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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument
was thoroughly tested and inspected and found to meel its
published specifications when it was shipped from the factory.
The Hewlett-Packard Company further certifies that its calibr-

. “ation measurements uare traceable to the U.S. National Bureau
of Standards to the extent allowed by the Bureau's cali-
bration facility. :

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects ‘
in mate-ials 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

) specified 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 expressed or implied. Weare not liable for consequential
damages.

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

Model 2144

Table -1 Table 1-1, Specifications
OUTPUT PULSE ‘ External
Source Impedance: 50 ohms op'the 50-volt and Repetition Rate: DC to 1 Me
lower ranges: approximately 1500 ohms on the Sensitivity; - 0.5 V pk
100-volt range. Slope: Positive or negative

* Pulse Shape
Rise and Fall Time' < 13 ns on 20-volt and
lower ranges and the -50 volt rauge, < 15 ns
on the +50 volt range, 'I‘ypic.zlly 10 ns
with vernier set for maximum nttequat:on
and typically 16 nsec on 100v mngo

Pulse Amplitude: 100 volts into .)0 ohms, An
attenuator provides 0.2 to 100 V()llb ina 1,2,
5, 10 sequence (0 ranges). Vernier reduces
output of 0.2 V setting tv B0 mV and'provides

continuous acjustment between ranges.

Polarity: Positive or negative,
Overshoot: < 5%, both leading nndtrnlling edges.

Pulse Top Variations: < 5%. ".
|

Droop: < 6'%. !
Preshoot; < 2%. i

Pulse Width: 50 ns to 10 ms in|5 decade
ranges. Continuously adjustable vernier,

Width Jitter: < 0.05% of pulse width + 1 ns,

Pulse Position: 0 to 10 ms advance or delay,
with respect to trigger output (5 decade ranges).
Continvously adjustable vernier,

Position Jitter: < 0.05% of advance or delay
setting +1 ns (between trigger pulse and output
pulse}.

REPETITION RATE AND TRIGGER
Internal
Repetition Rate: 10 cps to 1 Mc (5 ranges),
continuously adjustable vernier. 1

" Hate Jitter: -2 0.5% of the period.

“Level: Adjustable from «40 V to +40 V.

Delay: Delay between japut trigper and leading
edge of pulse out is approximately 250 ns in
Pulse Advance mode (approx. 420 ns mini-
munt in Pulse Delay muode).

External Gating: +8 volt signal gates pulse gen-
erator on. Maximum signal, +40 V peak.

Double Pulse
Minimum Spacing: 1 uson the 0.05to 1 isec
vulse width range. On all other ranges 25% of
upper limit of width range,
Trigger Output
Amplitude; ~ 10 V open circuit.
Width: 0.05 pisec, nominal,
Polarity: Positive or negative,
Source Impedance: Approximately 50 ohms
GENERAL
Maximum Duty Cycle; 10%% on 100-and 50 - volt
ranges; 25% on 20-volt range; 50% on 10-volt
and lower ranges,

Power:115 or 230 V £ 10%, 50 to 30 cps, 325 watts.
Dimensions:
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Manual: Pushbutton single pulse, 2 cps maxi- Weight: Net 35 lbs. (15.8 kg). Shipping 41 1bs.
mum rate, {18.5 kg).
1
' i i
1-0 . ' 02056-4
www.valuetronics.com . Y " o



¢

www.valuetrdtifcs.com

. lowest range,

Model 214A

Section I
Paragraphs 1-1 to 1-4

~ SECTION |
GENERAL INFORMATION

1-1. INSTRUMENT DESCRIPTION.

1-2. The $ Model 214A PulseGenerator (Figure 1-1)
is a versatile instrument providing variable repeti-
tion rate, variable width, variable amplitude, posi-
tive or negative, pulses with a rise and fall time of
less than 15 nanoseconds. The complete specifia-
tions are given in Table i-1, Pulse power of up to
200 watts is avatlable when using a 50-chmload. lhe
Model 214A output impedance matches an external
system of 50 chms on all ranges of 50 volts amplitude
and below, thus minimizing reflections. The maxi-
mum pulse amplitude is 100 volts (with a source
impedance of 1500 ohms) and the amplitude may be
set as low as 80 millivolts using the vernier and the
For pulse amplitudes of 10 volts and
less, the duty cycle may be set as high as 50% (see
Table 1-1 for duty cycle limits at other amplitudes},
providing a square wave cutput.

1-3. Pulses may be obtained from the Model 214A
at a rate ofdcto 1l Mcusing an external trigger source
or from 10 ¢ps to 1 Mc with an internal generator,
For external triggers, positive or negative signals

02056-1
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of 0.5 volt peak may be used and trigger slope and
level may be selected to determine the triggering
point on the waveform, Asinglepulsemay be obtained
from an internal circuit each time a manual button
is pushed. Gating of pulses is done easily by applying
an external signal and an output occurs only when the
gating signal reaches a positive B volt level. Three
modes of pulse operation allow: (1) setting of the
output pulse to occur from 0 to 10 ms before (advance)
the trigger output, (2} setting of the output pulse to
occur from O to 10 ms after (delay) the trigger output,
or (3) a double pulse output with variable spacing
between the two pulses.

1-4. The Hewlett-Packard modular instrument en-
closure system provides advantages in maintenance
and operation. FEasy removal of instrument covers
allows access to all chassis and circuit components,
As a bench type instrument the modular design pro-
vides mechanical stability even when several instru-
ments are stacked together. The bench type Instru-
ment is readily converted for use in standard width

SRR

Figure 1-1. Model 214A Pulse Generator
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Section 1
Paragraphs 1-5 to 1-10

rack using hardware shipped with the instrument.
Paragraph 2-11 explains the detalis of converting to
either the rack or bench version,

1-5. INSTRUMENT APPLICATIONS.

1-6. With its wvariable pulse characteristics the
Model 214A is useful as a general purpose lakoratory
or production line test instrument. The high peak
eurrent output available, 2 amps, is useful for testing
current driven devices such as magnetic memory
cores, high power modulators, and power amplifiers.
Fast rise and'fall time combined with high power out-
put pulses facilitate checking switching time of high
power semiconductors. The positiveor negative pulse
output, with Identical characteristics, provides 2n
easy technique for checking either npn or pnp type
transistors, By gating the Mndel 214A output, a
burst of pulses may be obtained for making computer
logic measurements. The double pulse feature may
also be used for pulse resolution tests of amplifiers
and memory cores,

1-7. EQUIPMENT AND ACCESSORIES
AVAILABLE.

1-8. A complete line of electronic test equipment
is available from the Hew.xt-Packard Company for

1-2

www.valuetronics.com

Model 214A

use in making test measurements with, or maintain-
ing, the Model 214A. Also available are cables,
connectors, adapters and other accessory items for
use in various test or measurement applications,
For information on specific items, consult the &
Catalog or your % Field Engineer,

1-9. DIFFERENCES BETWEEN INSTRUMENTS.

1-10. This manual applies directly to Model 214A
instruments with &\ serinl prefix number as listed on
the manual title page. The serial prefix number is
the first group of ‘digits in the instrument serial
number, The instrument serinl number is on a tag
located on the rear panel.

1-11, Check the serial| prefix number of the instru-
ment. If the serial prefix number is different from
that listed on the title page of this manual, refer to
Appendix I for instructivns to adapt this manual for
proper instrument coverage.

| 02056-5
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Section Il
Paragraphs 2-1 to 2-17

SECTION I
PREPARATION FOR USE

2-1. INITIAL INSPECTION.

2-2, Upon receipt of the Model 214A, verify that
the contents are intact and complete as ordered,
Inspect the instrument for any physical damags such
as a scratched panel surface, broken knob or con-
nector, etc,, incurred in shipping. To facilitate
possible reshipment, kecn the original packing
material if reusable (see Paragraph 2-15), until a

, satisfactory operational check (Paragraph 5-3) is

completed, 1 damage is found, file & claim with
\lthe freight carrier and refer to the warranty page in
this manual, Section V outlines the recommended
Adjustment and troubleshooting procedures needed
tqr normal matntenance or recalibration,

2-3. AC POWER CONSIDERATIONS.
2.4, POWER SOURCE REQUIREMENTS.

2-5.; The Model 214A may he operated {from an ac
source of 116 or 230 volts (:10%), at 50 to 60 cps.
With the instrument power cord disconnected, movse
the slide switch {located on the rear panel} until the
desired voitage numbers (116 or 230} are visible, A
narrow-blade screwdriver may be used lo operate
the switch, Fuse F1 (holder on rear panel) should be
4 amperes, slow-blow for 116v operation or 2 amperes,
slow-blow for 230v operation. _ ,

2-6. THREE-CONDUCTOR POWER CABLE.

2-7. To protect operating perscinel, the National
Electrical Manufacturers’ Association (NEMA) re-
commends that the i~strument and cabinet be grounded.
The Model 214A is supplied with n detachable three-
conductor power cable which, when plugged into an
appropriate receptacle, grounds the instrument to
. the power line ground. The round pin on the power
cable is the ground connection. To retain the pro-
tection feature when operating the instrument from
a two-contact cutlet, use a three-conductor to two-
conductor adapter and connect the adapter wireto a
suitable ground.

2-8. YENTILATION REQUIREMENTS.

2-9, GENERAL. The cooling fan and air filter are
located on the rear panel of the Model 214A. Leave
adequate clearance (at least 2 to 3 inches) behind and
at both sides of the inst:ument for free movement of
air. The path of al+ flow is through the {ilter and
intake fan then out uf the perforated side covers. It
is important to kcep the air intake area free of dust
and small particles which could clog the filter.
Section V pro-ides maintenance information for fan
In a rack installation be sure that re-
circulatiop of warm air within the rack cabinet does
not prodice an ambient temperaiure high enough to
affect ir.strument operation.

02056-1 : ' !

2.10, COATING FILTER. Before placing the instru-
ment in use, the air filter should be coated with a
filter adhesive preparation. A recommended pre-
paration is No. 3 Filter Coat, made by Research
Products Company, and available in sprayer caas at
heating-supply stores, This may also be obtained by
contacting your ¢ Field Engineer (see maps at back
of this manual) or by ordering directly from
Customer Service, Hewlett-Packard stock number
is 3160-0002.

2-11, RACK/BENCH CONVERSION.

2-12, The Model 214A is shipped as a bench-type
instrument {even when ordered as a rack type} with
plastic feet and tilt stand in place, The & modular
instrument enclosure system allows easy conversion
to either bench or vack mode, Refer to the appropri-
ate following procedure for conversion.

2-13. CONVERSION TO RACK MODEL,

a. Detach the tilt stand and all the plastic feet,
Tilt stand removes by pressing away from the front
feet, Remove feet by depressing melal release
button and sliding feet [ree.

b. Using a thin-blade tool, loosen and remove the
plastic trim strip (with adheslive back} from eachside
of the instrument (directly behind front handles).
Removal of strip exposes threaded nuts pressed in
the side casting. .

¢. Attach the rack-mounting flanges, withthe screws
provided, in the space where the trim strip was
adhered. Each flange extends slightly below the
front panel when attached correctly,

d. If the instrument is to be placed in a rack above
or below another & modular instrument, attach the
filler strip between the front panels, Insert Model
214A in the raciz and secure flanges to rack.

2-14, CONVERSION TO BENCH.

a. Remove instrument from rack, detach rack-
mounting flanges and filler strip, i used vetween
front panels,

b. Attach trim strip (in slots where rack flanges
were located), plastic feet, and tilt stand. A fifth
plastic foot at center-front of the instrument provides
extra stability when the Model 214A s stacked atop
another # mod lar bench-type instrument.

2-15. REPACKAGING FOR SHIPMENT.
2-16. PACKAGING SUGGESTIONS.

2-17. To package an instrument for shipment, some
types of original packing materials may be reused,
or your % Field Engineer will provide assistance in
obtaining suitable packaging. The types of original

2-1



Section IT
Parag-aphs 2-18 to 2-19

. packing materials which may be reused are; (1} foam
enclosure pads, {2) cardboard layers separated by
foani supportc, and (3) laminated eardboard cut to
desired packing shape. Original packing materials
which are a cardboard “‘accordion-like’ filler are
not 'recommended for shipment since the useful
cushloning qualities are usually gone after one use,
If ‘packing materials listed above are not available,
first protect the Instrument surfaces with heavy
paper or sheets of cardboard flat against the instru-
ment. Then place instrument in a durable carton,

Model 214A

pad all sides with approximately 4 inches of new
packaging material designed specifically for package
cushioning, mark carton clearly for proper handling,
and insure adequately before shipping.

2-18. RETURNING FOR SERVICE OR REPAIR.

2-19, Contact your Hewlett-Packard Company Field
Office for shipping instructions. All ¢correspondence
should refer to an instrument by model number and the
full (eight-digit) serinl number,

! ‘ | ‘ q2056-1 .
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Muodel 214A

tectiop JIF
Paragraphs -1 to 3-8

SECTION 1}
OPERATING INSTRUCTIONS

3-1. GENERAL.

3-2. The Model 214A is self-protected and no com-
bination of front panel control settings or connections
to external circuits can Jamage the instrument, pro~
viding the overload relay circuitry is operating pro-
perly, An overload will be indicated if the limits on
duty cycle specified in Table 1-1 are exceeded. The
limits and combinations of settings which result in an
overload indication are described in Paragraph 3-4.
Other specilic operating considerations are glven in
. Paragraphs 3.7 and 3-8, Figure 3-3 illustrates and
explains the function of all the front panel fixtures.
The ac power connector, fuse, and line voltage switch
arc on the rear panel. Proper fuse size is; 4 amps
slow-blow for 115v and 2 amps slow-blow for 230v
operation, Seiting line switch and othr ¢ power
information is given in Paragraph 2-3. -

. 3-3. OFERATING CONSIDERATIONS.
3-4, DUTY CYCLE LIMITATION.

3-5. Duty cycle of operation is deterntined by front
- panel control settings. Duty cycle is defined as the
ratio of duration of pulse (i.e. pulse width) to the
total duration of one complete cycle. Figure 3-1
- shows the reiationship whichdetermines the duty cycle.
The time for one cycle is defined as the period, and
-the period is related to repetition rate by:

l N

| Perfod “Rep Hate

Thus the product of pulse width znd frequency times
100 determines the percent duty cycle. For example
if INT, .REP. RATE Is set to 1-10, VERNIER set to
.glve a rate of 6 kc {(or if the external trigger rate is
6 kc), and PULSE WIDTH and VERNIER are set to
give a pulse 70 psec wide, the percent duty cycle is:

10 x 1075 (6 x 10%) x 200 - 42%
The same limits on duty cycle apply for external

PULSE
WIDTH

T o v
SE ! |
AMPLiTUDFi ! '
J LT
PERIOL » -+t
1/ FREQUENCY

PLULSE WIOTH
% OUTY CYCLE = — =EERio0

= PULSE WIDTH X FREQUENCY X 100

hepep-p

X 100

_ Figuro 3-1. Defining Pulse Characteristlcs
02056-1 -

trigger operation or internal repetition rate. The
limits are 50% for PULSE AMPLITUDE settingr. of
10 volts or less, 25% on 20 volts amplitude, and 10%
on 50 to 100 volt amplitude. The maximum duty
cycle w'l decrease slightly at repetition rates slower
than 20 cps on the 50v and 100v PULSE AMPLITUDE
ranges. A. these slow repetition rates the overload
relay reacts if there were a higher average voltage
than that actually present.

3-6. If maximum duty cycle is exceeded for any
pulse amplitude, the front panel light, OVERLOAD,
will flash on and off and an internal relay will be heard
as a clicring sound, No damage will ocecur to the
instrument when this overload clreuit is operating
vroperly, When an overload is indicated it may be
stoppnd by reducing either the frequency or the PULSE
WIDTH setting. Usually this may be done easiest by
turning the Widch VERNIER counterclockwise, or by
reducing the Width range setting. In DOUBLE PULSE
operatica the duty cycle limit is one half that for
PULSE ADVANCE or PULSE DELAY. The expression
for duty cycle using DOUBLE PULSE is glven in
Figure 3-2.

SPACING '
PULSE .IPULSE
“*wioTH[*— BETWEEN —M nTRiv

r.n-—-—b-—-.

. PULSE ____ 1
POSITION

r
)
j
)
]
cmnm—
PERIOD =

)/ FREQUENCY

% DUTY CycLE = EX PULSE WIDTH y 104

= 2 X PULSE V.IDTH X FREQUENCY X 100

HdA=he=d

Figure 3-2. DOUBLE PULSE Operation

3-7. PULSE POSITION V5. RATE.

3-8. In either PULSE ADVANCE or PULSE DELAY
operation, the PULSE POSITION setting shouldalways
be less than the period (i,e. 1 divided by the fre-
quency). For example if the repetition rate is 25 ke,
the period is:

Period = —2-511:7 = 40 usec

and the PULSE POSITION range combined withVER-
NIER setting should not exceed 40 usec. For DOUBLE

3-1
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Sectlon I
Figure 3-3

Model 214A

1.

- 10,

11,

SLOPE.Allows setting for triggering to
occur on elther negative-going or positive-
going slopeof external trigger-source wave-
form.

TRIGGER INPUT. Connector for external
triggering signals.

EXT. TRIG. LEVEL. Sets voltage level on
external trigger-source waveform at which
triggering occurs.

GATE INPUT {+). Connector for gating volt-
age whichthenallows pulseoutputs only when

Anput is at +8 volts or more; 40V maximum.

NORM./GATED, Set to GATED when the
duration of pulse output is to be controlled
by a gating voltage.

PULSE ADVANCE/PULSEDELAY/DOUBLE
PULSE. Set to PULSE ADVANCE for pulse
output before trigger output. Set to PULSE
DELAY for pulse output aftertrigger output.
DOUBLE PULSE gives two pulses atoutput,

TRIGGER OUTPUT polarity., Determines
polarity of trigger output pulse.

TRIGGER OUTPUT connector, Provides 10
volt synchronizing pulses across 1000 ohms,

OVERLOAD, Indicator lights when duty
cycle limit is exceeded.

PULSE OUTPUT rpolarity.
polarity of matn pulse output.

PULSE OUTPUT connector. Provides out-
put pulse with characteristics set by front
panel controls (see Table 1-1 tor specifi-
cations).

Determines

12,

13.

14,

15.

16,

17,

18,

19,

20.

21.

22.

PODWER switch and indicator. Switch con-
trols ac power to instrument; indicator lights
in ON position. 115-230 volt switch onrear
panel.

PULSE AMPLITUDE, Controls amplitude
range of pulse output.
VERNIER. Provides continuousoverlapping

adjustment between setting of PULSE AMP-
LITUDE and next lower range.

PULSE WIDTH. Changes limits of VER~
NIER control over output pulse width.

VERNIER. Provides continuous, semi-
calibrated, adjustment between limits set
by PULSE WIDTH switch.

PULSE POSITION. Changes limits of VER-
NIER control over output pulseposition with
respect to the trigger output pulse.

VERNIER. Provides continuous, semi-
calibrated, adjustment between limits set
by PULSE POSITION switch.

INT. REP, RATE. Changes limits of VER-
NIER control over internal repetition rate
circuft.

VERNIER. Provi. s continuous adjustment
between limits set by INT. REP, RATE
switch.

TRIGGER MODE. Selects mocde ofgenerat-
ing pulses. MANual push button, EXTerral
trigger source, or INTernal repetitionrate,

MANUAL. Pushhuttonprovides singlepulse
output when TRIGGER MODE is setto MAN.

Figure 3-3. Model 214A Front Panel Description

i .
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Mode! 214A

PULSE operation, the miaimum aliowable PULSE
POSITICN setting depends on the PULSE WIDTHused;
this is explained in Paragraph 3-9,

3-9. MINIMUM SPACING WITH DOVUBLE
PULSES.

3-10, In DOUBLE PULSE operation, the PULSE
POSITION control sets the spacing between the start
of the first pulse and the start of the second pulse.
For proper operation without affecting pulse shape,
there are minimum spacing iimits between the two
pulses, and these limits depend on the PULSE WIDTH
setting. For a 0.05-1 setting the minimum spacing
between pulses is 1 pusec. For other PJ_SE WIDTH
settings, the minimum spacing 12 25% of the upper
limit of range selected. For exampyple, {f PULSE
WIDTH is set to 100-1K, the minimum spacing
between pulses is 25% of 1K microseconds, or 250
microseconds. Figure 3-2 shows the output pulse
charactertstics as set by the Model 214A controls in
DOUBLE PULSE niwode, Note from Figure 3-2 that

the setting of PULSE POSITION und PULSE WIDTH
. controls the actual spacing between pulses. The

spacing between pulses is then the PULSE POSITION
setting minus the PULSE WIDTH setting.

3.11. GATING OF PULSES

3-12. By applying a positive signal voltage to the
GATE INPUT (+) connector and sliding the switch to
GATED, pulses wiil occur at the output oply when the
gating signal is at +8 volts or greater, The maximun
gating stgnal amplitude is +40 volts. To ensure that
output pulses occur when the gate signal just reaches
+8v, a fast rise time input should be used. If a gating
sine wave signal is used, a larger amplitude (but less
than 4C volts peak) will generally | rovide better re-
sults. For synchronized pulse trains, the gating signal
and repetition rate must be locked together. Figure
3-4 illustrates the result of gating the pulse output,

3-13. OPERATING PROCEDURES.
3-14. MANUAL TRIGGER MODE.

3-15. When TRIGGER MODE is set to MAN. and the
MANUAL button is pushed, a single pulse output will
occur, Other front panel controls are set to obtain

JUULLULT L

MODEL 2)4A PULSE QUTPUT

GATE INPUT SIGNAL

T dA=A=3) ¢

Figure 3-4. Gating Pulse Qutput
02056-3
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Section III
Paragraphs 3-9 to 3-19

the desired pulse characteristics. The sameoperating
considerations apply as explained in Paragraphs 3-4,
3-7, and 3-9, The maximum rate for pushbutton
pulses is 2 ¢ps.

3-16. EXTERNAL TRIGGER MODE,

3-17. With TRIGGER MODE set to EXT., an external
triggering signal from de to 1 Mce with 0.5 volts penk
amplitede s required to generate pulses in the Model
214 ., Refer to Paragraphs 3-4, 3-7, and 3-9 and
proceed .. bllows:

a, Set TRIGGER MODE to EXT.'and connect signal
to TRIGGER INPUT, '

b. Select + or - SLOPE setting.

¢. Set EXT. TRIG., LEVEL to obtain desired trig-
gering level on input waveform. Polarity of EXT.
TRIG. LEVEL must agree with SLOPE setting.

d. 7ast GATED/NORM. switch to NORM. unless
using ~ 1 external gating signal.

e. Select setting for PULSE ADVANCE,/PULSE
DELAY/DOUBLE PULSE. PULSE ADVANCE or
PULSE DELAY means the output pulse will cecur
advanced or delayed in time, with respect to the
trigger output pulse. DOUBLE PULSE provides two
pulses out at a rate determined by the TRIGGER
MODE circuits.

. Select polarity of TRIGGER OUTPUT and con-

nect coaxial cable to external circuit being triggered.

g. Select PULSE AMPLITUDE range. Note that
these amplitudes are volts into a 50 chm load at the
PULSE OUTPUT connector., The 100 v range will not
produce a pulse without the 50 ohm termination.

h. Select PULSE WIDTH range and adjust VER-
NIER. Observe duty cycle limit for amplitude range.

i. Select polarity of PULSE QUTPUT und connect
coaxial cable to external test circuit.

j- Select PULSE POSITION range and adjust VER-
NIER as desired. With PULSE ADVANCE or PULSE
DELAY operation., PULSE POSITION setting is the
spacing between the pulse output andthe trigger output
pulse. With DOUBLE PULSE. PULSE POSITION sets
the spacing between the two pulses,

k. Adjust VERNIERS if necessary to obtain exact
position, width, and amplitude characteristics.

3-18. INTERNAL TRIGGER MODE.

3-19. With TRIGGER MODE set tu INT., the Model
214A will generate pulses at a rate set by the INT.
REP. RATE range and VERNIER. This repetition
rate is adjustable from 10 cps to 1 Me. Refer to
Paragraphs 3-4, 3-7, and 3-9 and proceed as follows:

a, Turn ipstruntent POWER switch to ON and allow
several minutes for warmup,

b. Set TRIGGER MODE to INT.

c. Set INT. REP. RATE range and VERNIER to
approximate position for frequency desired (max-
imum frequency is [ully clockwise).

d. Complete steps d through k of Paragraph 3-16.
3-3
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Section IV
Paragraphs 4-1 to 4-12

SECTION IV
PRINCIPLES OF OPERATION

4-1. GENERAL.

4-2, The complete circuit operation is shownm in
Figure 4-1. The output pulse i8 formed by the fol-
lowing general sequence: a trigger pulse from the
rate circuit (V102), functioning either as a Schmitt
trigger or an astable multivibrator, is applied to
blocking osclllator V103, which triggers both the
Position Multivibrator {V201A, V202A, V104B) and
blocking oscillator V203 for the trigger output pulse,
The position Multivibrator triggers Position Blocking
Oseillator V201B which in turn triggers both start
and stop pmse circuits. The start and stop pulses
are used to switch a bistable multivibrator-power
amplifier combination (V304, V305, Q301) which
forms the output pulse, The details of each block
are contained in the schematics, and the following
circuit description explains the operation of each
.circuit, both as to basic type and to the part it plays
fn the sequence of forming the output pulse.

4-3. INPUT AND RATE GENERATOR.
4-4. EXTERNAL TRIGGER OPERATION.

4-5. With TRIGGER MODE set to EXT, position, a
signal of at least 0.5 volts peak will cause Differential
Amplifier V101 to amplify the difference between the
levels at the control grids, pins 2 and 7. TRIGGER
SLOPE switch S101 routes the trigger input to one
grid of V101 and also transfers the external trigger
level circuit of R105 to the o*her grid. Resistor R105
sets the grid bias which must be cvercome by the
trigger input at the other grid to obtain an cutput at
the plate, pin 6 of V10l.. The output from V101 is
coupled through S103A, through a low-impedance
network (DS101, R116, and C207), and S103B to R125
and the grid of V102, .

4-6. In external trigger operation, V102 functions
as a cathode-coupled binary, or Schmitt Trigger,
The plate to grid coupling network is from
pin 1 through S103B and the parallel RC combination,
R128-C110, to the grid, pin 7. The left half of V102
is normally off and the right half conducting so the
output at pin 6 is at a positive level (about 125 volts),
less than the +150 supply.” As the signal at pin 2
becomes positive enough (upper hysteresis limit),
the left half of ¥102 conducts and regenerative action

o cuts ‘t'hel right half off. When the input at pin 2 de-

creases ‘enough (lower hysteresis limit}, the left hatt
of V102 is cutoffand thecircuit returns to'the original
state. The output at pinBthenis a positive pulse each

© tme the signal at pin 2 causestheleft half to conduct,

and the rate at’' which this oceurs is exactly that of
the external trigger signal (1 Mc limit on input fre-
quency). . The cutput pulse from: pin 6 is coupled
through C122 to pin 2 of Blocking Oscillator V103,

4-7. MANUAL TRIGGER OPERATION.

4-8, With TRIGGER MODE set to MAN. position,
V102 again functions as a Schinitt Trigger circuit as
in external operation, with the parallel RC network
R126-C110 coupling hetween plate and grid. When
MANUAL switch 5102 i5 energized, the sideofcapaci-
tor C106 toward the switch charges toward +150 volts
through R120. This positive-going, slow rising ex~
ponential voltage is coupled to the grid (pin2) of V102
and the left half of the tube conducts. The right half
of V102 now cuts off and a positive pulse to +150V is
the output coupled to the grid of V103,

4-9. INTERNAL TRIGGER OPERATION.

4-10. With TRIGGER MODE set to INT, position, V102
functions as an astable multivibrator. The free-
running rate of this eircuit is controlled by range
capacitors, C113 through C117, coupling between plate
(pin 1) and grid (pin 7), and by VERNIER, R137,
Breakdown diode CR101 sets the bias at the grid of
the left half of V102, This circuit has no stable state
and is always changing between two states: (1) left-
half cutoff, right-half conducting or (2) left-half con-
ducting, right-half cutoff, The rate at which this
changing of states occurs is primarily a function of
the capacitors between plate and grid since this de-
termines the exponential rise and decay time of the
grid (pin 7). When the grid (pin 7) voltage rises
exponentially enough to cause the right half to conduct,
the output at pin 6 is about +125 volts, Then as the
voltage at pin 7 decays exponentially, the right half
cuts off and the output atpinéis at the supply voltage,
+150v. A regenerative action occurs as the right halt
of V102 just starts to conduct and the left half starts
to cutoif: the increase in voltage at the plate (pin 1)
is coupled through the range caparitor to speed turn
on of the right half, Symmetry Adlust, R133, changes
the grid bias of pin 7 to nearly equal the bias at pin 2
making the two halves of the waveform equalin width,

4.11. TRIGGER BLOCKING OSCILLATOR.

4-12. Tube V103 and transformer T101 function asan
amplifier-blocking oscillator, when the output of
V102 is not being gated by the circuit of V104A (see
Paragraph 4-13), Normal coperation of the blocking
oscillator is as a monostable circuit being triggered
by an amplified signal. Thelefthalfof V103 amplifies
the positive pulse at its grid and the resulting plate
pulse is coupled through transformer T101, reversed
in phase, to the grid of the right half. This puts the
right half of V103 in conduction and a regene ative
action drives the plate (pin 6) voltage down abruptly
and the grid voltage {pin 7) abruptly positive. Next

the action reverses and as the'plate voltage becomes

more positive, the grid goes negativeand regeneration
turns the tube off agian. The output is taken from the
cathode {pin 8) and the pulse drives other circuits de-
pending on which pulse mode (advance, delay, or
double) is used (see Paragraph 4-15),

4-1
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Section IV
Paragraphs 4-13 to 4-30

4-13. GATE INPUT CIRCUIT.

4-14, When switch 5105 is in the NORM, position,
Gate Cathode Follower V104A is conducting enoughso
CRI103 {s biased off, and the pulse at pin 2 of V103 is
unaffected in operation. However, when 8105 is moved
to GATED, V104A is cut off, biasing the cathode cf
CR103 more negative than its anode and CR103 con-
ducts, changing V103 input impedance so the rate pulse
doos not develop enough signal to trigge ¢ the blocking
oscillator., By applying a positive signal of at least
8 volts' (but less than 40) V104A will aga'n conduct,
cutting off CR103 and the pulse at V103 triggers the
blocking osecillator (explained in Paragraph 4-11},

4-15. ADVANCE, DELAY, DOUBLE PULSE
MODZES.

4-16. Three modes of pulse operation are ohtained
by switching the timing pulse from the Trigger Block-
ing Oselillator V103 through combinations of eipcuits,
These circuits are described below first in terms of
. general operation (Paragraphs 4-17 through 4-26)
and second, as each is used in either PULSE AD-
VANCE, PULSE DELAY, or DOUBLE PULSE (Para-
graphs 4-27 through 4-32),

4-17. PULSE POSITION CIRCUIT,

4-18. POSITION MULTIVIBRATOR., The circuits of
tubes V201A and V202A form a monostable multi-
vibrator which controls the position relationship be-
tween the output pulses w.nd trigger output or between
both output pulses in DOUBLE PULSE operatton. This
multivibrator substitutes cathode-coupling with a
common cathode resistor for the usual coupling be-
tween plate of V202A and grid of V2014, but still is
a monostable circuit, The width of the multivibrator
pulse is controlled by range capacitors, C201 through
C205, and the VERNIER control R207. By controlling
the time V202A is cut off, with the range capacitor
and VERNIER, the delay before triggering the position
blocking oscillator V201B is also controlled (V201B
is triggered as V202A starts conducting; see Para~
graphs 4-19), Tube V104B acts as a screen blasing
supply for V202A. The output at pin 8 of V202A is8 &
varfable width positive pulse which is coupledthrough
C209 to pin 6 of V201B, ' '

4-19. POSITION BLOCKING OSCILLATOR. The sig-
nal from V202A triggers Position Blocking Oscil-
lator V201B at the plate. Tkis signal is coupled
through T201 to the grid (pin7) and the circuit functions
in tl.2 same way as V103 right half, described in
' Paragraph 4-11. The output is takenfromthe cathode
as a positive pulse about 30 volts In amplitude,

4-20, PULSE WIDTH MULTIVIBRATOR.

4-21. The circuits of tubes V208A and V204B form a
monostable, cathode-coupled multivibrator, and the
cireuit functions the same as that described in Para-
graph 4-18. The time for which V204B remains cutoft
is determined by range capacitors €225 through G229
and VERNIER, R257. The output at pin 9 of V204B is
uged to drive the stop pulse blocking oscillator V206B
(see Paragraph 4-26), The time delay obtained from
© the width multivibrator thus determines howlong since

4-2

~ output with respect to the trigger output.

Model 214A

the output pulse started before the stop pulseblocking
oscillator returns the pulse to zero (this time is the
pulse width).

4-22, TRIGGER OUTPUT BLOCKING
OSCILLATOR.

4-23, Tube V203 and transformer T202 function asan
amplifier-blocking oscillator In a nearly ldentical
elrcuit as deseribed in Paragraph 4-11 for thecircuit
of V103, A signal at pin 2 of V203 is amplified and
coupled from the plate through T202 to the grid of the
right half., For a positive trigger cutput, S203 routes
the cathode signal to J201 and for a negative trigger
out, 5203 routes the signal from piniof T202 to J201,

4-24, START-STOP PULSE BLOCKING
OSCILLATORS.

4-25, START PULSE BLOCKING OSCILLATOR, The
circuit of V205A and T203 is another blocking oscil-

- lJator working the same way as described in Para-

graph 4-1t, The signal which triggers V205A plate
has becn amplified by V204A uad delayed by 0.14
microseconds by DL202. The cutput from the cathode
of V205A is a positive pulse of about 35 volts which
drives the input to V301,

4-26. STOP PULSE BLOCKING OSCILLATOR. The
blocking oacillator of V206B and T204 also is of the
same type already described in Paragraph 4-11. The
signal to trigger V206B comes from the width multi-
vibrator circuit when V204B starts conducting. The
output from the cathode of V206B is a positive pulse
of about 35 volts and it drives the input to V303, the
Stop Pulse Spiker.

4-27. PULSE ADVANCE TIMING LCGIC.

4-28, Figure 4-2 shows the timing logic for PULSE
ADVANCE mode of operation. The timing pulse from
V103 goes directly through diode CR207 to the start-
stop pulse circuits (through V204A to V205A, and
through the width multivibrator to V206B). The timing
pulse also gees through CR201 to the grid of V201A
to operate the position mullivibratoy, The resulting
waveform from the position blocking oscillator is
coupled through C216 to pin 2 of V203. Now the posi-
tion muitivibrator is used to effectively delay thetrig-
ger output, l.e, the main pulse output occurs in
advance of the trigger. The pulse widthmultivibrator
and start-stop pulse blocking oscillators function the
same as described previously,

- 4-29. PULSE DELAY TiIMING LOGIC.

4-30. Figure 4-3 shows the timing logic for PULSE
DELAY mode of operation, The V103 timing pulse
goes directly to Cathode Follower V202B andistaken,
delayed by 0.4 microseconds by DL201, through $202B
to the trigger output blocking oscillator, to causea
trigger output pulse, The timing pulse has also trig-
gered the position multivibrator circuit throughCR201,
The output from V201B goses through CR208 and 8202B
to the width multivibrator and start-stop blocking
oscillators. This time the position multivibrator has
been used to effectively delay the start of the pulse

02056-1
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Section IV
Paragraphs 4-31 to 4-36

SEQUENCE OF EVENTS
PULSE ADVANCE

—
GENER »
Vio2 t

RATE
B.0, A k »
vio3 t

POSITION ' I
v’z‘b\éA + t:
A A,
t
\

]

]
POSITION )
v20i8 !
1

]

i

]

TRIGGER
QUTPUT

i
smer K
|2

V3cl

I

i
PULSE I
WIDTH

M.V.
V204B

7'

susee 1,

.,

L

L202 t.=
.

-

t

PULSE
QUITRUT

OUTPUT ' |
A3 SEEN ,

ON SCOPE

NaA_g-y

Figure 4-2. PULSE ADVANCE Timing Sequence
1 .I-
4-31. DOUBLE PULSE TIMING LOGIC.
4-32. Figure 4-4 shows the timing logic for DOUBLE

" PULSE mode of operation, The V103 timing pulse goes

directly through CR20] to the position multivibrator
and directly through CR207 to the start pulseand stop
pulse circuitry (i.e. through V204A and also through

the width multivibrator), This causes one pulse out-'
- put. Then the delayed timing pulse from the position

multivibrator and blocking oscillator comes through
CR208 to trigger the start-pulse circuitry a second
time and another pulse output is formed. The delayed
timing pulse from V201B determines the position in
time at which the second pulse occurs (i.e. the time
between leading edge of pulses), The pulses have the
same variable width since both are controlled by the
width multivibrator.

4-33. FORMING AND CONTIOLI.ING
: OUTPUT PULSE.

- 4~34, The fast rise and fall time of theoutput pulse is

achieved by rapld :harging of the Input capacitance:
represented by the grid of tubes V304 and V305, then

02056-1
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SEQUENCE OF EVENTS
PULSE DELAY

t t .
RATE i | |
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Vioz P
t

v A \
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]
ouTPUT '! | | |
AS SEEN —_—
ON SCOPE t

EdA~ 0=}

Figure 4-3. PULSE DELAY Timing Sequence

rapidly discharging this capacitance to end the pulse.
A large current spike waveform is usedand the output
tubes . are held on during the pulse by a bistable type
multivibrator eircuit. ' The amplitude of the output
pulse is controlled by varying the output tube screen
supply, by changing the bias levels of the output cir-
cuits, and some attenuation at the output.

4-35. START PULSE SPIKER.

4-36. The positive pulse from V205A is coupled
through L301, C301, and CR301 to the control grid of
V3ol The‘!nput circuit of V301 changes the d¢ level
of the start pulse and smoothes the transition from
trigzered on state to the steady stateduring the output
pulse, Diode CR301 discharges the input circuitafter
the start spike occurs and C302 discharges through
R301 to increase the fall time of the spike. The rise
time of the splke is sharpened by clipping diede CR303,
Tube V302A is a screen supply for V301, The output
of V301 is a current spike which Isincreased to about -
0.5 amp by current step-up transformer T301 and
coupied to the input circuit of V304/5 to charge up the
input capacitance,
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Section IV
Paragraphs 4-37 to 4-44

SEQUENCE OF EVENTS
DOUBLE PULSE

lo

RATE
© GENER.
iovioz

—
RBA'BE _|L

viod
TRIGGER _}\ '
OUTPUT £

HidA—R—)

_ Figure 4-4. DOUBLE PULSE Timing Sequence

4-37. STOP PULSE SPIKER.

4-38. The positive pulse from V206B is. coupled
through L303, and CR308 to the control grid of V303,
The input circuit of V303 {s nearly identical to that of
V301 and the same result is obtained in a negative
current spike at the plate, The output of V303 is
coupled by current step-up transformer T302, but
reverged in phase to that from T301 which Initiated
the pulse, to the input circuit of V304/5 to discharge
the input capacitance.

-4-39. PULSE OUTPUT CIRCUIT.

4-40, Parallel output tubes V304/5 are turned on by
the current spike from the top winding (pins 3 and 4)
of 1301 and then held on by a type of bistable multi-
vibrator ecircuit which includes the output tubes.
Diodes CR324 and CR325 sharpen the rise time of the

4-4

Model 214A

spike input. The steady state cutnff bias of V304/6 is
set by a voltage divider network including breakdown
diode CR328. To keep the output tube conducting after
the start pulse, CR326 s taken out of the breakdown
area by transistor Q301, TransistorQJd0listriggered
on by the other winding of T30L (pins 1 and 2} and held
on by blas developed across CR327 and CR328. This
clamps the collector voltage of Q301 to the emitter,
reducing CR326 voltage to less than breakdown, With
Q1301 conducting, V302B now suppiies a steady 11 ma
current to keep diodes CR324/6 conducting, hoiding
V304/6 on. ‘Then to turn V304/5 off and end the
output pulse, the negative spike from T302 through
the top winding (pins 1 and 2} discharges the input
capacitance rapidly and the other transformer winding
(pins 3 and 4} turns Q301 off. This restores the bias
on CR326 and the clrcuit returns to its original state,
ready for the next start spike from V301, The output
pulse is taken across a 50 chm resistancein the plate
circuit of V304/6 for all ranges except 100v, This
50 ohm source impedance, consisting of R405 through
R408 in paralle], absorhs reflections froman external
system mismatch,

4-4], PULSE QUTPUT AMPLITUDE CONTROLS.

4-42. The circuits changed by switch S401 control the
output mlse amplitude in various ways, S401C
switches different breakdown diodes (CR320-322) into
the control grid circuit of the output tubes. S5401D
changes the bias on screen supply tube V302A in the
start pulse spiker circuit. S401A and S401B are in
the screen supply for the output tubes and this circuit
also affects the pulse amplitude. Increasing the
Amplitude VERNIER R360, charges C325 from the
cathode of V307 for a quick response to an increase
in control voltage, To get a quick response for a
decrease in control valtage, V308 discharges C325.
Other scetions of S4¢%, at the output, switeh in
attenuator resistors on lower pulse amplitudes,

4.43. REVERSING PULSE POLARITY.

4-44, Either positive or negative output pulses are
obtained merely by reversing the connectionsbetween
center conductor and shield of the coaxial cable car-
rying the pulse. Switch S402 reverses these con-
nections, This method of reversing polarity is pos-
sible because a floating power supply is usedallowing
the ground reference to be established at any level.
Inductors L1308, L1401, and L402 isolate the voltage
supply and prevent the supply from bypassing the
pulse. Negative pulse outputs occur when the plates
of the output tubes drive the center conductor of the
coaxial cable and the shield is tied to the 0V, isolated
supply reference, Positive pulses oceur by reversing
these connections and placing the center conductor
at the 0V isolated reference voltage,

02058-1
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Maintenance
SECTION V
MAINTENANCE
5-1. INTRODUCTION. c. Set Model 214A:

5-2. This section covers maintenance, troubleshooting,
and ndjustment of the Model 214A Pulse Generator, The
perfonnnnce check, paragraph 5-3, may be used during
incoming inspection or after adjustments have been
made to verify that the mstrument meets its specifica-
tions (table 1-1).

-5-3. PERFORMANCE CHECK.

54, The performance check is intended to determire
whether or not the instrument is operating within its
specificatione, If adjnstment is necessary, refer to pura-
graph 5-17. Test cquipment recommended for the prrfor-
mance check is listed in table 5-1. Similar instrutnents

bhving the listed characteristics may be substituted.

5-5. EXTERNAL GATING.

a. Connect Model 214A PULSE GUTPUT to
high-frequency oscilloscope cheannel A irput.

b. Connect external power supply to Model 214A
GATE INPUT.

. ¢ Set Model 214A:

INT.REPRATE.... ....covvvvirinen, 1-10
_.INT. REP. RATE VERNIER...... fully ew
TRIGGERMODE......c0vevrenrrnnns, INT
GATEINPUT .. «viviviienenns GATED
PULSEWIDTH..........c.cvvverses 10-100
PULSE WIDTH VERNIER ...... Midrange
PULSE AMPLITUDE ........... 2 VOLTS
PULSEPOSITION ..........0cvvves 10-100
PULSF POSITION VFRNIER fully cw

d.. Set osciiloscope anrd plug-in:
Sweep TIme....oovvvvnnnnnnss 20 uSEC/CM
Channel A Sensitivity ............ 1V/CM
‘ 'I'rigSource............... ............. INT

! K

. e. -Increase voltage output of power aupply from

0 vo‘tshunt!! ‘Model 214A gates on, Gahng voltage

n should

¢ 8 volts or less

‘."-‘5-6 EXTEHNALTHIGGERING -_;"] [

_.a. Connect output of nudm osc:llatmr‘; to Model
214ATRIGGI'_‘_R IN\PUT S 1 : ‘I;‘ ',

b, Conn'eét Model 214A PULSE OUTPU'I‘ to

gt occﬂloscnpe plug-in c}mnnel A input, 1

J.I \ S ‘!\ .I"‘\ =‘.".' ‘}. il‘ k o
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PULSE AMPLITUDE ........., €
PULSE AMPLITUDE VERNIER ... ... cw
TRIGGERMODE.......ovvvvi v EXT
PULSEWIDTH........ov e vvevenenas 051
PULSE WIDTH VERNIER .............. 3
d. Set oscilloscope and plug-in:
Channel A Sensitivity ........ 2 v/em with
50-ohm load or 5 v/em without 50-ohm load
Sweep Time................. 0.1 uSEC/CM
Trig Source ...covviiririvirernrernenss INT

e, Set oscillator frequencey to 200ke and oscillator
amplitede for 1/2 volt peak-to-penk.

f. Model 214A should trigger on hoth + and —
slope by adjusting EXT TRIG LEVEL..

§-7. PULSE AMPLITUDE AND WIDTH.

a. Connect pulse output of Model 214A through
20-dB 20-watt attenuator to HF oscilloscope input
using a 50-chm feedthrough lead and 50-0hm eable.

" b. Connect oscilloscope trigger input o Model
214A TRIGGER OUTPUT with BNC to BNC cable.

c. Set Model 214A:

INT.REP.RATE ............ovtate 011
INT. REP. RATE VERNIER..... Midrange
PULSE POSITION ........ovvvvvvvnss 1-10
PULSE POSITION VERNIER........... 1
PULSEWIDTH..........c0vnvnntn 1K-10K
PULSE WIDTH VERNIER ...... fully cew
PULSE AMPLITUDE ......... 100 VOLTS
PULSE AMPLITUDE VERNIER .  fully ew
TRIGMODE .......covviiriiriinnns INT
d, . Set oacilioscope and plug-in:
Channel Selector............ CHANNELA
Channél A Sensitivity ............ 2V/CM
Sweep Time.............. v.. 0.2MSEC/CM
Int Sweep Magnifier ..........ocvvvvenns X1
Trig Source ...oovvvrnrirnivnininnnnns EXT

e. There should be at least 100 volts (5 em) of
vertical display.

&1
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Table 51, Equipment Required for Tests and Adjustments
Item | Equipment Model or No. Required Ref. Required
Name ' Part No. Req'd. Para. Characteristics
1 POWER 6216A 1 Performance Check| 5-6 0to>8 V output
SUPPLY
2 AUDIO 200CD 1. Performance Check| 56 0.5V P-P 200 kHz
OSCILLATOR &
3 SAMPLING '180C . 1 Performance Check| 5-13 thru 800 MHz 6 mV/CM
OSCILLO- 1810A 1 Perfornance Check| 516
SCOPE ’
4 | 50-OHM 20dB MICRO- i Performance Check | 57 thru 5-16 | LOWSWR to 1 GHz
20-WATT LINE and Adjustments | 526
ATTENUATOR | 766-20
5 BNC to DUAL 12502277 | 1 Performance Check | 5-6 BNC FEM to DUAL,
BANANA : BANANA
| ADAPTER
6 BNCFEMto N |1250-0082 | 1 Performance Check | 57 thru 516 | BNCFEMto NMALE
MALE ‘ and Adjustments 5-26
ADAPTER | . - |
7 | BNCMALE to N | 1250.0077 | 1 Performance Check | 577 thru 5-16 | BNCMALE toNFEM
FEMALE and Adjustments 5-26
ADAPTER
8 50 OHM 10100C 1 Performance Check | 5-7 thru 512 | LOWSWR to 1 GHz
FEEDTHRU '
LOAD
9 50-0HM 20-dB EMCO 2 Performance Check | 5-13, 5-14 .LOW SWR to 1 GHz
2.WATT A420B .
ATTENUATOR
10 50-OHM CABLE |10503A 2 Performance Check | 5-8 thru 65-16 | BNC to BNC 4 ft,
and Adjustments 523 thru 5-27
11 HF 180C "1 Performance Check | 5-5 thru 516 | 50-MHz 5 ns/CM
OSCILLOSCOPE |1801A 1 and Adjustments 5-23 thru 6-27 | GENERAL
and PROBES PURPOSE
1820C 1
12 DC 34740/ 1 Adjustments 521 and 5:26 | RANGE0-600 V
VOLTMETER 34702 t 1% ACCURACY
13 DC 428B 1 Adjustments 5-25 0-50 mA
MILL:- + 3% ACCURACY
: AMMETER
f. Set Mbdel 214A: g. Set oscilloscope:
PULSEWIDTH.....covcvvvviinrinsne .05-1 SweepTime................. 0.1 uSEC/CM
PULSE WIDTH VERNIER ....... Cees. CCW Int Sweep Magnifier .................. X10
PULSEPOSITION ......c.oviviienennr 01
PULSE POSITION VERNIER......... cew h. There should be 50 nanoseconds (6 e¢m) or
INT. REP.RATE .........cvveenn- .. 10-100 less of horizontal display measured at half amplitude
INT. REP. RATE VERNIER...... Midrange of pulse. !
52
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i. Set Model 214A:

INT,. REP.RATE ........covvvinnnet 01-1
INT. REP. RATE VERNIER ........... ccw
PULSE AMPLITUDE ............. 2 volts
PULSEWIDTH.................00t 1K-10K
PULSE WIDTH VERNIER ....... fully cw

j. Set oscilloscope and plug-in:

Channel A Sensitivity ......... 005 V/CM
SweepTime.........ooovvvnes 2 MSEC/CM
Int Sweep Magnifier .........ovovvvvnns, X1

k. There should be at least 10 msec (6 cm) of
horizontal display.

l. Sct Model 214A PULSE AMPLITUDE VER-
NIER fully cew.

m. There should be 1.6 cm (80 mv) or less of
vertical display.

5-8. PULSE POSITIOM.

i

a1, Connect pulse output of Model 214A through
20-dB 20.watt attenuator to HF Lucilioscope input
using a 60-ohm feedthrough load and 50-ohm cable,

Maintenance

e. Position channel A and channel B traces on
oscilloscope graticule.

f. By adjusting Model 214A PULSE POSITION
VERNIER from fully cew to fully cw, the pulse on
channel A should sweep 100 usec (5 cm).

g. Reverse cables to Model 214A PULSE QUT-
PUT and TRIGGER OUTPUT.

h. Set ADVANCE/DELAY/DOQUBLE to PULSE
ADVANCE.

i. By adjusting Model 214A PULSE PCSITION
VERNIER from fully cew to fully ew the trigger spike
displayed on channel A should sweep 100 psec (5 cm).

j. Reverse cables to Model 214A PULSE OUT-
PUT and TRIGGER OUTPUT (original position).

5-9. DOUBLE PULSE AND MANUAL TRIGGERING.

n. Connect pulse oufput of Model 214A through
20-dB 20-watt attenuntor to HF oscilloscope input
using & 50-chm feedthrough load and 60-ohm cable.

b. Connect oscilloscope Trigger Input to the
Model 214A TRIGGER OUTPUT with BNC to BNC

cable.

c. Set Model 214A:

b. Connect n BNC tee to oscilloscope Trigger INT. REP. RATE ....oiivirriirinnrnrs .01-1
Input. Connect tee to Model 214A TRIGGER QUTPUT INT. REP. RATE VERNIER ..... Midrange
with BNC to BNC cable, Connect tee to oscilloscope PULSE POSITION ..............00 100-1K
plug-in channel B input with BNC to BNC ~olla. PULSE POSITION VERNIER.......... cw

‘ PULSEWIDTH.........coovvninnnns 10-100

c. Set Model 214A: PULSE WIDTH VERNIER ...... Midrange

PULSE AMPLITUDE .........00uvees 10V
PULSE AMPLITUDE .......... 10 VOLTS PULSE AMPLITUDE VERNIER ....... cw
PULSE AMPLITUDE ADVANCE/DELAY/
VERNIER........oovviiininnn fully cew DOUBLE......... ... DOUBLE PULSE
PUISEWIDTH.....cooievvveiiennn 10-100
PULSE WIDTH VERNIER ...... fully cew d. Sect oscilloscope and plug-in
TRIGGEROQUTPUT .......ovvvvvirrrnss +
PULSE QUTPUT........... prrerens + Channel Selector............... Channel A
PULSE POSITION ................. 10-1u0 Channel Sensitivity............... 2V/CM
PULSF POSITION VERNIER ... fully cow Sweep Time.....covvvvrrrnerrins .1 MS/CM
ADVANCE/DELAY/ Magnifier........ooiiiiriiiinininininens X1
DOUBLE ...........v.es PULSE DELAY TrREOL vevvvrrrernrneerrrnreinrnrserss EXT
INT.REP.RATE ......c.ovivviivnnnen 1-10 Trigger Slope .....ovvoviriiiiirinesrnnaes +
INT. REP. RATE VERNIER..... fully cew
‘ e, Adjust Model 214A PULSE POSITION VER-
d. Set oscilloscope and plug-in: NIER fully cew. Spacing between palses should be
100 pgec {1 cm) or less.
Channel A Sensitivity ............ 1 V/CM
Channel B Sensitivity............. b V'CM f. Set Modcl 2'4A TRIGGER MODE to MAN.
Channel Selector............ ALTERNATE position.
Trigrer Source....ovvvvrvrrnnneres EXT AC
TriggerSlope «.cvvvvvvvnerniiieiererieins g One complete cycle should be observed on
Sweep Time........ooviverenn 20 ;.:SFC/CM oscilloscope CRT each time MANUAL pushbutton is
Int Sweep Magnifier ...............co00 Al pressed {double pilse). ‘
53
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5-10, INTERNAL REP RATE.

n. Conneet pulse output of Model 214A through
20-dB 20-watt attenuntor to HF oscilloscope input
using a 50-ohm feedthrough load and 50-ohm cable,

b. Connect oscilloscope Trigger Input to the
Model 214A TRIGGER OUTPUT with BNC to BNC

ceble.

c. Set Model 214A:

INT.REP.RATE .............nht 01-.1
INT. REP. RATE VERNIER,.... fully cew
PULSE AMPLITUDE .......... . 10 VOLT
PULSE AMPLITUDE VERNIER . fully cw
PULSE WIDTH..... e IK-10K
PULSE WIDTH VERNIER ....... fully cw
PULSE OUTPUT.............cnvvvninnes +
PULSE POSITION .................... 01
PULSE POSITION VERNIER ... fully cew
ADVANCE/DELAY/
DOUBLE............... PULSE DELAY

d. Set oscilloscope and plug-in:

Channel Selector. . ......... CHANNEL A
Channel A Sensitivity ............ 2V/CM
Sweep Time.....ovvvvvnnrnss 20 MSEC/CM

e There should be no more than 2 pulses dis-
played in 10 cm of sweep.

£ Set Model 214A:

PULSEWIDTH................00een 05-1
PULSE WIDTH VERNIER .............. 3
INT. REP, RATE ...........c0vneihe 100-1K
INT. REDP. RATE VERNIER ...... fully ew

B. Set oscilloscope Sweep Time to 1 psec/cm.

h. At least 10 pulses should be displayed in 10
cm of sweep.

5-11. DUTY CYCLE.

a. Connect pulse output of Model 214A through
20-dB 20-watt attenuator to HF oscilloscope input
using a H0-ochm feedthrough load and 50-chm cable,

b. Connect oscilloscope Trigger Input to the
Mct)’del 214A TRIGGER OUTPUT with BNC to BNC
~ cable.

¢. Set Model 214A:

INE.REP.RATE ...oooiviviiineens 1-10
INT. REP. RATE VERNIER..... fully ccw
TRIGGEROUTPUT ..........ovvvnrnnnns *
TRIGGERMODE.............covvven. INT
PULSEWIDTH..............eeve.s 10-160
PULSE WIDTH VERNIER ...... fully ccw

64
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PUILSE OUTPUT .......cvivivirinnrnnes -
PULSE AMPLITUDE .......... 10 VOLT

PULSE AMPLITUDE VERNIER . fully cw
PULSE POSITION .........cverinnns 1-10
PULSE POSITION VERNIER ... fully cew

d. Set oscilloscope and plug-in:

Channel Seleetor............ CHANNEL A
Channel A Sensitivity ............ 2V/CM
Channel AlInput...........ocovvvennsn, nc
TriggeerSlope ... oo iy +
Trigrer Source .....ovvivvivieviverinns EXT
SweepTime.................. 10 uSEC/CM
Int Sweep Magnifier ..............ooees. X1

e. Adjust PULSE POSITION VERNIER until
leading edge of first pulse lines up with first vertical
line of oscilloscope graticule.

f. Adjust INT. REP. RATE VERNIER until lead-
ing edge of second pulse lines up with last vertical
line of oscilloscope graticule,

g Adjust PULSE WIDTH VERNIER; no over-
load should occur until puise width is at least 50 usec
{5 cm).

h. Set:

Model 214A PULSE WIDTH
VERNIER...................0s
Model 214A PULSE
AMPLITUDE................. 20 VOL.TS
Oscilloscope Channel A
Sensitivity ....... berrerrrarrraes b V/CM

fully cew

i. Adjust PULSE WIDTH VERNIER; no over-
load skould occur until pulse width is at lenst 25
usec (2.6 cm),

j. Set:

Model 214A PUI SE WIDTH
VERNIER ... ...ooiiiiinnn
Model 214A PULSE
AMPLITUDE................. ho VOLTS
Oscilloscope Channel A
Sensitivity . ..ooovviiiiiiiien 0 v/CM

fully cow

k. Adjust PULSE WIDTH VERNIER; no over-
load should occur until pulse width is at least 10
usec (1 cm).

m. Set Model 214A PULSE AMPLITUDE to
100 V. With pulse width at 10 usec (1 cm) the Model
214A should not overload.

5-12, PULSE DROOP.

a. Connect pulse output of Model 214A through
20-dB 20-watt attenvator to HF oscilloscope input
using & 50-ohm feedthrough load and 50-ohm cable,
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b, Set Model 214A:

INT.REP.RATE ...........ovvvinns 011
INT. REP. RATE VERNIER ......... CCw
PULSE POSITION ........ovvvhen 1K-10K
PULSE POSITION VERNIER ........... 3
PULSEWIDTH.................... 1K-10K
PULSE WIDTH VERNIER .......... ccw
PULSE AMPLITUDE ................ 50V
PULSE AMPLITUDE

VERNIER .......coovvnnnnn 60-V output

c. Set oscilloscape plug-in:

1 MSEC/CM
0.5 V/CM

Sweep Time.................. _
Vert. Sensitivity .............0.

d. Adjust oscilloscope sensitivity vernier to
obtain 6 cm uf vertical deflection,

e. Adjust Model 214A PULSE WIDTH VERNIER
until pulse width is 5 msee (5 cm),

f. Pulse droop should be less than 6% (.36 cm).

5-13, OVERSHOOT, PRESHOOT, AND PULSE TOP
VARIATION.

a. Connect pulse output of Model 214A through

20-dB 20-watt attenuator, and through 20-dB 2-watt

nttenuator to sampling plug-in using 50-chm cables.

b. Connect trigger output of Model 2I14A through
a 20-dB attenustor to external trigger input on sampler
plug-in using 50-ohm cables,

¢ Sct Model 214A:

INT.REP.RATE ............chvven 10-100
INT. REP. RATE VERNIER ......... cCw
PULSE POSITION ........... As Required
PULSE POSITION

VERNIER .......vvvvviness As Required
PUISEWIDTH...........oivvevren s 051
PULSE WIDTH VERNIER ,..... Midrange
PUISE AMPLITUDE ................ v
PULSE AMPLITUDE

VERNIER........ovvvvereens 10-V output
TRIGGEROUTPUT ......covvvivvrvrenns +

d. Set sampling plug-in:

TimeP o, .. ciciiienveinnnn. 1 see/CM
Sweep Expand................ 0.1 pusec/CM
Trigeer Slope ..o cvvvviiverrererrreerres +
Vertical Sensitivity ........... 200 mV/CM
Triggr oovvvivirrieerrenes EXT. NORM

e. Adjust sampling plug-in for 8-cm dizplay as
shown in figures 5-1 and 52,

f. Positive and negative pulse overshoot < 5%
(0.4 cm).

Muintenance
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Figure 5-1. Positive Pulse Shape 16-V Amplitude
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Figure -2, Negative Pulse Shape 10-V Amplitude
g. Positive and negative preshoot < 2% (0.16 cm).

h. Positive and negative pulse top varintions
< 5% (0.4 cm).

5-14. RISE TIM& AND FALL TIME.

a. Connect pulse output of Model 214A through
20-dB 20-watt attenuator, and through 20-dB 2-watt
attenuator to the sampling plug-in using H0-0hm
cables.

b, Connect trigger output of Model 214A wirough
a 20-dB attenuator to the external trigger input on the
sampler plug-in using 60-chm cables,

c. Set Model 214A:

INT.REP.RATE ............o000vs 10-100
INT. REP. RATE VERNIER ..... Midrange
PULSE POSITION ........... As Required
PULSE POSITION VERNIER .. As Required
PUISEWIDTH...........cvovvinnnns .05-1
PULSE WIDTH VERNIER ....,. Midrange

5%
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PULSE AMPLITUDE ................ 50V
PULSE AMPLITUDE
VERNIER .............o0000 H0-V output
TRIGGEROQUTPUT .......ovvivvvnvnrnnns +

d. Set sampling plug-in:

Vertical Sensitivity ........... 100 mV/CM
THEECE «vvvrnrvnsnnnesessnss Ext Normal
Trigger Slope ...ooviviniiiiiiniiiiiinens +
TimeBase ...........ovvveves 1 uSEC/CM -
Expanded Sweep............... b nsee/CM

e. Adjust sampling plug-in goin for 8-cm display
ns shown in figures 5-3 and 64,

f. Rise and fall time of positive pulse should be
< 15 nuec.

RISE TIME

) TS . __._1.;___4'& :?h:f:_gocfo

P G E L e EE —10%

A4A~A=|g~]0~78

Figure 5-3. Positive Pulse Rise Time 10-V Amplitude

RISE TIME

_,____:: —t _........_.J ...... —10%

Model 214A
g. Rise nnd fall time of negative pulse should be
< 13 nsec.

h. Repeat above procedure for the 20-volt and
10-volt ranges of the Model 214A. Rise time and fall
tim» should both be < 1)} nsec for each range.

5-15. RATE AND WIDTH JITTER.

Connect output pulse of Model 214A through
20-dB 20-watt attenuator to sampling plug-in using
50-ohm cable,

b. Set Model 214A:

INT.REP.RATE ................... 100-1K
INT. REP, RATE VERNIER..... Midrang

PULSE POSITION ......ovvvvvveennnn 0-1
PULSE POSITION VERNIER....... CCwW
PULSEWIDTH..............c.covnnss 05-1
PULSE WIDTH VERNIER ............. 1
PULSE AMPLITUDE .......... ........ 1
PULSE AMPLITUDE VERNIER ...... cw
PULSE QOUTPUT......ccoivniiiiiiinns -

c. Set sompling plug-in:

TriggerSlope ..ovvvvne i iinsn e, -
TimeBase........oovvvennunes .5 2 sec/CN
Expanded Sweep.............. 10 neee/CM
15771 S internal

d. Adjust expanded sweep position control on
the sampling plug-in to view the leading edge of the
second pulse. Rute jitter should be < 10 nsec (1 cm).

e. Set sampling plug-in:

100 nsec/CM
1 nsec/CM

TimeBase...................
Expanded sweep .. ............

f. Adjust expanded sweep position contrel on
the sumpling plug-in to view the trailing edge of the
first pulse, Width jitter should be < 1.5 nsec (1.6 em).

5-16. OUTPU. PULSE TO TRIGGER OUTPUT JITTER.

a, Connect output pulse of the Model Z214A
through 20-dB 20-watt attenuator to sampling plug-in
using 50-ohm cable.

b. Cennect trigger output of Model 214A to trig-
ger input on sampling plug-in,

c. Set Model 214A:

e ] e e — e ——— t— _\; ...-uu—::.- [ SR SEN—— _900/0
INT.REP,RATE .......ccrvenvven 100-1K
INT. REP. RATE VERNIER.......... CCW
P, PULSEPOSITION .........ocvvniens 0-1
1o-78 PULSE POSITION VERNIER.......... 10
. ADVANCED/DELAY/
Figure 5:4. Negative Pulse Rise Time 10-V Amplitude DOUBLE............... PULSE DELAY
56
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PULSE WIDTH. oo vvveossroeereeinns 1-10

PULSE WEDTH VERNIER .. oo 5

(] PULSE AMPLITUDE ......oooviiiin, 1
PULSE AMPLITUDE VERNIER ...... cwW

TRIGGER OUTRUT «.vvvvroreeerroii, +

d. Set sampling. plug-in:

Trigger Slope ........oveiveiiiiivinnenens .+
TimeBase .......covvvinss ver 100 ngee/C

Expanded Sweep........7.... 1 nsee/CM
Trigger ...... . External Normal

¢. Adjust expanded sweep position on sempling
plug-in to position lending edge of pulse near center
screen. Jitter should be < 1.5 nsec (1.6 cm).

Maintenance

5-17. ADJUSTMENTS.

5-18. Parngraphs 522 through 5-28 give a complete -
adjustment procedure for the Model 214A, Since some
adjustments interact with others, follow the proce
dures in the step sequence given. If difficulty is
encountered in moking nny adjustment, refer to para-
graph 5-29 for troubleshooting procedures,

5-19. EQUIPMENT REQUIRED. Test equipment’
recommended for the adjustment procedure is listed
in table 51. Similar instruments having the listed
charncteristics may be substituted,

520, LOCATION OF ADJUSTMENTS. Figure 56
shows the location of all internal adjustments in the
Model 214A. -

_ SCREEN
! . SHUNT
MAX.DELAY  CURRENT OVERSHOOT
ADJ R250 . ADY ADJ
R3852 R363 c3l9
e BIAS CURRENT | ..
7 g {./ ADJ R344 ¥
. 50V o 05-1
AMPLITUDE : MIN DELAY
. R353 ! ADJ R260
f . zov ‘ -05"
AMPLITUDE MAX DELAY
R354 ADJ C229
oy 7
AMPLITUDE MADs R8s
R355
+150V 01
ADJ MAX DELAY
RI3 ADJ C205
GVERLOAD 0!
ADY MIN DELAY
R30 ADJ R210
5OV MIN DELAY
ADJ
40 ADJ R209
—Eggv MAX REP
ADJ RATE CII3

MAX DELAY
ADJ R20I

HIGH FREQ
ADJ RI3S

SYMMETRY
ADJ RI33

214A A~ |30=)10~-78

Figure 5-5. Location of Adjustments

www.valuetronics.com

517




Model 214A

Maintenonce
Table 5-2. Power Supply Voltage Adjustments

Supply Voltage Test Point Reference Point .
Voltage Wire Color Wire Color Adjustment
—150 vio blk (chassis) R26

+1560 red blk (chassis) R13
—220 wht-yel-vio wht-bik-blu (0 V) R4b
—350 wht.vio wht-blk-blu (0 V) None
—505 wht-blk-vio wht-blk-blu (0 V) None

5-21. POWER SUPPLY ADJUSTMENTS.

522, Measure and adjust each supply with de volt-
meter in the order given in table 5-2, using wire colors
to Jocate each voltage test point and reference point.
The —350 volt and —505 volt supplies are not regulated
and may vary as much as ¢ 104 at normal line voltage.

5-23. RATE MULTWIBRATOR,

‘. Set Model 214A controls as follows:

TRIGGER MODE. ...... e INT
INT.REP.RATE ...............00000, 1-10
INT. REP. RATE VERNIER..... Midrange
- ADVANCE/DELAY/
- DOUBLE........... PULSE ADVANCE
PULSE POSITION .........ccoooiiiis 01
PULSE POSITION VERNIER....... cCw
WIDTH.......... e, 0.05-1
WIDTH VERNIER..................... cew

b. Sect oscilloscope and plug-in controls as fol-
lows: '

Channel Selector............ CHANNEL A
Sensitivity (Vernier to
Calibrated) ................, 1 VOLT/CM
AC/DC Ceupling ............... e ~AC
o Polarity..ooooiiiininnn + UP
f Trigger Slope ..ot +
Trigger Level ...oovv oo +
Trigger Source ..o vvvrveivrverrnrnes INT.
SweepMode ... vviinnnnin, PRESET
Sweep Time (Vernier in
Cal) ce e e 20 uSEC/CM
Horizontal Display........cvvvevvnvnenes X1

. ¢ Altach oscilloscope probe to pin 1 of V102
(tube side of R126, 860 ) of the Model 214A. The
waveform amplitude should be abeut 30 volts (3 cm).
If no waveform appears, turn symmetry adjustment
R133 fully cew.

~d. Set INT. REP. RATE VERNIER to obtain one
complete cyele in 10 em on oscilloscope.

e. Adjust Symmetry Adj Ri33 to obtain a sym-
metrical waveshape. Turn INT, REP. RATE VERNIER

&8
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to retain one eyele in 10 em while setting symmetry
with R133.

f. Set Model 214A INT. REP. RATE to 100-1K
and INT. REP. RATE VERNIER fully cew.

. Set osci'loscope sweep time to 2 uSEC/CM.

h. “Connect oscilloscope probe to pin 8 of V103
(tube side of R144, 150 ).

i. Adjust Max Rep Rote C113 to set spacing
hetween pulses of ahout 11 gsee (3.5 em). Pulse ampli-
tude should be about 35 volts.

j. Set oscilloscope sweep time to 1 uSEC/CM,
Rotate Model 214A INT. REP. RATE VERNIER f{ully
ow,

k. Adjust High Freq. Adj. R135 to obtain 11
periods/ 10 ¢em on osciilescope.

. Repeat above procedure starting with step f
to minimize interaction between C113 and R135.

m. To check above adjustment, set scope sweep
time to 2 uSEC/CM, Model 214A INT. REP. KATE
to 10-100 and VERNIER fully ew. Pulse spacing should
be less than 10 psec (5 cm). Next set oscilloscope
sweep time to 20 pSEC/CM and Model 214A INT.
REP. RATE VERNIER fully cew, Pulse spacing should
now be greater than 100 psee (b em),

5-24. PULSE POSITION MULTIVIBRATOR.
a. Set Model 214A controls as follows:

TRIGGERMODE..................... INT.
INT.REP.RATE ..................... 1-10
INT. REP. RATE VERNIER ........... cow
PULSE POSITION ,................ 10-100
PULSE POSITION VERNIER .... fullycw
ADVANCE/DELAY/
DOUBLE............... PULSE DELAY
TRiGGER QUTPUT..................... ¢
PULSE OUTPUT............covivinnn, +
PULSEWIDTH....................... 110
PULSE WIDTH VERNIER ............ cew
PULSE AMPLITUDE .................. 10
AMPLITUDE VERNIER .............. cow
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b, Set ascilluscope und plug-in controls ns fol-
lows:

Channel Selector............ ALTERNATE
Senait.vity Channel A (Vernier in
CAL v e 2 VOLTS/CM
Sensitiv ity Channel B (Vernier in
CAL...ovi i eeeans 10 VOLT 5/CM
AC/DC Taupling (Channel A)..... .... ne
AC/DC Ceupling «Channel B).......... AC
! Polesity (Chancels A& B)Y ....L..0L. + UP
Prigger Slope ...vvviviriiiiiiiiiererens *
Trigger Level oovvrenrriii i ens
Trigger Source .....ovvvvivnnnnns EXT. AC
SweepMode ... .o PRESET
Sweep Time (Vernter in
CALY oo 20 uSKC/CM
Horizontal Display........... Crereeberes X1

¢. Connect channel A oscilloscope probe to pin
3 of V205 (grn wire at end of R244, 160 {2).

d. Use BNC to BNC cable to connect Model 214A
TRIGGER OUTPUT to Oscilloscope Channel B Input.

- e. Connect divider probe to pin 8 of V103 (tube
side of R144, 150 1) and probe cable to oscilloscope
trig input.

f. Check tb see that when PULSE POSITION
VERNIER is fully clockwise, arrow on knob points to
the black dot on the front panel. If not, loosen set
screws, slip knob to proper position, and tighten
BCYEWS,

g- Set PULSE POSITION VERNIER fully ew.

h. Adjust Max Delay Adj R201 to obtain 120
usec (6 cm) spacing between the channel A and
channel B displayed pulses. (Channel B pulse should
remnin stationary while channel A pulse will move.)

i. Set PULSE POSITION VERNIER fully ccw.
Change oscilloscope swenp time to 2 uSEC/CM.

j. Adjust Min Delny Adj R209 to obtain about
4 psec (2 em) spacing between channel A and channel B
pulses,

k. Répent above procedure starting with step g
to minimize interaction between K201 and R209.

I Muke the following changes in settings of
Model 214A:

INT.REP.RATE .......chevnivivinss 100-1K
INT. REP. RATE, VERNIER..... Midrange
PUILSEPOSITION .....coovvieeeneess 01
PULSE POSITION VERNIER.......... cw
PUISEWIDTH.......oovvivieennnns .05-1
PULSE WIDTH VERNIER .............. 1

o o : L kB, A ek it
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m. Change oscilloscope svreep time to .2 pSEC/
CM. Other oscilloscope settings remain same ns for
previous steps,

n. Adjust 0-1 Max Delay Adj C205 to obtnin
about 1.2 usec (6 cm) spacing between channel A
and channel B pulses.

o. Change oscilloscope sweep time to .1 pSEC/
CM; Model 214A PULSE POSITION VERNIER, fully
cew,

P. Adjust 0-1 Min Delay Adj R210 to obtain a
delay of 0 t .02 usec belween chunnel A and chinnel
Bpulses b,

9. Repcut ahove prucedure starting with step m
to minimize interaction between C205 and R210.

r. Set ADVANCE/DELAY/DOUBLE to PULSE
ADVANCE.

5. Now channel A pulse should remain station-
ary and channel B pulse will move to the right from
0 to more then | psec as the PULSE POSITION VER-
NIER is turned from the cew to the cw paosition.

t. Measure trigger output amplitude. of Model
214A with position mode switch in DEELAY, AD-
VANCE and DOUBLE pulse settings. The positive nnd
negative trigger pulses should bhe at least 12 volt.s
into an open circuit,

5-25. OUTPUT BIAS CURRENT.

. Set Model 214A TRIGGER MODE switch to
EXT. (or set GATE INPUT to GATED position). This
is to ensure that no signal can trigger output tubes
V304 and V305 during this adjustment procedure,

.

CAUTION

If step a is not followed, damage to Model
214A circuit components may result,

b. Refer to figure 5-6 and locate the wire loop
nn the bottom side of the output circuit board, A301,
The current flowing in this loop is to be measured
and an adjestment made if necessary.

¢. If using an HP Model 428B, clip the current
probe around the wire loop, with arrow on the probe
pointing to the nearest side panel. If n conventional
milliammeter is used, the wire loop must be opened
and the milliammeter inserted in series. To open the
loop, either unsolder one end of the wire from the
circuit board, or slide the insulation to one end and
clip the wire.

d. Adjust R344 for an indication of 43 to 47 ma.
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e. If the wire loop has been opened, carefully
resolder wire to the circuit board or solder the two

ends of the wire together.

5-26. PULSE AMPLITUDE AND WIDTH.
a. Restore the equipment setup described in
paragraph 6-8a and b

b. Make the following chunges to the settings
of Model 214A controls:

PULSE WIDTH.,...............00 .. 10-100
.PULSE WILTH VERNIER ............. cw
INT. REP. RATE ............. Fers bees BB
INT. REP, RATE VERNIER ........... cew
. PULSE OUTPUT........ beerserraries -
PULSE AMPLITUDE .........c.c00u0i 50
PULSE AMPLITUDE. VERNIER ....... cw

¢. Set oscilloscope and plug-in controle as fol-
lows: :

Channe! Selector...’.........

CHANNEL A
Vertical Sensitivity ........ 10 VOLTS/CM
SweepTime,.......ovvivens .2 mSEC/CM

d. Adjust R353 for a pulse of 54 volts,

e. 'Set VERNIER to 50 volts and TRIGGER
MODE to EXT. :

~f. Adjust R363 until voltage across R352 is 20
volts, .

g. Switch back to INTERNAL and check to see
if the 50-volt pulse amplitude has changed. If it has,
repeat steps d through g until the 50-volt and 20-volt
amplitudes do not change.

" h. When the H0-volt range is set, switch to the

100-volt range and check to see that the amplitude can

be set to higher than 100 volts. Change the output

5-10
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tubes and repeat steps d through g if this requirement
cannot be met,

i, Set VERNIER for 50 voits on the 50-volt range.
Lenve the VERNIER at this position ond switch to
the 20-volt range. Adjust Ri354 for n 20-volt output
pulse. Switch to the 10-volt range and adjust R355
for a 10-volt output pulse. Check the H-volt, 2-volt,
1-volt, .5-volt and .2-volt ranges for the proper output,
Be sure the VERNIER is not turned after it has been
set for b0 volts.

j. Restore the equipment setup described in para-
graphs 5-8a and bh. Make the following changes to the
settings of the 214A controls;

TRIGGER OUTPUT ........... POSITIVE
TRIGGERMODE..................... INT
INT. REP.RATFE, ...........oovvveea 1-10
INT. REP. RATE VERNIER ........... cew
PULSE WIDTH...................0. 10-160
PULSE WIDTH VERNIER ............. cw
PULSE OUTPUT............covvenenn -
PULSE AMPLITUDE .................. 10
PULSE AMPLITUDE VERNIER ....... ow

k. Set oscilloscope and plug-in controls as fol-
lows: .

Channel Selector............ CHANNEL A
Vertical Sensitivity ......... 2 VOLTS/CM
input ,.,.... e et nc
Trigger Slope ....ovovveevninnes POSITIVE
Trigger Source ....coovcvirerrirnerris EXT.
Sweep Time,...........ovvvnnn 20 usec/em
Horizontal Display.......coovvvvvvvnnnns X1

. With the PULSE WIDTH VERNIER fully cw,
see that the arrow points to dot marked on panel.

m. Adjust potentiometer R250 for n pulse width
of ahout 120 usec (6 cm) on the oscilloscope.

n. Set the oscilloscope sweep time to 2 uséc/cm.

o. Set the PULSE WIDTH VERNIER fully ccw
and adjust R259 for n pulse width of approximately
4 psec (2 cm).

p. Repeat steps m through q and readjust R250
and R259 if necessary.

Q. Set Model 214A controls as follows:

PULSEWIDTH.............cvvvvenses 05-1
PULSE WIDTH VERNIER ....... fully cw
INT. REP. RATE VERNIER....... fully ew

r. Set the oscilloscope sweep time to .2 usec/cm.

8. Adjust C229 for a pulse width of approximately
1.2 usec (6 em).

s e s
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t. Set Model 214A PULSE WIDTH VERNIER
fully cew, and Oscilloseope Sweep Time to .1 psec/em.
Adjuac R260 for o pulse width of approximately .04
msec (dmm) ut the half-amplitude points,

u. Repeat steps m through v if necessary.

v, Set the vscilloscope sweep Sweep Time to 10
nsec/cm,

w, Setthe ADVANCE/DELAY/DOUBLE switch
to PULSE DELAY.

x. Adjust the PULSE WIDTH VERNIER for a 50-
nsec pulse,

y. Set the ADVANCE/DELAY/DOUBLE switch
to PULSE, ADVANCE.

~ z The displayed pulse width should be 60 25
nsec.

an, If the pulse width is not 50 ¢ 5 nsec, select
o new value for resistor R143 so that pulse width meets
specifications. Resistor R143 normally ranges between
220 and 560 ohms with 470 ochms nominal,

bb. Set the PULSE WIDTH VERNIER fully

ccw, The pulse width in both PULSE ADVANCE and
PULSE DELAY should be less than 50 nsec.

§-27. PULSE OVERSHOOT ADJUST,

a. Perform paragraph 5-13, steps a through e

b. See figure 5-1. The displayed overshoot should -

be < 6% Adjust OVERSHOOT ADJUST (C319) if
necessary,

5-28. OVERLOAD RELAY ADJUST.

a. Set Model 214A controls as follows:

TRIGGERMODE...............o000en INT.
INT.REP.RATE ..........cvvvvnnres 110
‘INT. REP. RATE VERNIER..... Midrange
NORM./GATED .........cvvvvvrns NORM
PULSEPOSITION ........ovvvvvves 1-10
PULSE POSITION VERNIER... Midrange
ADVANCE/DELAY/
DOUBLE............... PULSE DELAY
TRIGGEROUTPUT ......coovvvirnnrnrss +
PULSE AMPLITUDE .........ovvvivnre 10
PULSE AMPLITUDE
VERNIER...........ovvvete 10 V output
PULSEWIDTH..............ceh. 0 10-100
PULSE WIDTH VERNIER ...... fully cew
PULSEOQUTPUT .....oeohervienrirrirens +

b. Set oscilloscope and plug-in controls as fol-
lows:

Maintenance

Channel Selector............ CHANNEL A
Sensitivity (Vernier to

CAL) o I VOLT/CM
AC/DC Coupling .....oooviiiiinivnen ne
Polarity......ooveiiiiiiciiiiees + UP
Trigger Slope .....ovvvviviviiiirniinineans +
Trigger Source.......ovvvvvvvenes EXT. AC
SweepMode .,........oivuiness PRESET
Sweep Time (Vernier in

CAL) ...ooovvvenns Ceereres 10 uSEC/CM
Horizontal Display....coooevvvernnennin- X1

¢. Attach o 50-ohm coaxinl cable to the Model
214A PULSE OUTPUT. Connect the other end of the
cable directly to the escilloscope channel A input
through a 50-0obm load. Connect a coaxial cable
between the Model 214A TRIGGER OUTPUT and
the oscilloseope trig input.

d. Adjust Model 214A PULSE POSITION VER-
NIER and oscilloscope horizantal position control until
the leading edge of the pulse is at the left edge of the
scape graticule,

e. Adjust Model 214A INT. REP. RATE VER-
NIER until the leading edge of the second pulse is at
the right edge of the oscilloscope graticule,

f. Adjust Model 214A PULSE WIDTH VERNIER
to obtain a pulse 65 usec (6.6 cm) wide observed on
the oscilloscope. This corresponds to a duty cycle of
about 65%.

g 1f overload relay K1 is clicking (front panel
OVERLOAD light should also operate), rotate Over-
load Adj R30 clockwise until it stops. Then rotate R30

. eounterclockwise until relay K1 just begins operation.

h. Rotate PULSE WIDTH VERNIER cew to stop
overload relay operation. Relay should operate again
as pulse width reaches nbout 55 psec (6.5 em).

5-29. TROUBLESHOOTING.

5-30. The information suggested in paragraphs 5-31
through 5-35 is provided ns n, front panel check to aid
in locnting possible faulty components in the shortest
possible time. In each solution it is assumed that
active components such as tubes, transistors, and
diodes nre defective, which may not be true in every
case. Waveforms, dc voltages and ohmeter checks in
that order can be used to locate faulty passive com-
ponents such as resistors and capacitors, In locating
any problem in the Model 214A, check power supply
voltages first since they affect several circuits,

5-31. TRIGGER MODE CHECKS.
a, If the Model 214A can be triggered with

TRIGGER MODE set to INT. but not in EXT. or
MANUAL positions, replace DS101.
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b, If the Model 214A can bhe triggered with
TRIGGER MODNE sct to INT. or MANUAL but not in
EXT. position, replace V101,

c. If the Model 214A can be triggered with
TRIGGER MODE set to EXT. or MANUAL but not in
INT. positions, replace CR101.

d. If the Model 2\4A cun not be triggered in any

of the TRIGGER MOLE positions, check waveforms
1 through 4 in that order to locate fuulty component,

e, If the Model 214A will not gate on a minimum
of 8 volts, check V103,

f. If V103, pin 8, has no output, check the —7.8V
bins on V103 pins 2 and 7, and check the cathode
potential on CR103 {(should be positive).

5-32. PULSE CONTROL CHECKS.

. If o trigger can be obtained at the TRIGGER
OUTPUT when PULSE ADVANCE/PULSE DELAY/
DOUBLE PULSE control is set to PULSE ADVANCE
or DOUBLE PUILSE, but not when set to PULSE
DELAY, replace V202,

h. If o trigger can not be obtnined with PULSE
ADVANCE/PULSE DELAY/DOUBLE PULSE control
in any position, replace V203 or check waveforms 10
through 12,

c. If PULSE POSITION control does not re-
position pulse, check waveforms 4 through 8 to lacate
. faulty compenent,

d. If PULSE WIDTH control does not vory pulse

width, check wavelorms 17 through 22 to locate faulty
component.
e. If pulse width or’pulse position suddenly
changes greatly when the VERNIERS are varied, re-
place diodes CR202/203 or CR212/213, depending on
which circuit is faulty.

f. If there are no start or stop spikes (plates of
V301 and Vi02) check diodes in grid cireuits (CR301,
102, 303, and CR306, 307, 308, and 309).

5-33. OUTPUT CIRCUIT CHECKS.

‘ a, If a pulse is present at TRIGGER QUTPUT

but not at PULSE OUTPUT, check waveforms 13
through 16 and 23 through 26 in the Start-Stop Pulse
circuits, and de voltages in the output circuit to locate
fuulty components.

‘b. If output pulse amplitude will increase but
does not decrease, replace V308,

c. If output pulse will not hold its amplitude
(sags), check for blown fuse F2, or C325 for lenknge.

6-12
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d. I the output pulse appears as two spikes
(start nnel  stop spikes), check 01, CR326, CR327,
aml CRI28,

e. Poor rise Uime is usunlly coused by weak
V01 or frulty diodes CR324 and CR325,

f. If Amplitude pots, R353, R354, or R355 will
not adjust the 10 YV, 20 'V, or 60 V ranges, respectively,
to the required amplitude, first check diodes CR320
through CR322. The check bips odjustments R4
(paragraph 6-26) and R363 (paragraph 5-26, steps m
through p) for proper bins on output tubes, V304 and
Vi,

g. [If excessive overshoot exists on high ampli-
tude ranges, replace CR1324 or CRI25,

5-34. POWEFR SUPPLY CHECKS,

640, The power supplies can be checked for mal-
functions by making de voltage mensurements. If
front panel control settings are made, as indicated in
Schematic Notes, before measurements are made
"0 reference nnd chassis ground will be the same,

5-36. REPAIR AND REPLACEMENT.

5-37. GEMERAL.

538, Refer to figures 6-6 through H-11 for locations
and identification of components on eiched circuit
hoords in the Model 214A, For components not identi-
fied in these figures, deterniine the circuit location in
the instrument and refer to the schematic dingrams
for reference designator. Section VI contnins n
complete list of reference designators for electrical
components and the Hewlett-Packard Company stock
number for the item.

5-39. SERVICING ETCHED CIRCUIT BOARDS.

H-40. Etched circuit boards wsed in the Model 214A
have components on one side of the board with a
plated conductive layer of metal through component
holes. HP Service Note M-20) contains useful in-
formation on etched circuit repair. The important steps
and considerations are:

a. Use a low heat (30 to 47.5 watts, less than 800°
F idling temperature), slightly bent chisel tip (1/16
to 1/8 inch diameter) soldering iron, and a small
diameter, high tin content solder. If a rosin solder is
used, clean the area thoroughly after soldering.

b. Components may be removed by placing the
soldering iron on the component lead on either side
of the board and pulling up on the lead, If heat is
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applied to the component side of the board, greater
care is required to aveoid damage to the component
{especinlly true for diodes). If heat damage may
accur, grip the lead with a pair of pliers to provide n
heat sink between the soldering frori and component.

¢. If » component is ohviously damoged or
faulty, clip the leads to the component and then un-
solder the leads from the board,

d. Large componenis such ns potentiometers und
tube sockets may be removed by rotating the soldering
iron from lend to lend and applying: stendy pressure to
lift the part free (the alternate is to clip the leads of a
Anmaged part).

e, Since the conductor part of the etched circuit
bonrds is 1 metnl plated surface, covered with solder,
use cure to avoid overheating and lifting the conductor
from the board. A conductor may be cemented back in
place with o quick-drying ncetate base cement (use
sparingly) having good insulating properties. Another
method for repair is to solder a section of good con-

- ducting wire along the damaged area.

f. Clear the se™er from the circuit board hole
before inserting u new component lend. Heat the
solder in the hole, remove the iron, and quickly insert
a pointed non-metallic object, such as & toothpick.

Muaintepance

g. Shape the new component leads and clip to
proper length, Insert the leads in the holes and apply
heat sulder, preferably on the conductor side.

5-41. PERIODIC MAINTENANCE.
5-42, GENERAL.

543, The nir intake fon motor needs little lubrica-
tion or preventive maintenance. About once a year,
place one or two drops of light oil on the shaft at the
front and rear bearing supports, It is alse recom-
mended as preventive maintenance that the interior
of the instrument be cleared of nny nccumulated dust
when necessary,

5-44. CLEANING AiR FILTER.

5-45. Inspect the air filter (renr of instrument)
regularly and clean it before dust ean restrict air flow,
Air flows 1:om nuiside the instrument in through the
filter.

a. Remove the filter ond wash i in warm water
and detergent.

b. Dry the ﬁlte;' thioroughly and cont with filter
adhesive preparation recommended in paragraph.
2.1,

www.valuetronics.com
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Section V
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Model 214A

SCHEMATIC DIAGRAM NOTES

in chms,

3. DC Voltage Measurement Conditions:
a, Set SLOPE, TRIGGER OUTPUT, and PULSE OUTPUT to -,
b. Set GATE INPUT switch to NORM,

d. Set TRIGGER MODE to EXT,.
cator on knob points toward top of front panel).

be measured with a high impedance dc voltmeter,

4. Wavefon;ml Measurement Conditions:
a. Set SLOPE, TRIGGER OUTPUT, and PULSE OUTPUT to -,
b. Set GATE INPUT switch to NORM.

'

d. Set TRIGGER MODE to INT,

cator on knob points toward top of front panel).

number in triangle and keyed to Figure 5-12.

5. Schematics are drawn showing switches In following positions:

PULSE AMPLITUDE .. ... 0ceoroseneounssrrarrtorsnisssrs
8. P/O= Part of

VI = Isolated Voltage Supply

B = rear side of wafer nearest panel, C = front side of second wafer, etc,

1. Except as indicated: capacitance in microfarads; inductance in microhenries; resistance

2, Touching test probe at this point causes transient pulse and OVERLOAD indication, To
avold: turn power off, attach test probe, turn power on, and take measurement.

c. Set PULSE ADVANCE/PULSE DELAY/DOUBLE PULSE to PULSE ADVANCE.

e, Set dll remaining switches, controls, and VERNIERS to 12 o'clock position (i.e. indi-

f. Voltages shown are typical values, may vary : 10% from that shown. Voltages should

¢. Set PULSE ADVANCE/PULSE DELAY/DOUBLE PULSE to PULSE ADVANCE.

e. Set all remaining switches, comrols, and VERNIERS to 12 o'clock positions {i.e. indi-

f. Waveforms shown are typical and were measured using a 10:1 divider probe and the
oscilloscope with plug-in units indicated in Table 6-2. Test poirts are indicated by

TRIGGERMODE ... ..cc00sveavsnnansssansssssssnsss INT,
INT-REP;RATE L S R N R A LRI A R B N u---nnn-o--lOO'lK
ADVANCE, DELAY, DOUBLE , . v v v vvvvensns.. . . PULSE ADVANCE
PULSE POSITION .....c00svsennens

PUI.SEWIDTH L R I I R A I R R A N N LR R A N B B R RN BN N B R A N ] 0.05-1

7. Switch sections are identified by letters following the schematic designator (e.g. S401C).
Letters refer to a specific switch waler, where A = {ront side of wafer nearest front panel,

5-20
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Section V.
Model 214A Figure 5-13
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Model 214A ‘ Section V.

Figure 5-15
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N | . i Section V.
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Section V.

?_ | Model 214A Figure 5-17
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Section VI

i3 Model 214A
‘fﬁ‘l s , : Paragraphs 6-1 to 6-6

| | SECTION VI
L REPLACEARLE PARTS

.1~ &1, INTRODUCTION. -3, Misceilaneous pavts are listed at the end of
*©t . ' g.2, This section contains information for ordering Table 6-1.
6-4, ORDIRING INFORMATION.

i replacement parts. Table 8-1 lists parts in alpha-
6-5. To obtain replacement paits, address order or

numerical order of thelr reference designations and
indicates the description and ¢ stock number of each

inquivy to your local Hewletr~Packard Field Office
(see maps at rear of this manual for addresses).

part, together with any applicable notes. Table 6-2
lists parts in alpha-numerical order of their & stock
Tdentify parts by their Hewlett- Packard stock numbers.

number and provides the following information on

each part: .. :
) ' - = »
~a. Description of the part (see list of abbreviations 6-6. To obtain a part that is not listed, include:
- below). .
[ . below) a, Instrument model number.
" _ b. Typical manufacturer of the partina five-digit
: - code; see list of manufacturers in Table 6-3. b. Instrument serial number.
- ¢, Mamufacturer’s part numner. ¢. Description of the part,
. d. Total quantity used inthe instrument (TQ column). d. Function and location of the part.
ot : . t
’ L RS
N S
. . REFERENCE DESIGNATORS
) A = ansembly E = miase electronic part MP = mechanlcal parl ™R  « {erminal board
B - = motor F = fuse P « plug TP = tlestpolnt
€ = capacitor FL u [llter Q = {ransistor v »  yacuum tube, neen
, , -UP = coupling J = jJack R » resislor bulb, photocell, ete,
! CR = 'diode K = relay RT s thermistor w * cable
DL ' = delay line L = Inductor 8 » awltch X = sockel
D8 | = device signaling {tamp) M = meter T = transformer Y « crystal
' ADBBREVIATIONS
A | = amperes GE = germanjum N/C « pormally closed AMO » rack mount oily
A.F.C = automatic frequancy control GL = glass NE = neocn RMS » root-mean-squatre
w amplifier - GRD = ground{ed) NIPL = nickel plate
{ ] N/O = normally open 8-B = slow-blow
B.F.0, = beat frequency oschlator H = henries NPO = pegative positive zero BCR = Berew
BE CU = beryllium copper HEX = hexagonal {zero temperature SE = selenjum
BH = bhipder head HG = mercury coelficient) SECT = section(s)
BP = "bandpass HE = hour(s) NRFR = not recommended for SEMICON » semlconductor
BRS = brass . field replacement SI = silicon
BWO = backward wave cscillator IF « fntermedlate freq NSR = not separately SIL = silver
i ’ IMPG = Impregnated replaceable SL = glide
[CCW = counter-clockwise INCD = incandescent 5PL « speciai
CER = ceramie MNCL = include(s) [4]1103 = order by description SST » stainless steel
CMO = cabinet mount only INS » insulation{ed} 4141 = gval head SR « nplit ring
COEF « coelficlent INT = |nternal 0oX = oxide . STL = stenl
cOM = common
COMP - = composition X = kilo = 1000 P = poak TA = lantalum
CONN = conneclor PC = printed efreull TD = timedelay
' CP . . = cadmlumplate LIN = linear taper PF = plcofarads = IfGL = toggle
SCRT = cathode-ray tube LK WASH = lock washer 10-12 farada T = Clanism
r 'CW = clockwise LG = logarithmic taper PH BRZ » phosphor hronze TOL = folerance
L N : LPF = low pass {ilter PHL = Phillips : TRIM = trimmer
; DEPC - = deposited carbon PIV = peak inverse voltage TWT = traveling wave tube
DR * = drive M . milli= 1073 P/O = partof
S MEG = megs= 10-8 POLY = polystyrene 1] = micre= 10-9
. ELECT = electrolytic METFLM = metal [ilm PORC = porcelain
f ENCAP = encapsulated MFR = manufacturer POS = position{s) VAR = variable
D ;. EXT = external MINAT = minjatere POT = potentiometer VDCW = de working volts
y ) L MOM = momentary PP = pedk-to-peak
.’{ F = farads MTG = mounting PT = point w/ = with
@ - | 'FH . = flat head MY » “mylar” RECT = rectlfier w = walts
L ‘ FiLH = [illister head RF = radio [requency wWW = wirewound
g FXD = {lxed N = nano {10-9) RH = round head W/0 = without
. 01154-8
" 020561 6=1
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Sectlon VI Model 214A
Table 8-1
Table 6-1. Reference Designation Index
&"}f’e"fgn & Stock No, Description # Note
Al 00214=66501 ETCHED CIRCUIT ASSEMBLY (POWER SUPPLY)
A2 00214~61902 TRIGGZR MODE SWITCH ASSEMBLY
INCLUDES AL02 AND 5103
A3 00214-61903 SWITCH ASSEMBLY
INT. REP, RATE INCLUDES A7
A4 00214=61904 SWITCH ASSEMBLYIPULSE POSITION
INCLUDES A202 5201 AND MOUNTED COMF
AS 00214.63401 ATTEHUATOR ASSEMBLY
INCLUDES CABLES+CONNECTORS, 401
A6 00214=66001 COAXIAL COIL ASSEMBLY
INCLUDES L401,L402,RA0},R402,
A7 NOT ASSIGNED
AB 00214=61904 SWITCH ASSEMBLY
PULSE WIDTH INCLUDES A204,5204
A9 THRY
AL00 NOJ ASSIGNED
Al0L 00214-66502 ETCHED CIRCUIT ASSERBLY TR1GGERCIRCUIT
ALO2 00214~66504 ETCHED CIRCUIT ASSEMBLY
TRIGGER MODEsPART OF A2
Al103  THRU ‘
A201 NOT A3SIGNED
A202 00214~66506 ETCHED CIRCULT ASSEMBLY
) PULSE POSITION 1PART OF Ad4
A203 ' NOT ASSIGNED
A204 00214=66506 ETCHED CIRCUIT ASSEMBLY
; PULSE WIDTH)PARY OF A8
A205 THRU
A300 NOT ASSIGNED
A301 . 00214=664503 ETCHED CIRCUIT ASSEMSLY (OUTPUT)
81 3160-0007 FAN:TUBE AXIAL 60-60 CYCLE
1) 0180-0030 FXD ELECT 120 X40 UF 450vuc.w
c2 0160-0168 cuno MY O+1UF 208 200VDC
c3 . | 0180-0030 CIEXD ELECT 120 X&0 UF 4sovoc~
ch 0160-0168 CIFXD MY O+1UF 208 200VOCY
cs NOT ASSIGNED
o 01E0-0030 CIFXD ELECT 120 X80 UF 4S0VOCW
cY 0180-0024 CIFXD ELECT HOUF 4s0vOCH
cs | 01600050 C:FXD MY 0.1UF 10% 400VDCW
¢$, C10,C11 | 0150-0012 C:FXD CER ,OlUP 20% 1000VDCW
c12 ~ €100 NOT ASSIGNED
¢iol 0140+0152 CIFXD MICA 1000 PF Sk 300 vOCW
clo02 01500012 CIFX0 CER 0,0AUF 208 1000VDCH
c103 0140-0199 CIFXD MICA 24CPF 3K JOOVDCw [
<103 015040052 CIPXD CER 0¢US UF 20% 80OVDCW
€108 0150~0012 CHFXD CER O,0LUF 208 1000VDCH
C106 0160-2128 CIFXD MYLAR O« IJUF 208 200VDCH
c107 .| oxno=0332 CeFXD MICA 1000 PF 5% 300 VOCW
c108 0160-0168 CEIFXD MY 0¢1UF 20% 200VDCH
c109" 01500012 CIFX0 CER 0.,01UF 208 1000VDCH
. # See lisl of abbreviations in introduction to this section
. ]
6-2 020566
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} | Model 214A Bection VI

Table 8-1
],
Table 6-1. Referenco Deisignation Index (Cont'd)
Heforence | & stock No, Description # Note
€110 0140-0116 CIFXD MICA J9 FF 28 500 VACW
cili  THRU
cli2 NOT ASSIGNED ‘
c113 0130=0001 CIVAR T=45 FF 500vOCH
cll% 0160=0208 CIFXD MICA 91PF 28§ 300WVDC
C118 01400152 CeFXD MICA 1000 PF 5% 300 VDCW
cil6 | o1e0=0207 CIFXD MYLAR O<O1UF 58 200VDCW
c1i7 | 0170-0019 CIFXD MY O») UF 3K 200VnCw
clis  THRU
c119 NOT ASSIGNED
clae 01800204 CLEXD G7PF 8% NPO 500 VOCW
¢l 0150=-0052 CtFXD CER 0105 UF 20% ¥0OVOCW
c122 01800215 CiFXD MICA BOPF 28 300VOCW
clas 0150=00%2 CIFXR CER 0405 UF 20% 400VOCW
ci1as NOT ASSIGNED
c1as 01800132 CIFXD MICA 1000 PF Sk 300 VOCW
cl26 01600176 CIFXD MICa' 100 PF 2§ 300 VDCW®
c17 0140=0196 CIFXD MICA 150 FF SN 300 VOCW
Cl28  THRY
€200 : NOT ASSIGNED
€201 0170=0019 CIFXD Y Os1 UF 5% 200VDCW
c202 $160-0207 CIFXD MYLAR D4OIUF 5B 200VUCH
€203 03800152 CtEX) MICA 1000 PF 58 300 vDCW
caon n160-0208 CIFXD MICA SIFF 2% 3Q0WVDC
€208 0130=0014 CIVAR CER 525 PF NPO
€206 0140-0194 CsFXD MICA 110 PF 5%
€207 0180-0052 CIFXD CER 0+0% UF 208 400VDCW
c208 9150-0052 CIFXD CER 0105 UF 20% 400VDCS
C209 0140-C17% CIFXD MICA 100 PF 2% 300 VDCW
ca10 01501052 CIEXD CER 0105 UF 208 400VDCH
€211 ThRU
c212 NOT ASSIGNED
€213 01300052 CIFXD CER 0105 UF 20% HOOVDCW
cais n180-0082 CIFXD CER 0+05 UF 208 4OOVDCW
c218 31500052 CIFXD CER 0105 UF 20% 00VDCW
caié V140=-0176 CIFXD MICA 100 PF 2% 300 VOCw
c217 NOT ASSIGNED
c218 0150-0012 CIFXD CER 0.OLUF 20% 1000VDCW
ca19 NOT ASSIGNED
c220 01602150 C:EXD MICA 33 PF 5% 300 VDCW
¢z} 0450=0052 CIFXD CER 0103 UF 208 R00VDCW
c222 0150-0052 CIFXD CER 0105 UF 208 4OOVOCW
¢223 0140-0194 C:PXD MICA 110 PF 5%
Caan NOT ASSIGNED
£22% 0170-0019 CIFXD MY 01 UF 5% 200VDCHW
ca26 0160=0207 CIFXD MYLAR 0+QIUF S8 200VDCW
c2a7 01800152 CIFXD MICA 1000 PF 5% 300 vDCW
c2a8 01600208 CIFXD MICA 91PF 2% 300WVDC
caa9 0130-0018 CIVAR CER 525 PF NPO
$230 NOY ASSIGNED
c231 0150=0052 CSFXD CER 0105 UF 208 400VDCHE

# See list of abbreviations In introduction 1o this secticen
02056-3 6-3




Section VI Model 214A
Table 6-1
Table 6-1. Reference Designation Index {Cont'd)

Desroiten | & Stock No, Description # Note

c232 01500052 CIFXD CkR 0.03UF 20K 409YVDCW

<233 0140=0176 CIFXD NICA 100 PF 2K 300 vDCW

c234 0150=00592 CIFX) CER 005 UF 208 &400VOCH

c23% 0140-.0194 C:PXD MICA 110 PF 5%

C236 THRU

C300 NOT ASSIGNED s

€301 0140-0200 C:tFXD MICA 330 PP 5% 300VDCW

c302 0il40=0175 CIFXD MICA FF 28 3GO VDCY

¢33 0150-0032 CIFXD CER 0+05 UF 208 400VDCHK

c3h 0150=0052 CtFXD CER 0105 UF 20% 400vVOCW

(o 1] NOT ASSIGNED

c36 0180-0200 CIFXD MICA J90FF 5K 3Q0VDCHW

c307 01500052 CeFXD CER 0405 UF 208 400VUCwW

cXe NOT ASSIGNED

CX9 0140-0193 CIFXD MICA 82 PF 5% 300 vOCe

c310 0150=0052 CIFXD CER 0105 UF 20% HOOVDCw

c3ll 0150-0052 CIFXL CER 005 UF 20% &400VDCW

c3i2 THRY

[} 1} NOT ASSIGNED

¢3S 0150=0121} CVWFXD CER Q.IUF 50 VDCW

Cilé NOT ASSLIGNED

cny 0160-0127 ¢iFxp CER 1,0 UF 20% 25vOCW

cie 0180-004¢9 CIFXD ELECT 20UF SOVDCW

(3 JL) 0130-0017 C: VAR 8-50 PF

€320 0160-3448 C:F¥D CER 1000PF 10% 1000 WVDC

cizl 0160-3448 C:FXD CER 1000PF 10% 1000 WVOC

c3a22 Glu0=017é C3FXD MICA 100 FF 28 300 vVDCwe

<33y 0150+0052 CIFXD CER 0105 UF 205 400VDCw

c324 0150=00%52 CAFXD CER 0405 UF 20% 400VDCW

cyas 0180=0046 CIFXD ELECT 600UF 200VDCW

326 THRY

c3ar NOT ASSIGNED

clas 0150~0052 CIFXD CER 0105 UF 20% 400OVDCH

c329 0150«0052 CIFXD CER 04,05 UF 20% 40OVDCY

C330 0150-0032 CIFXD CER 0:05 UF 208 H00VDCW

v 5 ¥ 0180-0031 CIFXD ELECT eUF 330vDCw

c)32 0180-0154 COFXD ELECT 830UF +100-10% 250vOCH

CR1 1901=0030 SEMICON DEVICE DIOCOE JUNCTION

cR2 1901=0030 SEMICON DEVICE DIODE JUNCTION

CR3 1901+0030 SEMICON DEVICE DIODE JUNCTION

CR4 1901=0030 SEMICON DEVICE DIODE JUNCTION

CR3 1901=0036 SEMICON DEVICE DIGOE

CRo 1901=0036 SEMICON DEVICE DIOQOE

CR7 1903=0036 SEMICON DEVICE DIODE

CRB THRY

CR100 NOT ASSIGNED

CR10) 1902=-0065 SEMICONDUCTOR DEVICESDIODE: AVALANCHE

CR102 1910-~0002 SEMICON DEVICE DICDE JNJeB

CR1O3 1910-0016 SEMICON DEVICE DIOUE GERMANIUM

CR104 1901=0040 SEMICON DEVICE OIODE SILICON

CR105 1902-0074 SEMICON DEVICE: SI1DIODE 7.1V

CR10§ THRU

CRZ00 NOT ASSIGNED

# See list of abbrevictions In Introduction to this section

6-4 ‘ 02056-5

www.valuetronics.com




Model 214A Section VI
Table 6-1
Table 6-1. Reference Deslgnation Index (Cont'd)
preference. | ® Stock No. Description # Note
CR20) 1910~0016 SEMICON DEVICE:DIODE GERMANIUM
cR202 1910=0016 SEMICON DEVICEsCIODE GERMANIUM
CR20) 1901=0040 SEMICON DEVICE;DIQOE SILICON
¢R204 1910-0002 SEMICON DEVICE:DIODE 1N3EB
CR205 NOT ASSIGNED
CR2C6 1910+0002 SEMICON DEVICE tDIODE LN3BR
CR207 19100016 SEMICON DEVICEIDIOOE GERMANIUM
cR208 1910-0016 SEMICON DEVICEDIODE GERMANIUM
CR209 1910=-0016 SEMICON DEVICESOIODE GERMANIUM
CR210 1901=0050 SEMICON OEVICESDIODE SILICON
CR211 NOT ASSIGNED
CR212 1910=-0016 SEMICON DEVICE tDIODE GERMANIUM
CR213 19010040 SEMICON DEVICESDIODE SILICON
CR214 1910-0002 SEMICON DEVICEDIODE 1N3EB
CR215 THRU
CR300 NOT ASSIGNED
CRIO) 19100016 SEMICON DEVICE1DIOOE GERMANIUM
CRY02 1910-0016 SEMICON DEVICEIDIODE GERMANIUM
CRI0) 1901~0050 SENICON DEVICE1DIODE SILICON
CRYOY 1901~0050 SENICON DEVICEtDIQDE SILICON
CR305 NOT ASSIGNED
CR306 1910-0016 SEMICON DEVICESDIDDE GERMANIUM
CR3IO? 1602-3256 SEMICON DEVICE:SI DICDE 23.7V 5%
CRI08 1901=0040 SEMICON DEVICESOIODE SILICON
CRY9 1901=0030 SEMICON DEVICE:DI100E SILICON
CF310 1901-0050 SEMICON DEVICEsDIODE SILICON
CR311 THRU
CRIL2 NOT ASSIGNED
CRI1) 1905=0050 SEMICON DEVICE;DIODE SILICON
CRI1S 1910-0016 SEMICON DEVICESDIODE GERMANIUM
CA3IS 1901=-0050 SEMICON DEVICE;DIODE SILICON
CR31S NOT ASSIGNED
CRIL? 1901-00%0 SEMICON DEVICEIDIOOE SILICON
cA318 1801-0050 SEMICON DEVICE:DIODE S1LICON
CR315 NOT ASSIGNED
cR320 1902=0224 SEMICON DEVICE:DIODE AVALANCHE
CRI21 1902=0048 SEMICON DEVICEIDIOOE BREAKDOWN
crR22 1902=0048 SEMICON DEVICE 10100E BREAKDOWN
CRI2) NOT ASSIGNED
CRI28 1901-0060 SENICON DEVICE$DIODE SILICON
CRI2S 1801-0050 SEMICON DEVICEIDIODE SILICON
CR326 1902-0055 SEMICON DEVICESSI DIODE 4.7V 108
cA327 1901~0041 SEMICON DEVICESDIOOE SILICON
cRI28 1901=0041 $SEMICON DEVICEIDIODE SILICON
oL201 9190-0008 DELAY LINENJ00C OHM OJHUSEC
DL202 91900007 OELAY LINEV]00C OHM O+)HUSEC
08! 1450-0419 LIGHT:INDICATOR, 1156V
D52 1450-0419 LIGHT:INDICATOR WHITE NEON

# Ses list of abbreviations In introduction to this section
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Section V1 Model 214A
Table 6-1 .
Table 6-1, Reference Designation Index {Cont'd)
&ﬁ,’fg}g‘{f&n & Ftock No, Description # Note
Ds3 THRY
DS100 NOT ASSIGNED
Ds101 2140-0083 LAMP= NEON
DS102 THRU
05300 NOT ASSIGNED
DS304 2140-0030 LAMP 16LOW T2 BULD 10 VA o5V
Ds302 2140-0030 LAMPIGLOW TZ BULB 10 UA &SV
- 0s303 2140~0030 LANP 1GLON T2 BULS 10 UA 68V
Fi 2110-0014 FUSESCARTRIDGE 4 AMP 125V MAX SLOW BLOW
115V OPERATION |
Fi 2110-0006 FUSEICARTRIDGE 2 AMP SLOW BLOW
230V OPERATION ‘
F2 2110-0086 FUSESCARTRIDGE 1/2 AMP
= FLl 9100-3173 FILTERSLINE
1
‘ J1 | 12812357 CONNECTOR, MALE, 3PIN
J2 THRU
] J100 NOT ASSIGNED .
Ji101 1250-0083 CONNECTOR: BNC
J102 1250-0083 CONNECTOR: BNC
Ji03  THRU
J200 NOT ASSIGNED
' J201 250.. CONNECTOR: BNC
i U202  ThAy | 2230-0083
J400 NOT ASSIGNED
- J401 1250=0140 CONNECTORSEQDY
K 0U90-0047 RELAYSDPDT uAMP
Li01 9140=0098 COILIFXD RF 242 UM
Li02 9140=0115 COILtFXD RF 22UH 10%
1103 9170-0013 BEAD: TOROID
L104 9140~0023 COILtFXD RF 55 UM
L10% 9170-0013 BEAD: TOROID
L106 THRU NOT ASSIGNED
L300
L304 00214=66002 FIXED COIL 1E0 UM
L302 NOT ASSIGNED
L3303 00214=66002 FIXED COIL380 Uh
L30W NOT ASSIGNED
L308 9170=-0016 BEADIMAGNE 1C
L306 9170-001¢ BEADIMAGNETIC
L30? NOT ASSIGNED
L308 9110-0063 REACTOR$AUDIO
L309 THRU
L400 NOT ASSIGNED
L4013 NOT SEPARATELY REPLAGEABLE PARTOF Ao
Lu402 NOT SEPARATELY REPLACEABLE PARTOF Ao
Pl NOT SEPARATELY REPLACEABLE PART OF W1
‘ P2 NOT SEPARATELY REPLACEABLE PART OF Wi
Q101 1854=0C03 TRANSISTOR tNPN SILICON
@102 THRU
@300 NOT ASSIGNED
# See list of abbreviations in Introdiction to this section
6-8 020565
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Model 214A . Section VI

& Table 6-1
Table 6-1, Relerence Designation Index {Cont'd)
. &?ﬁ;&'{f&n & Stock No. _ Description # Note
c301 5080-0443 TRANSISTOR:PNP SILICON
Al 0687-8251 RIFXD COMP @42M OHMS 10W )/2%
n2 0687=:021 RIFXD COHP 1000 OHMS 10% 1/2w
R3 0687-1021 RIFXD COMP 1000 OHMS 108 1s2v
RY 0812-0018 REFXD Ww 1500 OHMS 5% 10w
’ RS 0693-6801 RIFXD COHP &8 OHMS 10% 2w
R6 06936801 RIFXD COMP 68 GHMS 10% 2w
RY NOT ASSIGNED
: RS 0687T=1841 RIFXD COMP 180K OHMS 10% 1/2w
RY NOT ASSIGNED
R10 0587=1841 RIFXD COHP LBOK OHNS 10% L/2w
R1L 0687T=1%41 RIFXD COMP 150K OHMS 10N 1/2v
Ri2 0727-0228 RIFXD DEFC 252K GHM 1% 1/2w
RiS 2100-0094 REVAR COMP 50X OHMS 308 LIN l/5W
RIN 0727=0228 RSFXD DEPC 252K OHM 1% 1/2w
R1S NOT ASSIGNED
Ri6 0687=1051 RIFND COMP IMEG OHM 10N 1/2v
: R17? 0815-0012 RIFXD Wy 1800 OHMS 58 10w
R18 0687=a711 RIFXD COMP 470 OHM 10% 1/2w
R19 NOT ASSIGNED
R20 0687=-223) RIFXD COMP 22K OHMS 10% 1/2w
S r21 08aT=184] RIFXD COMP 180K OHMS 10% /2@
'R22 Q6AT=1841 RIFXD COM® 180K OHMS 108 1/2%
R23 0687=1041 RIFXD CUMP 100K OHM 10% 1/2w
‘R2% NOT ASSIGNED
R2% 07570342 R:FXD MET FLM 100K OHMS 1% 1/4W
. v R26 2100-0094 RIVAR COMP 50K OHMS 30% LIN L/5W
v R27 0727=-0220 RIFXD DEPC 183K OHM 1% 1/2%
! R28 THRY
' R29 NOT 'ASS1GNED
R30 2100-02681 REVAR WW 100 OWMS 208 LIN 1 lsuw
R31 06873931 RIFXD COMP 30K OHMS 10N 1/2%
R32 07670010 RIFXD MET FLM 15K OHMS S8 3¥
A33 0687=1551 RIFXD COMP 31+3MEGOHMS 108 1/2W
n3a 0813=0009 RIFXD WW §25 OHMS 108 2%
R3S NOT ASSIGNED
R3é 0687T=1021 RIFXO COMP 1000 OHMS LO% 1s2¥
R}? 06871021 RIFXC COMP 1000 OHMS 10K 1/2W
RN 0690=5001 RIFXD COMP 10 ChMS 10% LW
R39 0690=1001 RIFXD COMP 10 OHMS 10X 1w
[ ! R&O NOT ASSIGNED
- R4 0687474 ) RIFXD COMP HTOK OKMS 108 L/2w
' R42 06878231 REFXD COMP 82K OHMS 10B 1/2n
R8) NOT ASSIGNED
R4 0727-0229 RIFXD DEPC 205K Ohm AN 1/2w
ras 2100-0094 RIVAR COMP SOK OHMS 30% LIN 1/50
R4S 07270219 RIEXD DEPC 182K OHM 1% 1/2W
R&7 NOT ASSIGNED
Ras 0687=-331 AEFXD COM® 39K COHMS 108 1/2%
Ra9 THAY
R100 NOT ASSIGNED
# Sye list of abbreviations In introduction to this section
02056~3 8-7
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Section VI Model 214A
Talb'e 3-1
Table 6-1. Reference Designation Index (Cont'd)
peerente, | @ stock No. Description # Note
RiC1 0687=4741 RIFXD GUMP 470K OHMS 10N 5/2w
R102 0687=1051 RIFXD COMP IMEG OHM 108 L/2%
R10J 0757-0342 R:FXD MET FLM 100K OHMS 1% 1/4W
R10% 0757-0769 R:FXD MET FLM 51.1K OBMS 15 1/4W
R105 2100=0074 RIVAR COMP 1MEG QHM 30%. LIN l/4W '
RICé THRY
R1O7 NOT ASSIGHNED
Rig8 Qé8T-2211 RIFXD COMP 220 OHM 10K 1/2w
R10% 0687=2211 RIFXD COMP 220 OHM )JOX% 1/2%
ril0 0761=0011 RIFXD MET FLM 23300 OHM 5k 1%
R111 0686-1315 RIFXD COMP 130 OHM 5% 1/72%
R112 0686=1315 RIFXD COMP 130 OHM 5% 1/2¥
R1i3 07467=000y RIFXD MET FLM L2K CHM 3%
R11E NOT ASSIGNED
R1LS 0&87=1051 RIFXD CUMP IMEG OHM 1ON 1/2%
R116 0687=1581 RIFXD COHMP 150K QHMS 10K 1/2w
RiM? Q6BT=2Ti4} RIFXD COMP 270K OHMS 10% 1/2W
R118 0e87=0T74 ) RIFXD CUMP UTOX OHMS 108 1/2+
R119 NOT ASSIGNED
R120 Q6pT=4731 RIFXD COMP 47K OHM LO% L/
Ri2l 0761=00V5 RIFXD MeT OX 2200 OHM 5% (W
Ri22 0687-5631 RIFXD CUMP 56K OHM 10% 1/2w
R123 THRU
R124 NOT ASSIGNED
R125 0eBT=4701) RIFXD COMP 47 OHMS 10% i/2w
R126 0727=0092 RIFXD DEPC 860 OMM )N 1/2W
R127 0761-0005 RIFXD MET Ox 2200 OHM 55 1w
R128 0Te4=0006 RIFXD MEY FiM 1BK OHM 5% 2w
R129 0T27T=0220 RIFXD DEPC 250K OKM 1% 1/2nw
R130 0767-0052 R:FXD MET FLM 500K OHMS 1% 1/2W
Ri31 NOT ASSIGNED
R132 0767-0074 R:EXD MET FLM 27K OHMS 5% 1/4%W
R133 2100=0379 RIVAR COMP 10K OHM 30% LIN 1/4w
R13G Q68G=6635 RIFXD COMP ¢8K CHMS 5% 1w
R13S 2100-0964 RIVAR COMP BOK OMM 30% 1/4% L KNOB TYPE
R136 C6aT7=3931 eFXD CORP 39K CHMS 10% 1/¢w
R137 NSR PART QF A?
R138 0756+0018 RIFXD MET FLM 15K OHMS 5% L/2%
R139 THRY
R180 ‘ NOT ASSIGNED
Rl41 0687-1001 RIFXD COMP 10 OHM LO% 1/zw
R142 06 T=%5611 RIFXD COMP 3560 QHM 10% 1/2w
Ri43 0687 3211 R:FXD COMP 330 OHMS 10°% 1/2W (RANGE 220-500 OHMS)
R144 0090+-1511 RIFXD COMP 150 OHMS 10% 1w
R14%5 NOT ASSIGAED
R146 0686=-14755 RIFXD COMP 47 MEGOHM 58 1/2w
RINT 06875643 RIFXD COMP 560K OHMS 10% 1/2%
R148 0687=4741 RIFXD COMP 470K OHMS 108 1/24
R149 07610006 RaFXD MET FLM LOK OHM 5% 1w
R150 0757~0197 R: FXD MET FLM 1500 OHMS 1% 1/2Ww
R151 0767T=0011 RIFXD MET FLM 20K OHM 5% 3w
R152 0758-0035 R:FXD MET FLM 3000 OHMS B% 1/4W
% $,e list of abbreviations in Introduction to this section
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Model 214A Section V1
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference. | Stock No, Description # Note
R153 AND
R1%4 NOT ASS1GNED
R158 QsB7-1521 RIFXD COMP 15C0 OHMS 10K 1/2w
R156 06871541 REFXD CUMP 150K OHMS 10K 1/2w
R157-. 0730=-0044 REFXD OEPS 27+5K OMMS 1% 1w
“Ris8 0687=1811 RIFXD CUMP 180 CHMS 108 1/2%
‘RAS9 0727=0321 AIFXD DEFC 1370 OHMS 1% 1/2%
RS0  THRU ,
R200 - NOT ASSIGNED
R201 2100-0182 RIVAR COMF 3300 OHMS 10% LIN 3%
R202 0690~2721 RIFXD COMP 2700 OHM 10% AW
R203 0687~1021 RIFXD COMP 1000 OHMS 10% fs/2w
R20% 0757-0334 R:FXD MET FLM 303 OHMS 1% 1/4W
R205 0773=-0004 RIFXD MET FLM 10K OHMS 5% 5%
. R206 NOT ASSIGNED
_R207 2500=0043 REIVAR COMP 500K OHM 10% LIN 2W
Rz08 075B=0057 RIFXD MET FLM 5600 OHMS 5% 1/2w
R20% 21000424 RIVAR COMP 50K OHM 20% 1/4w ( INCLUDES R210)
R210 2100-9424 RIVAR COMP BOK OHM 20% 1/4w(PART OF R209)
R211 ' 0687-4704 RIEXD COMP 47 CHMS 10% 1/2%
R212 THAY
R214 ‘ NOT ASSIGKED
R24% ‘ 076'1-0016 RIFXD MET OX 3K OHM 5% Jw
R218 0727=0218 RIFXD DEPC 180K OHM 1% 1/2%
R2:7 0e87~1041 RIFXD COMP 100K OHM 10% 1/2Ww
R218 0727=0218 RIFXD OLPC JBOK OWM 1% 1/2w
R219 . 0690-1511 RIFXD COMP 150 OHMS 50K 1w
R220 | NOT ASSIGNED
R221 0687-1001 RIEXD CUMP 10 OHM 10M 1l/2w
Rz22 066T=5611 RIFXD COMP 560 OHMS 10% 1/2w
223 L Q687=2701 RIFXD COMP 27 OMMS 10K 1/2w
R224 NOT ASSIGNED
R223 0é87-1021 RIFXD COMP 100D OHMS 10N 1/2¥
R226 NOT ASSIGNED
R227 0690=333} RIFXD COMP 33K OHNS \ON iW
R220 0687-1021 RIEXD COMP 1000 OHMS 10% 1729
R229% NOT ASSIGNED
R230 0687=1001 RIFXD COMP 10 GHM 108 L/2W
R231 0758-0034 R:FXD MET FLM 62 OHMS 5% 1/4W
R232 0487=-8201 RIFXD COMP 62 OHM 108 L/2W
R233 0687=1031 RIFXD CUMP 10K OHMS 10% L1/2%
R234 0686=3005 RIFXD CUMP 30 OHM 5% )/2w
R23% 0689-5105 RIFXD COMP 51 OHNS 5% 1w
R236 NOT ASSIGNED
R237 0087=-4701 REFXD COMP &7 OHMS 10X 1/2W
R238 CeBT=4721 RIFXD COMP 4700 OHMS 10K 1/2%
RZ39 0687=3321 RIFXD COMP 3300 OHMS 10K )/2w
H240 NOT ASSIGNED
R241 0687-1001 RIFXD COMP 10 CHM 108 1/ 2W
# See list of abbreviations In introductior 1o this section
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Section V2 Model 214A
Tabls 8-1
Table 8-1, Reference Designation Index (Cont'd)

elerence, | ® Stock No. Description # Note

R242 0687=1021 RIFXD COMP 1000 OHMS 10W 1,2¢

R283 07570712 R:FXD MET FLM 80,9 OHMS 1% 1/4W

RZ48 0690=1511} RIFXD COMP 150 OHMS 108 W

2245 THRU _

R246 NOT ASSIGNED

R2047 0757=-0006 RIFXD MET FLM 5) OHMS 2% L/2¢

R2%a 0757=0086 RIFXD MET FLM 51 OWMS 2K 1/2¢

R249 NOT ASSIGNED

R250 2100-0182 RIVAR CUMP 3300 OHMS 10% LIN Dw

R251 04906-2721 R.FXO COMP 2700 OHM 10X 1W

R252 0687T=4704 RIFXD COMP 47 OHMS 10§ 1/2w

R283 0687=1021 RIFXD COMP 1000 OHMS 10% 1/24

R25h 07570334 R:FXD MET FLM 301 OHMS 1% 1/4W

R25% 07730004 RIFXD MEY FLM 50K OHMS 5% 5w

R256 NOT ASSIGNED

R257 2100-0043 RIVAR COMF SO0K OHM 1O% LIN 2w

R258 0758=0057 RIFXD MLT FLM 56C0 OHM Sx 1/2v

R259 2100=0424 RIVAR CUMP SOK OHM 20% 1/4w

{NCLUDES R260
R0 _ 21000424 RIVAR COMP 50K OHM 20% 1/4w
NOT SEPARATELY REPLACEABLF PARTOF R239

R251 Q6874701 REFXD COMP 47 OHMS 10% 1/2w

R262 THRU

R268% NOT ASSIGNED

R265 0747=0016 RIFXD MET OX 3K OHM 5% v

R266 0727=0218 REFXD DEPC JBOK OMM 1K 1/2w

R267 0687=108) RIFXDO CUMP 100K OMM 10N 1/2w

R268 0727=0218 RIEXD DEFC 180K OHM 1% 1/2w

R269 0690-15114 RIFXD CUMP 150 OHMS 10% 1w

R270 NOT ASSIGNED .

R271 08687=1001 RYFXD COMP 10 OHM 10N 1/2¥

R272 0687-%611 RIFXD COMP 560 OKMS 10X 1/2w

R27) 0687=2701 RIFXD COMP 27 CHMS 10% L/2n

R274  THRU

R300 NOT ASSIGNED

R301 0684=3321 RIFXD COMP 3300 OHMS 10% 1s4w

R302 0687=274} RIFXD COMP 270K OKMS 105 1/2w

R303 Qé84=3321 RIFXD CUMP 3300 OHAS 10X 1/4%

R30O4  THRY

RIO6 NOT ASSIGNED

R30T - 0684=1001 RIFXD COMP 10 OHMS 10% 1/4w

R308 0684-3911 RIFXD COMP 390 OHMS 10% 1/4W

R30% 0685-1545 RIFXD CuMP 150K OHMS 3% 1/4w

R310 Q6B3=4735 RIFXD CUMP 4TK OHMS 5% L/4w

R311 0883~1045 RIFXD CUMP JOOK OHM 5% /4w

R312 NOT ASSIGNED

R3L3 0684=1001 RIFXD CUMP 10 OHMS 10% 1/4w

R314% 0684-3911 R$FXD COMP 390 OHMS 10% 1/4W

R313 0683-2025 RIFXD COWP 2000 OAMS 5% 1/4W

R316 NOT ASSLGNED

R317 0883~1005 RIFXD COMP 1O OHM 5K 1/4w

1 !
& See list of abbrovictions in Introduction io this section

6-10 02058-3

www.valuetronics.com




Model 214A Section VI
Table 8-1
Table 6-1. Reference Designation Index (Cont'd)

&‘;&%&?fgn ¢ Stock No, Description # Note

R3j8 0684=3321 RIFXD CUMP 3300 CHNS 10% 1/4w

R319 0683=100% RIFYD COMP 10 OHM X 1/Uw

R320 0683-1005 R:FXD COMP 10 OHMS 5% 1/4W

R3z21 0683~1505 RIFXD COMP 15 OHMS 5% 174w

RrR322 0eE3=1225% RIFXD COMP 1200 OHMS 3% L/u4n

R3a3 0699-0006 RIFXD CUMP 4.7 OHM 10% 1W

3 FL NOT ASSIGNED

R325 QbBL=1511 RIFXD COMP 150 OHMS 10N 1/um

R326 0684=1511 RIFXD ZCMP 150 OHMS 10N 1/4w

RM27 0766=0038 RIFXD MET OX 318K OHM 28 3w

R328 0687=2201 REFXD COMP 22 OHMS 10N 1/2w

RI2® 0684=1011 RIFXD CUMP 100 OMMS 10X l/iw

R330 Q684=ATLL RIFXD CUMP 470 OHMS 10K L1/uw

R331 0757-0852 R:FXD MET PLM 47.5K OHMS 1% 1/2W

R332 - ' NOT ATS)GNED

R333 05683=04T5 RIFXD GUMP 4«7 OHMS 5% 1l/ilw

R334 0650=-8231 REFXD COMP 82K OHM 10% 1w

R335 " 0687T=2731 RIFXD COMP 27K OHMS 108 1/2w

R33é Oo83=6835 RIFXD COMP &BK OHM 3K 1/4W

R337 0683=3345 RIFXD COMP 330K OHHS SR 1/4%

‘R338 06990006 RIFXD COMP 4.7 NHMS 10% 1W

R33% NOT ASSIGNED

‘RO 0698-0027 RIFXD METY FLM 1600 OHM 8% 2W

R341 0764-0003 RIFXD MET FLM 3300 QOHM 3% 2w

R342 0698=0001 RIFXD COMP 4«7 OHM 5% 1/2W

R34D 0761=-0019 RIFXD MET OX 39K OHM 3% 1w

RIG& 2100=0102 RIVAR COMP 300K OHMS 308 LIN 1/5%

R345 o684=1031 RIFXO COMP 10K OHM 10% 1/4w

R346 QoBu=ATR} FIFAD COMP 470K OHM 10N L/4W

R34T 0777=0003 RSFXD MET FLH 1300 OHM 10K T#

R348 0773=0008 RIFXD MET FLM 33K OHM 5% 5w

RS 0761-0023 R2FXD MET FLM 51K OHM 3K |

RIS0 Q764=0027 RIFXD HET FLM 735K OHM 5K 2w

RISL 0684=5601 RIFXD COMP 56 OHMS 10X 1/4W

RS2 0811=1714 RIFXD "W 1200 OHM 3% 10w

R353 2100=0491 RIVAR COMP 250K OHM 208 LIN 1/4¥W

R354 2100=04235 RivAR COMP 300K QOHM 30% 1/2Ww

R3SS 2100=0425 RIVAR COMP S00K OHM 30X 1/2W

RS54 NOT ASSIGNED

R337 0684=560] RIFXD COMP 56 OHMS 10% l/4w

R!’B 07231=0019 RIFXD OEPC 93TK OHMS 1% 1/6W

R3S9 NOT ASSIGNED

R360 2100-0104 RIVAR COMP 250K OHM 10% LIN aW

R3é1 068i=1021 REFXD COMP 1000 OHM 108 1740

RY62 0484=1021 RIFXD COMP 1000 OHM 108 1/aW

R3&3 2100-0095% REVAR COMP 100K OHWS 30K LIN i/5W

R36% 0757-0792 R:FXD MET FLM 681K OHMS 1% 1/4V/

R363 NOT ASSIGNED

R366 0767-0853 R:FXD MET FLM 51. 1K OHMS 1% 1/2W

R3&7 0757-0352 R:EXD MET FLM 160K OHMS 1% 1/2W

R348 0686-4345 R:FXD COMP 430K OHMS B% 1/2W

# See list of gbbreviations In Introduction to this section
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Section VI Model 214A
Table 6-1 .

Table 6-1. Reference Désignation Index (Cont'd)

&%ﬁé’;‘{fgn & Stock No, Description # Note "
R369 0687-8721 RIFXD COMP 4700 OHMS 10K L/2w *
R370  THRY
RUCO NOT ASSIGNED .
RUO1 06B4=3921 REFXD COMP J900 OHNS 10% 1/4w
RUO02 0681511 RIFXD COMP 150 OHMS 1O% 1/4%
R%03 NOT ASSIGNED
RUOY 0770-0004 RIFXD MET FLM 10K OHMS 5% 4w
RUOS 0775-0007 RIFXD MET OX 200 OHM 2% 74 -
RUOS 0775-0007 RIFXD MET OX 200 OHK 2% 7W
RUOT 0775=0007 RIFXD MET OX 200 OHM 2% 7w
ROB 0775=0007 RIFXD MET OX 200 OHM 2% 7w
R40%  THRU '
RG10 NOT ASSIGNED
RGLY 0760=0027 RIFXD KET FLM 150 OHM 2% 1
R412 0757=0172 REIFXD MET FLM 37.0 OHM 1% 1/2¥
R41D 0767-0801 R:FXD MET FLM 150 O:HM 1% 1/2W
RULG 0760-0026 REFXD MET FLM 75 OHM 2% 1w
RULS 0757-0069 R:FXD MET FLM 121 OHM 1% 1/4W
R416 0757=0170 RIFXD MET OX 75 OHM 2% O,5w
RULY 0757-0069 R:FXD MET SLM 121 OHM 1% 1/4W
R#18 0787-0071 RIEXD MET FLM 2475 OHMS 1% 0250
RY19 0757-0069 . R:FXD MET FLM 121 OHM 1% 1/4W
51 3101-0056 SWITCHITOGGLE DPDT
52 2101-1234 . SWITCHISLIDE
, 115v=-230V
s3 THRY
$100 NOT ASSIGNED
5103 3101-0011 SWITCH SLIDE DPDT 0.5 AMP 125 VDC o
5102 3101=0014 SWITCHIPUSH SPDT NE
5103 3100-0415% SWITCHEROTARY '
' PART OF A2
S10% NSRIPART OF A7
5108 3101=001} SWITCHESLIDE OPDT 0.5 AMP 125 VDC
$106 THAU.
5200 NOY ASSIGNED
5201 3100-041¢ SWITCHIROTARY
‘ PART OF Al
$202 3100=0415 SWITCHI ROTARY
$203 3101=0011 SWITCH 1SLIDE DFDT 0.5 AMP 125 VOC
$208. 3100=-0416 SWITCHIROTARY
PART OF A8
$2r5  THRY
.00 NOT ASSIGNED
o401 NSR PARY OF AS
$402 3101=001) SYITCH 1SLIDE DPOT 0.5 AMP 125 VOC
T2 9100=018} TRANSFORMER1POBER
T2 THRU
7100 ' NOT ASSIGNED !
1101 9130=0020 TRANSFORM:RIPULSE 111 20%
T102  THRU
1200 NOT ASSIGNED i

8-12

# See list of abbreviations in Introduction to this section
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Model 214A L Section VI
! ‘ ' Table 6-1
)

) | ' Table 6-1, Reference Designation index (Cont'd)

0 ‘ ‘ Del Eegf&?{fgn | @ Stock No, Description # Note
DL R ; " \
v P rzoa ' | 9130-0020 ', | TRANSFORMERIPULSE 111 208
) 1 1202 0 9130-0020 TRANSFORMERIPULSE 131 20%
o 1203 | 2130-0020 TRANSFORMERIPULSE 111 20%
o Y208 . 9150-0020 TRANSFORMERIPULSE 181 208
v, | 7208 THRY _ ,
. 'TX0 ‘ , ' NOT #SSIGNED
" | 301" 0021456003 TRANSFOHMER tPULSE.
S ‘T2 )| 0021u-66003 | TRENSFONMER sPULSE
! ¥ . [ “ 1 ‘ ) |: . ' ! !
) vi ' ' |1932-0010 ' [ ELLCTRCH TUBE; £0BC DUAL ~TRIGDE
_ N2 00, 11932-0030 ELECTRON TUEES [2aX7 TWIN TRIODE 9 PIN MIN
- s | 1932-0030 ELECTRON TUBES 12AX7 TWIN TRIODE 9 PIN ‘MIN
c e '1933-0005 | ELECTRON TUBES 7734 TRIODE FENTOUE
‘ Cofvs | 1932-0030 ELECTRON ‘TUBEY 12AX7 TWIN TRIOUE 9 PIN MIN '
. Co Y . - ‘ ¥ :
R (T ‘ i940-0001 TUBEJELECTRON 8651
4 PR v ! 1932-0010 ELECTROMN TUBE: 6080 DUAL-TFIOUJE
Con Mve | 1790000k ELECTRON TUBES 0A2 VOLTAGE REGULATOR
X S ve HR . v . . )
S Y vioeo NOT ASSIGNED :
' vio) 1932-0022 ELECTRON TUBE} DUAL TRIODE 6DJs
vio2 - 193200022 ELECTRON JUBES DUAL TRIOCE 60J8
- V103 19320022 ELECTRON TUeE) DUAL TRIODE &DJs
AN Vioa 1932-0022 . | ELEC\AON TUBE) DUAL TRIODE 40J8 -
) ViUS  YHRU : ' . '
V200 . .| NOT ASSIGNED L ,
V201 | '1932=0022 . | ELECTRON TUBE® DUAL TRIORE 60J8 :
o V202 | 1933-0006 ELECTRON TUBES 6CX8 TRIOUE PENTOLE
: ‘ v203 | 1932=0022 ELECTACN TUBES ODuUAL YRIODE. o
V204 11933-0006 - . | ELECTRON TUBES 6CX8 TREODE PENTOOE
gl V203 19320022 ELECTRON TUBES DUAL TRIODE 6048
: V206 1932-0022 'ELECTRON TUBE! DUAL TRIODE 6248
. 1 : [ ' :
? V207 , THRU :
V300 L NOT ASSIGNED .
P | 1923-0068 ELECTRON TUBE:6CWS PENTODE
| vee2 1933-0006 ELECTRON TUBE® 6CX8 T+ 1ODE PENTOUE
: V303 19230068 FLECTRON TUBE:6CWS PENTODE
V308 1923-00%2 ELECTRON TUBE #7534 PENTODE
V308 19230052 ELSCTRON TUBE$7534 PENTODE
V306 1923+0084 ELECTRON TUEES 6CWS (EL 86) PENTODE
¥307 . 1923-004% ELECTRON TUBE! 6CWS (EL 86) PENTODE
' Vs 1932-0022 ELECTRON TUBE! DUAL TRIODE 6DJ8
; i 8120-1545 CABLES PORER SVT=18<3 7¢5FTs
B BT S 14000084 FUSEHOLOER: EXTRACTOR PCST TYPE
X301 1200-0053 SOCKETETUBE 7 PIN WINAT
X7302 1200=0033 SOCKETETUBE 7 PIN MINAT
‘ xva 12000062 SOCKETITUBE 9 PIN MINIATURE ‘ - .
xv3 1200-0062 SOCKETTUBE 9 PIN MINIATURE | '
Xve 12000062 SOCKET$TUST © PIN MINIATURE
Xvs 12000062 SOCKETSTUBE 9 PIN MINIATURE :
AT 12000083 SOCKETITUBE 7 PIN MINAT ,
# See list of abbrevictions In introduction to this section
020563 | 6-13
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* Bectlon VI Model 214A
'I‘n.ble 6-1:
. Table -1, Reference Deslgnation Index (Cont'd)
&"é‘{f‘é{f&- | @& Btock No. Description # Note
d B : .
| L 1200~0084 SOCKET=TURE '
Ve, ‘| 3200-0083 SOCKETITUBE 7 PIN MINAT
| xvo' wamui|
V100 L NOT ASSIGNED '
AVIOL . | 1200=0062 SOCKETSTUBE 9 PIN HINIATURE
uvxoz * | 1300~0062 SOCKETSTUBE 9 PIN MINIATURE
wios " | 120040062 ; SOCKETITUBE 9 PIN MINIATURE
XViON 1200-0062 °  SOCKETITUZE 9 PIN RINIATURE
AVIO5  THRU | ¥ s ‘ i
|.xvaoo | TNOT ASSIGRED
" XV203 1200-0062 / - | SOCKETITUEBE 9 PIN MINZATURE
wvioz ,1200-0062 ° SOCKETITUBE 9 PIN MINIATURE
3 "xv203 | - 1200=0062 BOCKETITUBE ©:PIN MINIATURE
S, xvaosa )| 1200-0082 - SOCKETSTUBE 9 PIN MINIATURE.
0o mvaest ol | 1200-0062 .$OCKETITUBE 9 FIN MINJATURE - :
| wvaoe " | 1200-0062 . SOCKETITUBE @ PIN MINIATURZ
.| nvaor  THRU o
| xv300 N ‘ uor Assmntp e
xvsod ! .| ‘1200-0062 socur.munz 9 PIN;NINIATURE
Vo av302 [ |14200+0062 .| 'SOCKETITUBE 9, PIN MINIATURE
L' V303 7| 12004008207 | SUCKEYTTUBE & PIN MINIATURE
|- xv308. ) | j20Ne-0084 BOCKETZ TUBE - )
o | wv308 :”*.-.-! 1200-0084 | SOCKET-7UBE R
- R i ! ‘i- ‘ '
.| xvaos ;' ' | 1200-0062 . ' sockETITUBE b N nxu:nurm
foavsor " 1200 0062 SOCKETSTUBE 9 PIN MIMIATURE
| xvaos l--r}  1200-0062', socx;'rlwsz 9 PIN:MINIATURE
‘ ’* f : .\ . 1
E - o L i ST HlSCiLLANEOVu
‘310;\ 838 ! ’ COVER;TOHOID FOR 1391 /\ND L$03
0021400208 PANEL:P
0021400207  PANEL:FRONT MINT-GRAY (/1
0021464102 | .’ /| COVERITOP, OLWVE GRAY iy o L .
oozm-oosotb “ ETCHED CKT- nssv nmeozn voof.u
"osw-oozo,' ) nuaa-aucr T
© L] VERNIERE:! ‘ o
| EXTe TRIG LEVEL' S
: qnp-oon .- | KNoB= 8/8 IN BLACK BAR'
Sy | TRIGGER MODEY: i o) ,...' .
A R ' PULSE . AUVANCE N
/ }0370=0112 .KNO3= ; BLACK aAn e '
: o CPULSE WIRTHR, L ]
o | kucse amPLITWOE Ly
PULSE POSITION ', .
1abo=0121+) NUTVFSEHCLOER. - ' ’
48000412 KNORSFUSEHOLOER ' i '}
o:vo-o,u:. x Be CONCENTRIC BLACK BAR
' r’ ; N INTQ REP. RJiTE Sy
-osvo-ouu | knoks Rig * S
| INTs, nzr». RATE v;nmm |
noo-ooos= | LUGBERINP
| ATTACHES WIRES TO POSTS ON'PeCe BOARDS
1800-0073 . CLAMPITUBE
1400=9130° |- BOOYSFUSEHOLDER
1490-0030 ,;v_';: snuo:nu P
‘ ' TR v
.TIL. i‘,‘,‘-“‘:: ] ; , _r \
Lo ;'1]; ‘iilfk" C .
E 1 . 'fl ‘J'gi'.’ - J'
3 ; oy Y
- . B Bl
! b
Sy 4 7% #'Seelist of abbreviaticns in Introduction to this section
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Model 214A Section VI
Table 6-1
. Table 6-1. Reference Designation Index {Cont'd)
. &"}fg&'{f&n ® Stock No, Description # Note
= 3150-0026 FILTER:AIR
! 5000-8719 COVER:SIDE, OLIVE GRAY
' 5040-0417 HOLDER:TUBE CLAMP
5060-0222 ASSY:SIDE HANDLE
B060-0767 FOOT:ASSY FM
E060-8713 COVER:BOTTOM, OLIVE-GRAY
5060-8735 ASSY:RETAINER HANDLE OLIVE-GRAY
- 5060-8741 KIT:7H RACK MT., MINT-GRAY
6980-0C33 TRIM-PLASTIC
-
». I
— 1)
# See list of abbreviations in Introduction to this section
- 020563 6-16
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- Section VI Model 2144
Table 6-2
Table 6-2. Replaceable Parts
& Stock No, Description ¥ Mir, Mtr, PartNo.  |TQIRS .
310A-83B COVER: TOROID FOR L301 AND L303 28480 [ 310A-83B 1| 0 .
0130-0001 C: VAR 7-45 PF 6500 VDCW 72982 150300D2PO 1|1
0130-0014 C:VAR CER 5-25 PF NPO 28480 | 0130 0014 211
0136-0017 C:VAR 7-50 PF 28480 | 0130-0017 1
0140-0118 C:FXD MICA 39 PF 2% 500 VDCW 04062 | RCMI5E390G 11
0140-0152 C:FXD MICA 1000 PF 5% 300 VDCW 04062 | DM16F 102] 61
0140-0175 C:FXD MICA 39 PF 2% 300 VDCW 04062 | DM16E390G (300V 1|2
0140-0176 C:FXD MICA 100 PF 2% 300 VDCW 04062 |DM15¥ 101G {300V 6|1
0140-0193 C:FXD MICA 82 PF 5% 300 yDCW 04062 |RDM15E820J3C 1] 2
0140-0194 C: FXD MICA 110 PF 5% 300 VDCW 28480 |0140-0194 31
0140-0196 C:FXD MICA 160 PF 6% 300 VDCW 04062 [DM15F1613 111 .
0140-0199 C:FXD MICA 240 PF 5% 300 VDCW 04062 [DM15F241J 300V 1|1
0140-02J0 C:FXD MICA 390 PF §% 300 VDCW 04062 [DM16F391J 300V 2l1
0140-0204 C:FXD 47 PF 5% NPO 500 VDCW 04062 [CM15E470J 1] 1
0140-0216 C:FXD MICA 80 PF 2% 300 VDCW 04062 [DM 15E800G 300V 11
0150-0012 C:FXD CER 0,01 UF 20% 1000 VvDCW 56289 |H1038 711
. 0150=-0052 CIFXD CER O¢0OB UF 20% 400VOLw 562689 33C17A 241 5
0150-0121 CIFXD CER Qe 1UF 50 VOCU 56269 5C50A N
0160=0043 CEFXD PAPER Q«051UF §0% 40O0VDCH 14655[ BCUS5) 108 3 1
0160=0127 CsFXD CER 1,0 UF 20% 25VDCW 56289|5C13 il 1
0160-0207 C:FXD MYLAR D.01UF 5% 200VDCW 28480 | 0160-0207 3|,
0160-0208 C:FXD MICA BIPF 2% 300WVDC 72136 | DM1BF (91PF)} G {300V) 3] ]
0160-2128 G:FXD MYLAR 0.33UF 20% 200VDCW 6280 | 225" 33402YPWM 1| 1
. 0160-3448 C:FXD CER 1000PF 10% 1000WVDC 52289 | C607-B241F 102K326-DC 2| !
01700018 C:FXD MY 0.1 UF 5% 200VDCW 28480 | 0170-0019 3
0170-0055 C:FXD MY 0.1UF 20% 200VDCW 66289 | 19210402 3| 4
0180=0024 CIFXD ELECT WOUF WSOVOCW 56269] D32u8) i1
0180-0030 CIFXD ELECT 120 X40 UF 450VuCW 2B460| V160 0030 al
0180=0046 CIFXD ELECT 60UUF 200VOCY 56289 032569 i 1
01680-0049 CIFXD ELECT 20UF SOVDCW 56269 300196A1 il 1
0180-0051 CIFXD ELECT aUF 350VDCw 5628903255} i1
0180-0154 CIFXD ELECT #JOUF +100-10% 250V0CH 56269 45488 1
0370=0026 KNOE=BLACK 28480 0370=0026 21 0
0370-0077 KNOB= 5/8 IN BLACK BAR 208480} 03700077 2{ 0
0370=0112 KNOB= BLACK BAR 208480{0370-0112 sl o
0370-0113 KNOB= CONCENTRIC BLACK BAR 2848003700113 1| o
0370=-0114 KNOB~ RED 28480|0370-0114 1| 0
QU90=0047 RELAYSDPDT 4AMP 71482| A~114%38 11
Q623-0475 RIFXD COMP 4.7 OHMS 5% 1/4W ¢1121| CB 0475 211
! ; : 1
06B3-1045 RIFXD COMP 100K OHM 5% )1/4% ol1zi|CB 1045 2] 1
06831225 RIFXD COMP 1200 OHMS 53 1/4w o1121|cB 1225 1 1
0683-1505 RIFXD COMP 15 QHMS 5% 1/4% 01121/CB 1565 i 1
| oeed=1sns RIFXO COMP 150K OMNS 5% 1/4w 01121[C6 1548 11
;i 0| 0683-2025 K:FXD COMP 2000 OHMS 5% 1/4W 01121} cB 2025 i
S 06833345 R:FXD COMP 330K OHMS 5% 1/4W 01121| cB 3345 11
R _0683-4735 R:FPXD COMP A7K OHMS 5% 1/4W 01121(CB 4731% 1] 1
06836835 RIFXO COMP 68K OHM 5% 1/uW 01121 CB 6835 il 1
S 0684=-1001 RIFXD COMP 10 OHMS 10w 1/4W 01121|CB 1001 2 1
0684+~101} RIFXD COMP 100 OHMS 10% 1/4» 01121|€CB 1011 3 3
S 0684-1021 RIFXD COMP 1000 OHM 10% L/tw 01121|CcB 1021 2| 1
S 0684=1031 RIFXD COMP 10K OHM 10% 1/4w 01121 CB=1031 1] 1
1
) # See list of abbreviations in Introduction ‘o this section
. N .
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Model 214A Section VI
Table 6-2
Table 6-2. Replaceable Parts (Cont'd)

é Stock No, Description 4 Mir. M(r. Part No, TQ|RS
06841511 R:FXD COMP 150 OHMS 10% 1/4W 01121|CB 1511 3|l
0684-3321 R:t =D COMP 3300 OHMS 10% 1/4W okl2iicB 31321 i1
0684=3911 R:FXD COMP 390 OHMS 10% 1/4w oli2t|ce 3911 21 &
068i-3921 RiFXD COMP 3900 OHMS 10K 1/4w 01121|CB 3921 1] 1
Q6BU-4T71] REFXD CCHP 470 OHNS 10N 1/4n 0i121|Cb 4711 A1
Q68U=-4T4) FIFYD COMP NTOK OHM 10X )/8w 01121({CB 44} 1l 1
06084=54601 RIFXD COMP 5& COHMS 10% /4w 01121|CB 560} 2] &
0686-131% REFAD COMP 130 OHM 5% 1/2W O11211EB 31315 2] 1
0686=-2735 RIFXD COMP 27K OHM 5% 1/2% 01121|EB2735 1l 3
0686=3005 RIFXD COMP 30 OHM 5% 1/2w 01)21|EB 3005 111
0606=4785 RIFXD COMP 4.7 MEGOHM 5% 1/« OLE20[EB HT53 1| 1
Co86~-513% REIFXD COMP BIK OHMS 3% 1/2w 01121|EB 5135 1f 1
0587=1001 RIFXD COMP 10 OHM 10% 1/2w 0)L21|EBLOOYL 51 1
0687=1021 RIFXD COMP 1000 OHMS 10% L/4¥ 01121]1EB 1021 9 2
0687-1031 RIFXD COMP LOK OHMS 10x 1/2e 011211EB 103) il 1
0687=1041 RIFXD COMP 100K OHM 10% 1/2w 01121|EB Joul 31 1
0687=1051 RIFXD COMP INEG OHM 10K 1/7% 01121 |EB 105} 311

. 068T=1521 REFXD COMP 1500 OHMNS 1ON 1/4% Gl121EB 1521 1l 1
0687=1541 RSFXD COMP 150K OHMS 10N 1/4% 0112)1EB 154) 31 1
0487=1551 RIFXD COMP 1+5MEGOKHMS 10% L/2¥ O1121|EB 155) i 3
coaT=1a11 RIFXD COMP 180 OHMS 10 1/2w O1121|EB 18)1 1| 1
C48T~10841 RIFXD COMP 180K OHMS 10 1/&w O1121}Ep 184l 4] 1
0687=2201 RIFX) COMP 22 OHMS 10X 1/2¥ 011211EB 2201 il 1
068T=2211 REFYD COMP 220 OHM 10% 1720 01121|EB221} 21 1
06aT=2331 RIFXD COMP 22K OHMS 10% 1/2w 01121|EB 223} il 1
0687-2701 RSFXD COMP 27 OHMS 10% 1/2% Ol124(EB 2701 21 1
04607=2731 RIFXD COMP 27K OHMS 10% 1/2w O1121(ER 2731 Y
0&87=2741 REIFXD COMP 270K OHMS 10N 1/4¥% 01121| EB=274) 21 1
068T-3321 RIFEXD COMP 3300 OHMS 10X 1/4W 01121|EB 3321 1| 1
Q68 T=393) RIFXD COMP 39K OHMS 10% 1/2# 01121|EB JI9M1 3 1}
0687-4701 R:FXD COMP 47 OHMS 10% 1/2W 01121 {EB &701 51 3
0687-3311 R:FXD COMP 30 OHMS 10% 1/2W 01121 |EB-3311 il 1
N687=4721 R:PAD COMP 4700 OHM 10% 1/2W 01121} ER4721 211
0687~4731 R:FXD COMP 47K OHM 10% 1/2W 01121|EB4TI) 111
-Q6BT=87U) RIFXD COMP NTOK OMMNS 10X 1/2% O1121]|EB 4741 41 1
068T=5611 RIFXD COMP 560 OHM 108 1/2W 01121|ED 5611 3|1
0687=%031 RIFXD COMP S6K OHM 10X 1/2W 01121 |EB %5631 il 1
0687=-5641 REFXD COMP S60K OHMS 10N 1/4% 011211ED 3641 1|
Q687=-2201 REIFXD COMP 82 OMM 10N 1/72VW 01121} EBB20) 1] 1
0687=08231 REFXD COMP 82K OHMS 10K 1/2» Ol121}EB 8231 1] 1
0&8T=8251 RIFXD COMP B.2M OHMS *0X 1/2<w 01121]|EB 8251 1] &
0689-5103 RIFXD COMP S1 OMNS 5N ¥ 01121|GB 5105 il 1
0609=6825 REIFXD COMP GBK OHMS 35k 1IW 013121|GB 6835 i1{1
0690=1001 ReFXD COMP O OHMS 10N 1N 0112168 1001 2| 3
06%0-1511 RIFXD COMP 150 OHMS 10X LW Oi121|GB 1511 Y
0690-2721 RIFXD COMP 2700 QHM 10% LV 01121]GB 2721 2 1

# See list of abbreviations In introduction 1o this section




Section VI Model 214A
Table 6-2
Table 6-2. Replaceable Parts (Cont'd)

& Stock No, Description # Mir. Mir. Part No, TQIRS
0690-3331 RiFXD COMP 33K OHMS 10% 1w 01121|GB 3331 1l &
0690-8231 R:FXD COMP 82K OHMS 10% 1w 03121|GB 8231 1l 1
0693-6801 R:FXD COMP 68 OHMS 10% 2W 01121|HB €801 2] 1
0698-0001 RiPXD COMP 4.7 OHMS 5% 1/2W 01121|EB 47G5 1|
0698-0027 R¢FXD MET PLM 1600 OHMS 5% 3w 28480} 0698-0027 il
06990006 R:FXD COMP 4.7 OHMS 0% 1W 01121|GB 47G1 2
0721-0019 R:PXD DEPC 937K OHMS 1% 1/6W 19701|CF 1/8 1 ’
07270033 RIFXD DEPC 61+11 OHM 1N 1/2v 19701|DC 1/2 CRS 2| 1
0727=0065 RIFXD DEPC 300 OHM 1% /2% 19701|DC 1/2¢C 2] 1
0727=0092 RIFXD DEPC 860 OHM 1N 1/2V 19701|0C 1/2 AR5 3!
0727=-0208 RIFXD DEPC 100K OHM 1% /2% 19701{DC1/2CRS it
0727-0218 RIFXD ODEPC 180K OHM 1% 1/2V 19701{0C1/2CRS ul 1
0727-0219 RIFXD DEPC 182K OHM 3% 1/2¥ 19701{CF 1/2 i
0727-0220 REFXO DEPC 183K GHM 3% 1/2W 19701{0C 1/2C RS i 1
0727~0226 RIFX0 DEPC 230K QHM 1N 1/2% 19701|0C 1/2C RS 1| 1
0727-0228 REFXD DEPC 252K OHM 1k 1/2%w 19701{DC 1/2C RS 2| 1
0727=0229 RIFXD DEPC 265K OHM 1% 1/2¥ 19701{0C1/2ARS [Y Rt
0727-0243 AEFXO DEPC SO0K OHM 1% 1/2¥ 19701|DC 1/2C RS A1
0727-0321 RIFXD DEPC 1370 OMMS iN 1/2w 19701 CF /2 1l 1
0730-0044 RIFXD DEPC 27+5K OHMS 1% 1V 19701|DC1 RS i1
0757-0052 R:FXD MET FLM 500K OHMS 1% 1/2w 28480]0757-0052 1

0757-0069 R:FXD MET FLM 121 OHMS 1% 1/4W 28480 |0757-0069 1
0757-0071 RIFXD MET FLM 2475 OHMS 1N 0.25% 19701 | MFS 1/8 T=0 1l 1
0757-0086 REFXD MET FLM 51 OHNS 2% 1/48 07115 | C 20 2|1
0757-0170 RIFXD MET OX 75 OHM 2% Qe5® 07115 | C20 1] 1
07570171 RIFXD MET OX 120 OHM 2% 0«5» 07115 | c20 i1
0757-0172 RIFXO MET FLM 37.8 OHM 1N L/2W 19701 | DC 1/2C RS 1
0757-0197 R:FXD MET FLM 1500 OHMS 1% 1/2W 28480 | 0757-0197 1
0757-0801 R:FXD MET FLM 150 OHM 1% 1/2W 28480 | 0757-0801 111
0757-0334 R:FXD MET FLM 301 OHMS 1% 1/4W 28480 | 0767-0334 2
0767-0342 R:FXDMET FLM 100K OHMS 1% 1/4W 28480 | 0767-0342 2
0767-0352 R:FXD MET FLM 150K OHMS 1% 1/2W 28480 |0767-0352 1
0757-0712 R:FXD MET FLM  90.9 OHMS 1% 1/4W 28480 107670712 1
0757-0763 R:FXO MET FLM 511K OHMS 1% 1/4W 28480 | 07670769 1
07570792 R:FXD MET FLM 681 K OHMS 1% 1/4W 28480 | 0767-0792 1
0757-0852 R:FXD MET FLM 47.5K OHMS 1% 1/2u 284R0 | 0757-0852 1] 1
0757-0853 R:FXD MET FLM 51, 1K OHMS 1% 1/2W 28480 | 0757-0853 1

0757-0854 R:FXD MET FLM 301K OHMS 1% 1/2W 28480 | 0757-0864 1
0758-0018 R:FXD MET PLM 15K OHMS 5% 1/2W 07115 | € 20 il

0758-0035 R:FXDMET FLM 3000 OHMS 5% 1/4W 28480 | 0768-0035

= See liat of abbreviations in Intzeduction to this section
6-18 020565
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Model 214A Section VI
Table 6-2
Table 6-2. Replaceable Parts {Cont'd)
¢ Stock No. Description # Mir, Mir, Part No. TQ|RS
0758-0057 R:FXD MET FLM 5600 OHMS 5% 1/2W 07115|Cc 20 H
0758-0074 R:FXD MET FLM 27K CIMS 6% 1/4W 28480 | 0768-0074 1
0768-0094 RIFXD MET FLM B2 OHMS 6% 1/4W 28480 | 0758-0094 L
0760-0026 REFXD MET FLK 75 OHN 2% W 28480 | 0760-0026 v
0760-0027 RIFXD MET FLM 150 OHX 2% 1W 28480 | 07600027 11
0761-0005 RIFXD MET OX 2200 OHM 5K ¥ 07115 | €32 201
07610006 RIFXD MET FLM 10K OHM S% 1Y or115| ¢ 32 1|1
0761-0011 RIFXD MET FLM 3300 OHM 5% 1w 07115] ¢ 32 1}
0761=0049 R2FXD MET OX 39K Ohd 5B 1W 28480 | 076)=0019 1|1
0761-002) R2FXD MET FLM 51K OHM =% 28480 | 0761-002) !
0764-0003 RAFXD MET FLM 3300 OHM 3% 2w 07115 | C 42 1|t
0764=-0006 RIFXD MET FLM 18K OHM 5% 2w 07115 | C 425 1| 1
0764~0027 RIFXD MET FLK 75K CHM 5% 2W 28480 | 0T64=0027 11
0766-0038 RIFXD MET OX 18K OHM 2% 3W 07135 | LPI3 12
0767=0009 RIFXO HET FLM 12X QHM 3w 07115 | LP1=-3 1] 1
0767-0010 RIFXD MET FLM 15K OHMS 5% 3w 07115 | LP1 3 1 1
0767-0011 RIFXD MET FLM 20K OHM 3% 3w 07115 | LPI=3 1] 1
0767-0016 RIFXD MET OX 3K OHM 5% 3w 20480 | 0T67=0016 2| 1
0770-0004 RIFXD MET FLM 10K OMMS SN dw 07115 | LPI & 1| 3
0773=-0004 RIFXD MET FLM LOK OMMS 5% S» 07115 | WPL1 B 2| 1
0773-0008 RIFXD MET FLM 33K OHM S¥ 5¥ 07115 | LP1 & 1f 3
0775=0007 RIFXD MET OX 200 OHM 2% W 20480 | 0775=0007 wl 1
0777-0003 R:FXD MET FLM 1300 OHMS 10% 7W 07115 | LPI 7 1
0811-1714 R:FXD WW 1200 OHMS 5% 10W 28480 | 0811-~1714 1
0813-0009 1 R:FXD WW 125 OHMS 10% 2w 91637 | C5 2 1
0815-0012 R:FXD WW 1800 OEMS 5% 10W 94310 | RW29V182 1
0819-00186 R:FI0 WW 1500 OHMS 5% 10w 1
1200-0053 SOCKET:TUBE 7 PIN MINAT 721785 | 11151-11 4
1200-0062 SOCKETITUBE @ PIN MINIATURE 71785 | 1218111060 20
1200-0063 LUGICRINP 28480 | 1200-0063 1
1200=-0084 SOCKET=TUBE 71785 | 105=04=11=100 3
1250=0083 CONNECTOR : BNC 28480 | 1250.0083 3
§250-0140 CONNECTORIBOOY 91737 | B446=] 1
1800-0071 CLANPITUBE 20480 | 1400007} A
1400=0084 FUSEHOLDER: EXTRAGTOR POST TYPE 75915 | 342014 1
1800-0110 BODY IFUSEMOLOER 284B0 | 1400-0110 1
1400-0111 NUT SFUSEHOLDER 26480 | 1400-0111 1
1800-0112 KNOBIFUSEMOLDER 28460 | 14000112 1
1450-0419 LAMP INDICATOR WHITE NEON 28480 | 1450.0419 2
1890~0030 STANOITILY 28480 | 1490 0030 1
1858-0003 TRANSISTOR:NPN SILICON 28480 | 1854=0003 1
1601-0030 SEMICON DEVICE:DIODE JUNCTION 28480 | 1901 0030 4
1901=0036 SEMICON DEVICE:DI00E 28480 | 1901 0036 3
1901~0040 SERICON DEVICE:CIGODE SILICON 23480 | 1901 0040 4
1901=0041 SEMICON DEVICE:OIODE SILICON 28480 | 1901 00841 4
1901-00%0 SEMICON DEVICE:DIODE $ILICON 28480 | 1501 0080 8
1902-0048 SEMICON DEVICE: DIODE BREAKOQWN 28480 | 1902 couB 2
1902=0085 SEMICON DEVICESSL DIOOE 8.7V 10 28480 | 1902-005% 1
1902-00%6 SEMICON DEVICESSI DIODE 23.7V 10M 28480 [ 1902-0086 i
1902-0065 SENICONDUCTOR DEVICESDIOOEY AVALANCHE 28480 | 1902-0065 5
1902-0224 SEMICON DEVICERDIGDE AVALANCHE 28480 | 19020224 1
1910=0002 SEMICON DEVICEIDIODE IN38B 73293 | IN3e8 4
# See list of abbreviations in introduction to this section
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Section VI
Table 6-2
Table 6-2. Replaceable Parts (Cont'd)

& Stock No, Description # Mir, Mfr, Part No, TQIRS
1902-0074 SEMICON DEVICE: SI DIODE 7.1V 1
191C=00'¢ SEMICON DEVICE:DIOOE GERMANIUM 28480 1910-0016 12
1923=0044 ELECTRON TUBES &CWS (EL 86) PENTODE 73445 EL B&/6CHS 2
1923=0052 ELECTRON TUBEY7S534 PENTQOE 73445 TSI4/EL30L 2
1923=0068 ELECTRON TURE :4CWS PENTODE 28480 | 1923=0068 2
1932-0010 ELECTRCN TUBE: 6080 DUQO-TRIONE B6684| 803915 2
19320022 ELECTRON TUBE® DUAL TRIQDE oDJB 73445 | 60JB/ECC Bu 9
1932=-0030 ELECTRON TUBES 12AX7 TwIN TRIODE 9 PIN MIN| 000G | 12AX7 3
1933=0005 ELECTRON TUBES 7734 TRIODE PENTODE 07138 7704 1
1933=-00086 ELECTRON TUBE! &CX8 TRIODE FENTODE 3317.5' 6CX8 3
1940-0001 TUBEIELECTRON 5631 86684, 5651 1
1940=-0004 ELECTRON TUBES OA2 VOLTAGE HEGULATGOR 86084 | VA2 1
2100=0043 R¢VAR COMP 500K OHM 10% LIN 2w 28480 | 2100 ©O43 2
2100=0074 REIVAR COMP IMEG OHM 30% LIN 1742 28480 ( 2100 0074 1
2300-0094 RIVAR COMP 50K OHMS 30% LIN 1/5% ZBHGOI 21090 GO%u 3
2100=0095 RIVAR COMP 100K QHMS 30% LIn 1/5W 2B4BQ | 2100 0095 1
2100=-0102 RIVAR COMP SQOK OHMS 30% LIM 1/5% 28480 | 2100 0102 |}
2100-0182 R:VAR COMP 3300 OHMS 10% LIN 3w 28480 [ 2100-0182 2
2100-0)84 RIVAR CJMP 250K OHM 10m LIN 2¥ 28480 | 2100 ©184 1
2100-0191 RIVAR COMP 250K OHM 20% LIN 1/udW 284801 2100 0191 i
2100=-0281} RIVAR ww 100 OHMS 20% LIN 174% 28480 | 2100 028} i
2100=0379 RIVAR COMP 10K OHM 30 LIN L/Gw 28480 2100 0379 1
2100=0424 REVAR COMP 50K OHM 20% 1/4% 28uB801 2100-0424 2
2100-0425 RIVAR COMP 500K OHM 308 L/2w 2B4E0| 2100~-0425 2
2110-00056 FUSESCARTRIDGE 2 AMP SLUW BLOW hp 1
21300014 FUSEICARTRIDGE 4 AMP 128V MAX 5LOW BLOW hp A
2110=0046 FUSEICARTRIDGE 1/72 AMP 28480| 2110-0046 1
2140=0030 LAMPIGLOW T2 BULB 10 VA o5V 24455| NE 823 3
2140-0083 LAMP:NEON 74276(A 091 1
3100-0413 SWITCH:ROTARY 28480(3100-0413 1
3100~-0414 SWITCHIROTARY 28480] 3100=-0414 1
3100-0415% SWITCHIROTARY 284801 3100=-0415 1
3100~04106 SYITCHIROTARY 28480| 3100~0416 2
3101=0011 SWITCH:SLIDE OPDT 0.5 AMP 1.5 VL 482150] 4603 4

L 3104=0014 SWITCHioUSH SPFUT NE 82389 45=1106 1
¥
1 31010033 SWITCHISLIOE a 1
3101-0Q0%6 SWITCHETOGGLE DFOT ag}gg ggagkhm i
3160-0026 FILTER:AIR 28480 | 3150-0026 1
3160-0097 FAN-TUBE AXIAL 28480 | 3160-0097 1
£000-8718 COVER:SIDE, OLIVE-GRAY 28480 | 5000-8/19 2
5040-0417 HOLDER:TUBE CLAMP 28480 | 50400417 !
5060-0222 ASSY:SIDE HANDLE 28480 | 5060 0222 !
50600767 FOOT ASSY-FM 28480 | BOGO-0767 !
5060-8713 COVER:BOTTOM, OLIVE-GRAY 28480 | 5060-8713 1
6060-8735 AETAINER:HANDLE, OLIVE-GRAY 28480 | 5060-8735 ]
5060-8741 KIT: 7H RACK MT., MINT-GRAY 28480 | 5060-8741 1
28480 1
6980-0003 TRIM=PLASTIC BO50%]| 6A~201 1
8120-0078 CABLESPOWER SVT=1B8=3 7.:5FTe 270903| KR4 147 1
9100~018} . TRANSFORMERIPOWER 28480} 9100~-018}% 1
9110=-0063 REACTORIAVDIO 204801 9110=-0063 1
9110=-00%2 FILTERILINE 56289 JN10/1012b 1
9130=-0020 TRANSFORMERIPULSE 1t} 20% 56289| 312861 5
9180=-0023 COILIFXD RF 55 v 28480| 9140-0023 1
9140=-00%98 COILEFXD RF 22 UH 28480 9140 0098 1
9140-0115 COILIFXD RF 22UH 10% 998001 2150=32 1
A
# See list of abbraviations In Introduction to this section
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Model 214A Section VI
Table 6-2
Table 6-2. Replaceable Parts (Cont'd)

¢ Steck No, Description # Mir, Mir, Pact No. TQ|RS
9170-0013 READ: TORCLD 72656 | CF102H 2
2170=0016 BE!DIHAGNET{C 02114 | 55=59(~65138 2
9190-0007 DELAY LINE11000 OHM Qe LUUSEC 2848V | 9190-0007 \
v190=-0008 DELAY LINEt1000 OHM O+U4USEC 28460 | 9190~0008 1
00214-00206 PANEL:REAR 28480 | 00214-00206 1
00214-00207 PANEL:FRONT MINT-GRAY 28480 | 00214-00207 i
00214=61902 TRIGGER MODE SWITCH ASSEMBLY 28u80 | 002146190 2
0021k4=61903 SWITCH ASSEMBLY 28480 | 00214~61903 1
0021L=61904 SWITCH ASSEMBLYIPULSE POSITION 28480 | 0021u=-61904 2
00214-64102 COVER:TOP, OLIVE-GRAY 28430 [ 00214-64102 \
00214=66001 COAXIAL COIL JASSEMBLY 28480 | 00214~56001 1
00214=46002 FIXED COIL1BO UM 28460 | 002 1U4=566002 2
© 00214=66003 TRANSFORMERUPUL SE 28480 | 00214~-66003 2
00214=~66501 ETCHED CIRCUIT ASSEMBLY (POBER SUPPLY) 26480 | 00214=-66501 1
00214=4646502 ETCHED CIRCUIT ASSEMBLY TRIGGERCIKGUIT 28480 | 00214-66502 i
00214=566503 ETCHED CIRCUIY ASSEMBLY {ouTPUT) 28480 1 00214=6650U3 ]
00214=66504 ETCHED CIRCUIT ASSZMBLY (TRIGGER MOQUE) 2848u | OV214~66504 2
00214=64506 ETCHED CIRCUIT ASSEMBLY 28480 | 00214=-66506 2
00214-63401 ATTENUATOR ASSEMBLY: INCLUDES CABLES, | 28480 | 00214-63401 !

CONNECTOR, 5401
£ See list of abbreviations In introduction to this section
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Section VI
Table 6-3
Table 6-3. Code List of Manufacturers.

The iollowing code pumbers are from the Federal Supply Code for Manufacturers Cataloging Handbogks H4-1

(Kame 1o Code} and He-2 (Code to Nanie) and their latest supplements, The date of revision and the date of the

supplements use¢ appear at the bottom of each page, Alphabetical codes have been arbitrarily assigned to

suppliers not appearing tn the H4 Handbooks,
Cede Code Code
Ne.  Manufacturer Address Mo, Monufoctures Addreis Mo, Mawlochurer Addersa
00000 2.5, A, Comman Ay rupphier ety 5. 03628 Baiber Cologn Ca Rocklard, 1. 208t Meter Electromics Corp. Clark, M. ).
$01%6 McCoy Evectronies Moyt Hally Sprags, Pa.  D3NIR Tulfen pptieai Co 17990 Oella Semiconductar 1ag.  Newposr} Brach, Cant,
0G144 ADC Products Inc Minneapohs, Minn Rosepa Huights, Long d3iaad, B.¥. 7854 Dickson Etactroaes Corp. Scottsdale, Antond

1diaty of Magnetiz Controls Co H hermgld 1lay, Tex
WS 1016 Lethoncs Loty Waremter, Ny, 0319 Meho-Tel Carp Wasloary, N Y. i;;:: :’el.m‘n:: (GbH) a.nf..:"c.f.'.:;
0041 Cemco inc. Damelsen, Conn, 078D Stemark Enpaeenng wo. Sastd O, GOkl o a g Wagtt Div. o Paeitic waduaines, lac
QOMN Mumsdual Coiten, Cahl, 05070 Wakehiald Enprneening fnc. Wakelield, Massy, Want o8 Cll;' “‘"“
80M8 Wisatren Ce., inc. Valley Seva, Ny, O600F Basach Co., The Budpeparl, COI. ) \py frm.Tach Kewbuty Patk, Cal.
0931y Garleth Ine | 06030 Rapchem Lorp. Redwsod City, Catd, 14541 Cabl, Resivtar Corp. Sants Imnu' Cand.
Electionres Products Dv. Canden, b g UOIP Buusth and Lonb Opheal Co.  Rackusler, N Y. 1428 Amencan Coaponsaly, dnc. Cnnhulncl;n Pa.

30456 Atraves Cerp. New Begtere, wase. 08407 €T A Procucts Co. ot Amenca  Chicago, Il yiyy 17y gemiconductar, A Drv. of inl, Telephant’
1O Amp. Int. Hamstatg, Pa. 06540 Amalga Electramic Hadmnty Co | Inc & Teitgiaod Carp. Rest Paln Baach, Fia,
00761 Aucratt Radie Corp. Beantes, K. J. New Focheife, B.Y. 1449) Henlell-Pachard Campany Loveland, Colo.
TOBIS Motlhets Engineenag Ladoratanes, hac, 06534 Beear Electincal natrument Co., Int. 14§55 Cormeld Dublier Electne Corp. Memaih, N ),

Penatoch, 0. H

Bathagton, M3, L1444 Cormng Glass Workd

Corning, MY,

sapang Eiectine Co.. Pigkens Doy, 06666 Genesal Devices Co., Jac Indianaphs, Ind
0aass Jaepens € ¢ Pie O Prehens, $.C. 06141 Semcor Div. Componanty iac Proean, Ant, ::;:: :::;:‘:'c:?: l;‘o’. 0. P;.':::::’ E::::
:g::: %"I{E“I:.ru:?cc:g ::u :nu:u_ g::.: 86417 ‘Tomingtaa Nig. Co., West Qv Vi hays, ot 15203 Webster Efectron i3 L. Nee Nlh.. LT &
ol E. Holees Co oy Aageles, Calil . '
£0%2% wicrotab Inc, Lm:rteq, N} 05420 Vanian Assoc Evmac Diw San Carlgs, Caldt. }:::: :.‘::::‘;:::;:’:?: Ce. N. hellywasd, Cabl.
01002 Genersl Elactnic Co g;ul:: ;I"':":;:L':"" Co. ;::‘:::: E:::: Gorden City, Long sland, N Y,
Capacitor Dept Ganswille, Fla 01131 Transistar Elecirenicy Comp Ninned ms' u""l' 15566 Amprabe Inst. Corp, Lynbicoh, M. Y,
0100% Algen Piegusis Co. Brochios, I3, 97138 Westngh Edectnc Cot peat. ' 15112 Twenhielh Contury Caid Spong Co.
gitil Allen Bradtey Co. Milwaubes, Wiy, tsh '1 duie Ll IIJ': ore. sants Clara, Cabt.
01255 Lithaa lagustnies, bac. Bewarty Bells, Cait, Lirctroric Tube Diy. Ermnn K.Y vsan aaelco e, M. Vitw, Call
. ’ N Fisana cop, Bew yoik, ny, Sl - LAl
Q1L TRAW Seatizduclors, Inc. Lawadale, Sl 4y, horarhd © City af Industry, Cahp, 13303 Davea Dov, Thamas 4. Ediaan fnd,
01195 Texas Insiryments, inc,, """. ) i Lo, ty af Induslry, LAl NcGiaw-Edisan Co. Larg Island City, B ¥,
Tonnator Products Div, Osthas, Terss 8761 Awne’ i, Catver Tily, Cabil. 16637 Spruce Pixe Moica Co. Ipiute PHI.I' n.C.
01349 The Allunce Nfg Co. Afirence, OMig 07263 Frirchild Camers & insk. Corp. 'E115 Qwni-Sgachs INc. ﬂttlo"ll .
250 Pac.hc Relays, Int. Yaa Kaps, Calil, . Stmiconducier Qiv. Mountan Yiew, Cehl 14352 Compuler Dinds Carg. Letr .n.}
01330 Asesock Corp. Rotklerd, 0 Miu Kianesola Rubber Co. Winneapohs, Minn 1688 Jées! Piac. Mates Co.. Inc 4 '
01361 Pulse Engineening Co. tanta Clara, Cahit 0717 But.het Coty., The Manterey Fass, Catd, De luielﬂ Div T Broghlys, N. Y
BILIL Faneacube Curp. of Amencs Laagtibes, XY, 01700 Techaical Wiie Products Ine, Crantord, N.). 16138 Detco Ratio Biv °-| G M. Carp Imc-; I'-c-
02286 Cole Rubber and Piastics lav.  Suanyvale, Cahil 91310 Conbincatel Device Corp. Hawthome, Cilil 17109 Thermanshicy 1u£. o éuul Pa bmf'
0660 Awghensl-Borg Electionrcs Comp.  Cueage, n1. O} Raythean Mig. Co.. 1471 Tranes Company Nountan View, Cahl.
07135 Rrdio Catp, of Amencs, Semiconerchar Semizonduclor Doy Meuntam Yitw, Calil. L1415 Huahin Weta) Products Carp Aill’l m“;
3ad Matnals Div, Somuyilie, ng.  O/HE Shetktey Jear-Conduclos uhuulo'r,.:': Ao, ot 11163 Aagstiohm Prec. inc. ‘W Wellymaot, -
DL Veeshng G o A I ¢ Sapbroot, Cona, V30 Hralelt Pachung Co., Baoten maedy, MO Pewse Brugs il . Pilo Alle, Cal
02117 Mophns Eapinrenag Co.  Sia Feisante, Caill, LNH - Co., Ire. ' .
03508 G.E. Semicoaduclor Picd. Dept.  Synatese, M.V, BIl45 U.3. Eaponcenan Co Los Augelas, Calil ::;:: é:t':f::::;‘:::'p.lfév. I{::l :l‘:::“l'l IV"L
b :pn Wachies & Taot Co. Oartan, Obie ::;:: :lslr.;t‘sflsl:!.ll:lfa Panaes, Cant 33 £, DuPont ¢ Co llnc ’l;lllllﬂl; o,
018 Eldesa Corp. Conplen, Calil. . A1 - Ine, ; , Dot
01871 Transitren Etecing Corp. waiehald, Mars, Nisgara Falts, Ostatie, Canada ::z:: ::::‘i 'g:; c.}“ Wibmivhae, Wis.
0108 Pyrohim Resiator Co_, Inc.  Cedar Fuolls, K. ), ““! Bntal Co,, The Vatuibary, Camn, Leh, : ;n ¢ Div Tetribenn, M. J
03354 Sunges Co., Diehl v, Qa1 Sloan Copany Sea Yalley, Caht. 19800 thnnﬂ: ;m . m‘- ‘ias. D "" a9, Bk
Finduae Plant Sunermille, K. OAPLE ITT Caanos Electing tre., Phoemn Diw. " EI‘I 10 ':"c watries, ;" :0 e, b1
C40Qy Atrow, Hart aud Higeman Elect. Co. Phaenia, Aboad - I.llc‘l' !:m:i": " n.: nl:u"’ N‘\'l
Hatore, an, 0113 GBS REEOMCE Semsur e, 10 Elecka M. € ladepeatence, Kinars
04013 Tamus Corp. Lasbertville, N_J. Oetations, Div ol C 0.5, las, 10183 5".'," er-.':; Cot ':'. I'd‘r.'hi ﬂ;
QU212 H-Q Oivision of Aviovas  Wyrtte Baseh, 3.C. Lamelt, Wass. e, et P ot €y WY
Q4354 Precisian Paper Tube Co. Chitago, 1, DB3S Mel-Ram Indienapohi, tad. n: r-'m ;u. lu& . Long 13lmd City, MY,
04¢%4 Oymec Divition of Hewlett-Pachad Co. 02076 Batcock Aelars Div. Costa Mess, Cabt. ;:520 ,' m; ":":'" o IHC' ’"; Bn:m. c"'"'
Pala Alla, Calyy, D333 Traan Capatiter Co. Heustan, Trass 320 s "R d' : ""t" are. - £ ':'"- w.
2650 Sylvama Dlecine Producls, Miciawave 08§ Alotm Etectienics Sun Valiey, Cadh, ";" 2nish Redis Electianics LIS, Washagton, 0.C.
Device Cuy. Nountasn View, Cobl, 03250 Electio Assenblies, dnc. Chicago, mt 14435 GE. Lawp Diwsion
ALY Mutorals, Ing.  Jesucanductor Frod. Div. 19569 Mallary Baltery Co. of - . ¢ Kela Pack, Cleveland, Dhio
Jhoenie, Antaas Canada, L4, Tareats, Ontana, Conada  16YS :nmk Radio Co. a3k Concord, Nass,
14132 Fritrga Co., in¢. Westem Div. 10200 Geserad Transistor Restem Corg. 16365 Gnes Repraduces Corp. Wew Rechelie, MY,
Cutver City, Call, Los Angeles, Canf. 16462 Gisbet Fole Co. of Amency, Jnc.
BT Aslsmatic Electne Ca, Northine, gir.  JOAND Te-Tal iac Beikatey, Cad. Cathatadt, N, ).
G796 Sequona Wore Co. Redwsad City, Cati, 1064 Cdorundua Co. Miagaa Falls, hv. 18992 Mamlise Waich €0 Lincaites, b,
08,1 Piscivian Cool Sgnag Co. Etwente, Cong. S35 CTS ot Heeae, Inc. Gune, g, 8480 Hewtett:-Packard Co. Palo Mia, Cahl,
Q470 P.W. Molar Company westchester, q), L1237 Chacago Tafephane of Cahtarnia, inc. HUL 6. Recoving Tube Degt. Omenstaro, Ay
85006 Twealiath Century Plashcs, Int. So. Pasadena, Cahl. 35438 Lueclioha Ine, Chicage, NI,
Los Angeies, Calf. TE242 Bay State £lectionics Cerp. falthaa, Mass 36196 Stanwyck Ceit Products Lid.
Q5217 Weshaghouse Elecing Conp. 12 Teirdgae Inc., Microwave By Pag Ao, Calt, Hamkasiuty, Ostano, Camadn
Semi-Conduttor Dept. Youngwood, Pa.  bledd Duncan Electiomss fnc. Costa Mesa. Conl, 37942 P.R. Maltaiy & Co. inc. . Indianapolss, [ng,
9537 Ullremn, ine, San Mateg, Call. ELTLY Generat Imatogment Corp | Semicondpfiar 35503 Meckamcal Industnes Prod. Lo, Aktan, Onio
05337 Unian Carbige Corp Clevaland, Ohio Div. . Products Groug Newan, M) N0 Wimature Puecinics Beausgs, Inc. - Rasar. N,
Linde Division Kermet Cept LIZIF Impena) Etechiamic, Int, Buena Park, Cantk. 12190 Malwr Ca. Chicags, NI,
05543 Wlumitismc Eagneenng Co. Sunayvale. Catil, LIBID Welabdy, Inc. Palo Alte, Catil, 1430 C. A Norgrem Co. Englencad, Cols.
05616 Cosmo Plastic 12136 Puitacelyhia Handle Ce Camden, M. ).
ic ¢ Exetineat Spec. Co.) Clevetand, Ohg 38837 Clewstat Mg Co. Oover, MW,
t23% Mippon Electire Co , L1, Tehyo. JB2an
[[LEY b ‘From: FSC. Handboah Suppleaeals
Revised. July, 1966 HWi-1  Dated JULY 1965

Hé-2  Dated ROV 1962
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So. Moiwalk, Coan.
Yanawanda, N.Y,
Nailh Adims, WEss.
5. Paul, Winn,
Ebizabeth, N, ).
Bigllten, Gme

Syitems Dy
Spaylding Fidie Co,, Ing,
Sotague Electne Co.
Tetas, lnc,
Thamas £ Batts Co.
Triplett Etectricat [asl. Co,
ynicn Switch and Signal, Div. of

Nestiaghouse Air Brave Co.
Umiversal Electne Co.
ward-Leonard Elecine Co,
Western £lecine Co., Inc.
Werton Tnst. izc. Weston-Neenh  Newdth, N ).
Willek Wig. Co. Chicago, 110,
Revase Wollansak Div. Minn, Wning &

uig, Co. 51 Pawl, Mimm,
Allan Mg, Co. Kotllard, Coan,
Ablnetal Screw Praduct Co., Jug,

Gerden City, B, Y,

Atlantic ladia Rubber Woiks, Ing, Chicaga, 1,
Ampente Co., Inc. Uniga Coly, N, ).
Belden MBIy Co, Chitago, LI,
Bud Electionic Corp. Clavelsnd, Ohio
Bimbich Radie Co. New Vorb, MY,
Bestoa Gear Works Dy, of Muttay o,

of Tenas Quincy, Mass,
Bud Radwo, IaC. Miiloughby, Qg
Comloc Fastener Cotp Parsmny, M),
Cardwel) Condenser Caip.

Piltsborgh, P,
Owosss, Mich,
M1, Vemmon, N Y.
New Yeth, N, Y,

Lindenhutst L 1, N Y,

Bussmana Nig. Div, of MeGraw-Edysoa Co,
5t Lows, M2,
Ghicags, NI
Prco-Rivera, Calil,

Ccrcago Condenser Coip.
Caut. Spring Co., Inc,
LTS Cotp, Eluhart, Ind.
IT7 Cannaa Elschie Inc, Le Angeles, Calil.
Cinema Plaal, Po-Q Oiv, Arrover Corp,
Butkank, Cahit,
C.P. Clare & Ca. Chicags KL
Centralad Div. of Globe Ymion Ing,
Wifwayhte, W3,
Chcage, 1ML
Naw York, B.Y,
Pravideace, R0
Chicrge, L

Commurciat Plashcs Co.
Carnith Wite Co,, The

Cota Cobl Co,, Inc,

Chicago Misiature Laap Woihs

TIISY AL Q. Smith Corp., Crowley Div,
Nest Qrange, N, ).
TI785 Conch Mig. Co., Howkrd B. Jones Do,

Chiewge, ik
1145¢ Oow Coriag Cotp. Midlasd, Mich,
Joli6 Eler a Mehve MIg. Co., inc. Wilhmannic, Conn,
12354 Joba €. Fast Co., Div. Victoreen Instr, Co.

Chicago, 111,
12613 Duahight Carp, Bragklya, M. Y,
22056 ladiama Geaersl Corp., Electrisnies Div,

Keasby, k. ).
1169 Geneial Instivwent Corp., Cap, Div, Newnsh, N, ).
18% D= Nfg. Co. Chicage, 1.
72225 Huge K. Eby Inc. Phulsdelphis, Pa,
PN Gudeman Ca. Chicago, i,
oools-42
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Table 6-3.
Code
Code Mo,
No.  Monufeciurer Addiess
1944
WEYS Onmite Mig. Co. Thohee, I, mn
46304 Pann Erg. & MIg. Corp, Doylastonn, P, Tieel
41308 Palnteid Cotp. Cambridge, Vs, FE UM 1
69 Pracises Themmoneter & {nst. Co, mn
Seulhamplon, Pa.
15456 Microwese & Pownn Tube Doy ¥allkam, Navs. nm
52090 Rywan Canlrolier o, Weslainsln, W4,
1443 Sumbotn Company wilthan, M2, T
54290 Shaticspsy dfy. Co. Stlma, B.C.
45026 Simpsos Electnc Co. Chigago, IH. 13508
55433 Soaptone Carp. Elwslord, .Y, 115%5%
15935 Rayihese Co. Commuicial Apparatus &

73586 Circle F Mig Co

nin

13
[R10}
11191
41111
13098
11503
16
TEEsS
T8t
IALLL)

1830
15042
M
msu
15818
FELIE]
16003
1
i
1649
"4ET

L
14103
lipi
1)

1o
mn

nist
ma

160
e

1w
17363
LLALE)

n
[[F2 1]
s
i
mn
s
14883
H 1L
[LELE
LE1ELY
HLH
1t
1

15362

Code List of Manuiacturers (Cont'd)

Manufocturer Adders

Rebers b, Hadley Co. Las Angeles, T,
Ene Tecknelogical Products, inc,
Hanvan Mig. Co., tnc,
H.M. Herpet Co,
Kehget Div, of Bachman |nsk., Inc,
Fuilertan, Calil,
Hughes Praducls Divinion of Hughes
Acrait Co. Nesgot Beach, Colid,
anpeies Etectionie Ce., Div, of Nerth Ameti*in
Phthps Co., lac, Highawilie, M. Y,
Bradley Semiconduttor Cotp,  New Haves Coan,
Cathag Elecine, Ing, Hurllard, Cenn,
Tranton N )

Princatan, Ind,
Chicage, 111,

Gearge K. Goanett Co., Div, MSL
Inqustnes Iac, Philaderphin, Pa.
Federal Scraw Products Inc, Chicaga, 1,
Fischer Speciab MIg, Co. Cincimnali, Ghio
General fadystries Co., The Elytia, Ghie
Goshen Stamping & Toot Co, Gathen, Ind,
JFD Electromies Carp. Brooklys, N, Y.
Jeanings Radio Hig, Corp. S04 Jose, Cahil,
Nigaalite Jac. Neptune, X, ).
)1, Winns, ang Sans Winchesion, Nass,
lagwatrist Condenner Corp, Chicags, bl
R.F. Pitucis Divinien of Ampheaol-Barg
Electionics Carp. Danbyry, Conn.
E.F. Jehason s, wasecs, Winn,
talarmztiansd Rusistente Co. Philadetphia, Pa.
CTS Xnighls nc, Sandwith, A1),
Nuikg Etectic Carporation ML Yeraen, B Y,
Lanz Elecine Nig. Co. Chicago, NI
Littitluse, fac. Dus Plainas, N1,
Lord fg. Co. Ene, Pt
C.W. Naiwedel San Frangisee, Calil,
James Witlen Mig. Ceo., ing, Malden, Ni3s,
LY, Wilter e, Los Angeles, Calil,
Ciath-Munadnock, Div, of Umiled Care
Fasteaer Carp. a0 Leandio, Call,
Mueller Efucinic Co. Cleveland, Qhig
Nshanal Unlon Rewath, N, ),
Qak Mangluctuting Co. Crystab Lake, I,
Bundix Corp,, The
Bendia Pacihe Div, K. Holtymoay, Cahl.
Patstic Netals Co. $an Fiaaciste, Calid,
Phancstian tnstrumant pag Electronic Co,
Tould Pasadena, Culit,
Phitadalphes Sieed and Wire Corp,
Philadalphia, Pa.
Amenean Machine & Foundry Co. Pojter
L dtumfiels Giy, Piingaten, ind,
+RY Electionic Components Div.  Cemden, N, ),
Genedat Instiymant Cotp,, Rectilies Div,
Broaklys, N. Y.
Resvstance Products Co. Kanisbarg, Pa.
Rubbricraft Caip. at Calif, Taitance, Calil.
Shakeptoal Division of Lllingis Taol Worky
Efgin, 111,
New Yark, M.V,
Pitmas, N,).
Chicags, 1,
San Francisgo, Cahl
SL MHys, PO,
Raltham, Nats.
Clavelasg, Ovio
Sam Gabriel, - Calil.
Kawlonville, MISS,
Loag '3l Cily, N.Y,
Hartlard, Cong,
Chrcaga, M.

Stganl Indicator Corp.
Shethais-Duan ac.
Thompsan-Bremer & Co.
Tilley Mig. Co.
Stackpole Cathan Co.
Standard Thomsoa Corp.
Tianarman Prodycts, lac.
Teanstarmer Enginaers
Ucinite Co.
Waldes Kahinoar inc.
Veeder Reol, Jag,
Wenco Mig. Ca.
Centinestal-Wint Electronics Cap.

Philae>'onid, Pa.

Zienith Mg Cap, New Rachelle, N. Y,

P
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Section VI
Table 6-3

Mo facturer Addras
Megca Divisien of Sessions Clock Co
Mathiglama, N, .
Schmtzer Alloy Produtts Co Elveabeth, M.},
Times Veleekstn Equipment New Yoy, W.Y.
Electigary Iscs sties Assa-iahon, Ay brasd
Tubs meatiag EIA Standards-Washinglon, DC.
Urimaa Smiteh, Diy, Maagn Electromics Corp.
walhagtard, Comn,
UYailed Transtoimer Corp Newm Yors, N Y,
Gatord Efectne Coip. Chizago, #H.
Bowng Ing. Ruwernice, Cahf,
Acte Div. of Rebeslsham Contrals Co.
Caolumbus, QMo
Gehance, O
Montgnia, Cank.
Nem Yorh, MY,
Gotlaa, MILY.
Diange, Conn,

Al Stac Praducts lac.
Avtly Aghesive Lbed £o0p
Hesmailynd Co., Inc.
ftevens, Awold, Co. . Inc.
Inteinalional Insliumanls Ing,
Gryhli Go. LaGrange, NI
Tiiad Tepnglotmer Corp. denice, Calil,
winchesler Efec. Div Latlon Jed., Ing.
Qakwilte, Conn,
Hilitary Specalitdison P
Intevnatiana) Rechhier Carp. EY Sequndo, Cab)
Atigas Eletlronics, fac. Cambndge, Mass.
Bany Conlreds, Diy. Bary Wngat Lo,
Waleitgwn, Niss.
Cater Precesron Eleting Co. Skae, 1),
Spesls Faracay ing., Lopper Hawill
Electne Duy, Hobehen, N 5.
Jeliers Eleciranics Divigron ol Spaer
Casbon Co,
Fauehild Camera & Jasd. Coip.,
Delease Pred. Division
Mapurte Indusines, inc,
Sylvams Elecinig Prod. Inc.
Electromic Tube Division Empotiye, P2
Astraa Cotp. EastMewn b, Hoigon, K, ),
Swileheiadt, Int. Chicaga, Lt
Metais 3 santrols Inc. Spuncer Piocucty
Altleboso, Wass.
Jahaet, NI,
Magiser, Wi,
Woodslotk, N Y
Glantale, Canil,

0y Bois, Po.

Chilton, N.),
Gieeawich, Connm,

Phillps-Advaacy Centrod Co,
Rasesrch Piedutly Catp,
Ralron Mfg. Co., Inc.
Yactar Elochrosic Co,
Wwerletn Washer Btg. Cy Loy Angeles, Canl,
Caiv Fastener Co. Combridge, Mass,
Naw Hampihue Ball Beating, Iat.
Petesdotough, M. H
Gereral instryment Corp., Capacitor Div.
Duthingtae, 5 €.
Lot Anjeles, Calel,
Springlield, N.).
Reg Baak N}
Mundelnn, Hi.
Broghlya, N. ¥,
Chitage, 110

ITT Woe and Catle T,
Vigtory Engreeaning Cosp,
Bendia Cotp., Red Bank Dy,
Hubbell Corp.
Smiln, Hetman W, [nc.
Central Screw Co,
Gawitt Wire and Cadle Co.
Biv, of Amerate Cotp. Braghhield, Basy.
Berrgugns Corp. Electronic Tobe Diwv.
Piamheld, N ).
ynios Curhide Corp. Conspaer Prad. Dy,
New Yor, N Y,
Hualiagton, Ind.
Fasluy, No.
Lodr, M),
Great Nech, MY,
$aa Frannisco, Canl
Qgallala, Neb.
Blogemiagten, Ind,
doontan, . 3.

Nodel Eng. and Mig., Iec,
Loyd Seevggs Co.

Aeraatutical Insl. & Radio Co.
Arco Electremes (ny,
A.}. Glesener Co., Inc.
TAW Capacaltst Doy,
Sakes Tae2iaa, toc
Booatan Maltding Company

From F3C. Kancbook Supplemnals
W1 Dated JULY 1465
He-2  Dated MOV, 1962
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Table 6-3, Code List of Manufacturers. (Cont'd)

Section VI
Code
No.  Manufochurer Address
55071 A8, Bovd Ce. San Fraatisce, Catil.
15414 RN, Bracamente & Co. San Francisce, Calit,
13680 Kaufed Mords, Iac. Haagex, Cons,
15911 Seamidss Rubber Co. Chicigo, i1
EE191 Clifton Precstion Preducls Co., lnc.
Chitlen Hnnghts, Pa.
E6579 Precision Rubter Products Carp. Oayten, Ohin
56680 Retio Corp. of America, Elecbhonc
Camp. & Devces Div. Hartidem, W, .
07034 Marco induslnies Anahein, Call.
- 216 Philee Carporation (L ansdate Divisian)
Lansdale, Fo.
47473 Wastern Fibrous Glass Prodycls Co.
Lan Freatisce, Calil.
64 Van Waters & Rogers Inc.  San Fromcisce, Call,
3790 Tawer Mg, Corp, Providence, R. 0.
10180 Cullgr-Manmer, tag, Lincels, 0,
15220 Gould-Nabionad Baltenins, Int. St Paul, Wian,
13421 Federal Telephone B Radio Corp,  Chilton, N.)

Geanrz! Nills, tac, Bullate, N, Y.
Graybur Elstide Co. Daslend, Calil,
Uated Transloimer Co. Chicags, Ml
US Rubber Co., Consumer Ind, & Plastics

Piod, Div. Passkic, b, ),
Beating Enpraensing Co. S4a Faancises, Cabl,
Conner Spring Mig. Co. Sen Franchace, Calll,
Milize Disl & Mameplate Co. El Moate, Calih,
Ridio Materiats Co. Chicago, I,
Augl Inc, Attiebora, Nass,

OMa Elechion ¢35, Ing., Cotumbus, Nebr.
Eley Qonp Wiltow Grove, Pa,
Ceumar Mig. Co., Int, Waktheld, Bass,

Redwoad City, Calil,
Chigego, N

K F Deyelopment Co,

Hourywel) Inc., Wicra Switch Duv,
Freepont, *li.

Nahe-Bros. Sphng Co. COaktand, Cald,
Tre-Coanector Corp. Prabody, Biss.
Elgeat Ophta) Co. Inc, Rachaster, MY,
Wnive:a) tndustries, Inc, Cilp ot tndustry, Calil.
Teasel i lasulated Wirn Co,, Iag,

Torrylown, K.Y,
Splvania Electnc Piod. log.

Temiconduttor Div.

Robbias and Myers, Jnc.
$tevens Wig. Co., Inc,
G.V. Coatiols

Woburn, MasS.
New Yeik, B.Y,
Nansfield, Ohia

Luvingslon, N.).

05486  MNorth Americon Electronics, Inc

28520  Heyman Mig, Co.
78526

00015~

Lynn, Muss,

Kenilworth, N. J.
Stanyck Winding Co. Newburgh, N. Y.

LH

Revised; tuly, 1966
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Manufochuret Address

General Cakin Corp,

Raylhean Co , Comp, Div., Wnd.
Comp. Qperaticny Quircy, Hats.

Scizathe Elecironics Products, Inc.

Leveland, Cols.
Nemarh, N.J.

Bayeane, N},

Tuag-Sol Elestne, lac,
Cuttiss-Tnght Coip, Elettionics Dy,
East Paterson, M. ),
South Chastet Carp. Chesler, Pr,
Tto-Ohm Pindutie Memcor Compoaeals Div,
Hualieglon, Ine.
¥ire Clol Produkhs, ine, Beliwazd, 111,
Woicerter Piesaed Aluminum Caip,
Watcastes, Miss,
Nagnecnlt Efectrie Co. taicags, I,
Gearge A, Phlbneh Researchers, Inc,
Bosten, M3y,
Minai, Fla.
Yeodnde, N.Y.
Leng [sliad, N, Y.
Burbaak, Calil.
Sheridan, Wyo,
Bri¢gepart, Conn,
Bloonfield, N.),

Ablies Products Corp.
Continartal Conneclar Corp.
Leecnalt utg. Co., Int,
Lutce Electiomics, |nc.
Walonat Codf Co.

Yitramon, Inc.

Gotdas Corp.

Malhade Wi, Ceo. Chicage, NI,
Dage Elecliic Co,, Ing, Frashlin, 1ad,
Siemen Mlg. Co. Vayae, 11,
Fechenius Co, Chicage, U,

Hugins Labotdlends Sunayvale, Calil,
Hi-Q Div. of Aeravar Corp, 0l Y.
Thotdarson-Meisuner Isc, W, Carmel, NN
Salat Manulfactering Co 1Los Aageles, Calif.
Cailten Screw Co. Chicage, NN,
Mitrawave AB3ociales, g, Buthnglon, Mass,
Excel Transtarmer Co. Gudland, Calil,
Industngl Relsalag Ring Co. Irvington, N. ),
Autosalic & Precisson Klg. Eaglawend, N.),
Reos Resistot Con, Yoehers, N, Y,
Littoa Syslam pnc., Adter-Wealiex
Conmue. Div. New Rochalte, K.Y,
R-Troangis, Ing, Jamaieo, MY,
Rebbar Tach, Inc. Cardens, Calil.
Hewieht-Pachard Co,, Maselay Oiv,
Pasudena, Calil,
$o. Pasadena, Calil,
Nampsonech, 0. Y,

Micigdod, Jag,
Sealecti= Carp,

Code —
No.  Manufachurer Address .
SAVI6 Zeto wig Co. Buibank, Calit,
38711 Gemerat Walls e Electionies Civ,
Minneapuhs, Mina,
SI14 Paeco Div of Kewtert-Packard Co, —
Pslo ARz, Cahl.
yE12]1 Nerth Hilly Elechromsts, Inc. Giea Cove, A, Y.
34971 Inleraationa) Eluctrosit Raseaich Carp, —_—
Betbank, Cahl
93108 Colwabia Techmical Coip. New Yoik, N. Y. _—
59133 Varian Asdacintes Pala Alte, Chl. &
85318 Allee Corp. winchasler, Mas3.
84515 Marshall lnd. Elect. Products Div,
$an Muine, Calil,
49707 Coalral Switch Diwision, Cantiols Co.
ol Ametita E1 Sequada, Colil.
49300 Datevan Electramics Coip. Enst Aurata, N Y.
99348 Wilca Carparstion ladsarapahis, Ind.
£9434 Reademnél, fac, Bostan, Hess.
§3942 Holtasn Eluctromies Corp.
Semconductor Div. El Monte, Cant,
43957 Trehaalogy Isstrumeat Corp. of Calll, .
Newbury Pask, Caht,
THE FOLLOWING HP YEXDOPS HAVE NO NUMBER
ASSIGNED {N THE LATEST SUPPLERENT TO THE
FEDERAL SUPPLY CODE FOR MANUFACTURER®
HANDBOOX, =
C000F  Malco Vool and Die Las Angeles, Calit, -
Q0008  Westein Cod Orv. of Aclomelic ind., i8S,
Redwaad City, Calid, -
00062  wiHlow Leather Products Cerp, Newaih, N.J,
D0CAA Btk Radio Efectromits Lid.
nashagten, D .
0CAB  FTA eajlang
QQeBA  Precition Inliumeal Cemponents Ca.
Var Kuys, Calil. -
000MM  Rutber Eng. & Develepmant Hayward, Cahl,
Q0UNN A N D Mig. Co. Sen Yose, Calil
000Q9  Cooliran Qaklang, Calil.
pog¥w  Cublatmis baatern Lab, Builinglon, Call -
0GaYyY  S5.K. Smih Co. Los Angeies, Cabl.
K.
Froa: FSC. Handboak Supplemenls
Ha.1  Oated JULY 1983
Hi-2  Dated NOV. 1367
02056-1
L
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Model 214A

Appendix [

APPENDIX |
MANUAL CHANGES

Appendix I consing information on changes required
to ndapt this manual to a Model Z214A Pulse Generator
manufnctured prior to the printing of this manual.
Check for your instrument serial prefix in tiie left-
hand column of the table below and make the numbered
changes indicated. Make the changes in the order
listed. If the seria} prefix of the instrument 18 not
B24- or listed below, the information to adapt this
manual to that Model 214A will be found in 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 notapply to aninstrument
subsequently modified by thefactory or in
the field.
Serial Prefix  Make Changes

1206A, 1219A 26

1162A 26, 26
1113A 26 thru 24
921- 26 thru 23

905 26 thru 22

824- 26 thru 21

‘812- 26 thru 20

806- 26 thru 19 '
722. 26 thru 18

716- 704~ 26 thru 17
632- 26 thru 16

b550- 26 thru 16, 1, 2

- E45- 26 thru 16, 1 thru 3

539- | 26 turu 16, 1 thru 4
506- 96 thru 16, 1 thru 6
449- ' 26 thru 16, 1 thru 7
443 26 thru 16, 1 thru 6, 8
414- 9% thru 16, 1 thru 6, 8,9
as0- 26 thru 16, 1 thru 6, 8 thru 10
339 96 thru 16, 2 thru 6, 8 thru 12
337 26 thru 16, 2 thru 6, 8 thru 10,12 thru 14
316- 26 thru 16, 2 thru 6, 8 thru 10,12 thru 16
' CHANGE 1

Page 5-20, Figure 5-14,
: R150: Change to 1650 ohins.
Section VI, Replaceable Parts,
" R150: Change to & Stock No. 0727-0111; R: fxd,
depe, 1650 ohms, 1%, 1/2W; Mir 19701; Mir
Part No. DC 1/2 CR5.

CHANGE 2
Page 5-19, Figure 5-13,
Vi, VT: Change to 6AS7.
Section VI, Replaceable Parts,
B1: Change to % Stock No. 3140-0010; Motor:
' AC, 1/175 HP, 2800 RPM, Mir 73793; Mir
Part No. ER 6667,
Vi, VT: Change to % Stock No. 1932-0019;
Electron Tube; S6AS7GA, Duo-Triode; Mir
33173; Mfr Part No, 6ASTGA.

02056-_5 :

www.valuetronics.com

CHANGE 3

Page 5-9, Paragraph 5-26,
Delete steps s, t,u,v.
Page 5-23, Figure 5-17,
C319: Change to fixed capacitor, 20 PF,
Replaceable Parts,
C319: Change to /. Stock No. 0150-0035; C: fxd,
cer, 20 PF, 10%, 600 VDCW; Mlr 71590; Mir
Part No. DD200,

CHANGE 4

Page 5-22, Figure §-16,
Change R315 to 820 ohms.
Section VI, Replaceable Parts,
R315; Change # Stock No. to 0884-8211; R: fxd,
comp, 820 ohms, 10%, 1/4W; Mir 01121; Mfr
Part No. CB8211,
CHANGE 5

Page 5-22, Figure 5-16,
Q301: Change 5080-0443 to 2N2180.
Delete R331.

Section VI, Replaceable Parts,

Q301: Change to % Stock No. 1850-0103; Tran-
sistor: 2N2190; Mfr 28480; Mfr Part No.
1850-0103.

Delete R331.

CHANGE 6

Section VI, Replaceable Parls,
CR325: Change to # Stock No. 1001-0050; Mir
28480; Mfr Part No. 1801-0050.

CHANGE 7

Page 5-21, Figure 5-15,
R243: Change value to 510 ohmns,
Section VI, Replaceable Parts,
R243: Change to % Stock No. 0686-5115; R: Ixd,
comp, 510 ohms, 5%, 1/2W; Mir 01121; Mfr
Part No. EB 5116,

CHANGE 8

Page 5-21, Figure 5-15,
Delete C208, €223, C235,
R243: Change value to 68 ohms,
R308, R314: Change value to 56 chms.
Section VI, Replaceable Parts, '
Delete C208, C223, C235.
R243: Change to ¢ Stock No. 0687-6801; R: {xd,
comp, 68 ohms, 10%, 1/2W; Mir 01121; Mfr
Part No. EB6801.
R308, R314: Change to  Stock No. 0684-5601;
R: fxd, comp, 56 chms, 10%, 1/4W; Mir
01121; Mfr Part No. CB 5601.

I-1
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Appendix 1

CHANGE 9

Page 5-22, Figure 5-16,
R323, R338: Change value to 10 ohms.
Add R324 (10 ohms) in parallel with R323,
Add R339 (10 ohms) in parallel with R338.
Section VI, Replaceable Parts,
R323, R338: Change to & Stock No. 0687-1001;
R: fxd, comp 10 ohms, 10%, 1/2W; Mfro01121;
Mir Part No, E.} 1001,
Add R324, R339: ¢ Stock No, 0687-1001; R: Ixd,
comp, 10 ohms, 10%, 1/2W; Mfr 01121; Mfr
Part No. EB 1001,

CHANGE 10

Page 5-20, Figure 5-14,
Change value of R122 to 120K ohms.
Page 65-22, Figure 5-16,
Delete F2 and 1342, (R334 is connected directly
to -220VI.)

Section VI, Replaceable Parts,
Delete R342.
Delete F2.
R122: Changeto R: fxd, comp, 120K ohms, 10%,
1/2w; & Stock No, 0687-1241,

CHANGE 11

Page 5-20, Figure 5-14,
Change value of R150 to 22560 ohms,
Section VI, Replaceable Parts.
R150: Change to R: fxd, car, film, 2250 chms,
1%, 1/2w; & Stock No. 0727-0120.

CHANGE 12

Sectlon VI, Replacea.blle Parts,
CR308: Change ¢ Stock No. to 1910-0011,

CHANGE 13

Page 5-20, Figure 5-14,
Change value of R150 to 3000 chms.
Section VI, Replaceable Parts,
R160; Change to R: Ixd, car, film, 3000 ohms,
1%, 1/2W; 4 Stock No. 0727-0124,

' CHANGE 14

Page 5-20, Figure 5-14,
Change value of C122 to 47 pf.
Change value of R146 to 8. 2 megohms.
Change value of R149 to 20K chms.
. Change value of R151 to 37K chms.
Page 5-23, Figure 5-17,
Change value of R352 to 1000 ochms.
Section VI, Replaceable Parts,
© C122: ChangetoC: fxd, mica, 47pf, 5%, 500vdcw;
¢ Stock No. 0140-0204.
R14%: Change to R: Ixd, comp, 8.2 megohms,
10%, 1/2W; & Stock No. 0687-8251.
R149: Change to R: Ixd, met flm, 20K chms, 1%,
~ 1W; ¢ Stock No. 0761-0004,
Ri51; Changeto R: fxd, car, flm, 37K ohms, 1%,
1W; & Stock No, 0730-0049.

www.valuetronics.com

Model 214A

CHANGE 14 (Cont'd)

R362: Change to R: fxd, met flm, 1000 ohms,
5%, 1W; ¢ Stock No. 0761-0021.

CHANGE 15

Page 5-22, Figure 5-16,
Add Series RLC circuit, R314, L302, C308, as
shown in partial schematic Figure I-1,
Change value of R347 to 2000 ohms.
Change value of R348 to 68K ohms.
Section VI, Replaceable Parts,
R347: ChangetoR: fxd, metflm, 2000chms, 5%,
7W. & Stock No. 0776-0003.
R348: Change to R: fxd, comp, 68K ohms, 5%,
2W: % Stock No, 0692-6835.
C€308: Add C; fxd, cer, .05uf, 20%, 400 vdcw;
dz Stock No, 0150-0052.

L302: Addcoll, fxd, 27uh; % Stock No. 8140-0107.

R304: AddR: fxd, comp, 2200 chms, 10%, 1/4W;
¥ Stock No. 0684-2221.

V3ol
FROM .
CR3OI ™™ 2
L302
27UH
R304
2200
FROM
CR308™ "

Figure I-1.
CHANGE 6

Page 5-20, Figure 5-14,
L105: Delete
R120: Change location to that shown below.

+150V

RI20
47K

5102

WHT

L4

02506-3
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Model 214A

CHANGE 16 {cont'd)

Page 5-22, Figure 5-18,
*  Add R320 (10 ohms) in serlies along main signal
path between cathodes of CR324and CR325.

CHANGE 17

Page 5-19, Figure 5-13,
CH, C10 and C11: Delete.
Section VI, Replaceable Parts,
C9, C10and C1L: Delete

CHANGE 18

Page 5-9, Paragraph 5§-26,
Delete steps dd through .
Page 5-12, Figure §5-7,
Delete CR105 and R152.
Page 5-20, Figure 5-14,
Delete R152 and CR105.
R143: Change to 27 chms.
Page 6-4, Table 6-1,
Delete CR105 entry.
Page 6-6, Table 6-1,
R143: Change to hp Stock No, 0687-2701 R: Ixd
comp 27 chms 10% 1/2 w
Delete R152.

CHANGE 19

Page 5-19, Figure 5-13,
R4: Change to 1800,
Pag: -1, Table 6-1,
R4: Change to hp Stock No, 0815-0012 R: {xd ww
1800 ohms 5% 10w.

CHANGE 20

Page 5-8, Paragraph 6-26,
Delete the existing paragraph.
Use the following paragraph 5-26:

5.26. PULSE WIDTH AND AMPLITUDE.

a, Set Model 214A controls as follows:
TRIGGER MODE . ..vvvvs s
INT, REP.RATE . . . v v v+ v+ s
Rate VERNIER ...c00o00 00
NORM./GATED . ....v0onu v . NORM.
PULSE POSITION .......» .

Position VERNIER. . ..... ..

ANDVANCE/DELAY/DOUBLE

L)
L)
"
“
R
v

O R R R N L RN R I I

TRIGGER OUTPUT........
PULSE WIDTH ....000 vt nonsres
Width VERNIER .........
PULSE AMPLITUDE ......
Ampiitude VERNIER ......

PULSE OUTPUT .....

» s Y s s+ ® =

- »

02058-3

v+ INT,
«aa s 1-10
. lully cew

.. 1-10
fully ccw

PULSE DELAY
ltll.lllb+
10-100
oo s e fully cw
----u-...s
+ ++» . midrange
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CHANGE 20 (cont'd)

b. SetOscilloscope and plug-in controls as follows:

Channel Selector
SENSITIVITY (VERNIER in CALIBRATED)

R T IVOLT/CM
AC/DC Coupling * +»+ ¢ >+ -+>DC
POLARITY"-""""""'+UP
TRIGGER SLOPE » ¢ » » = 2 » v v v v oo v v ¢
TRIGGER SOURCE + + - » » » -+ + EXT. AC
SWEEPMODE + >+ >+ PRESET
SWEEP TIME (VERNIER in CAL.

[ S S R S 2OU-SEC/CM

HORIZONTAL DISPLAY + » -+ +»+ Xl

¢. Attach a50chm coaxialcable tothe Model 214A
PULSE OUTPUT. Connect the other end of the cable
to a BNC, T-connector at the scope channel A input,
Attach a 50 chm termination {procedure assumes use
of a termination capable of dissipating at least 172
watt) to the T-connector. Useacoaxial cableand con-
nect the Model 214A TRIGGER OUTPUT to the scope
TRIG.INPUT,

d. Check to see that the arrow on the PULSE
WIDTH VERNIER points to the black dot on the front
panel when fuily cw. If not, loosen set screws, slip
knob to proper position, and tighten screws.

¢. Set PULSE WIDTH VERNIER to 10.

f. Adjust Max Width Adj R250 to obtain a pulse
width of 100nsec (5 ¢cm) observid on the scope.

g. Change scope sweep time to 2uSEC/CM. Set
214A PULSE WIDTH VERNIER to 1.

h. Adjust MinWidth Adj R259 to obtain a pulse
width of 10usec (5 cm) observed on the scope.

i. Repeat above procedure starting with step e
to minimize the interaction between R250 and R259,
In checking for interaction, consider the error in-
volved In resetting to the same 1 or 10 VERNIER
position used before.

j. Set Model 214A PULSE WIDTH to 10, width
VERNIER to 9, PULSE AMPLITUDE to 10,amplitude
VERNIER to fully cw. Change scope SENSITIVITY
to 2 VOLTS/CM.,

k. Adjust 10V amplitude R355 to obtain a 11V
(5.5 cm)pulse observed on the scope (be sure PULSE
AMPLITUDE VERNIER ts fully cw).

m. Change Model 214A TRIGGER MODE to EXT,,
and PULSE AMPLITUDE to §0.

n. Connect a de voltmeter across resistor R352;
negative lead at tube side of R352, 1200 ohms, posi-
tive lead clipped to the upright metal shield for tubes
V304 and V305.

p. Set R353, 50 V Amplitude, to mid-position and
adjust Screen Shunt Current Adj R363 until voltmeter
indicates 12 volts. Disconnect voltmeter.

1. Set Model 214A TRIGGER MODE to INT. and
PULSE AMPLITUDE to 20. Change scope SENSI-
TIVITY to 5 VOLTS/CM.

I-3
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Appendix 1

CHANGE 20 {cont'd)

r. Adjust 20 V Amplitude R354 to obtainn 21 V
(4. 2 em) pulse ohserved on the scope. With VERNIER
cew pulse amplitude should decrease to about 10V,

s. Set Mode! 214A controls as follows:

PULSEQUTPRUT » = » s v v s v v v v v v v o =
PULSE AMPLITUDE- » - - 20, VERNIER cw

t. Set Nscilloscope controls as follows:
SENSITIVITY. . . « + + + » 5 VOLTS/CM
VERNIER » + ¢+ CAL

u. Adjust Model 214A PULSE AMPLITUDE VER-
NIER for 4 cm display (20 V), Observe overshoot
at end of trailing edge of pulse.

v. Adjust C319 for 4-4.5 mm (4-4-1/2%)overshoot.
Note

PO T T R L

C319 should not be adjusted for less than
4% overshoot as over-cempensation may
result in rise time deterioration.

w. Set Model 214A PULSE AMPLITUDE to 50 and
VERNIER fully cw. Change scope SENSITIVITY to
10 VOLTS/CM.

x. Adjust 50 V Amplitude R353 to obtaina 52V
(5.2 cm)pulseobserved onthescope. Turning VER-
NIER cew should aecrease pulse amplitude to about
20 volts.

y. Set Model 214A PULSE WIDTH to .05-1, Width
VERNIER to 10, Rate VERNIER fully clockwise
and PULSE AMPLITUDE VERNIER for 50V amplitude.
Set scope sweep time to . 20 SEC/CM.

z. Adjust .05-1 Xiax Width Adj C229 to obtain
width of 1nsec (5 em) observed on the scope.

aa. Set Model 214A PULSE WIDTH VERNIER to
1.  Change scope SWEEP TIME to .l1uSEC/CM,
HORIZONTAL DISPLAY to X10, and adjust HORIZ-
ONTAL POSITION to center trace.

bb. Adjust . 05-1 Min Width Adj R260 to obtain a
pulse width of 100 nsec (10 cm) observed on the scope.
Width of pulse is measured at half amplitude point.
Set scope HORIZONTAL DISPLAY back to X1.

ce. Repeat above procedure starting with stepy to
minimize interaction between €229 and R260. In
checking for interaction consider the error involved
in resetting VERNIER to same 10 position,

dd. Set the ADVANCE/DELAY /DOUBLE switchto
PULSE DELAY.

ee. Set the oscilloscope SWEEP TIME for 10
nsec/cm.

{f. Set the PULSE WIDTH VERNIER for a 50 nsec
pulse width.

gg. Set the ADVANCE/DELAY/DOUBLE switchto
PULSE ADVANCE.

hh. The width of the displayed pulse is 50:5 nsec
at the 50% amplitude point.

I-4
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CHANGE 20 (cont'd)

it. If necessary, select a new value for reuistor
R143 sothatthe pulse advance mode meets specifica-
tion. The sclection of R143 should be between 200
and 430 ohms.

Page 5-20, Figure 5-14,
R135: Change to 250K,
R143: Change to 330 and delete *,
Page 5-21, Figure 5-15,
R201 and R250: Change to 2000.
Page 5-22, Figure 5-16,
Delete R320,
Page 5-23/5-24, Figure 5-17,
R366: Change to 111K.
R367: Change to 376K.
R368: Change to 683. 7K.
Section VI, Tables 6-1 and 6-2,
R135: Change to & Stock No. 2100-0426; R: VAR
COMP 250K OHMS 30% 1/4W
R143: Change to ¢ Stock No. 0687-3311; R: FXD
COMP 330 OHMS 10% 1/2w
R201 and R250: Change to ¢ Stock No. 2100-0090;
R: VAR COMP 2000 OHMS 30% LIN 1/3W
Delete R320.
R366: Change to ¢ Stock No. 0727-0210; R: FXD
DEPC 111K OHMS 1% 1/2W
R367: Change to # Stock No. 0727-0237; R: FXD
DEPC 376K OHMS 1% 1/2W
R368: Change to ¢ Stock No. 0727-0251; R: FXD
DEPC 683, 'K OHMS 1% 1/2wW

CHANGE 21

Page 6-5, Table 6-1,
CR318: Change to HP Stock No. 1910-0016; SEMI-
CON DEVICE: DIODE GERMANIUM.

CHANGE 22

Page 6-2, Tuble 6-1,

C8: Change to HP Stock No. 0160-0043; C: FXD
PAPER 0.051 UF 10% 400 VDCW.
Page 6-6, Table 6-1,

FIE}I:NCI.:hange to HP Stock No. 9110-0082; FILTER:
Page 5-19, Figure 5-13,

C8: Change value to 0.051 UF.

CHANGE 23

Page 6-6, Table 6-1,
FI.[:lI:NCE!:hange to HP Stock No. 9100-2818; FILTER:
J1: Delete: HP Stock No. 1251-2357; Add under
Description: NOT SEPARATELY REPLACEABLE
PART OF FL1. '
Page 6-12, Table 6-1, :
S2: Change to HP Stock Ne. 3101-0033; SWITCH:
SLIDE.
Page 6-13, Table 6-1,
W1: Change to HP Stock No. 8120-0078; CABLE:
POWER SVT-18-3 7.5 FT.
Page 6-14, Table 6-1,
Change HP Stock No. 00214-64101 to HP Stock No.
00214-04401.
Page 6-20, Table 6-2,
Change HP Stock No. 00214-65101 to HP Stock No.
00214-04401,

02056-1
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CHANGE 24

Page 6-14, Table 6-1,

Change HP Stock No, 00214-00207 to HP Stock No.
00214-00201; PANEL FRONT.

Change HP Stock No. 00214-64102 to HP Stock No.
00214-64101; COVER: TOP.

Page 6-15, Table 6-1,

Change HP Stock No. 50008719 to HP Stock No.
5000-0743; COVER: SIDE 7 X 16.

Change HP Stock No. 5060-8713 to HP Stock No.
5060-0752; COVER ASSY: BOTTOM.

Change HP Stock No. 5060-8735 to HP Stock No.
5060-0765; RETAINER: HANDLE.,

Change HP Stock No. 5060-8741 to HP Stock No.
5060-0776; Kit, 7TH RACK MT.

Page 6-20, Table 6-2,

Change HP Stock No. 5000-8719 to HP Stock No.
5000-0743; SIDE COVER . 7 X 16 FM; 28480,
5000-0743; TQ 1.

Change HP Stock No. 5060-8713 to HP Stock No.
5060-0752; BOTTOM COVER ASSY 16 L FM;
28480; 5060-0752; TQ 1.

Change HP Stock No. 5060-8735 to HP Stock No.
5060-0765; ASSY: RETAINER HANDLE; 28480;
5060-0765; TQ 1.

Change HP Stock No. 5060-8741 to HP Stock No.
gﬂgo—ﬁ'f‘iﬁ; KIT - RACK MOUNT; 28480; 5060-0776;

|
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Change HP Stock No. 00214-00207 to HP Stoek No.
00214-00201; PANEL; FRONT; 28480; 00214-00201;

QL
Change HP Stock No. 00214-64102 to HP Stock No.
00214-64101; COVER: TOP; 28480; 00214-64101;
TQ 1.
CHANGE 25

Page 6-2, Table 6-1,
Bl: Change to HP Stock No. 3140-0952; MOTOR:
1/176 HP, 3470 RPM.
Page 6-1b, Table 6-1,
Add: 3160-0060; FAN BLADE 4-IN, DIAM.
Page 6-20. Table 6-2,

Change HP Stock No. 3160-0097 to HP Stock No.
3140.0701; MOTOR SHADED POLE: 28480,
3140-0701.

Add: HP Stock No. 3160-0060; FAN BLADE 4-IN
DIAM.

CHANGE 26

Page 6-, Table 6-1,
DS2: Change to HP Stock No. 1450-0048; LAMP:
PILOT NE 2H OVERLOAD INDICATOR.
Page 6-19, Table 6-2,
Add: HP Stock No. 1450-0048; LAMP: PILOT NE2H;
08717; 858R; TQ 1.
Change: TQ of HP Stock No. 14500419 to 1,

STANDARD OPTIONS.

Standard options are modifications installed on HP
instruments at the factory, and are available on re-
quest. Contact the nearest Hewlett-Packard Sales/
Service Nffice for information concerning standard
options.

OPTION 001
This Option prepares the standard Model 214A for
operation with 230 VAC power by sliding switch S2 to

the 230 V position, and replacing F1 with a 2.0-ampere
line fuse.

HP Stock No. Description
2110-0006 Fuse: CARTRIDGE 2-AMP SLOW-BLOW.
OPTION X95

This Option converts the instrument to the blue-gray
color scheme,

HF Stock No. Description

0021400201 PANEL: FRONT, LIGHT GRAY
00214-64101 COVER: TOP, LIGHT GRAY
5000-0743 COVER: SIDE 7 X 16 BLUE-GRAY
5060-0752 COVER ASSY: BOTTOM BLUE-GRAY
5060-0765 RETAINER: HANDLE BLUE-GRAY
5060-0776 KIT: 7TH RACK MOUNT

OPTION HO1-214A

This ontion modifies a standard Mode! 214A to pro-
vide a TRIGGER QUTPUT pulse amplitude of at least

02056-1

95 volts positive and 16 volts negative, both into a
2000-ohm load. The circuit is shown in Figure 1-2.
The value of R234 is selected to meet the positive
trigger pulse voltage. All parts ure identical to the
standard instrument except those listed below.

HP Stock No. Description
0687-2201 R234: 22 chms 10% 1/2W
00214-00208 Front Panel
+ 150V
+
R230
0 % R2M
52z .
_%:czu 14 ‘
= .05 R232 L o ‘7.8\
82
-TeBV F 3
¢ cRzce 1202 i
R233 . s © QP EceEr
10K 8 DE QUTPUT
'Y Al alm
s EYR
fo%s s = 8 cor ) v
I ov
10 5202 V203 = gRp3at N
> 22 FACTORY SELECTED =

NAA=A=100 =10~ T3
R23%
81

| Y
WA

Figure I-2. Option HO1-214A Modifications
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ﬂ MANUAL CHANGES

MODEL 214A

PULSE GENERATOR

_ Ma: ‘3l Serlals Prefixed: 1239A
LT ‘ "M vyl Printed: NOV 1975
Make aII changes Iisted below as Errata, Check ~m oliowiag table for your instrument serial preflx and/or szrial number

_E S :--‘ .and make listed changels} to the manuaf. N
: Serial P;_aﬁx or Number . Make Changes Serlal Prefix or Number Make Changes
— S K : 1609A ‘. B - : '1 ' 1
— T SR T . 'A’GHANGEY
Tabte 6—2 !

":.Pageﬁ-l'? figure 5-10 S co
L Add: /370 between FI361 and FI404

"Add: 0692 6235, R:FXD COMP 62K OHM 6% 2W,
:;-Page 5.24, figure 5-16, "

Mfr. 01121, Mfr. Part No. HB6235,. TQ 1.
* - R350: Change value to 62l< Add: 0757.0726, R:FXD FLM 511 OHM 1% 1/4W,
- Page 5-26, figure 6-17, - © Mfr. 24546, Mfr, Part No. C5-1/4-TO-B11R-F,
[ Add R370 in line between —~200Vi and junctton of o ooTan, .
" pinss 9, andBof VSOB _ : Delete: 0764-0027. ‘
Table 61, : :
~ A301: Change HP s:ock No. 1o 00214-66507 \ _ . _
nsso Change to'HP Stock No. 0697:6235, R: FXD T L : o
- COMP 62K OHM 6% 2W. - : ' ‘ ;
Add 'R370, HP Stock No. 0757 0725 a FXD FLM , - B
o :lsnoHM 1%1/4w ' ‘

SR .. - Supplement A for
She 0 0021480910

j.; 1_4 April 1976 - _ ;
A= !.lmt additions to this change shnt ‘ . o
‘ Thls chonp t.‘ut wpomdu ali prior change sheats for thss manual
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