k ochm 1% 1/2w
Ri19 0757-0280 R: [xd met fim 1000 ohm 1% 1/Bw
R120 0757-0401 R: xd met [Im 100 ohin 1% 1/8w
Ri21 Not (ssigned
R122 0757-0461 4| R: fxd met fIm 68, 1k ohm 1% 1/Bw
Ri23 0757-0438 71 R: ixd met fim 5, 11k ohm 1% 1/8w
R124 0757-0401 R: fxd met {lm 100 ohm 1% 1/8w
R125 0757-0417 1| R ixd met flm 562 ohm 1% 1/Bw
R126 0764-0002 1} Rt Ixd met [lm 7600 ohm 5% 2w
R127 0757-0421 4| ® Ixd met f1m 825 ohm 1% 1/Bw
R128 0757-0280 ft: fxd met [Im 1000 ohm 1% 1/8w
R129 0757-0433 R: Ixd met Om 3,32kohm 1% 1/8w
R130 0757-0282 3l R: ixd met flm 221 ohm 1% 1/Bw
. R131 0757-0413 2| R: fxd met flm 392 ohm 1% 1/Bw
R132 -
R134 Not assigned
R135 0757-0452 1} &/ fxd met fim 27. 4k chin 1% 1/8w
R136 0757-0471 2| R: fxd met fIm 1B2k ohm 1% 1/8w
R137 0757-0481 R: fxd met flm 475k ohm 1% 1/8w
RI13B 0757-0409 11 R: fxd met fim 274 ohm 1% 1/8w
RIZS 0757-0421 R: fxd met {Im 8256 ohm 1% 1/8w
R140 0757-0458 1] R fxd met flm 51.1% ohn: 1'% 1/8w
R141 Not assigned
R142 0757-0444 R: fxd met fim 1%, 1k ohm 1% 1/8w
RI43 0757-0273 1} R Ixd met flm 3 01k ohm 1% 1/8w
R144 0683-0475 2| R: fxd comp 4. f ohm 5% 1/4w
R145 0757-0283 3| R: Ixd met fim 2000 ohm 1% 1/8w
R146 0757-0440 1| R: fxd met fim 7. 50k ohm 1% 1/8w
Ri47 0757-0442 4! R: [xd met flm 10k ohm 1% 1/8w
Ri48 0757-0481 R: fxd met flm 475% ohm 1'% 1/8w
R149 0757-0280 R: fxd met fim 1000 ohm 1% 1/8w
R150 0757-0419 3] R: fxd met flm 681 ohm 1% 1/8w
R161 0757-0421 R fxd met fim 825 ohm 1% 1/8w
R152 0757-0284 R: fxd met {lm 150 ohm 1% 1/8w
R153 0757-0416 21 R: Ixd met flm 511 ohm 1% 1/8w
R154 0757-0416 R: ixd met flm 511 ochm 1% 1/8w
R155 &
R156 Not assigned
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Section VI Model 1421A
Table 6-2

Table 6-2. Keplaceable Parts (Cont'd)

Rel Deseription

Desig | "P Part No. TQ {See Table 6-1,)
Ri&7 0767-0401 R: fxd met flm 100 ohm 1% 1/8w
R168 0767-0466 2 | R: xd met flm 110k chim 1% 1/8w
R158 0757-0438 R: fxd met flm 5. 11% ohm 1% 1/Bw
R160 0767-0844 2 | R: txd met fim 16. 2k ohm 1% 1/2w
R161 0757-0465 R: fxd met flm 100k chm 1% 1/8w
R162 0767-0288 3 | R: fxd met flm 0. 09k ohm 1% 1/Bw
R163 0757-0274 2 | R fxd met {lm 1. 21k chm 1% 1/Bw
R164 0767-0280 R: fxd met [lm 1000 chm 1% 1/8w
R165 07570461 R: fxd met flm 68, ik chm 1% 1/8w
R168 0757-0439 4 | R: Ixd met flm 6,81k ochm 1% 1/Bw
RI167 0757-0414 4 | R: Ixd met Ilm 432 chmn 1% 1/8w
RiGe 0767-0438 R: Ixd met flm 5. 11k ohm 1% 1/8w
R189 0767-0414 R: Ixd met flm 432 ohm 1% 1/Bw
R170 0683-0275 2 | R: Ixd comp 2.7 ohm 6% 1/4w
R171 0757-0459 4 | R: fxd met fim 56.2k chm 1% 1/8w
R172 Not assigned
RIT3 0757-0431 3 | R: fxd met flm 2. 43k ohm 1% 1/Bw
R174 0757-0442 R: fxd met flm 10k ohm 1% 1/8w
R176 0757-0419 R: fxd met {Im 681 ohm 1% 1/8w
RI76 0767-0431 R: fxd met [Im 2.43k ohm 1% 1/Bw
R177 0757-0761 4 | R: fxd met flm 22. 1k ohm 1% 1/4w
R178 0757-0420 3 | R: ixd met flm 1. 82k ohm 1% 1/8w
R179 2100-1442 1 | R: var comp 500 ohms 30%
R180 0757-0161 R: Ixd met flm 22, 1k ohm 1% 1/4w
R181 0757-0461 R: fxd met fim 68, 1k ohm 1% 1/Bw
R182 0767-0438 R: Ixd met {Im 5.11k ohm 1% 1/8Bw
Ri83 Not assigned
R184 0757-0401 R: fxd met {lm 100 chm 1% 1/8w
R185 0763-0018 1 | R: fxd met ox 27k chm 2% 2w
R186 0757-0763 1 [ R: Ixd met {lm 27.4k ohm 1% 1/4w
R187 0757-0280 R: fxd met [im 1000 ohm 1% 1/6w
R1B8 0757-0196 1 | R {xd met lm 6.10k ohm 1% 1/2w
R188 0757-0393 1 | R: fxd met [Im 47.5 ohm 1% 1/8w
R180 0757-0760 1 | R: fxd met fIm 20k ohm 1% 1/4w
R161 0757-0401 R: Ixd met flm 100 chm 1% 1/Bw
R102 0757-0438 R: fxd met flm 6.11k ohm 1% 1/8w
R193 0757-0465 R: ixd met {lm 100k ohm 1% 1/8w
R194 0757-0124 1 | R: fxd met fim 39, 2k chm 1% 1/8w
R195 0757-0460 1 | R: fxd met fIm 61. 9k ohm 1% 1/8w
Ri0L 0757-0447 1 1 R: fxd met flm £6.2k ohm I% 1/8w
R187 0757-0418 2 | R: fxd met fim 511 ohm 1% 1/8w
R168 0687-1011 1 | R: fxd comp 100 ohms 10% 1/2w
R189 Not assigned ‘
R200 0757-0771 1 | R: Ixd met {lm 61,0k ohm 1% 1/4w
R201 0767-0463 1 | R: fxd met {lm 82,5k ohm 1% 1/8w
R202 NSR: p/o A102
R203 2100-1443 1 | R; var ww 50k ohm 6% 2w
R204 0757-0401 R: txd met {lm 100 ohm 1% 1/Bw
R205 NSR: p/o A102
l;ggﬁ 0757-0427 3 1 R: fxd met flm 1. 50k ohm 1% 1/Bw

7

R209 Not assigned
R210 0757-0401 R: Ixd met [Im 100 ohm 1% 1/8Bw
R211 0757-0200 1 | R: Ixd met fIm 5.82k chm 1% 1/8w
R212 0757-0456 3 { R: ixd met [Im 43, 2k ohm 1% §/8w
R213 0757-0401 R: Ixd met {im 100 ohm 1% 1/8w
R214 0757-0845 1 | R: fxd met fim 18. 2k chm 1% 1/2w
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Model 1421A Section VI
Table 8-2
Table 6-2, Replaceable Parts (Cont'd)
Ref Description
Desye | " Part No. TQ (See Table 6-1,)
R216 0757-0401 e ixd met (lm 100 chm 1% 1/8w
R216 &
R217 Not assigned
R218 0767-0442 R: fxd met {lm 10k ohm 1% 1/8w
R219 0757-0442 R: Ixd met {im 10k ohm 1% 1/8w
220 0757-0280 R: fxd mel fim 1000 ohm 1% 1/Bw
R221 -
R224 Not assigned
R225 0684-1051 R: f+d comp 1 meg ohm 1% 1/4w
R226 0757-0481 R: fxd met {im 476k ohms 1% 1/8w
R227 0757-0444 R: fxd met flm 12, 1k chm 1% 1/Bw
R228 0757-0462 R: fxd met [lm 75k chms 1% 1/8w
R228 2100-0074 1| ®: var comp 1 meg ohm 30% lin 1/4w
R230 Not assigned
R231 0757-0465 R: [xd met [lm 100k chm 1% 1/Bw
R232 0684-2211 R: fxd comp 220 ohm 10% 1/4w
R233 0'1757-0465 R: fxd met flm 100k ohm 1% 1/Bw
R234 0684-2211 R: fxd comp 220 ohm 109 1/4w
R235 0761-0079 R: fxd met flm 33k ohm 5% Iw
R236 0767-0284 R: fxd met flm 160 ohm 1% 1/8w
R237 0811-0993 21 R: fxd ww 8550 ohm 1% 3w
R238 0757-0401 R: fxd met flm 100 ohm 1% 1/8w
R239 0757-0280 R: xd met [lm 1000 ohms 1% 1/8w
R240 0757-0843 R: [xd met fim 15% ohm 1% 1/2w
R241 0757-0280 R: fxd met {1m 1000 ochms 1% 1/8w
R242 07567-0401 R: fxd met {lm 100 chm 1% 1/8w
R243 0757-0442 R: Ixd met flm 10k ohm 1% 1/8w
R244 0757-0433 R: fxd met {lm 3,32k ohm 1% 1/8w
R246 0757-0282 R: fxd met {lm 221 ohm 1% 1/8w
R246 0757-0421 R: fxd met flm 625 ohm 1% 1/8w
R247 0757-0284 R: {xd met {lm 150 chm 1% 1/8Bw
R248 0757-0413 R: Ixd met fim 392 chm 1% 1/8w
R249 0884-1001 i| R: fxd comp 10 ohm 10% 1/4w
R250 0757-0416 R fxd met flm 511 chm 1 1/8w
R261 0757-0280 R: fxd met fIm 1000 chm 1% 1/8w
R252 0757-0438 R: fxd met flm 5.11k ohm 1% 1/8w
R253 0757-0414 R: {xd met [Im 432 ohm 1% 1/8w
R254 01757-0439 R: fxd met flm 6.8lk chm 1% 1/8w
R2565 0767-0414 R: fxd met [Im 432 ohm 1% 1/6w
R256 0683-0275 R: fxd comp 2.7 ohm 6% 1/4w
R257 0157-0459 R: fxd met [Im 56,2k ohm 1% 1/8w
R268 &
R259 Not assigned
R260 0757-0466 R: fxd met flm 110k ohm 1% 1/8w
R261 0757-0438 R: Ixd met fim 5. 11k ohm 1% 1/8w
R262 0757-0280 R: fxd met flm 1000 ohm 1% I/8w
R263 0757-0844 R: {xd met fIm 16.2k chm 1% 1/2w
R264 0757-0485 R: Ixd met flm 100kohm 1% 1/8w
R265 0757-0288 R: fxd met {lm 0,08k chm 1% 1/Bw
R266 0757-0274 R: fxd met {lm 1.21k ohm 1% 1/8w
R267 -
R300 Not assigned
R301 0757-0471 R: fxd met {lm 182k ohm 1% 1/8w
R302 0757-0481 R: fxd met fim 475k ohm 1% 1/8w
R3I03 0757-0461 R: fxd met flm 68,1k ohm 1% 1/8w
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Bection VI Model 1421A
Table 6-2
Table 6-2. Replaceable Parts {Cont'd)
Ref Deseription y
Desig hp Part No, TQ {See Table 6-1.) -w
R304 0757-0420 R: fxd met fim 1. 82k ohm 1% 1/Bw
R05 0757-0407 4} R: Ixd met flm 200 chm 1% 1/8w
R306 0757-0761 R: fxd met flm 22, 1k ohm 1% 1/4w
R307 0757-0433 R fxd met flm 3, 32k ohm 1% 1/8w
R308 0684-1011 4| R: fxd comp 100 chm 10% 1/4w
R308 0683-2205 6| R: fxd comp 22 ohm 6% 1/4w
R310 0683-2205 R: Ixd comp 22 chm 5% 1/4w
R1 0767-0407 R: fxd met flm 200 chms l:i 1/8w
R312 0767-0408 2| R: fxd met Nm 243 ohms 15 1/8w
R313 0767-0439 R: fxd met flm 6. 81k ohm 1% 1/8w
R314 NSR: p/o AlO2
R315 0757-0750 2| R: fxd met fim 18,2k chm 1% 1/4w
R316-
R319 Not assigned
R320 0698-3170 i| R: fxd car Iim 16 meg ohm 1% 2w
Ra21 0730-0138 2| R: fxd depc 9 meg ohm 1% 1w
R22 0898-35600 2| R: Ixd car flm 6 meg ohm 1% 1w
R323 0757-0156 4l R: ixd met flm 1.5 meg ohm 1% 1/2w
R324 0757-0156 R: fxd met flm 1.5 meg ohm 1% 1/2w
R325 0698-40717 2| R: fxd met {lm 600k ohm 1% 1/4w
R326 0698-3140 41 R: fxd met im256% ohm 1% 1/8w
R327 0698-3149 R: fxd met fim 265k ohm 1% 1/Bw
R328 0698-3148 2] P: fxd met flm 102k chm 1% 1/8w
R329 0683-2205 R: fxd comp 22 ohm 5% 1/4w
R330 NSR: p/o A305
R331 0767-0450 R: fxd met fim 22. 1k chm 1% 1/8w =
R332 0757-0427 R: fxd met flm 1, 50k chm 1% 1/8w ~
R333 0757-0836 2| R: fxd met {lm 7.60k ohm 1% 1/2w
R334 Not assigned
R335 NSR: p/o A302
R336 07567-0760 2| R: fxd met fm 6,81k ohm 1% 1/4w
R337 NSR: p/o A302
R338 NSR: p/fo A302
R339-
R350 Not assigned
R351 075%-0761 R: fxd met flm 22. 1k ohm 1% 1/4w
R352 0757-0420 R: fxd met flm 1,82k ohm 1% 1/Bw
R353 07567-0407 R: fxd met {im 200 ohm 1% 1/8w
R354 0757-0433 R: fxd met fim 3. 32k ohm 1% 1/8w
R355 0684-1011 R: fxd comp 100 ohm 10% 1/4w
R356 (683-2206 R: Ixd comp 22 ohm 5% 1/4w
R357 0683-2205 R: Ixd comp 22 ohm 5% 1/4w
R358 0767-0439 R: ixd met {Im 6, 81k ohm 1% 1/8w
R359. NSR: p/o A303
R360 0767-0759 R: fxd met flm 18. 2k ohm 1% 1/4w
R361 0757-0407 R: fxd met {lm 200 chms 1% 1/Bw
gasgg 0757-0408 R: fxd met flm 243 ohms 1% 1/8w
R369 Not assigned
R370 0730-0158 R: Ixd depc 9 meg ohm 1% 1w
R371 0698-3500 R: Ixd car flm 6 meg ohm 1% 1w
-
1
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Model 1421A Section VI
Table 6-2
Table 6-2, Heplaceable Parts (Cont'd)
Ref i Description
Desig hp Part No. TQ (See Table 6-1,)
R372 0'767-0166 R: fxd met {lm 1,6 meg ohm 1% 1/2w
R3IT3 : 0757-01566 R: fxd met flm 1,5 meg ochm 1% 1/2w
R374 0698-4017 R: fxd met flm 600k ohm 1% 1/4w
R376 0698-3148 R: fxd met {Im 265k ohm 1% 1/8w
R3T6 0608-3140 R: fxd met [im 256k ohm 1% 1/8w
R3T? 0698-3148 R: fxd met flm 102k ohm 1% 1/8w
R378 Not assigned
R370 0683-2205 R: Ixd comp 22 ohm 5% 1/4w
R380 NSR: p/o A305
R381 0757-0460 R: fxd met {tm 22,1k ohm 1% 1/8w
R382 0757-0427 R: fxd met {lm 1,6k ohm 1% /8w
R383 0757-0836 z| R txd met fim 7. 50k ohm 1% 1/2w
R384 Not assigned
R386 NSR: p/o A303
R386 NSR: p/o A303
R387 NSR: p/o A303
R388 0757-0760 R: Ixd met fim 6, 81k ohm 1% 1/4w
R3B6 -
R400 Not assigned
R401 2100-1452 t| R: var lin 7k ohm 20% 3/10w
R402 0767-0288 R: fxd met fim 9. 09k ohm 1% 1/Bw
R403 0167-0459 R: Ixd met flm 56,2k ohm 1% 1/8w
R404 NSR: p/o A402
R405 NSR: p/o A402
R406 0757-0766 1| R: fxd met {Im 30.2k ohm 1% 1/4w
107 0757-048L R; fxd met f{im 475k ohm 1% 1/8w
408 0767-0401 R: fxd met {lm 100 ohm 1% I/Bw
R409 0757-0465 R: fxd met flm 100k ohm 1% 1/8w
R410 0767-0283 R: fxd met flm 2000 ohm 1% 1/8w
R4l1 0683-0475 R: fxd comp 4.7 chm 6% 1/4w
R412 0157-0283 R: fxd met {im 2000 ohm 1% 1/8w
R413 0757-0456 R: fxd met flm 43.2k ohm 1% 1/8w
R414 0757-0458 R: Ixd met {lm 43, 2k ohm 1% 1/Bw
R415 0757-0431 R: fxd met [Im 2.43k ohm 1% 1/8w
R416 &
R417 Not assigned
R4E8B 0157-0401 R: Ixd met {lm 100 ohm 1% 1/Bw
R410 0811-0092 2| R: fxd ww 8200 chm 5% 5w
R420 0767-0410 R: fxd met {lm 681 ochm 1% 1/8w
R421 0811-0992 R: fxd ww 8200 ohm 5% bw
R422 0757-0281 2] R: fxd met {Im 2. 74k ohm 1% 1/Bw
R423 2100-1450 1| R: var ww 100 ochm 5% 1w
R424 0812-0093 1} R: fxd ww 7.5k ohm 3% 3w
R425 2100-1451 1| R: var ww 2500 ohm 5% 1w
R426 0811-0993 R: Ixd ww.8550:.0hm 1% 3w
R427 &
R428 Not assigned
R429 0757-0401 R: fxd met {lm 100 ochm 1% 1/8w
R430 0757-0401 R: fxd met {lm 100 ohm 1% 1/8Bw
R431 0757-0766 1| R: fxd met fim 13k ohm 1% 1/4w
R432 0757-0401 R: fxd met {lm 100 ohm 1% 1/8w
R433 0757-0401 R: fxd met {lm 100 ohm 1% 1/8w
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Section VI Model 1421A
Table 6-2
Tuble 62, Repliceable Parts {Cont'd)
Ref ' Deseription
Desig hp Part No. TQ {Sce Table 6-1,)
R414 0767-0410 1| R: fxd met fim 301 ohm 1% 1 /8w
R435 0767-0281 R: fxd met [lm 2. 74k ohm 1% 1/Bw
R436 0757-0854 1] R: fxd met ilm 56,2k chm 1% 1/2w
R437 -
R500 Not assigned
R501 0684-1051 R: ixd comp 1 meg ohm 1% 1/4w
R502 0684-1011 R: fxd comp 100 ohm 10% 1/4w
R503 0664-1011 R: [xd comp 100 ohm 10% 1/4w
R504 0758-0074 t! R: fxd met flm 27k ohms 5% 1/2w
R505 2100-1584 1| R: var lin 150k ohms 30% 1/10w
R506 0757~0436 1| R: Ixd met fim 3,82k chms 1% 1/8w
R507 0757-1000 1§ R: fxd met flm 51,1 chm 1% 1/2w
5101 3101-0069 4| §: slide spdt 1/2a 125v
8102 3100-0856 1| S; rotary
S103 3101-0011 21 S: slide dpdt 0. 5a 126v
5104 NSR: p/o R110
5105 3101-0044 1| S: pushbutton spst
S1086 3101-0089 5: slide spdt 1/2a 126y
5107 -
5200 Not assigned
5201 3101-0089 S: siide spdt 1/2a 125v
5202 3100-0888 1] §: rotary
5203 3101-0011 S: slide dpdt 0, 5a 125v
5204 -
5300 Not sssigned
5301 NSR. p/o A304
5302 NSR: p/o A05
5303 NSR: pJo A304
5304 NSR: p/o Al05
5305 -
5460 Not assigned
5401 3100-13086 1} S: rotary 1 sect4 pos.
5402 3101-0069 S: slide spdt 1/2a 125v
T401 9100-0272 1] T: power
TP101 1251-0208 1} TP: female
viot 2140-0018 8l v: glow 1/10w
vio2 5084-0431 2| v: 6CW4 aged
V103 2144-0018 V: glow 1/10w
viod 5080-0431 V: 6CW4 aged
Vigs 2140-(018 V: glow 1/10w
V106 Not assigned
V107 2140-0018 V: glow 1/10w
V108 1921-0013 7] V: 6CW4
Y109 1921-0013 V: 6CW4
viio 2140-0018 V: glow 1/10w
vill -
V200 Not assigned
V201 2140-0018 V: glow 1/10w
V202 1921-0013 V: 6CW4
V203 2140-0018 V: glow 1/10w
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Model 1421A Section VI
Table 8-2
Table 6-2, Replaceable Parts {(Cont'd)
Rel ' Description
Dot | TP Past No. TQ (See Table 6-1.)
V204 1921-0013 Vv: 6CW4
V205 -
V300 Not sssigned
V301 1621-0013 V: 6CW4
V302 1921-0013 V: 6CWd
V303 -
V400 Not assigned
V401 1632-0022 2 | v: dualtriode 6DJB
v402 1923-0021 1] ¥v: GAU6 min pentode
V403 1032-0022 V: dual triode 6DJ8
v404 2140-0018 ° v: glow 1/10w
V405 -
V500 Not assigned
V601 1621-0013 v: electron 6CW4
VR201 1040-0013 1] VR: voltage reference 82v 1v
Xvig2 1200-0086 XV: nuvistor 5-pin
XvV103 Not assigned
Xviod 1200-0086 XV: nuvistor S-pin
XV105 -
Xv107 Not assigned
Xvios 1200-0086 XV: nuvistor 5-pin
XvV1ig9 1200-0086 XV: nuvistor 5-pin
XvV110 -
" Xv2ol Not assigned
Xva202 1200-0086 XV: nuvistor B-pin
Xvaos 1200-0036 Xv: nuvistor 5-pin
xXv24 -
XV300 Not assigned
Xv3o1 1200-0086 XV: nuvistor 5-pin
Xvio2 1200-0086 XV: nuvistor 5-pin
Xvi03 -
Xv400 Not assigned
xXv40l 1200-0058 2] XV: tube
Xv402 1200-0083 1{ XV: tube
Xv403 1200-0058 XV: tube
Xyang - .
Xv500 Not assigned
Xv501 1200-0086 XV: nuvistor 5-pin
Miscellaneous
0370-0098 1| Knob: sweep
0370-0084 2| Knob: level
0370-0088 1| Knob; lock
0370-0100 1| Knob: vernjer main
0370-0101 1{ Knob: vernler delayed
0370-0107 1| Knob: position coarse
0370-0134 1| Knob: position fine and ext, horiz. vernter
0370-0170 1] Knob: time/cm main
.0370-0171 1} Knob: time/cmn aelayed
1140-0020 1| Dial: turns counting
5000-0536 1] Gusset: left
5040-0234 1| Clamp: reset lamp
5040-0235 1} Base: lamp holder clamp
01421-00104 1| Gusset: right
01421-01201 1| Bracket: bottom plate left
01421-01202 1| Bracket: bottom plate right
01421-04001 1| Dial: time/cm
01421-23203 1| Coupler: sweep gal
02510-3 6+13
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Model 1421A

Appendix I

APPENDIX 1
MANUAL CHANGES

Appendix I contains information on changes required
to adapt this manual toa Model 1421A Time Base and
Delay Generator manufactured prior to the printingof
this manual. Check for your instrument serial pre-
{ix in the left=-hand column of the table below and make
the numbered changes indicated. If the serial prefix
of the instrument Is not 803- or listed below, the in-
formation to adapt this manual to that Model 1421A
will be found on the change sheet supplied with the
manual. For information on Errata in the manual,
refer to the change sheet,

Note
These changes adapt the manual to cover
the standard instrument as manufactured
and therefore do not apply toan instrument

subsequently modified.
Instrument Make Changes

Serial Prefix '
747- 14 ;
709- 13, 14
642- 12 thru 14
627- 11 thru 14
813- 1, 11 thru 14
545- 2, 11thru 14
531 2, 3, 11 thru 14
516- 2 thru 4, 11 thru 14
510- 2 thru 5, 11 thru 14
509- 2 thru 6, 11 thru 14
507- 2 thru?, 11 thru l4
506- 2 thru 8, 1t thru 14
503- 2 thru 9, 11 thru 14
444~ 2 thru 10, 11 thru 14

CHANGE 1

Page 5-16, Figure 5-9,
Substitute Figure IA-1of this Appendix for the input
to Gate Input Amplifier Q115.
A103: Delete all components on this assembly.
Add CR101: Connect cathode to CR106 anode and
connect anode to P2, Pin 23,
R124: Change to 909 ohms.
R128: Relocate on cathode side of CR106.
Add R132: 6190 ohms; connect between Q103 hase
and Q104 emitter.
R197: Delete (no connection).
Page 5-117, Figure 5-10,
Change label at CR317 anode to read: "From P2,
Pin 23.
Page 5-18, Figure 5-11,
R250: Delete (no connection).
Table 6-2,
Al01: Change to hp Part No. 01421-66506; same
description.
Al103: Delete.
Add CR101: hp Part No. 1901-0025; CR: si.

CR121: Delete,

Q112, Q113: Delete.

R124: Change to hp Part No. 0757-0422; R: fxd
metflm 909 ohms 1% 1/8w.

02510-4

Add R132: hp Part No. 0757-0290; R: Ixd met{im
6. 10k chms 1% 1/8w.

R192: Change to hp Part No, 0767-0480; R: fxd
met{lm 81.9k chms 1% 1/8w.

R103: Change to hp Part No. 0757-0124; R: fxd
metflm 39. 2k chms 1% 1/8w.

R194: Change to hp Part No. 0757-0465; R: xd
metflm 100k chms 1% 1/8w.

R195, R196, R197, R250: Delete.

TO Qb

EMITTERY 44 - 00V
RI93 100K
3%9.2K
FROM e )
p2piNEE™ — WA — -100V

=R =
Figure JA-1. Gate Input Amplifier

CHANGE 2

Page 6-15, Figure 5-8,
Delete connections on pins 11 and 23.
Page 5-16, Figure 5-9,
A103: Delete all components on this assembly.
€89, C100: Delete (straight connection).
R100: Delete (no connection).
R127: Change to 881 ohms.
R128: Relocate on cathode side of CR106.
R197: Delete (no connection).
Page 5-17, Figure 6-10,
CR317: Delete {no connection).
CR318: Delete (straight connection).
Page 5-18, Figure 5-11,
R250: Delete (no connection).
Table 6-2, -
A101: Change to hp Par* No. 01421-86502; same
description.
A1Q3: Delete.
A301: Change to hp Part No. 01421-61801; same
description.
C99, C100: Delete.
CRI121, CR3117, CR318: Delete.
Q112, Q113: Delete.
R127: Change to hp Part No. 0757-0419; R: fxd
metflm 681 ohms 1% 1/8w.
R100, R192 thru R197, R250: Delete.

CHANGE 3

Page 1-1, Table 1-1,
Delete the Horizontal Input specification.
Page 3-0, Figure 3-1,
Delete EXT. HORIZ, position of the SWEEP switch
and all text reference to this switch position.
Page 3-2, Paragraphs 3-20 and 3-21: Delete.
Page 3-6, Figure 3-5,
Delete procedure covering External Horizontal
Input operation.
Page 4-0, Figure 4-1,
Delete position 1 (EXT, HORIZ, ) of sweep switch

IA-1
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Appendix I

and Horizontal Input Cathode Follower V501.
Page 5-1, Paragraph 5-7 {Horizontal Bandwidth),
Delete.
Figure 5-4,
Delete Horizontal Input Amplifier board (small
assembly).
Figure 5-9,
C109: Change value to 10uf.
Figure 5-10,
'7102: Add connector atleadirom C208, and label
connector QUTPUT.
Figure 5-13,
Substitute FigureIA-2of thisappendix for the input
section of the Horlzontal Amplifier Schematic.

Note

Figure I1A-2 should be cut out and
permanently attached over the existing
input of the horizontal amplifier circuit.

Table §-2, .
A505: Delete.
C109: Change to hp Part No. 0180-0 ™%, C: fxd,
elect, 10f, ~-10% +100%, 25vdew.
C411: Delete.
C501: Delete.
R406: Change to hp Part No, 0757-0459; R: fxd,
metflm, 56, 2K ohms, 1%, 1/8W.
R409; Delete.
R501 through R507: Delete.
8401: Change to hp Part No. 3100-0887; S: retary,
1 sect, 3 pos.
Vv501: Delete,
Xv501: Delete,
Table 6-2, under Miscellaneous,
hp Part No. 0370-0099: Change to hp Part No.
0370-0077.

CHANGE 4

Figure 5-5,

CR120: Delete.
Figure 5-11,

C329/R361 combination: Delete.
Table 8-2,

C329: Delete.

CR120: Delete.

R361: Delete.

CHANGE 5

Figure 5-8,

R109: Change value to 82. 5K chms,
Figure §-11,

R228: Change value to 82. 5K ohms.
Figure 5-12,

€315, C334: Change value to 82 pf.
Table 6-2,

C315, C334: Change to hp Part No. 0140-0193;
C: fxd, mica, 82 pf, 5%, 300vdew.

R109, R228: Change to hp Part No. 0757-0463;
R: fxd, metflm, 82.5Kchms, 1%, 1/8W.

Model 1421A

CHANGE 6

Table 6-2, .

R40i: Change to hp Part No. 2100-1564; R: var,
lin, 7K ohms, 20%, 3/10W,
Under Miscellaneous, .
hp Part No. 01421-23202: Change to hp Part No.
01421-23201; Coupler; Sweep Cal.

CHANGE 7

Table 6-2,
CR109, CR110, CR209, CR210: Change to hp Part
No. 1901-0040; CR: si.

CHANGE 8
Figure 5-9,

C102; Change value to 0.021.
. C102, C104: Changevalue to 0.001uf.
L101/R117 combination: Delete.
R102, R104: Change value to 475K ohms.
R107: Change value to 100K ohms.
Figure 5-11,
C227: Change value to 0.02uf,
€228, C229: Change value to 0.001 uf.
L201/R239 combination: Delete.
R226: Change value to 100K ohms.
R231, R233: Change value to 475K ohms.
Table 6-2,
€102, C227: Change to hp Part No, 0150~0024;
C: fxd, cer, 0.02uf, -20%+80%, 600vdew,

C103, C104, C228, C229: Change to hp Part No. .
0150-0050; C: fxd, cer, 0,00l uf, G00vdew.

L101, L201: Delete.

R102, R104, R231, R233: Change to hp Part No.
0757-0481; R: fxd, metflm, 475K ohms, 1%
1/8w,

R107, R226: Change to hp Part No. 0684-1041;
R: fxd, comp, 100K chms, 10% 1/4W.

R117, R239: Delete,

CHANGE 9
Figure 5-8,
R127: Change value to 1500 chms.
Figure §-10,

C319: Delete,
R202: Change vaiue to 10K chms.
‘Table 6-2,

A10%; Change description to read, "R: var, lin,
2 sect, 2K and 10K chms."

C319: Delete.

R127: Change to hp Part No. 0757-0427; R: fxd,
metflm, 1500 ohms, 1%, 1/8W.

CHANGE 10
Figure 5-10,
C318/R311 combination: Delete,
Table 6-2,

C318: Delete,
R311: Delete,

02510-4
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Model 1421A

CHANGE NN
Figure 5-11 and Table 6-2, L202: Delete,

CHANGE 12

Table §-2,
A301: Change to hp Part No, 01421-61904.
A304: Change to hp Part No. 3100-1301.
nable 6-2, Under Miscellaneous,
hp Part No. 5000-0538: Change to hp Part No.
01421-00102.

“hp Part No. 01421-00104; Change to hp Part No.

01421-00103.
hp Part Nos. 01421-01201 and 01421-01202:
Delete.

hp Pu't No. 01421-23203; Change to hp Part No.

01421-23202.

CHANGE 13

Page 5-19, Figure 5-12,
C302: Change value to 0.1 uf.
Table 8-2,
C302: Change to hp Part No, 0150-0121; C; [xd
cer 0.1 pf +80% ~20% 50vdew.

02510-3
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CHANGE 14

Paragraph 5-15 (Step b}, Table 5-7, and Figure 5-T,

Add the following CAUTION:
Use extreme care to avotd shorting of compon-
ents in the unblanking gate output ctrcuit. On
instruments without TP101 on the circuit hoard,
monitor gate output at pin 1 on P2, but do not
short pin 1 to an adjacent pin or to the chassis.
Page 5-18, Figure 5-9,
CR122, R198, TP101: Delete.
Page 5-17, Figure 5-10,
Delete R312 and replace with CR307, 5.8V break-
down diode. Connect cathode to Q303 emitter,
C309: Delete.
Page 5-18, Figure 5-11,
Delete R362 and replace with CR314, 6.8V break-
down diode. Connect cathode to Q306 emitter.
C325: Delete.

Table 6-2,

C309, C325; Delete,

CR120: Change to hp Part No. 1901-0436.

CR122: Delete.

CR305, CR312: Change to hp Part No. 1901-0040.

Add CR307, CR314: hp Part No. 1902-0034; CR
avalanche 5.8V 10%.

CR309, CR316: Change to hp Part No. 1902-0597;
CR avalanche 58,2V 10%

Q117, Q118: Change to hp Part No. 1854-0036;
Q: npn si 2N3119. '

R198, R312, R362, TP101: Delete.
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ﬁMANUAL CHANGES

MODEL 1421A
TIME BASE AND DELAY GENERATOR

Manua! Serials Prefixed: BO3—
Manual Printed: APR 1968
Make all chenges listed below as Errats, Check the following table for your instrument serial prefix and/or serial number

and make listed changels) to the manual:

Serial Profix or Number Make Changes Serial Prefix or Number Make Changes
r 927- i
ERRATA
Page 5-14, figure 57, Page 5-17, figure 56-10,

The time relationship of waveform is incorrect, It
should be as shown in the following illustration,

r—T. r o -8BV
B — 5.5V
| |
f b —7.8V
W"" T\ it 118V
H *
Page 5-15, figure 5-8,
Change: wire color (5} to (9) on pin 22,
Page 5-16, figure 5-9,

CR106: Move CR106 to the other side of R128. Connect
anode to base of Q103, connect cathode to R128.

R127: Change value to 681 ohms.

Change: Adapter A102 to A103.

Change: wire color (2. 3. 6} on collector of Q11210
9.3.6].

Chang2: wire color {2 . 3. B) on collector of Q113 to
(9.3.6).

Change: pert of $102 circuit to the circuit shown in
Figure 1 of this change sheet.

R307: Add a * symbol beside the reference number, and

change the value to 2740,
Page 5-18, figure 6-11,

R354: Add a ® symbol beside the reference number, and
change the value to .'740,

Cnange: wire color {2. 3. 5} from G113 collector to
{9.3.65hL

Change: Part of 5202 circuit to the circuit shown in Figure
2 of this change sheet.

5202 2
(o)

€226

+ INT TRIG FROM
P2,PIN 10

Figure 2.

FRAOM P2, PIN 13 FROM P2, PIN 10

une rrea ¥ 0 +INT TRIG
cioo
o oo,

Q2UF 1
ed

[ ]

5201

Figure 1.

21 May 19756
A = Latest additions to this change sheet.

Supplement A for
01421-90905

This change sheet supersedes all prior change sheets for this manual.
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Modal 1421A Page 2/2

ERRATA (Cont'd)

Table 6-2, Replaceable Parts {Cont'd),

Table 6-2, Replaceable Parts,

C303: Change to HP Part No, 0160-3462, C:fxd disc

cer 0.02 uf 20% 100V,

C310: Change to HP Part No. 0160-3324, C:fxd met

poly 1 uf 6% 100vdew.

L101: Change value to 1 uH.

Q102, Q103: Change to HP Part No. 1853-0049,
Q:pnp si.

A R114: Change to HP Part No. 2100-1776, Rivar

ww EK ahm 5% 1W.,

R118: Change to HP Part No. 0761-0074, R:fxd
metox 15K ohm 6% 1W,

R127: Change to HP Part No. 0767-0418, R:fxd
met fim 681 ohms 1% 1/6W,

R200: Change to HP Part No. 0757-0309, R:fxd
met fim 61.9K ohm 1% 1/2W.

R240: Change to HP Part No. 0761-0074, R:fxd
metox 16K ohm 5% 1W,

R307, R354: Change to HP Part No. 0767-0281,
R:txd fim 2740 ohm 1% 1/6W,

$102: Change to HP Part No. 01421-61902,
A:main trigger source switch assembly.

Add: S102MP1, HP Part No. 3100-0886, S:rotary
wafer.

$202: Change to HP Part No, 01421-61803, A:delayed
trigger source switch assembly,

Add: S202MP1, HP Part No. 3100-0888, S:rotary
wafer.

V202, V204: Change to HP Part No. 5080-0431,
V:6CW4 aged.

Table 62, Replaceable Parts,
Add: 01421-60107; Assy: Chassis.

Revision C

CHANGE 1
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