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@ MANUAL CHANGES

MODEL 187B
DUAL TRACE VERTICAL AMPLIFIER

Manual Serial Prefixed: 121-
Manual Printed: 1,82

To adapt this manual to instruments with other serial prefixes check for errata below, and make
changes shown in tables.

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
215- 55
ERRATA Figure 3-2,

CR50L: should read CRB03.
CR503: should read CR501.

Figure 3-9,
Assembly AS01 PROBE: should read AG01 PROBE.
All reference deslgnators in ABOL should be in 600 series.

Table 4-1,
R535, 635: should be % Stock No. 2100-0015; var, comp, B00K chms
+30%. 1/4w,
CR511, 512, 515, 517, 611, 612, 615, 617: Change % Stock No, to
1501-0104.
CR513, 613: Change & Stock No, to 1902-0058,

Table 4-2,
Change M Stock No. G-31A-13L to 1502-0058: Change T and RS to 3,
Add: % Stock No. 2100-0015; var, comp, 500K ochms +20%, 1/4w;
Mfir, 71590; Mfr, Part No. Model 2; TQ 2; R3S 1,
Add: @ Stock No, 1801-0104; Diode, Si; Mfr. 28480; TQ B;RS 8.

CHANGE 1 CR507, 508, 509, 510, 807, 608, 609, 610: Change to diode, si;

2 Stock Mo. 1901-0040; Mir. $8925; Mir. Part No. CMD7131; TQ &; RS 8,

Knob, % Stock No. G-T4AU: Delete

Knob, # Stock No. G-T4CF: Delete

Add: Knob, 1", Black, % Stock No. 0370-0029; Mfr. 28480; Mfr. Part No.
0370-0029.

RE15, 516, 615, 616; Delete

R514, 814: Change to resistor, var, ww, lin, 50K ohms +5%; & Stock No,
2100-0352; Mir, John Fluke; Mir. Part No. 21A (Modified); TG 2; RS 1,

See partial schematic below:

VERTICAL
POSITION
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Manual Changes Model 187B Page 2

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
215- 11
CHANGE 1 Add C501, 601: Capacitor, fixed, titanium dioxide, 1 pf £10%,
(Cont'd) 500 vdew; 4 Stock No. 0150-0029,

Add R502, 602: Resistor, fixed, deposited carbon, 100 chms
+1%, 1/10W; & Stock Mo, 0721-0014,
See partial schematic below:

RE02
crgoz o V60l
CREO04
Yé .
R506 A 1 »RE06
RE04 1

Table 4-1,
CR501 thru CR504; Change to diode, gallium arsenide; & Stock No.
1406-0001 {consists of 4 matched diodes).
CRE01 thru CRE04: Change to diode, gallium arsenide; % Stock No,
1906-0001 (consists of 4 matched diodes).

Table 4-3,
Delete: & Stock No, G-29L-52 and G-29L-58,
Add: % Stock No. 1908-0001; dicde, gallium arsenide; Mfr, 28480;
Mir. Part No. 1906-0001; TQ 8; RS 8,

2/27/64




) MANUAL CHANGES

MODEL 1878
DUAL TRACE VERTICAL AMPLIFIER

Manual Serial Prefixed; 121-
Manual Printed: 1/62

Ta adapt this manual to instruments with other serial prefixes check for errata below, and malke

changes shown ih tables,

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
1195 SRR | LB - e L
052- LR P e HE - SN S
043 1,3, 4 =
039- g4
CHANGE #1 Figure 3-8, :

CHANGE 12

CHANGE #3

4/4 /763

Chapge the value of BE508 and R511 to 4000 ohms
Change the value of R610 to 2000 chins

Figure 3-9,
Change the value of RA00 and RE11to 4000 chms
Change the value of RE10 to 2000 ohms

Table of Replaceable Parts,
R509, 611, 609, 611; Change &9 Stock No. to 0727-0115
R610, 610: Change dd Stock Mo, to 2100-0091

g Stock Mo, 0727-0115; Change TQ column to read “g!
i@ Stock Mo, 2100-0081; Change TQ column to read "3"

Figire 3-8,
Delete R53D and replace with a straight throuph connection

Figure 3-8,
Delete RE35 and replace with a stralght through connection

Table of Replaceable Parts,
RE35, 635; Delete

Section HI, MATNTENANCE, Paragraph 3-33,
Change step i to read: “Adjust Response Limit with R523 for less than 5% overshoot

with RESPONSE opthinized, 't
Change step k to read: "Repeat for channel B, using the Response Adiust Limit R623, "

Figure 3-8,
Rermove RATE (10K resistor) irom pins 20 and 23 of P501, Move blue-white lead
from pin 23 to pin 20 of P01, Add R576 (10K resistor) in series with the biue=-

white lead,

Figura 3-8,
Remove RET6 (10K resistor) from pins 8 and 11 of P501. Move blue-orange lead
from pin 11 to pin 8, Add R678 (10K resistor) in series with the blue-orange lead,
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Section 1 hodel 1878
Figure 1-1

Figure 1-1, Model 1878 Dual Trace Vertical Amplifier
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Model 1878

Seetion 1
Paragraphs 1-1 to 1-7

SECTION 1
OPERATION

1-1. GENERAL DESCRIPTION.

1-2, The @ Model 187B Dual Trace Amplifier is a
plug-in vertical amplifier unit for use with the § Model
183A/B Oscilloscope. The unit is shown in figure
1-1. The Model 187B provides the Model 185A/B
Oscilloscope with a bandwidth alwaye greater than
800 me, Bandwidth as highae 1000 me can be obtained
with repetitive input signal uniform from cycletocycle,
The Model 1B7B has two identical but independent
signal channels, each with its own sensitivity, position,
and response controls and therefore can provide the
oscilloscope with two signals simultaneously., A
front-panel switch controls the presentation of the
signals on the cathode ray tube {crt), permitting se-
lection of the following operating conditions: 1)Chan-
nel A signal only, 2) Channel A and Channel B signals
appearing simultaneously but as independentdisplays,
3) Channel A and Channel B signals appearing simul-
taneously, again as independent displays but with the
polarity of the Channel B display inverted, 4) Chan-
nel A signal minus Channel B signal--differential dis=
play, and 3) Channel B signal only,

1-3, The Model 187B uses the sampling technique;
that is, it samples or senses the amplitude at various
points along an input signal instead of continuously
monitoring the signal. Samples are taken each time
a trigger pulse occurs, and the signal is plotted point-
by-point on the ecrt of the Model 185A/B, The actual

Table 1-1,

sampling rate is determined hy the Model 185A/B,
for triggers occurring faster than 100 ke and by the
external trigger input for triggers below 100 ke,

1-4, All necessary connections between Model 1878
and Model 1854/B Oscilloscope are made automatically
when the plug-in unit is inserted intothe oscilloscope,
A lockscerew secures the Model 187B in place; always
tighten the lockscrew after installing the plug-in to
insure good electrical and mechanical connection.

1-5. INPUT PROBES.

1-8, Input signals are applied to the Model 187B
through probes which are permanently attached to the
unit, Signals can be up to 2 volts peak-to-peak with-
out overloading the probes regardless of sensitivity
range, Overload does not interfere with the presen-
tation of a waveform or part of a waveform provided
the probes have about 10 microseconds to recover,
Therefore, be sure any overload precedes the signal
to be viewed by at least 10 microseconds,

WARNING

Voltages greater than 250 volts peak may
damage the probes,

1-7, The basic probe has an axial pin for contacting
a test point and a pin on a sliding ring around the

Specifications

EACH CHANNEL

Passband: DC to greater than 800 me ar 3 db point,
Lesa than 0,50 nsec rise time.* A passband of
dc to greater than 1000 me at 3 db point, cor-
responding to a rize time of less than 0,35 nsec,
may be obtained if operation is limited to wave-
forms that are identical from occurrence to
QCCurrence,

Overshoot or Undershoot: Less than 55, °

Sensitivity: Calibrated ranges 10 mv/em to 200
mv/em in a 1, 2, 5 sequence, Vernier control
bherween steps which increases sensitivity to
3 mv/cm.

Input: By means of input probes for each channel,

Noise: Approximately 2 mv peak-to-peak; reduced
by approximately 5:1 insmoothed (noise compen=
gation) position of response switch,

Input Impedance; 100K shunted by 2 pf,

Accessories Furnished:
187A=-T6A BNC Adapter, 2 supplied
187B=76F Adapter, 2 supplied

Accessories Avallable:
187A-76B Type N Adapter
187A-76C 10:1 Divider
187A=TAD Blocking Capacitor
187B-76E 50-0hm T Connector

The present lack of a pulse generator which can
provide a pulse sufficiently fast and distortion
free to serve as a waveform standard for the
187B makes it difficult to specify exactly the
step response of the 187B, The specified rise
time of less than 0,50 nsec is that observed
from a tunnel-diode pulse generator and includes
the effect of the rise time of the pulse generator
itgelf, estimated to be about 0,2 nsec, The
theoretical rize time of the 1878 based on its
measured bandwidth, which exceeds 800 me, is
leas than 0,44 nsec,

01166-1
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Section 1V
Paragraphs 1-8 to 1-18

body of the probe for contacting ground. The ground
pin should contact ground as close as possible to the
test point. The input impedance of the basic probe
ia 100K shunted by 2 pi.

1-8, Positioning and response interference, and
interaction between channels may result if the probes
are connected together or to the same test point, One
foot of wire or cable between the probes provides
sufficient izolation to aveid these effects,

1-9. ACCESSORIES.

1-10, There are a number of accessories which make
the unit more versatile and easier to use, The ac-
coganries and their functions are listed below, Ad=
ditional information on the use of the accessories
ia covered in Appllcation Note 440,

1-11, 187B-76F
ADAPTER, This sleave : M
i3 used to connect acces-

sories, with screw fit- \

tings, to the probe,

1-12, 187A.76A BNC ADAPTER,
This adapter converts the
probe input to a male BNC
connector.,  The adapter
provides a straight-through
connection only and is not

a cable matching termination.

1-13, 187A-768B TYFE N ADAPTER,

Thiz adapter converts the

probe fnput to a male type i
N connector. The adapter i
provides straight-through ﬁ,ﬂ
connection only and is not
a cable matching termi-
nation.

1-14. 187B-76C 10:1 DIVIDER,
This unit decreases sensi- )
AR
AL T
peak, The inputimpedance x“\\"’
of the probe/divider is 1

tivity by a factor of ten, so
megohm shunted by 2,5 pf, The divider itself has

vou can measure signals
up to 20 wvolts peak-to-

an axial pin like that of the basic probe for contacting
test points,

1-15, 1B7A-T6D BLOCKING CAPACITOR,
This unit mounts directly
on the probe or on the 10:1 ﬁ

divider to provide accoup-

ling.,  With the blocking

capacitor mounted, youcan

connect the probe or probe/divider to de voltages as
high as 600 volts; however, the maximum ac signal
remains: 2 volts peak-to-peak for the probe and 20
volts peak-to-peakfor the probe/divider. With the
capacitor mounted directly on the probe, the rc time
constant is such that a flat-topped, l-psec pulse

1-2

hiodel 1B7H

sags only 1%; with the capacitor mounted on the 10:1
divider, a flat-topped, l-psec pulse sags only 0.1%.
The blocking capacitor adds 0,3 to 0.5 pf shunt ca-
pacitance to the input, Remove the axial pin from
the probe or divider before mounting the blocking
capacitor,

1-16, 187B-76E TYPE N 50-OHM TEE CONNECTOR,
The tee per-
mits observi-
tion of signals
in a 50 ohm
system and can
be placed in
series with or
at the end of a
S0=ohm trans-

‘mission line.

When in series

with the line, the tee neither disturbs the line nor ap-
preciably attenuates the signal being transmitted, At
500 me, insertion loss is less than 1 db and swr less
than 1.5, When theteeis attheend of a line, the line is
unterminated; however, vou can terminate the line by
connecting a low-reflection load such as the @ Model
9084 50-ohm load to the open end of the tee, Both
ends of the tee have female type M connectors,

1-17. RESISTIVE DIVIDERS,
Besistive di-
viders provide
a low-capacity
input {less than
0.4 pfshunt ca=-
pacity) and in-
put attenuation,
The dividers
can be useddi-
rectly with the
probes of the
187B or with
the  AC-l6V

%

Delay Line and 185A-T6A Sync Take-Off when the
Model 183A/B Oscilloscope is to be triggered with
the wertical input signal, Divider data {s listed in
table 1-1, T'o provide their specified attenuation, the
dividers must be terminated in 50 ohms,

Table 1=2, Hesistive Dividers

— Max. Input
Divider |A%eh~| Input thpecance | Voltage
e {rms)

185A=21C1 o1
153A-21D| 10:1
185A-21E | 5O:1
185A-21F | 100:1

250 (0.4 pf shunt) 10
500 {0,4 pf shunt} 12
2500 (0.4 pf shunt) 25
S000 (0,4 pf shunt) 35

1-18, The AC-16W Cable, a 3-fr, 50-chm coaxial
cable, permits useof thedivider at theend of a flexible
line for probing into circuits., To provide proper
termination for the dividers or divider/cable combi-
nation, use the 18TB-T6E 50-ohm tee connector and
50-ohm load with the probes.
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Model 1878

1-19. VERTICAL POSITION.

1-20, The VERTICAL POSITION controls provide
continuous controlup to a maximum which is equiva=-

lent to about +2 volts dc on the input, regardless of
sensitivity, As a result, you can position on the crt
any portion of a signal which is less than about
+2 wolts, and although parts of a signal may be as
much as 60 screen dlameters off screen, the first
sample on the crt is valid, VERNIER controls pro-
vide fine adjustment of vertical position,

1-21. The Model 187B° responds to de as well as ac,
and some unbalance in the probeis normal. For these
reasons, vertical position may shift and require re-
setting when you change sensitivity, Also, dc zero
depends somewhat on circuit impedance, so to deter-
mine zero level, de-energize the clrcuit under test
rather than remove or short circuit the probe,

Section I
Paragraphs 1-19 1o 1-23

1-22. RESPONSE.
1-23. DEFINITION,

1-24, Response of the Model 1878 is a measureof its
sampling efficiency, its ability to follow any voltage
change from sample to sample, Response is optimum
when, within the rise time limits of the Instrument,
the vertical position of each sample on the crt corre=
sponds exactly to the amplitude of the input signal at
the time of the sample, [f response is low, more
than one sample is required to respond to a change,
If response is high, there is sample-to-sample over-
shoot and ringing. See figure 1-2,

1-25, The Model 1878 provides two types of re-
sponse, normal and smoothed, either of which can be
selected from the front panel, MNormal response is
optimum, when properly adjusted (=see below) and

I ity
LAST | T b
SAMPLE [ + ' T
P T ] |-||::|||l |I1.|l... i i
3 :: ]
|‘|ill+l||n1|+|tli'i|ll'l
FIRST . i
SAMPLE g h i (a)
L 1
LAST : -
SAMPLE | 3 T =
| [P S— ,“,“,.,,,::,,,..,!L,,,,,“.“"
+ it
1. Select channel A or B, FIRST ; 7
SAMPLE e A N ER N R N NN (N
2, Connect probe to circuit under test, f I (b)
I T i
3. Adjust Model 185A/B TIME SCALE and
DELAY for a presentation on screen. [ -
4, Adjust Model 187B SENSITIVITY for a 2
display between 5 cm and 6 cm high, (s = S
SAMPLE 5= 2 X e 5
5. Set RESPONSE switch to NOBRMAL, o T i |
|-|||-r'niHH:IIIi‘:ii_‘“liliiiIII‘:IIHIIH
6. Rotate RESPONSE ADIUST so second ARl e —L— | |,
sample from left is onthewavelormas . + i
shown in waveform (bj). R E I T AN rAEL !
7. Waveform (a) indicates response too high, |te)
high, A
8. Waveform(c) indicates response too low,
Figure 1-2, Optimizing the Response Adjustment
01166=1 1-3




Sectlon 1
FParagraphs 1-2f to 1-41

ig intended for most measurement situations. Normal
response should be used when viewing non-uniform
signals and fast pulse time, Smoothed response pro-
vides a filtering of the input signal that reduces the
effects of noize and jitter by about 5:1 compared to
the effects seen on normal response, Smoothed re-
sponse is very useful for viewing noisy and unstable
and non-uniform signals,

1-26, ADJUSTMENT,

1-27. NOBMAL EESPONSE. Adjustment for optimum
operating conditions areillustrated in fHpure 1-2,
Any waveform that produces a level difference be-
tween the beginning and end of the display may be
used for this adjustment,

1-28, The response should be checked occasfonally
during warmup. The response may also change
slightly each thme the probe is moved to a point of
different impedance. [If uniform pulses of nominal
rige time (a few nanoseconds) are being viewed the
response will rarely need readjustment once it has
been set,

1-29, SMOOTHED RESFONSE, Obtain SMOOTHED
RESPONSE by setting the response in the normal
condition, as described in figure 1-2, and then moving
the RESPONSE switch to SMOCOTHED.

1-30, INCREASED PASSBAND, Increased passhand
may he obtained by adjusting the RESPONSE contraol,
50 the second sample is halfway between the first
sample and the waveform, Although overshoot in-
creases inthiscondition of operation, itis very useful
when viewing transients between 0.5 ns and 0,35 ns,
The instrument now requires more than one sample to
display the amplitude of the input signal and therefore
acts similar to smoothed response, This effect can
be made negligible by selecting a time-scale so the
step is displayed by at least 15 samples,

1-31. DUAL TRACE OPERATION,

1-32, Dual trace operation permits time and ampli-
tude comparisons between the signals applied to the
two channsls of thebModel 1878, Both channels sample
at the sametime, and the two channels are alternately
connected to the crt at such a rate that both signals
appear during the same sampling period, Thus corre-
sponding samples on the two traces represent the
game instant of time, Since the two channels are
independent, you can operate them at different sensi-
tivities without loss of calibration and socancompare
large signals with small ones,

1-4

hicdel 187B

1-33, There are two types of dual channel operation:
ALB and AR-B, On A&B positive-going signals
produce positive-going waveforms on both channels,
On A-B, the Channel B signal is inverted,

1-34. DIFFERENTIAL OPERATION.

1=35, Differential (A-B) operation permits obsezr-
vation of the difference between two signal voltages,
This tvpe of operation is useful when measuring
signals which are balanced to ground, signals which
are not referenced to ground, and signals which con-
tain common hum, pickup, and other equal {common
mode) components. As a differential amplifier, the
Model 1878 attenuates common mode signals 20 db,

1=36. Before switching to A-B, independently po-
gition the entire presentation from each channel on
screen, Also, each time vouchange differential sensi-
tivity, recheck vertical position of each channel
separately.

1-37. DELAY LINES.

1-38, A finite delay exists between the time the synoc
circuit is triggered and the sample s taken. When
triggering from the source being viewed, anexternal
delay line must be Inserted in the line supplying the
vertical signal to offer a corresponding delay, The
rige time of the delay line must be somewhat faster
than the rise time of the signal to be viewed to elimi-
nate waveform distortion.

1-39, The AC=16V was designed around a compromise
between rise time and space, This delay line has a
bandwidth of approximately 1000 me withanominal 1 ns
rise time between the 09 and 20% points. These rise
times are more than adequate for most mmeasurements,
For very fast rise times delaylineload {AC-16V-76A)
should he used with the delay line to compensate for
the inherent coaxial cable rise time.

1-40. OPERATING INSTRUCTIONS.

1-41. The following figures give hasic operating in-
structions for the Model 187B, These instructions
supplement the instructions in the Model 185A/B
Oscilloscope manual,

Figure 1-3. Single-Channel Presentation
Figure 1-4, Dual-Channel Presentation
Figure 1-5, Differential Presentation

01166-1




hodel 187B Section 1
Figure 1-3
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1. Select CHANNEL A, 8. Adjust DELAY to produce a jump between first
sample on left and waveform (maximum jump:
2, Connect probe to test point. 1f sipgnal is 100 mv),
greater than 2 volts peak-to-peak, use ex. 9, Set RESPONSE ADJUST to make second sample

ternal attenuator, Warning: Voltages greater

=2 If
than 50 voits peak may damage probe, from left part of waveform (see figure 1-2)

range iz limited, see step 12,

3. Ser SENSITIVITY as desired (set VERNIER to

CALIBRATED for calibrated sensitivity), 10, Return SCANNING, TIME SCALE MAGNIFIER,

and DELAY to desired settings.

4, Adjust VERTICAL POSITION as desired, 11.1f desired, set RESPONSE to SMOOTHED to

2 reduce noise effects, Rise time is affectedless
5. Set SCANNING to MEDIUM. than 10FF if rise on NOBMAL is displaved by
6. Set RESPONSE to NORMAL. more than 26 samples,
12, Besponge Adjust Limit - see section 111, para-
7. Set TIME SCALE MAGCNIFIER to X2 or higher, graph 3-31,

Figure 1-3, Single-Channel Presentation

01166-1 1-5
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Figure 1-4
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1. Select A&B to directly compare Channel A and Channel B signals. Select A& -B
to compare Channel A signal with inverted Channel B aignal,

2, Connect probes to signals to be viewed,

3, Set controls for each channel as instructed in Single-Channel Presentation,

Figure 1-4. Dual-Channel Presentation
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Figure 1-5
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1. Connect probes to signal{g) to be viewed,

2. Select A& B and set controls for each channel as instructed in Single-Channel
Presentation. Be sure entire signal from each channel iz on screen,

3. Select A -B., (If you change sensitivity, return to A& B and readjust VERTICAL
POSITION controls to place both traces on-screen.)

Figure 1-3. Differential Presentation
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Model 187B

section 1
Faragraphs 2-1 ro 2-9

SECTION I
CIRCUITS

Ll

2-1. INTRODUCTION.,

2=2, The Model 1278 is a plug-in dual channel verti-
cal amplifier for the Model 185A/8 Oscilloacope, The
channels of the Model 1878 are identicalin their oper-
ation, g0 only Channel A is covered in this section,

2-3, The Models 1585A/B and 187B combination uti-
lizes the sampling techniques to synthesize high-
frequency, repetitive waveforms without resorting to
high-frequency amplifiers. The Model 1878 senszes
the amplitude of a particular 0.5-nsec section of an
input signal and applies this amplitude after ampli-
fication to the vertical amplifier of theModel 185A /B,
Thig sensing or sampling occurs on the command of
the Model 185A/B and occurs slightly later on each
oceurrence of the input signal, Each time the Model
1878 is commanded to sample, the Model 185A/B
moves the crt beam horizontally a distance corre-
sponding to the added time delay from sample to
sample, and each sample is stored or stretched and
continuously diaplayed until the next sample. Figure
2-1 is a simplified illustration of the sampling
technigue,

2-4. BASIC OPERATION,

2-5. MODEL 1878 AS FEEDBACK DEVICE,

2-6, The Model 187B ia a feedback device which de-
tects any difference or error between an input voltage
and a previously stored output voltage and then nulli-
fies that difference by changing the stored output
voltage, Refer to figure 2-2, The stored voltage is
fed back to a capacitance in the probe, and the voltage
on this probe capacitance is compared to the input
voltage during sampling time, 1f the voltage on the
probe capacitance Is different from the input voltage
when the sampler gate opens, the capacitance charges

or discharges toward the input voltage. Any error
between the input voltage and the stored output voltage
during sampling then, appears as a voltage change
across the probe capacitance. This voltage change,
amplified and stretched, corrects the stored output
voltage to make it equal to the input voltage ar the time
of the szample,

FEEDBAGK

SAMFLER
GATE I
AMPLIFIER
INPUT &—C AND & QUTPUT

STRETCHER

PROBE
CAPACITANCE | .

Figure 2-2, Sampler and Feedback

2-7, The sampler gate closes before the probe capa-
citance has time 1o charge or dischargefully, Ampli-
fier gain is adjusted to compensate for this fact, Thus
the loop gain is unity, and the feedback fully charges
the probe capacitance to the level of the input after
only one sample, This nulling arrangementstabilizes
the sensitivity of the system by making ir dependent
only on the feedback and independent of the sampler
and amplifier,

2-8. SIMPLIFIED OPEEATION,

2-9, Figure 2-3 is a simplified block diagram of one
channel of the 1878, The sampler pulse generator and
blocking oscillator are common to both channels and
operate the sampler gates, stretcher clamps, and

|2

NPl gl aluluinllu”

a. SIGNAL BEING SAMPLED

678
245

b. FRESENTATION OM CRT A3

9

Figure 2-1. The Sampling Technique
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Section II Model 1878
Faragraphs 2-10 to 2-16
FEEDBACK
1 _ FEEDBACK )
smﬂm«.r/_- S y
STRETCHER
PRESENT ; CLAMP
S&MPLE
SAMPLER O
GATE OUTPUT STRETCHER t
INPUT CAPAGCITOR GATE J
} AC
5 e 2 AMPLIFIER : DC
| i AMPLIFIER |—&—p OUTPUT
& I : PROBE I [UNITY GAIN)
PREVIOUS | IGAPACITANGE ! SRR
SAMPLE [ %
' : I CAPACITOR
! 1 —_—
: [ n
SAMPLER
PULSE BLOCKING
GENERATOR CSCILLATOR
T T BL-M= 251
TRIGGER TRIGGER
FROM |854/8 FROM 1854 /8

Figure 2-3, Simplified Block Diagram of One Channel

stretcher gates in both channels simultaneously, (For
the purpose of illustration, the sampler and stretcher
gates are shown as switches. However, gate and
switch terminoclogy are oppoaites: when agateis open,
it acts as a closed switch; when a gate is closed it acts
as an open awitch.}

2-10, Prior to a sample, the output of the Model 1878
is at a level determined by the voltage stored on the
stretcher capacitor. This voltage is fed back to the
probe capacitance and to the output of anac amplifier.
Therefore, both the probe capacitance and the output
coupling capacitor of the amplifier have this voltage
stored on them,

2-11, TheModel 185A/B simultaneously applies two
triggers to the plug-in, one to the sampler pulse
generator and one to the blocking oscillator, When
triggered, the sampler pulse generator opens the
sampler gate for about 0.5 nsec, 1f there is any
difference between the input voltage and the voltage
stored on the probe capacitance, the probe capacity
starts to charge toward thelevel of the input, However,
the capacitance has timetocharge toalevel only about
15%, of the way between the previously stored level and
the level of the input, The sampling efficiency of the
sampler itself is therefore about 15%,.

2-12, The wvoltage across the probe capacitance is
the input to the ac amplifier. Since the amplifier s
ac coupled, ir is sensitive only to a voltage change
on the probe capacitance, The output of the ampli-
fler is the same polarity as the inputand is applied ta
the stretcher,

2-13, The blocking oscillator opens the stretcher gate
and unclamps the stretcher input at the same time

2-2

thar the sampler pulse generator opens the sampler
gate, However, the stretcher gate and clamp ave
operated for 0.5 psec, 1000 times longer than the
sampler gate is opened. This time interval is long
enough for the voltage across the stretcher capacitor
to change by the full amount of the signal from the
ac amplifier. When the astretcher gate closes, the
stretcher capacitor has essentially no discharge path,
=0 the voltage across the capacitor remains essen-
tially constant (and the sample is stretched) until the
next sample, The output of the Model 1878 then re-
mains at the new level for the full interval between
samples. Since the sampling rate {s between 50 cps
and 100 kc, each 0.5-nsec sample is stretched any=
where from 10 psec to 20 msec,

2-14, The new output level is fed back to the capaci-
tance in the probe, AC amplifier gain is set s0 that
the feedback charpges the probe capacitance to the full
value of the input voltage at the time of the sample.
This feedback has the effect of ralsing the overall
sampling efficiency to 100%.

2-15, The new output level is also fed back to the
amplifier ourput capacitor by the stretcher clamp,
The feedback changes the charge on the amplifier
output capacitor to correspond to the new output level,
The MModel 1878 {sthen ready for another sample com=
mand from the Model 185A/8.

2-16. If there iz no change in input level from sample
to sample, there is no voltagechange across the probe
capacitance, Consequently, there is no input to and
no output from the ac amplifier, and the amplifier
output capacitorholds the input to the stretcher ca-
pacitor constant while the stretcher is unclamped and
the stretcher gate is open, Therefore, there is no
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change at the cutput of the Model 1878 and the probe
capacitance remains charged to the level of the input,
The Model 1878, then, extracts energy from the
circuit under test only when the signal level changes
from one sample to the next.

2-17. COMPLETE BLOCK DIAGRAM,

2-18. Figure 2-4 is a complete block diagram of
Channel A, The sampling gate, probe capacitance,
and cathode follower V301 are in the probe. The cath-
ode follower is a bufféy between the probe capacitance
and the forward attenuator to maximize the discharge
time of the capacitance and provide sufficlent drive
to the ac amplifier through the forward attenuator,

2-.19, Cathode follower V503 is a buffer between ac
amplifier V502 and the stretcher to provide sufficient
drive to charge stretcher capacitor C518, The volt-
age across the stretcher capacitor is applied to dc
amplifier V304,/0302, The dc amplifier has a gain
glightly greater than unity to make the combined gain
of cathode follower V503, stretcher gate, and the
amplifier equal to unity, The output of the dc ampli-
fier 1s the output of the channel and is the source of
the feedback to the probe capacitance and the output
capacitor of the ac amplifier, Thefeedbackis applied
to the probe capacitance through afeedbackattenuator
and emitter follower Q504,

2-20, The feedback attenuator determines the sensi-
tivity of the channel by fixing the amount of feedback

Section 11
Faragraphs 2-17 to 2-23

applied to the probe capacitance. Although the feed-
back is positive on a per sample basis, overall feed-
back iz negative because it is the feedback prior to
a sample that is compared to the input veltage during
a sample, Thus, sensitivity or gain is inversely
proportional to the feedback factor, as in any nulling
BYStem.

2-21, The feedback to the probe capacitance is posi-
tive on a per sample basis, However, the inherent
delay in the circuitry prevents the feedback signals
from appearing at the output of ac amplifier V502 until
after the input to cathode follower V503 is clamped.
Thus, positive feedback effects are eliminated,

2-22, Blocking oscillator 0503 applies a blanking
pulse to the Model 185A/B in addition tooperating the
stretcher gate and clamp, The pulse blanks the crt
and prevents sampling and stretching transients from
appearing.

2-23, Front=panel controls are shown on the block
diagram (figure 2-4), The ADJUST control permits
some adjustment of the sampling efficiency of the
sampler (see below)., The VERTICAL FPOSITION
control effectively adds a voltage in series with the
feedback, The output of the channel then changes until
the feedback cancels the positioning voltage. This
type of positioning permlts position adjustment up to
an equivalent of about £2 volts at theinput regardless
of sensitivity.

UNCLAM CLAMPED  are KEME GLosED
PED G
FEEDBACK K‘} k SPEN
SIGNAL
NORMA L=
ADJUST SA00TH —_ /
9 PROBE QUTPUT /
B | k- ':lwu CAPACITOR J
. ; :
| sawrLing J GITRODE | | ropwunn A CATHODE | | STRETCHER { DG ANFLIFIER
> SATE S FOLLOWER f—++ ATTERUATOR —+{ ANFLIFIER |—ii-9 FOLLOWER f—+ GATE ] V04, 0502 L]
| CRSCI-504 j | ] T Y507 [ V503 CREIA-CRSIT I oty g || W‘{SUT
: P 3 : i L ; |B5A/B
I ;‘ 1 | f’* =
: PROBE : i csig y
. CAPACITANCE | i STRETCHER *
e . ] , i CAPACITOR O
|
ENITTER 1 ]
st | [verTicac] +-O '
TR T POSITION I [seEnsiTivITY
|
PULSE (O . L. ]
CENERATOR L STRETGHER ELOCKING
4501 - i CLANP GRAOT- ba DECILLATOR = BLANKIMG PULSE
T 1 CRIM 0503 TG CRT IN IBSA
1 K
TRIGGER rEEulnAr.rL FEEDBAGK
FROM 1854/B ATTENUATOR I® T
TRIGGER
FROM IB54/B
Figure 2-4. Complete Block Diagram of Channel A
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Paragraphs 2-24 to 2-32

2-24, The SENSITIVITY switch controls both forward
and feedback attenuators. The forward attenuator
inversely tracks the feedback attenuator to maintain
a constant loop gain regardless of sensitivity and
maintain the overall sampling efficiency of the channel,
The NOBRMAL-SMOOTHED ‘switch reduces the gain
of the ac amplifier by a factor of five when set to
SMOOTH and so reduces the overall sampling effi-
ciency by the same factor. Thus more than one sample
is required to nullify a difference between a voltage
stored on the probe capacity and an input voltape,
The result is a filtering action which does not affect
sensitivity but reduces the effects of noise and jitter,
The sensitivity VERNIER control permits continuous
adjustment of sensitivity between fixed settings of
the SENSITIVITY switch,

225, The Vertical Presentation switch, not shown
on the block diagram, determines the presentation
on the crt of the Model 185A /8B Osecilloscope. How-
ever, the clreults contrelled by the switch are in the
oscilloscope itself, Thus both channels of the Model
1878 continuously apply their signals to the oscillo-
scope, and signal selection occurs inthe oscilloscope,

2-26. CIRCUITS,

2-27, The sampler pulse generator sampler, and
stretcher circuits are described below. The remaln-
ing circuits of the Model 1878 are conventional and
are not covered here,

2-28, SAMPLER PULSE GENERATOR,

2-289, Figure 2-5 is a schematic diagram of the
sampler pulse generater, The generator consists of
a blocking oscillator with a pulse-shaping diode,
CR524, at the output. Prior to a trigger from the
Model 1854 /B Oscilloscope, CR524 is forward hiased

hModel 187B

and concducting.  When the trigger from the oscillo-
scope fires the blocking oscillator, the blocking os-
cillator applles reverse bias to CRS524, and reverse
current flows in the dicde, The reverse current is
supplied by the carriers in the junction as they are
swept out of the junction by the reverse bias., Thus
the diode does not stop conducting immediately, and
the voltage acrosa it remainag low. Whenthe carriers
in the junction are depleted, the diode stops conduct-
ing very suddenly, As a result, a very fast-rising,
negative-going signal appears at the anode of CR524;
and a very fast-rising, positive-going signal appears
at the cathode of CR324, Capacitors C505 and C506
and assoclated eircult components differentlate the
signals into positive and negative pulses about 2 nzec
long. It ia the 0,5 ns top of these pulses that actuate
the sampler pate,

2-30. SAMPLER,

2=31, The sampler cousists of a four-diode gate and
agsoclated circultry, as shown in fipure 2-6, All four
iodes of the sampler gate are normally biased in the
reverse direction by veltage derived from a resistive
divider, and the gate is closed. The pulses from the
sampler pulse generator overcome the reverse bias
and open the diode gate. The input slgnal then starts
to charge the probe capacitance, which is the input
capacitance to cathode follower V301 including the
wiring capacitance between the sampler switch and
the cathede follower. After the pulses cease, the
diode gate again closes. The feedback signal then
slowly charges the probe capacitance to the level of
the input at the time of the sample, In addition, the
feedback shifts the bias voltages applied to the diode
gate to center the capacitance voltage between the
bias voltages,

2-32, Transformer T501 is a low-impedance path for
the two sampler pulses, which have opposite polarity,

=IQ0Y

1
%aaaa

15K

CR525

1]
SAMPLING CAS24 GD
GATE f""d ,J‘

“+— TRIGGER
SAMPLER FROM 1B5A/B
PULSE

GENERATOR
Q50|
2mIE0a
CHI0

O LF .

Figure 2-5. Sampler
2-4

Pulse Generator
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Section Il
Paragraphs 2-33 to 2-36
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Figure 2-6, Sampler

and it tends to cancel any unbalance berween the pulses.
However, the transformer is a high impedance to the
input signal, which is applied as in-phase signal to
the two windings; so the transformer confines the
input signal to the sampler.

2-33, The biasing network applies about four volts
bias to the sampler gate diodes, Since the blas volt-
ages are shifted so that the sampler output voltage
is centered between them, the input sigpal will turn
on one of the input diedes if the slgnal varies more
than about £2 volts from level of the voltage on the
probe capacity, This factor limits the dynamic range
of the Model 187B 1o about 2 volts, This 2-volt range
ig not necessarily centered about zero, Any signal ar
portion of a signal which can be positioned on the crt
is wvalid provided the input signal does not turn on the
sampler diodes less than 10 psec before a sample
or | usec after,

2-34, The overall sampling efficiency of the Model
1878 depends upon (1) the time constant of the probe
capacitance and the signal source impedance, (2} the
length of time the sampler gate is open, and (3) the
loop gain of the Model 187E, The loop gain is fixed,
To make up for changes in source impedance from
one test point to another, the ADJUST control permits
gome adjustment of sampling time, The control actu-
ally adjusts the biaa applied to the sampler diodes,
Figure 2-7 shows how bias changes vary the sam-
pling titme,

01166-1

2-35, The rise time of the instrument is equal to the
gample time (width of the sample) since this ia the
minimum time the unit can respond to a perfect step,
Since step funcrion is averaged over the sample time,
decreasing the sample time, figure 2-7, will effec-
tively speed up the response of the instrument and
hence increase the passband,

—————— Bias Fe
SAMPLING PULSE

AMPLING TIME
OR Blas #

M

= SAMPLING TIME
FOR BIAS #2 L

Figure 2-7, Sampling Time vs Sampler Biaa

2-38, The armplitude of the sampler pulses varies
some during instrument warmup and with sampling
rate, The ADJUST control also permits adjustment
of sampler bias to maintain a conatant sampling time
under these conditions, In any case, the ADJUST
control should always be set for an overall sampling

2-5
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Figure 2-8, Stretcher

efficiency of 1{H% (optimum response), otherwise rise
time ig affected, for it is directly related to sampling
time,

2-37. STRETCHER,

2-38, Figure 2-8 is a schematic diagram of the
stretcher, Between the samples, the stretcher clamp
diodes, CR507-CR510, are forward biased and appear
as a closed switch berween the output ofthe de ampli-
fier V504 /0502 and the input tocathode follower V503,
Diodes CR511 and CR512 help limit the current through
the 7-8 winding of transformer T504 between samples,
thus helping to keep the forward bias current for the
clamp diodes from being shunted through the trans-
former, and vet provide a low Impedance path for the
pulse from the transformer, Also between samples
the stretcher gate diodes, CR514-CRE17, are reverse
biased and appear as an open switch between cathode
follower V503 and stretcher capacitor C518, Break-
down diode CR518 limits the reversebiastoabout 7 v,

2=f

2-39%, When blocking oscillator Q503 (not shown)
firea, it applies reverse bias to the stretcher clamp
diodes and forward blas to the stretcher gate diodes,
Then the grids of cathode follower V303 are free to
follow any =signal from ac amplifier V502, and the
signal from the cathode follower will pass throughthe
stretcher gate to stretcher capacitor C518, If there
is no signal from the ac amplifier, C515 maintains
the previous level at the input to cathode follower
V503, Afrer the blocking oscillator pulse ceases, the
cathode follower grid is again clamped to the output
of the de amplifier, and the stretcher capacitor is
disconnected from the cathode follower,

2-40, The stretcher capacitor is in the grid circuit
of V504, the input stage of the dc amplifier. Since
it ig important that C518 maintain its charge between
samples, V304 iz a 5654 tube, atypewhich character-
istically has low grid current,
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3-1. INTRODUCTION,

Section 111
Paragraphs 3-1 to 3-4

SECTION 111

MAINTENANCE

scope. The check is a good test as part of incoming
quality control inspection and preventive maintenance,

3-2, This section containe information covering main-

tenance and repair of the Model 187B Dual Trace 3-3. TEST EQUIPMENT.

Vertical Amplifier. Included ig a performance check

to werify proper operation of the instrument. The 3-4. The equipment recommended for testing and
complete check can be made from the front panel with repairing the Model 187B is listed in table 3-1,
the instrument installed in a Model 185A/B Oscillo- Maintenance Test Equipment and Acceszories,

Table 3-1, Maintenance Test Equipment and Accessories

Instrument Type Designation Required Characteristics Use
Cscilloscope AN/USM-1054 Passband: de to at least 10 me Ohserve waveforms for
or troubleshooting and ad-
# 1608 with 1624 Imput Impedance: 10 megohms justment

Dual Trace Vertical
Amplifier and
AC=21A Frobe
or

g 150A with 1528
Dual Trace Vertical
Amplifier and
AC=21A Probe

{with probe)
Sensitivity: 0.05 v/div to 10 v/div

DC vVoltmeter/
Chmmeter

ME-254A/U
or
fe Model 4124

or
#p Model 4100

Voltage Range: 1 v to 300w Voltage and resistance
Imput Impedance: at least 100 meg-| measurements
ohmsa

Resistance Range: from less than
100 ohmms to at least 100 megohms

Pulse Generator | % Model 2134 Rise Time: 0,5 nsec or leass Signal source for perform-
Amplitude: about 0.4 v ance check and adjustment
Must aync from 0,5 v external pulse
Tee Connector #h 187B-76E Characteristic Impedance: 50 chms | Permit 50-ohm termination
for 1878 Probes of 1878 probes
S0-ohm Termi- #5 Model 908A Impedance: 50 ohms Terminate Tee connector
nation Load
Attenuator # Model 355B Attenuation Range: 20 to 30 db Attenvate signals to con-
FPagsband: dc to at least 500 me venient amplitudes for
Impedance: 30 chms use in adjustment
Plug-in i 185A=-394 Fermit operation of 1878
Extender® cutside 185A /8B Oscilloscope
. * Extension cable can be used in place of plug-in extender, To fabricate a cable, wire together like-
numbered pins of 24-pin male and female connectors--Amphenol 26-4100-24F and 26-4200-245,

Use standard insulated wire for all pins but 7, 17, and 19; use 50-ohm coaxial cable for these pins,
Make cable about 18 inches long to allow plug-in to rest on bench in front of oscilloscope,

O1166-1
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Section [II
Paragraphs 3-3 to 3-12

3-5, PERFORMANCE CHECK.

3-6. The following tests determine the cperational
status of the Model 1878, Thetestsare made with the
fnstrument installed inthe Model 185A /B Oscilloscope,

%

3-7. VERTICAL POSITIONING,

8., Set MODE to FREE RUN and SCANNING toFINE
{Model 185A) or full clockwise (Model 183B),

b. Set Vertical Presentation to CHANNEL A, and
SENSITIVITY to 200. Connect BNC adapter {187A-
764 and 187B-76F sleave) to end of probe,

c. Rotate VERTICAL POSITION from one extreme
to the other, Trace should move well off screen in
both directions and should be well on screen with
VERTICAL POSITION centered. If vertical position
fs faulty, refer to the troubleshooting section,

d. Repeat for Channe] B,

3-8, RESPONSE.

a, Set TIME SCALE to 10, TIME $CALE MAGNI-
FIERE to X2, SCANNING to FINE, MODE to FREE
RUN, and CALIBRATOR AND SYNC PULSE to ON,

b. Set channel selector to CHANNEL A and connect
Channel A probe to 50-me calibrator output of Model
185A/B.

¢. Set Chamnel A SENSITIVITY to give a signal 2-
to 4-cm deflection on crt: set Channel A RESPONSE
to NORMAL,

d, Adjust DELAY to provide step between first
sample on left of crt and waveform; be sure step s
less than 100 my,

e, Optimize response by varyving ADJUST until
second sample is part of waveform (see figure 1-2),
Final setting of ADJUST control should be between
10 o'clock and 3 o’clock. If not, check step response
adjustment,

f. Set RESPONSE to SMOOTHED, Jump from first
sample to waveform should require several samples,
In addirion, presentation on crt should shift vertically
less than 3 cm and amplitude should remain constant
as RESPONSE is switched from NOBMAL to SMOOTH-
ED, If shift is excessive or amplitude changes,
check stretcher galn and balance adjustment,

g. Repeat for Channel B,

3-9, SAG,
a. Set Vertical Presentation to Channel A,

b, Set MODE to FREE RUN, then to TRIGGEE to
stop sampling,

¢, Spot should drift vertically at a rate less than
10 em/sec, If drift is excessive, see troubleshooting
paragraph 3-22a,

d. Repeat for Channel B,

3-2
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3-10, VERTICAL DISPLAY,

8. Set TIME SCALE to 10, TIME SCALE MAGNI=
FIER to X5, SCANNING to FINE, MODE to FREE
RUN, and CALIBRATOR AND SYMNC PULSE to ON,

b, Connect Channel A probe through Divider 187A/B-
76E to syne pulse out and Channel B probe to 50-me
calibrator; use 187A-76A BNC adapters,

¢. Set Vertical Presentation to A & B, SENSITIVITY
controls to give each signal 2- to 4-cm deflection,
and VERTICAL POSITION controls toslightly separate
the traces,

d. Set Vertical Presentation to each position and
check for correct display on crt, If display is in-
correct, check switch, then main vertical amplifier
in Model 1854,

3=11. SENSITIVITY CALIBRATION,

a, Select any time scale; set SCANNING to FINE,
MODE to FREE RUN, and AMPLITUDE CALIBRA=
TOR to ON,

b, Set Vertical Presentation to CHANNEL A and
connect Channel A probe to amplitude calibrator
OUTPUT with 1874-76A BNC adapter,

c. Set Channel A sensitivity VERNIER to CALI-
BRATED and check calibration at each of the cali-
brator awitch settings,

d. Bepeat for Channel B.

e. If sensitivity calibration of either channel ig in
error by more than 5% check the input to the main
vertical amplifier of the Model 185A/B versus signal
deflection on the crt (main vertical sensitivity: 50
mv/em) and check Instrument introducing the error,

3-12. RISE TIME AND OVERSHOOT,

a, Set TIME SCALE to 10, TIME 5CALE MAGHI-
FIER to X1, SCANNING to FINE, MODE to FREE
RUN, and CALIBRATOR AND SYNC PULSE to ON.

b. Set Vertical Presentation to CHANNEL A, SEN-
SITIVITY to 100, and RESFONSE to NORMAL,

¢, Connect Model 185A/B S¥YNC PULSE QUTPUT
to TRIGGER of Model 213A pulse generator, See
figure 3-1, (If Model 185A Oscilloscope has serial
prefix 023- or above, set Model 2134 TRIGGER to
POS; for Model 185A prefix below 023 and Maode! 1858
set TRIGGER to Neg,)

d, Connect 187B-7AE 50-ohm Tee connector to
Channel A probe and terminate one end in 50 chms.

e, Select positive pulse output of pulse generator
and connect it to terminated Channel A probe through
S0-ohm coaxlal cable at least 3 ft long,

f. Adjust pulse generator SENSITIVITY contral for
stable step (leading edge of pulse) on ert,
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Model 187B

g, Set TIME SCALE MAGNIFIER to X20.
h, Optimize response:
(1) Adjust Delay to place step at right end of dis-
play such thatr first sample at left of display
is 30 to 100 mv above display base line.

{2y Set  ADJUST of Chamnel A to make second
sample part of base line,

i, Readjust DELAY to center step on cri.

j. Mote rise time and overshoot, Bise time of the
Model 1878 (10 to 97Z) should be less than (0,5 nsec,
and overshoot less than 3% of the pulse amplitude,
If either is excessive, check response adjustment.

MHote
Measured risetimeis the RMS of the Maodel
1878 and Pulse Generator rise time.
k, Switch to negative pulse cutput of pulse generator,

m, Mote rise time and oversheoot, Ifeitheris exces-
sive, check step response adjustment,

n, Repeat for Channel B.

ELLT
500 TERMINATION
dzi1878

aync @ ‘_‘.I:;‘=c
= ]
IBTR-TEE
LYY dpiare B oy
OSCILLOSCOPE PROBE
fE213A
4 9
— AC-I1BW
tRGS55/U CABLE) #o

Figure 3-1, Tesat Setup for Measuring Rise Time
and Owvershoot
3-13, NOISE,

a, Leave setup same as in Rise Time and Overshoot
procedure above (paragraph 3-12),

b, Adjust DELAY to delay leading edge of pulse
off screen,

¢, Set SENSITIVITY to 10,

01166-1

Section 1]
Paragraphs 3-13 to 3-18

d. Observe noize {vertical width of trace); itshould
be approximately 3 mv peak-to-peak., [f noise is
exceasive, refer to troubleshooting paragraph.

e, Repeat for other channel,

3-14, TROUBLESHOOTING.

3=15. INTRODUCTION,

3=16, The following is a troubleshooting guide for
the Model 187B. The procedure calls for waveform
analysls and wvoltage measurements to indicate the
faulty circuit, Additional voltage and resistance
measurements may be necessary to locate the actual
component at fault, Voltages are included on sche-
matie diagrams,

3-17. The points at which waveforms are tobe viewad
are given test-point numbers. The location of each
test point is indicated in figures 3-3 and 3-4 and on
the schematic disgrams. Corresponding test points
in the two channels have the same number but have a
guffix 4 or B to indicate the channel with which they
are associated,

3-18, If in the course of troubleshooting and repair
you replace a semiconductor diode, transistor, or
vacuum tube listed in table 3-2, make the indicated
adjustment before puttlng the instrument back into
service, Should you replace any other component
associated with one of the transistors or vacuum tube
listed, make the adjustment indicated for that tran-
gistor or tube,

Table 3-2. Adjustment following Replacement
of Diodes, Transistore, and Tubes

(E:{;tmL]é;t Function Adjustment

CR301- Sampling Gate | Sampler Balance

CHR304

CR514- Channel A Channel A Stretcher

CR517 Stretcher Gate | Gain and Balance

CRS524 Pulse Shaper Pulse Generator Blas

CHAl4- Channel B Channel B Stretcher

CRE17 Stretcher Gate | Gain and Balance

302 Amplifier Channel A Stretcher
Gain and Balance

303 Blocking Oscil= | Stretcher Pulse

lator Length

0602 Amplifier Channel B Stretcher
Gain and Balance

VED2Z Amplifier Channel A Step
Responge

Wl Amplifier Channel A Stretcher
Gain and Balance

V602 Amplifier Channel B Step
Response

V604 Amplifier Channel B Stretcher
Gain and Balance
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Section III
Paragraphs 3-19 to 3-22

3-19. LOCATING TROUBLE AFFECTING BOTH
CHANNELS EQUALLY,

3.20, The two signal channels of the Model 187B are
independent except for samnpler pulse generator Q501
and blocking oscillator (503, These circuits operate
the sampling gates, stretcher gates, and stretchex
clamps of both channels simultaneously. Therefore
if both channels exhibicthe sametrouble, itis probably
caused by the sampler pulse generator or the hlock-
ing osclllator.

a, Excessive noise on both channels with response
optimized,

(L3 If noise amplitude varies with sensitivity,
check waveforms in sampler pulse generator
{teat points 6 through %),

{2} If noise does not vary with sensitivity, trouble
is not in sampler pulse generator or samplers,
Check each channel for noise,

b, Other troubles affecting hoth channels equally
(no positioning control, jitrer, etc.).

{1} Check waveforms of sampler pulse generator
and blocking oscillator (test points 6 through 11},

3-21, LOCATING TROUBLE AFFECTING ONE
CHANNEL ONLY,

3-22, In the procedures below, Channel A is used
as an example. The procedure for Channel B is
identical,

RSOI  RE59T

RE98 RE04 TS0l C5324 ¥ 501

hiodel 1878

4. Sag or vertical elongation of individual samples
at low sampling rates.

{1} Replace V504 or substitute tube from other
channel, If trouble persists, return old tube
and procead to step (2),

(2) Obtain free-running presentation on Model
185A/B, then rotate MODE fully counter-
clockwise to stop sampling, If spot drifts off
bottomt of crt screen replace CR314, If spot
drifts off top of crf screen replace CR318,

b. Excessive noise.

(1 If noise varies with sensitivity, it is probably
in the sampling gate. Check CR502 and
CR504 first,

{2) If noise does not vary with sensitivity, it is
most likely to be in the stretcher gate or amp-
lifier circuits that follow, You can generally
find the faulty compenent by gently tapping
individual components and noting reaction on
the crt, Try diodes, particularly CR518 first,

¢. Faulty positioning contrel, faulty sensitivity
control, ete,

{1} Check sampling pate diodes (in probe) for
leakage:
{a) Set MODE to TRIGGER and remove any ex=
ternal trigger signal,

{h) Greund overall feedback of Channel A as
instructed in figure 3-3,

CREOI CR503 CRGO04 CRSO02 €533 LS505

Figure 3-2, Probe Component Location

3=4
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Madel 1878 Section 111
Paragraph 3-22 cont’d

(c) Remove sleeve from Channel A Frobe, (See {d} Obtain free-running sweep on external os-
paragraph 3-36 for instructions on removal and cilloscope; ser sensitivity to 0,1 v/cm and
Q replacement of probe sleeve.) sweap time to about 0,1 msec/cm.

{e) Rotate Blas Centering (R510) of Model 1878
through its entire range., Pulses out of probe
should vary continuously from maximum pos-
itive to maximum negative, and maximum pos-
itive and negative amplitudes should be about
equal, If unbalance of maximum amplitudes
exceeds about 4:1, check probe diodes, Check
CR3501 first if unbalance ig in favor of positive
pulges; check CR303 firstif unbalanceis infavor
of negative pulses,

id) Measure voltage at junction of CR501 and
CR303. See fipure 3-2. Voltage should he
zero, [If it ls more positive thanabout 0.1 volt,
replace CR501. If voltage is more negative
than about 0,1 volt, replace CRS503,

{e) Measure voltage at junction of CR302 and
CR504, Voltage should be zero, Ifit is greater
than +0.2 volt, remove V30l to determine if
voltage is due to grid current in V501, If volt-
age returns to zero, replace V501, If voltage {3} Check waveforms through Channel A,

remains excessive, replace CR502 if voltage ; '
is positive; replace CRS5(M4 if voltage is negative. giltlﬁﬂ?;.{'ﬁdﬁ ﬁfg ;&g{ DP[['J.ELSE% IZEE{']E,\;H[;?&

(fy If indications are normal, replace probe AMPLITUDE to 500,

sleeve, {b} For Model 185B use external 1 kc square-
wave generator (% 2114) with 0,5 v output using
187A-76A BNC adapter: comnect Channel A
; , probe to amplitude calibrator OUTPUT or the
ce;
(2) Check sampling gate for balance external square wave generator,

fa) Set MODE to FREE RUN,

(c) Set SENSITIVITY to 50, VERNIER to CALI-
S el skt Ohepw b el BRATED, and RESPONSE to NORMAL.

ic) Artach 187A-76A BNC adapter to Channel A {d) Observe waveforms at test points 1 through
probe and connect probe directly to vertical 5. Refer to table 3-3, Check first circuit to
input of exrernal oscillescope, give faulty indication,

Table 3-3. Waveforms

The waveforms shown below weretakenonan® 1504 Oscilloscope with 1528 Dual Trace Ampli-
fler, The AC-21A Probe was usedforall waveforma except those at teat point 1, where the full
sensitivity of the 150A/1528 was required, Sensitivity {including effect of probe when used),
sweep speed, coupling and triggering for the 150A/ 1528 are indicated with each wavelorm,

150A Sweep Speed,

Test Sensitivity, Coupling Waveform Remarks
Point and Triggering
1 {a) 0.1 meec,/cm Ground overall feedback (see figure 3-3); vary AD-
0.05 v/cm JUST and Bias Centering to make waveform sym=

' metrical and 1 to 2 em high. This adjustment affects

ac coupling waveforms at test points 1 through 5,

internal rrigger

Faulty waveform Posgsible fault
Unbalance positively CHS502 or bias circuit
Unbalance negatively CR504 or bias circuit
I L B | n
1k} 5 psecfom ey o > S R W
—_— -~ +—  Also check negative-going portion of waveform ta
0'5 v/om & E g P of wave
/ ) i e e Mt see that it is approximately symmetrical with wave-
ac coupling | . | . form shown,
internal rrigger — ‘ 1

01166-1
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Section 111 Maodel 1878
Figure 3-3 and Table 3-3

GROUND OVERALL

CHANMNEL A FEEDBACK
AT JUNCTION OF REI3 3
AMD RS515 f

riret

T Y
ey

Argdn '_

MP-5-030

GROUND OVERALL
CHANNEL B FEEDBACK
OF RGI3 AND RGIS

Figure 3-3. Location of Test Points on Right Side

Table 3-3, Waveforms (Cont'd.)

150A Sweep Speed,

Test Sengitivity, Coupling Waveform Remarks
Point and Triggering
2 0.1 msec/om Leave overall feedback grounded; disconnect and

ground stretcher feedback {see figure 3-4), Reset
symmetry with adj, and bias centering as for test
point 1, These conditions hold for test points 2

| through 5,

0.5 v/em
ac coupling
internal trigger

3 0,1 msaec/cm Faulty waveform Possible fault
0.5 v/em Clamps to positive voltage CER308 open
Clamps to negative voltage CR307 open

de coupling--

et g oD Does not clamp cleanly CR509 or CR510 open

(increase sweep speed to
| eee effect)

internal trigger

Mo eignal CER511 or CR512 open

Unsymmetrical in favor CRS508 leaky

of positive pulses

Unsymmetrical in favor CE507 leaky

of negative pulses 1
Low amplitude and poor CR30% or CR510

clamping leaky
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Mode]l 187H Section I
Figure 3-4 and Table 3-3

OFEN CHAMNMWEL A STRETCHER
b GROUND CHAMMEL & STRETCHER FEEDBACK AT R57S {UNSOLDER

FEEDBACK AT DISCONNECTED WIRE FORWARD END OF BARE WIRE)

® @

o
@

|
|

oo llole

MF-5-931

GROUND CHANNEL B STRETCHER OPEM CHAWNMEL B8 STRETCHER
FEECBACK AT DISCONMNECTED FEECBACK AT RE76 (UNSOLDER
WIRE LOWER END OF BARE WIRE )

Figure 3-4, Location of Test Points on Left Side

Table 3-3, Waveforms (Cont’d.)

Test 150A Sweep Speed,
ﬁ, = Sensitivity, Coupling Waveform Remarks
s and Triggering
4 0,1 msec/cm o e g s - Faulty waveform Fossible fault
0.5 v/em ) b it L-["""'i' " No slgnal (base line only) CR514, CR316, or
de coupling-- G L i R S%gig ¥ i
[i. .. | L ow amplitude, positive open

Bekbau Hne =0y i_:_ | | ~____ slope normal, negative

internal trigger | | | | ¢ | | slope exponential
Low Amplitude, rise and CR517 open
fall verv slow
Megative gag between CR514 leaky
samples
Positive sag between CR316 leaky
samples
Fozitive sag hetween CR515 leaky
samples on negative por-

. tion of signal only

Low amplitude, positive CR517 leaky
spikes on positive por-
tion of signal
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Table 3-3 Model 1878

Table 3-3, Waveforms (Cont’d.)

1504 Sweep Speed,
Sensitivity, Coupling Waveform Remarks
and Triggering

Test
Point

5 0.1 msec/cm ’ | & [ If waveforms at test points 1 through 5 are normal,
0.5 v/em ST check for this waveform reduced 4:1 at input to
g | 185A main vertical amplifier, If waveform there

de coupl_in,g-- i . ¥ | 18 normal, check feedback circuits disrupted to
center line =0v | - £l obtain these waveformas,

HHE

internal trigger O |

i 0,2 gsec/cm . T

2 v/cm

de coupling-- O TN e
center line = 0 v | ; E

ext, trigger from E '
test point G=--

7 (L5 usec/cm BT i —
2v/om Ll '

de coupling-- s bt
top line = 0 v - i

ext, trigger from | [7E]
test point G-« o

a 0,2 psec/ecm —r— 3 ; Mote that first part of waveforms at 8 and 9 are
0.5 v/em f , f similar except opposite in polarity,

dc coupling-« I |
center line = 0 v : MHM 3 4

ext, trigger from [*] f
test point 6= G

9 0,2 psec/cm NENEE I
U.S Vﬂ:m rm ] 3
; mled A
de coupling T il o
il : |

ext. trigger from
test point G-- I

10 2 pusec/em
1l v/em

dc coupling-- b
center line =0 v T | Bl

ext, trigger from |
test Pﬂ:‘int G-- - FEm
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Section 111
Faragraphs 3-23 to 3-28

Table 3-3, Waveforms (Cont’d,)

1504 Sweep Speed,

Tont Sensitivity, Coupling

Paint Waveform

Bemarks

and Triggering

11 2 psec/cm

3 v/ocm

ac coupling--
center line = 0 v

-l-l-l-l-l'—--?q—i-l-l—o-;-lu-l--o-uuu -+ |J?pﬂ'

ext, trigger from

teat point f--

12

2 psec/cm i Foon

2v/em H

ac coupling

1 - |
AT,

—t——

ext, trigger from
test point f--

13 2 peec/cm

2 v/em

ac coupling

ext, trigger from -
test point §--

14 2 usec/cm

2v/em

ext, trigger from

o
test point 6-- Ll 4§ E L]

ac coupling Hmm.r . W

15 2 psec/om ,

2 viem -

ac coupling

ext, trigger from

test point f=-

3-23, ADJUSTMENTS.

3-24, Use the plug-in extender or the extenaion cable
to operate the Model 1878 cutside the Model 185A/B
while making rhe adjustments that follow, Locationof
adjustments are shown in figures 3-5 and 3-6,

3=-45. STRETCHER PULSE LENGTH,

a. Set MODE to FREE BUN,

b, Observe collector waveform of blocking oscil-
lator 0503 on an external oscilloscope,

¢, Set pulse length adj, R588 for pulse with 0,73
microseconds,

01166-1

3-26. FULSE GENERATOR BIAS,

3-27. Two procedures follow, Use procedure 1 if the
hModel 187E is to be adjusted inthe Model 1854 Osecil-
loscope with serial prefix 023 or above or a Model
185B, Use procedure 2 iftheModel 1854 oscilloscope
has serial prefix below 023,

3-28, PROCEDURE 1,

a. Set TIME SCALE to 100, TIME SCALE MAGNI-
FIER to X10, BCANNING to MEDIUM or MID RANGE,
MODE to FREE RUN, and CALIBRATOR and S5YNC
PULSE to ON,
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Section 11
Paragraphs 3-29 to 3-30

b, Set vertical presentation to CHANNEL A, SENSI-
TIVITY to 100, BRESFONSE to SMOOTHED, and AD-
JUST to 12 o'clock,

¢, Connect 187BE=-T6E 50 ohm tee to channel A probe
and terminate one end of the tee connector with a
50 ohm load.

d., Connect terminated probe to SYNC PULSE OUT-
PUT through a 20-db artenuator,

e, Adjust DELAY to center leading edge of sync
pulse on crt screen.

f. Adjust channel A sensitivity VERNIER to make
pulse 6 cm high.

g. Set Bias Adj. R518 for maximum distance between
first two samples at left end of display, Readjust
CELAY as necessary to keep leading edze on screen,

3-2%9, PROCEDURE 2,

a, Set TIME SCALE to 100, TIME SCALE MAGNI-
FIER to X10, SCANNING to MEDIUM, MODE to FREE
RUN, and CALIBREATOR and SYNC PULSE to ON,

b, Set Vertical Presentation to CHANNEL A, SEN-
SITIVITY to 100, EESPONSE to SMOOTHED, and
ADJUST to 12 o'clock,

c, Connect 1878-76E 50 ohm tee 1o channel A prohe
and terminate one end of tee connector with 50-chm
load,

CHANMEL A CHAMNEL A CHANNEL A
RESPONSE FORWARD BIAS CENTERING
ADJUST LIMIT GAIN ADJUST ADJUST
R332 R535 REI0

[CENTRAL SCREW
DRIVER aDJ]

CHANMNEL B

hModel 187B

d. Connect terminated probe to 5YNC PULSEOQUT -
PUT through 20 db attenuator,

e, Adjust DELAY to place sync pulse at rightend of
display and provide maximum vertical distance be-
tween first sample at left end of display and flat por-
tion of display,

f. Adjust Channel A sensitivity VERNIER to make
dizplay 6 cm high,

E. Set Bias Ad], R518 for maximum distance be-

tween first and second samples, Readjust DELAY as
necessary to keep dieplay 6 cm high,

3-30, SAMPLER BALANCE,

a. Set TIMESCALE w010, TIMESCALE MAGNIFIER
to X2, SCANNING to FINE or full clockwise, MODE to
FREE RUN, and CALIBRATOR and SYNC PULSE to ON,

b, Connect Channel A probe to 30 mc calibrator
output with 187B-76A BNC adapter,

¢, Set vertical presentation to CHANNEL A, RE-
SPONSE to NORMAL, and SENSITIVITY to give ade-
quate deflection on crt.

d. Optimize response,

{1) Adjust DELAY to give step no greater than
100 mv between first sample at left end of
display and waveform,.

{2) 5et ADJUST to make second sample part of

waveform,
CHANMNEL A CHANMNEL A PULSE LENGTH
GAIN ADJUST BALAMCE ADJUST

R558 R561 REEH

MP-5-948

RESPONSE

ADJUST LIMIT CHANNEL B CHANNEL B CHAMMEL 8 CHAMMNEL B
Re32 FORWARD BIAS CEMTERING ADJUST GAIN ADJUST BALANCE

[CENTRAL SCREW GAIN ADJUST ADJUST RES8 RE&|

ORIVER ADJ] RE35 R&I0

RIGHT SIDE LEFT SIDE
Figure 3-5, Adjustment Location
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Section 11
Paragraphs 3-31 to 3-33

CRE2T

MP~-5-932

CREZ28 Qe04

Figure 3-6, Model 1878 Top and Bottom Views

e, Connect channel A probe to vertical input of ex-
ternal cscilloscope.

f. Obtain free running sweep on external oscillo-
scope and set its sensitivity to about 0,05 v/cm,

g. Set Bias centering Adj. R310 for minimum pulae
amplitude out of probe. Maintain optimum response
and vertical centering while making this adjustment,

h, Repeat for channel B using Bias centering
Adj, R610,

3=31. RESPONSE ADJUST LIMIT,

a. Recheck PULSE GENERATOR BIAS Adjust-
ment 3-26,

b. Set RESPONSE ADJUST control to 12 o'clock,

¢. Adjust Response Adjust Limit K523 for optimum
response {see figure 1-2),

d., Bepeat for channel B using Limit Adjust F623,

3-32, STRETCHER BALANCE AND GAIN,

a, Set TIME SCALEto 10, TIME SCALE MAGNIFIER
to X2, SCANNING to FINE or full clockwise, MODE to
FREE RUN, and CALIBRATOR and SYNC PULSE to ON,

b. Set vertical presentation to CHANNEL A,

c, Connect Channel A probe to 50 me calibrator
output with 187A-76A BNC adapter and set SEMNSI-
TIVITY to give adequate deflection oncrt, and optimize
Response Adjust,

d, While switching BESPONSE between NOBMAL
and SMOOTHED, set Bal Adj, B561 for no vertical
shift of display and set Gain Adj, R558 for no change
in amplitude of display. These adjustments interact;
repeat them as necessary.

(1166=1

e, Repeat for channel B using Bal Adj._ R661 and
Gain Adj, R638,

3-33. STEP RESPONSE,

a, Set TIMESCALE to 10, TIMESCALE MAGNIFIER
to X1, SCANNING to FINE or full clockwise, MODE to
FEREE BUN, and CALIBRATOR and SYNC PULSE to ON,

b, Set Vertical Presentation to CHANNEL A, SEN-
SITIVITY to 10, RESPONSE to NORMAL, and AD-
JUST to about 12 o'clock,

¢. Connect 5YNC PULSE QUTPUT to+ TRIGGER
of pulse generator, See figure 3-1.

d., Connect 187B-76E 50-ohm tee connector to Chan-
nel A probe and terminate one end with 50-chm load.

e. Select positive pulse output of pulse generator
to terminated Channel A probe through 50-ohm coaxial
at least 3 fr long,

f. Adjust pulse generator for stable step (leading
edge of pulse) on crt,

g. Set TIME SCALE MAGNIFIER to X20,

h, Adjust DELAY to place leading edge of pulse on
crt screen,

i, Adjust Fwd Gain B335 and Response Adjust Limit
E.523 for rise time of 0,3 nsec withless than 5 over-
shoot with response optimized,

j. Select negative pulse from pulse generator and
check rise time and overshoot,

k, Repeat for Channel B; adjust Fwd Gain R635 and
Response Adjust Limit B623,

m. Recheck sampler balance,

3-11



Section 111 Model 187B
Figure 3-7

SERVICING ETCHED CIRCUIT BOARDS

Excessive heat or pressure can lift the copper strip from the beard, Avold damage by using a low power
soldering iron (50 watts maximum) and following these instructlons, Copper that lifts off the board should
be cemented in place with a quick drying acetate base cement having good electrical insulating properties,

A break in the copper should be repaired by soldering a short length of tinned copper wire across the hreak.
Use only high quality rosin core solder when repairing etched circuit boards. NEVER USE PASTE FLUX,

After soldering, clean off any excess flux and coat the repaired area with a high quality electrical varnish
or lacquer,

When replacing components with multiple mounting pins such as tube sockets, electrolytic capacitors, and
potentiometers, it will be necessary to 1t each pin slightly, working around the components several times
until it is free,

WARNING: If the specific instructions outlined in the steps below regarding etched circult boards without
eyelets are not followed, extensive damage to the etched circuit board will result,

1. Apply heat sparingly to lead of component to be 2. Reheatr solder in vacant eyelet and quickly in-
replaced, If lead of component pageea through sert a small awl to clean inside of hole. If hole
an eyelet inthe circuitboard, apply heaton com- does not have an eyelet, insert awl or a #57
ponent side of board, If lead of component does drill from conductor side of board.

not pass through an eyelet, apply heat to con-

doctor aide of board, COMDUCTOR

SIDE

3. Bend clean tinned leads on new part and care- 4, Hold part against board (avoid overheating) and
fully insert through eyelets or holes in board, solder leads. Apply heat to compoenent leads on
correct side of board as explained in step L.

[n the event that either the circult board has been damaged or the conventional method is impractical, use
method shown below, This is especially applicable for circuit boards without eyelets,

1. Clip lead as shown below, 2. Bend protruding leads upward, Bend lead of
new component around protruding lead, Apply
golder using a pair of long nose pliers as a

heat sink.

cLIP
HERE APPLY
SOLDER

FHraa i SRS EEERFEEFEERANEE. AAF

This procedure is used in the field only as an alternate means of repair. It is not used within the factory,

Figure 3-7, Servicing Erched Circuit Boards
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3-34, REPLACEMENT OF COMPONENTS AND
ASSEMBLIES.

3-35. REPLACEMENT OF SEMICONDUCTOR DE-
VICES, Semiconductor diodes and transistors can be
damaged by excessivg heat, To solder and unsolder
these elements, use a low-power soldering iron and
place a heat sink such as long-nose pliers on the
lead of the component between the body and the polnt
to which you apply heat, In addition, isolate the in-
strument from ground or ground the body of the
soldering iron to prevent leakage voltage fromdamag-
ing the component, |

3=36. REPLACEMENT OF COMPONENTS ONETCH-
ED CIRCUIT BOARDS, The proper techniques for re-
placing components on etched circuitboards areillus-
trated in figure 3-8,

01166-1

Section 11
Paragraphs 3-34 to 3-38

3-37. REMOVAL AND REPLACEMENT OF PROBE
SLEEVE,

a, Loosen knurled ring; unscrew sleeve from base,

b. Carefully slide sleeve off probe, To replace
sleeve, reverse above procedure,

CAUTION

Screw sleeve into probe base just far enough
for lip inside front of aleeve to contact disk
at front of probe, If youscrew the sleeve too
far intothe probe base, the lipwill exert pres-
sure on the probe diodes and may damage them,

3-38, REPLACEMENT OF PROBE DIODES, The
probe diodes are held In place with spring clips. Use
care to keep from springing the clips, when removing
or replacing the diodes,

3-13
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Schematic Diagram MNotes

SCHEMATIC DIAGRAM NOTES

1. Unless otherwise noted, wvalues are given in ohms, microhenries,
and picofarads.

2, Titles enclosed in boxes indicate front-panel engraving,

3, Voltages other than supply voltages are typical and may vary from in-
strument to instrument (the collector voltages of Q501 may vary up to
& 10 volts), Input resistance of voltmeter used exceeds 100 megohms,

4, Voltages measured with no signal applied and controls set as followa:

MODE (Model 185A/B Oscilloscope). . ... ... .., . FREERUN
BEMSYTINTTY: G0 vi id wldieia s G vi ofh b a i aia ar oo
RESPOMEE & v v oo vowmiinmeid % o o aon aoess IVORNEIAL
ADJUST 4 o . v o v v s v s v s e e s s n s as . 12cdclock
VERTICAL POSITION . ........... . oOn0center trace oncrt
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Model 1878

Secrion IV
Paragraphs 4-1 to 4-7

SECTION 1V
REPLACEABLE PARTS

*

4-1. INTRODUCTION,

4-2, This section contains information for ordering
replacement parts, Table 4-1 lists parts in alpha-
numerical order of their reference designators and
indicates the descriprion and # stock number of each
part, together with any applicable notes. Table 4-2
lists parts in alpha-numerical order of their & stock
numbers and provides the following information on
each part;

a. Description of the part {see list of abbreviations
below).

b, Manufacturer of the part in a five-digit code;
sea list of manufacturers in appendix,

¢, Typical manufacturer’s stock number,

d. Total quantity used inthe instrument (T column),

e, Recommended spare part quantity for complete
maintenance during one year of isolated service
{RS colurmn),

4=3, Miscellaneous parts not indexed in table 4-1 are
listed at the end of tahle 4=2,

4-4., ORDERING INFORMATION,

4-5, To order a replacement part, address order or
inquiry either to your authorized Hewlett-Packard
zales representative ar to

CUSTOMER SERVICE
Hewlett-Packard Company
395 Page Mill Road
Palo Alto, California

or, in Western Europe, to

Hewletr-FPackard 5,4,
Rue du Vieux Billard No, 1
Geneva, Switzerland,

4-6, Specify the following information for each part:
a. Model and complete serial number of instyrument,
b, Hewlett=-Packard stock number,

¢, Circuit reference designaror,

d, Description.

4-7. To order a pazt not listed in tables 4-1 and 4-2,

give a complete description of the part and include its
function and location,

REFERERCE DESIGHATORS

A = agaembly F = fuse P = plug v = vacuum tube, neon
g = motor FL = filter Q = transistor W wbtljl photoeell, ete.
= capacitor - - = cable
CR = diode S ek < i v X = socket
DL = delay line ey B XF = fuscholder
DS = device signaling (lamp) L = inductor B = awitch XV = mube sockel
E = mi&e electronic part M = meter T = transformer ¥D5 = lampholder
ABBREVIATIONS
bp = amdpass elect = elecirolytic mlE = mounting rot = rotary
bwo = backward wave epcap= encapsulated my = mylar rms = poobs MEeAT- SquUare
oscillator rma = rack mount only
i = farads HC = pormally closed
' = garbon fxd = fixed He = neon g-b = alew -bBow
cer = ceramig HO = normally open 8¢ = aelenium
ema = cabinet mount only Ge = germanium HPQ = negative positive gect = section|a)
eoof = coefficient grd = ground {ed) aero-zoro tem- 8 = ailicon
COmL = COmImen perature coefflcient &l = glide
comp = composition h = henries nsr = not separately
conn = connection Hg = mercury réplaceahle td = Lime delay
crt = ¢athode-ray tube Tllt;:l2 = Lilanium dioxide
Impg = impregnated obd = order by de-
dep = deposited ined = ineandescent seription tog = toggle
det = detector iha = insulation {ed) tol = tolerance
B = peak trim = trimmer
EIA = Tubes and transistora K = kila pa = printed eircuit bwt = traveling wave tube
galected for best board ;
performance will be lin = linear taper pf = pleofarads = var = variatle
supplied if ordered log = logarithmic taper 10712 farads ‘lel:r = mthi.a.
by i stock numbers; .3 pp = peak-to-peak 2 W? a
tubres or transistors m = milli= 1} piv = peak inverae ik = e
maeting Electronio M = megohms valtage w/o = without
Industriea’ Aagocia- ma = milllamperes pos = position(s) * = optimum value
o1 tion standards will mirat= miniature poly = polystyrene selected at factory,
;f normally result in mig = metal film on pot = potentiometer average value
B instrument operating glaas shown (part may
= within specifications mir = manudacturer rect = rectifier ke amitted)

Ol166-1
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Section IV Model 1878

Table 4-1
Table 4=1, Reference Designation Index
Circuit
Raler:nce ® Stock No, Description # Mote
Al thru ABOO Not Assigned
ABDL 18TB-214 Assy, probe (red); includes: a

Ch33d CRG0Z LbG056 REST VEOL
CE34 CRH03 RGH01 RS583
CRE01 CRO01 RO04  TH01

AG02 18TB-344 Assy, attenuator; includes:
CRE527 RS528 thru RE30 R578
CR528 RS64 thru R572 RE98

@504  RETE 5601
ASD3 187B-65A Assy, etched clreuit: pre-amp, includes:
C511 thra CB515  C828 RE31 thru R634
528 C632 RE36 thru R641
532 RE31 thru R3¢ HWV502
C611 thru C815 RG36 thru RE41  XVa02
ASOd 187B-65E Assy, etched circuit; sampler, includes:
cs02 L&o2 REGS
C504 thra C510 L504 RGOE thru R613
C516 L&01 R615
517 L&02 RG1T
525 =501 R&22
a0z RG0G thru R513  R624
CE04 thru C6OT R515 R&o4d
CR524 thru CR528 RO517 thru RG22 R&05
L501 R524 XTH02
Ragd
A605 187B-856C Asay, etched cireult: stretcher, ineludes:
C518 thru CH24 Q503 RGG2
C626 G602 REG63
ceav RE42 thru RESE  RETT
C618 thru C820 R562 RE80 thru RE83
CRS0T thru CR518 RG563 T504
CR520 thru CR522 R5TY HV503
CRE0T thru CR618 RS580 thro REE3  XVE04
LB03 R585 thru R661 XVG03
Qe02 RG42 thru RE58  XV604
ABDG thru AGOD Not Assigned
AB01 187B-21B Assy, probe (black); includes: a

Ca3d CR602 L6056 REST V60l
Ca34 CR603 R601 ReS8
CRE01 CRE04 RGE04 TE01

ABO32 187B-34A Assy, attenuator; includes:
CR627 RE26 thru RE30 RETH
CRE28 R664 thru RE72 REI6

Q604  RETS 5601
C1 thru C501 Mot Assigned
cs02 0150-0052 fxd, cer, 0,05 uf 220%, 400 vdew
Ca0d Not Assigned
504 0150-0052 fxd, cer, 0,05 uf £80%, 400 vdow
C505, 508 0150~0061 fxd, cer, 20 pf £10%, 100 vdew
Cs507, 508 0150-0052 fxd, cer, 0,05 uf £20%, 400 vdew
caog 0L50-0050 fxd, cer, 1K pf, 600 vdcw

# See introduction to this section
4-2 01166-1




Model 1878 Bection IV
Table 4-1
Table 4-1. Reference Designation Index {Cont'd)
RSfi:::ritzﬂ & Stock No, Description # Note

C510 0150-0012 fxd, cer, 0.01 pf £20%, 1000 vdew
C511 thru C513 01500062 fxd, cer, 0,05 pf £30%, 403 vdew
C514 0160-0018 fxd, paper, 0,22 pf £10%, 400 vdew
C515 0140-0037 fxd, mica, 390 pf £5%, 500 vdew
C5186 0150-0012 fxd, cer, 0,01 pf +20%, 1000 vdow
517 0180-0048 fxd, elect, 20 uf, 50 vdew
c518 0160-00T9 fxd, cer, 3.3K pf +10%, 500 vdew
C518 0150-0010 fxd, cer, 47 pf 5%, B0O vdew
Cc520 0150-0073 fxd, cer, 100 pf £10%, 500 vdcw
Cch2l 0150~0052 fxd, cer, 0,05 uf £20%, 400 vdew
Cc522 0180~0058 fxd, elect, 50 uf -10% +100%, 25 vdew
C523 0150-0073 fxd, cer, 100 pf £10%, 500 vdew
CE24 0180-0058 fxd, elect, 50 uf -10% +100%, 25 vdew
€525 0180-0045 fxd, elect, 20 uf, 25 vdew
C526, 521 0150-0052 fxd, cer, 0,00 pf 220%, 400 vdew
CE18 0180-0033 f=d, elect, B0 uf, 6 vdew
CH28 thru €531 Mot Assigned
532 0150-0052 fxd, cer, 0,05 uf +20%, 400 vdow
CG533, 534 0150-0073 fxd, cer, 100 of £10%, 500 vdew
CE35 thru €801 Not Assigned
C602 0150-0052 fxd, cer, 0,05 uf +20%, 400 vdew
Ccao3 Not Assigned
Ce04 0150-0052 fxd, cer, 0,05 pf +20%, 400 vdow
605, 606 0150-0061 fxd, cer, 20 pf +10%, 100 vdew
Ccs07 0160-0062 fxd, cer, 0.05 pf +20%, 400 vdew
CHOE thru C810 Mot Asslgnea
Ce1l thru CB13 0150-0052 fxd, cer, 0,08 uf 2205, 400 vdew
Cal4 0160-0018 fxd, paper, 0.22 uf £10%, 400 vdew
C8a15 0140-0037 fxd, mica, 390 pf £5%, 500 vdew
CE16, 617 Not Assigned
C618 0150-0079 fxd, cer, 3.3K pf +10%, 500 vdcw
CH19 0150-0010 fxd, cer, 47 pf 5%, 500 vdew
Ccg20 0150-0073 ixd, cer, 100 pf +10%, 500 vdew
CE21 thru C827 Not Assigned
cezs 1180-0033 fxd, elect, 50 uf, & vdow
C829 thru C631 Not Assigned
coa2 0150-0052 fxd, cer, 0,05 uf £20%, 400 vdew
C633, 634 0150-0073 fxd, cer, 100 pf £10%, 500 vdcw

# See introduction to this section
01166-1
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Section IV Model 1878
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)

Rgfi::;ﬁe % Stock No, Description * Mot
CR1 thru CRE00 Not Assigned
CR501 G-20L-52 Diode, Si
CR502 G-201.-58 Diode, S5i
CR503 G-20L~52 Dicde, Si
CRG04 3-28L-58 Dicde, Si
CR3505, 508 Mot Assigned
CR507 thru CR512 | G-29D-8 Diode, 8i
CR513 G-31A-12A Diode, Si
CREG14 G-20M-2 Diode, 5i
CRE15 G-20D-8 Diode, 5i
CR516 G-20M-0 Diode, 51
CR517 G-29D-8 Dicde, 81
CR518 G-204-74 Diode, 8i
CR518 Not Assigned
CRE20 G-24D-8 Diode, Si
CRE21 1810-0011 Diode, Ge: Type HD-2135A-5
CRE22 G-20D-15 Diode, 8i
CRbG23 Not Asslgned
CRE524 G-29J-38 Diode, 81
CRE25 G-20L-76 Diode, Si
CRB26 G-314-12L Diode, 5i
CRE27, 528 G-20A-10 Diode, Si
CR52% thru CRE00 Not Assigned
CRB01 G-29L-52 Diode, 8i
CRA02 G-28L-58 Diode, 5%
CRE03 G-291-52 Diode, Si
CRE04 G-29L-58 Diode, 8i
CRE05, 606 Mot Assigned
CRB07 thru CRE12 G=20D-8 Diode, 51
CR613 G-314-124 Diode, 5i
CRE14 G-20M-9 Diode, Si
CRE15 G=20D-8 Dicde, 8i
CR&16 G-26M-5 Dioda, 81
CR617 G~29D-8 Diode, §1
CRE18 G-28A-T4 Diode, 5i
CRE619 thru CRE2E Not Assigned
CRG27, 628 G-204A-10 Diode, 581
L1 thru LS00 Not Assigned

# See introduction to this section
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Model 1878 Bection IV
Tahle 4-1
Table 4-1. Reference Designation Index (Cont'd)
Rffié'f;liia 4 Stock No, Description” Note
L501, 502 9140-0018 Inductor, fxd: 1ph
L4503, 504 5140-0029 Inductor, fxd; 100 gh
L5045 91T0-0028 Core, ferrvite bead: gresa, 0,047" LD, x 0,138" 0D, x
0,118 long
L3086 thra LE0D Mot Assigned
1§01, 602 9140-0018 Inductor, fxd: 1ph
LB03, 604 Not Assigned
L6035 8170-0028 Core, ferrite bead: greea, 0,047" I,D, x 0.138" O,D, x
0, 118" long
P1 thru PEOD Not Asslznad
P50l 1351-0035 Conneclor, male: 24 pin
@1 thra Q500 Not Assigned
Q501 1860-0051 Transistor: 2N1500
2502 1850-0018 Transistor: 2MNG09
2503 1850-0029 Transistor: selected
Q504 1850-0048 Transistor; 2NE650
@305 thru G601 Not Asslgned
Qeo2 1850-0018 Transistor: 2N599
QB03 Mot Asslgned
Q604 1B50-0048 Transistor: ZNES0
R1 thru R500 Mot Assigned
R501 072 1-0004 fxd, dep ¢, 100K ohms +1%, 1/8 W
R502, 503 Not Asslgned
R504 0721-0010 Ixd, dep ¢, 225K ohms 1%, 1/8 W
R505 0687-5811 fxd, comp, 560 chms +10%, 1/2 W
R508 0693-1831 fxd, comp, 18K ohms £10%, 2 W
R507 0887-1011 fxd, comp, 100 ohms £10%, 1/2 W
R508 0727-0153 fxd, dep ¢, 48, 7K oms 1%, 1/2 W
R5089 0727-0132 fxd, dep c, 4K ohms 1%, 1/2 W
R510 2100-0090 var, comp, lin, 2K ohms =30%, 1/3 W
RE11 072T-0132 fxd, dep ¢, 4K ohms +1%, 1/2 W
R512 0727-0193 fxd, depc, 48, TK ohma +1%, 1/2 W
R513 (1687-4731 fxd, comp, 47K chms 210%, 1/2 W
R514 2100-0177 var, comp, dual concentric, "U" lin 100K ohms +20%, 1,5W
front, 1,34 W rear
RE515 0687-1551 fxd, comp, 1,6M £10%, 1/2 W
RE16 2100-017% var, comp, dual concenirie, "U" lin, 100K ohms +20%, 1,5 W
front, 1,34 W rear
R517 0687-1011 fxd, comp, 100 ohms £10%, 1/2 W
# See introduction to this saction
01166-1 4-5




Bection IV Model 187B

Table 4-1
Table 4-1. Reference Deslgnation Index {Cont'd)
Mol ® Stack No. Description * Note
R518 3100-0091 var, comp, lin, 5K ohms £30%, 1/3 W
RG10 0657-2211 fxd, comp, 220 chms +10%, 1/2 W
RS20 J383-1531 fxd, comp, 15K ohms £10%, 2 W
R621 0687-1011 fxd, comp, 100 chms +10%, 1/2 W
R522 0887-4721 fxd, comp, 47K chms x10%, 1/2 W
R523 2100-0141 var, comp, lin, 50K ohms £20%, 1/4 W
R524 0687-1831 txd, comp, 18K chms =10%, 1/2 W
RE26 2100-0044 var, comp, lin, 50K ohms £10%
R528 0727-0124 fxd, dep o, 3K ohms 1%, 1/2 W
R527 0727-0112 fxd, dep e, 1800 ohms 1%, 1/2 W
R528 0727-0081 fxd, dep ¢, 600 ohme £1%, 1/2 W
R529, 530 0727-0065 fxd, dep o, 300 chms +1%, 1/2 W
R531 0887-2211 fxd, comp, 220 ohms +10%, 1/2 W
R532 0353-1031 txd, comp, 10K chms +10%, 2 W
R533 0781-0001 (xd, mfg, 8.2K chms 5%, 1W
R534 0727-0031 fxd, dep e, 60 ohms +1%, 1/2 W
R535 Not Assigned
R536 0727-0138 fxd, dep 2, 5030 ohms 1%, 1/2 W
R537, 538 0686-2055 fxd, comp, 2M +5%, 1/2 W
R339 0393-1631 fxd, comp, 15K ohms £10%, 2 W
R540 0727-0044 fxd, dep e, 120 ohms 1%, 1/2 W
R541 0687-2251 fxd, comp, 2,2M +10%, 1/2 W
R542 0687-4711 txd, comp, 470 chms +10%, 1/2 W
R543 0730-0039 fxd, dep e, 22K ohms 1%, 1W
R544 0887-4711 fxd, comp, 2.2M +10%, 1/2 W
R545, 546 0727-0115 fxd, dep ¢, 2K ohms +1%, 1/2 W
R547 0730-0039 fxd, dep e, 22K ohms +1%, 1W
K548 0774-0001 fxd, mfg, 4K ohms «10%, B W
R549 0727-0221 [xd, dep ¢, 200K ohms +1%, 1/2 W
R550 0687-4711 txd, comp, 470 ohms +10%, 1/2 W
RE51 0727-0168 fxd, depc, 15K ohms +1%, 1/2 W
RE52 0687-2211 fxd, comp, 220 ohms +10%, 1/2 W
R553 0727-0188 fxd, dep 2, 15K ohms £1%, 1/2 W
R554 0727-0221 fxd, dep ¢, 200K ohms 1%, 1/2 W
R555 0687-4711 fxd, comp, 470 ohms +10%, 1/2 W
R566 0730-0032 fxd, dep e, 51, 6K chms 219, 1 W
R557 0727-0143 Ixd, dep ¢, 6480 ohms £1%, 1/2 W
R558 2100-0053 var, comp, lin, 20K ohms £20%, 1/4 W
RG53, 560 Not Assigned
RE51 2100-0028 var, comp, 50K ohms £10%

# See Introduction to this section
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Model 187E Bection IV
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
@ REI‘i:: ;ﬂ; A #8 Stock Mo, Description # Nate
: R562 0767-0007 fxd, mfg, 8.2K chms 5%, 3 W
RE63 0727-0193 fxd, dep ¢, 48, 7K chms +1%, 1/2 W
RE554 0727-0085 fxd, dep ¢, 300 chms 1%, 1/2 W
REGS 0727-0106 fxd, dep ¢, 1,2K ohms +1%, 1/2 W
REG6 0727 -0065 fxd, dep 2, 300 ohms 1%, 1/2 W
RS557 0727-0028 fxd, dep ¢, 945 ohms 1%, 1/2 W
RE58 0727-0033 fxd, dep ¢, 900 chms +1%, 1/2 W
R569 0727-0088 fxd, dep c, 380 chms +1%, 1/2 W
R570 0727-0110 fxd, dep ¢, 1,5K ohms 1%, 1/2 W
RET1 0727-0124 fxd, dep ¢, 3K ohms 1%, 1/2 W
R572 0747-0110 fxd, depc, 1.5¥ ohms +1%, 1/2 W
R573 thru RET5 Not Assigned
RE76 0584-10356 fxd, comp, 10K ohms +5%, 1/2 W
R577 0727-0126 ixd, dep ¢, 3266 ohms 1%, 1/2 W
RE578 2100-0226 var, comp, lin, 6K ohms +20%, 1/2 W w/switch
R579 0727-0006 fxd, depc, 920 chms 1%, 1/2 W
R580 0727-0180 fxd, dep ¢, 25,500 ohms £1%, 1/2 W
R581 O727-0189 fxd, dep ¢, 41, 7K ohms 1%, 1/2 W
R582 0727-0186 fxd, dep ¢, 52.6K ohms £1%, 1/2 W
0 R583 0727-0100 [xd,dep 2, 1K olms 1%, 1/2 W
R584 Not Assigned
R585 0687-2721 fxd, comp, 2.7TK ohms +10%,1/2 W
R583 0387-1011 fxd, comp, 100 chms +10%, 1/2 W
RESY 0687-1001 fxd, comp, 10 ohms +10%, 1/2 W
R588 2100-022%7 var, ww, lin, 20 ohms +10%, 1'W
R589 0887-5501 fxd, comp, 53 ohms £10%, 1/2 W
REQ0 0692-3305 fxd, comp, 39 ohms £5%, 2 W
R591 0693-4701 fxd, comp, 47 ohms £10%, 2 W ;
R562, 563 Not Assigned
R594 0727-0161 fxd, dep ¢, 11,110 ohms 1%, 1/2 W
RE93 0747-0100 fxd, dep e, 1K ohms 1%, 1/2 W
RE96 0867-1041 fxd, comp, 100K ohms £10%, 1/2 W
RG537, 594 0721-0014 fxd, dep ¢, 100 chms 1%, 0.1 W
RE39, 600 Not Asalgned |
Ra01 0721-0004 fxd, dep ¢, 100K ohms +1%, 1/8 W 5
RE02, 603 No: Assigaed
R604 0721-0010 fxd, dep ¢, 225K ohms 1%, 1/8 W
RE0S 0B87-5611 fxd, comp, 530 chms £10%, 1/2 W
RE06 0393-1831 fxd, comp, 18K chms +10%, 2 W
# See introduction to this section
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Sectlon IV Model 187B

Table 4-1
Table 4-1,  Reference Designation Index (Cont'd)
Rgfi:::ii . # Stock No, Description Note '
REB0T 0587-1011 fxd, comp, 100 ohms +10%, 1/2 W
RE08 EI?‘E'?-!Z‘IIBS fxd, dep c, 48, 7K ohms 1%, 1/2 W
RE09 0727-0132 txd, dep ¢, 4X ohms 1%, 1/2 W
REL0 2100-0030 var, comp, lin, 2K chms +30%, 1/3 W
RE11 0727-0132 fxd, dep 2, 4K oms el%, 1/2 W
R612 0727-0183 fxd, dep ¢, 48, 7K ohms 1%, 1/2 W
R613 06B7-4731 fxd, comp, 47K ohms £10%, 1/2 W
RG14 2100-0177 var, comyp, dual concentric "U' lin, 100% ohms £20%, 1.5 W
front, 1,34 W rear
RE15 0887-1551 fxd, comp, 1,6M £10%, 1/2 W
R&16 2100-017% var, comp, dual concentric, "U' lin, 100K ohms +20%, 1.5 W
front, 1,34 W rear
RE17 (887-1011 fxd, comp, 100 chms +10%, 1/2 W
RG18 thra RE21 Mot Assigned
RA22 58T-4721 fxd, comp, 4, 7K ohms £10%, 1/2W
R633 2100-0141 var, comp, lin, 60% ohms +30%, 1/4 W
R624 0887-1831 fxd, comp, 18K ohms +10%, 1/2 W
RE25 2100-0044 var, comp, lin, 0K ohms +10%.
RG26 0727-0124 fxd, dep e, 3K ohims +1%, 1/2 W
R627T 0737-0112 fxd, dep e, 1,8K ohms 1%, L2 W
RE28 0727-00381 fxd, dep z, 600 ohms +1%, 1/2 W
RB29, 630 0747-0065 fxd, dep ¢, 800 ohms 1%, 1/2 W
R631 0667-2211 fxd, comp, 220 ohms £10%, 1/4 W
RE32 0383-1031 fxd, comp, 10K ohms £10%, 2 W
RE633 0761-0001 fxd, mfg, 8.2K chms 5%, 1W
R634 0727-0031 txd, dep 2, 60 ohms £1%, 1/2 W
REG35 Wot Assigned
RAE36 0727-0138 fxd, dep ¢, 5030 ohms £1%, 1/2 W
RE37, G638 06885-5035 fxd, comp, 2M 5%, 1/2 W
R&39 D693-15631 fxd, comp, 16K ohms =10%, 2 W
RE40 M27-0044 £xd, dep ¢, 120 ohms 1%, 1/2 W
R641 05a7-2251 fxd, comp, 2.2M +10%, 1/2 W
R&43 0G87-4711 fxd, comp, 470 chms +10%, 1/2 W
RB43 0730-0039 fxd, dep ¢, 22K ohms +1%, 1W
RE44 0387-4711 txd, comp, 470 chms +10%, 1/2 W
RE45, 843 0727-0115 fxd, dep c, 2K ohms 1%, 1/2 W
Ra4T 0730-0039 fxd, dep 2, 22K ohms 21%, 1W
RE48 0774-0001 ixd, mfg, 4K ohms £10%, 5 W

# Bee introduction to this sectlon
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Model 187TB

Section IV
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
RS;::;LE # Stock No, Deseription™ Mote
R645 072 7-0221 Txd, dep ¢, 200K ohms 1%, 174 W
RE50 0687-4711 fxd, comp, 470 ohms £10%, 1/2W
REB51 0727-0163 fxd, dep ¢, 15K ohms £1%, 1/2W
R652 0687-2211 fxd, comp, 220 chms £10%, 1/4 W
R653 0727-0168 fxd,dep ¢, 15K ohms £1%, 12 W
R654 0727-0221 fxd, dep ¢, 200K chms £1%, 1/2 W
REB55 ' 08BT7-4711 fxd, comp, 470 ohms £10%, 1/4 W
RE56 0730-0052 fxd, dep ¢, 51, 6K ohms 1%, 1 W
RE5T 0727-0143 [xd, dep 2, 8490 olums £1%, 1/2W
RE38 2100-0083 var, comp, lin, 20X ohms +30%, 1/4 W
RE58, 650 Not Assigned
R661 2100-0028 var, comp, 50K ohms :10%
RE52 0767-0007 fxd, mfg, 8,2K ohms 5%, 3 W
RE33 0737-0183 fxd, dep 2, 48, 7K chms 1%, 1/2W
RB54 0727-0065 fxd, dep ¢, 300 chms +1%, 1/2 W
RE6G3 0727-0105 fxd, dep ¢, 1.2K oums 1%, 1/2 W
RES6 0727-0035 fxl, dep e, 300 ohms £1%, 1/2 W
RE6T 0727-0033 fxd, dep e, 945 ohms 1%, 1/2 W
R638 0727-0085 fxd, dep 2, 900 ohms +1%, 1/2W
R659 0727-0068 fxd, dep ¢, 360 ohms +1%, 1/2 W
RETO 0727-0110 fxd, dep 2, 1.5K chms £1%, 1/2 W
R67TL 0727-01%4 fxd, dep ¢, 3K ohms £1%, 1/2 W
RET2 0727-0110 fxd, dep ¢, 1,5K ohms 1%, 1/2 W
RGT73 thru RETS Mot Assigned
RETE 06861035 fxd, comp, 10K ohms £5%, 1/2'W
RE6T 0727-0128 fxd, dep ¢, 3265 ohms 1%, 1/2 W
RETE 2100-0228 var, comp, lin, 5K ohms £30%, 1/2 W w/awitch
RET9 0727-0083 txd, dep c, 920 ohms 1%, 1/2 W
RE380 0727-0180 Ixd, dep ¢, 25, BK ohms £1%, 1/2W
RB31 0727-0183 sxd, dep ¢, 41, TK ohms 1%, 1/2 W
RG82 0727-0196 fxd, dep ¢, 53, 6K ohms 1%, 1/2 W
RA83 0727-0100 fxd, dep 2, 1K ohms 1%, 1/2 W
HGE4 thru REYS Not Assigned
RE84 0727-0161 fxd, dep e, 11,110 ohms 1%, 1/2W
RE83 0727-0100 fxd, dep ¢, 1K ohms £1%, 1/2 W
RB96 0687-1041 fxd, comp, 100K ohms £10%, 1/2 W
RE87, 693 0721-0014 fxd, dep 2, 100 ohms £1%, 0.1 W
# See introduction to this section
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Section IV Model 1878
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
il @ Stock No, Description Note
51 thra 5300 Wot Asaigned
8501 i nsr; part of A502
S502 3101-0001 Switeh, toz: SPST
5503 part of RS7E
83504 3100-0240 Switch, rot: 1 sect, 5 pos
55056 thra 8300 Not Assigned
8601 nsr; part of ABO2
8602 3101-0001 Switch, tog: SPST
5503 part of RE78
T1 thru TEOD Not Assigned
T501 187B~604 Assy, balun coil
THOZ 187A 50D Transformer: sampling pulse generator
TGOS Mot Assigned
TE504 187A-600 Transformer, palse
TH05 thru TEOD Mot Asslgned
TE01 187B-80A Assy, balun coil
V1 thru VEOD Not Asslgned
V&0l 1921-0J11 Tube, elect; 5718
V502, 503 1832-0022 Tuba, elect: 6DJB/ECCS]
VEl4 1823-0001 Tubz, elect; 5654
VEOS thru V600 Mot Assigned
Ve01 1521-0011 Tuhe, elect: 5718
V603, 603 1932-0022 Tube, elezt: 6DJB/ECCEB
V604 1823-0001 Tuhe, elect; BS54
XT1 thra XT501 Mot Assigned
XTs02 1200-0053 Socket, tube: T pin minat
XVI thro XV501 Not Asslgnad
Xveo2 1200-0048 Socket, tube: 9 pin minat
XVB03 1200-0047 Sockst, tube: T pin minat
XVE04 1300-0048 Socket, tube: 9 pin minat
KVE06 thru XVE01 Naot Assigned
XVeos 1200-0048 Sockst, tubs: 9 pin minat
Xveos 1300-0047 Socket, tube: 7 pin minat
XVe0d 1200~0048 Socket, tubs: 9 pin minat

a, ABSOL and AG01

nre identical exce

bt for color of cable boot.

# See introduction to this section
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Model 187B

Section IV
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
o RE;:I?:;;EE @ Stock No, Description " Note

; MISCELLANEQUS

G=740 Knob: concentric bar w/arrow (SENSITIVITY)

G=T4AT Knob: 3/4" concentric, red w/arrow (VERNIER)

G-T4CA Knob: 5/8", black w/arrow (ADJUST)

G-T4CE KEnob: 5/8" black (LOCK)

. G=T4CF Knob: 1" concentric, black w/arrow (VERTICAL POSITION)

G-T4CG Knob 3/4" bar w/2 arrows (VERTICAL PRESENTATION)

18TA-TEA Asgay, BNC adapter

1E87BE-78F Sleeve, grounding (for 1874 -78A Adapter)

187B-21A-5 Pin, center {for probe)

137TE-21A-8 Assy, proba ground

# See introduction to this section
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Baction IV Model 187B

Table 4-2

Table 4-2, Replaceakle Parts | i
di@ Stock Mo, Description it Mir, Mir. Part No. TG RS . ll‘
G=28A=10 ° Diode, 51 28480 G=29A~10 4 ‘
G-328A-74 | Diode, 8i ! 28480 G-20A-T4 2| 2 E
G-29D-8 Diode, Si 28480 G-29D-8 17| 17
G=25D=15 | Diode, 81 28480 G-28D-16 1] 1
G=287-38 Dicde, 81 28480 G-30J-38 1| 1
G-=28L=52 | Dicde, 51 28480 3-39L-52 4| 4
G-30L-58 | Diode, Si 28480 3-209L-58 4| 4
G=20L=76 | Dlode, Si 28480 G-39L-78 1| 1
G=20M=5R | Diode, Si 28480 G=29M-0 4| 4
G-31A-12A) Diode, Si 28480 F-31A-124 2| 2 ,
G=31A=12L. Diode, 5i 28480 G=31A=-12L 1] 1 |
187A-80C | Transformer, pulse 28480 1874-50C 1| 1 !
18TA=B0D | Transformer: sampling pulse generator 28480 187A-60D 1| 1
187B-214 | Assy, probe (red): includes: 28480 187B-21A 1| 1

Chagd CRG02 LBOGE RB9T VGO
C534 CRE03 RGED1 RE%d
CR501  CRB04 RG04 TED1

187B-21B | Assy, probe (black); includes; 28480 187B-21B 1 1
Caaa CREDZ LEBG5 REE8T Vaol
Cca4 CREG3 RA01 RE%4
CRS01 CRE04 RE04 TE01

187B=-344 Asgy, attenuator; 28480 187B-344A 21 0 |
ASDZ ~{includas:
CRES27 RB26 thru R530 RE79
CR528 R594 thru RET72 RS598
Q504 RET8 5501)
AB02 - (includes:
CRG3Y RE626 thru RE30  RETS
CRGB28 RG664 thran B6T72  RG46

Q601 RE78 S801)

187B=-604 | Assay, balun coil 28480 28480 187TB-%0A 2
187B=65A | Assy, otched civeult: pre-amp, includes; 28480 187TB-5564A 21 0

C511 thra C5156 R531 thru R534

C528 REI6 thru RE41

Cc532 RE31 thru RG34

811 thru C615 REG36 thru RE41

Cca2a Xvoo2

caaa Xveis

# Bee introduction to this section
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Model 187B Section IV
Table 4-2
Table 4-2, Replaceable Parts (Cont'd)
A |
## Stock No. Desecription® Mir. Mfr. Part No, TQIRS
187B-65B | Assy, etched circuit: sampler, includes: 28480 | 187B-E5B 2| @
chl2 . RE06 thru R5613
CG04 thra C510 R515
C516 RE1T thru R532
Ce17 RE24
CE2A5 R584
Cca0a R54Y5

€804 thru C6OT RE05 thru RO13
CRb24 thru CR526 R615

L5101 RE17

L50Z Raaz

1504 RG24

L601 RG34

Laod REG5

Q501 XTe02

187B-535C | Assy, etched circuit: strotcher, includes: 28480 187B -850 2| 0

C518 thra C524 RETT

C5i6 RG80 thru R683

C527 R85 thru R5631

CH18 thra C820 K642 thru RE5E
CRS07 thre CR518  ROG2
CRSZD thra CR522  REGG3
CRE0T thra CRG18  RETT

L503 RE80 thyu REB3

Q502 TE04

Q503 HVE03

Q602 XV504

R542 thru R538 XVE03

O R5492 XVeo4

RE33
0140-0037 | fxd, mica, 390 pf 5%, 500 wdew 75433 RCMISE331T 2| 1
0150-00L0 @ xd, cer, 47 pf +5%, 500 vdow 95085 Sl4Tmmf +5%, NPO 2] 1
0150-0012% | fxd, cer, 0,01 uf 12{!%, 1000 vdow SH289 289C21443-H-1038 2l 1
0160-0050 | fxd, cer, 1K pf, 600 vdew 84411 Type E 1| 1
0150-0062 | f=d, cex, 0,00 pf £20%, 400 vdew 03729 20X503MC4 18] 4
0150-0081 | fxd, cer, 20 pt +10%, 100 vdew 53289 53047 4| 1
0150-0073 | Ixd, cer, 100 pf +£10%, 500 vdow 55289 40020042 [T] 2
0150-0079 | fxd, cer, 3, 3K pf £10%, BOO videw v2g82 611-000-Y5FO332K |2 | 1
0160-0018 | fxd, paper, .22 pf £10%, 400 vdew §5289 160r22494 211
0180-~0033 | fxd, elect, 50 uf, 6 vdow 53289 30D133A1 2|1
01B0-0045 | fxd, elect, 20 pf, 25 vdew 55289 Type 30D 1|1
0180-0048 | fxd, elect, 20pf, 50 vdew Sa2ED J0D198A1 11
0180-0058 | fxd, elect, 50 uf -10% +100%, 25 vdow 543280 30D186A1 211
0686-1035 | fxd, comp, 10K ohms 5%, 1/2 W 01131 EBL1036 2] 1
0886-2055 | fxd, comp, 2M 5%, 1/2 W | 01121 EB2035 411
WEET-1001 | fxl, comp, 10 ohms +10%, 1/2 W 01121 EB1001 11
DEET-1011 | fxd, comp, 100 ohms +10%, 1/2 W 01121 EB1011 6| 2
0587-1041 | fxd, comp, 100K ohms +10%, 1/2 W 01121 EB1041 201

# See introduction to this section
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Baction IV Model 1878
Table 4-2

Table 4-2, Replaceable Parts (Cont'd)
@ Stock No, Deseription ¥ Mir, Mir, Part No, |TQ!RS
05887-1651 | fxd, comp, 1,5M +10%, 1/2 W 01121 EB1551 g 1
0687-1831 | fxd, comp, 18K chms +10%, 1/2 W 01121 EB1831 2| 1
06872211 | fxd, comp, 220 ohms +10%, 1/2 W 01121 EB2211 5| 2
0687-2251 | fxd, comp, 2,2M 210%, 1/2 w 01121 EB2251 2] 1
0687-2721 | fxd, comp, 2, 7K ohms +10%, 1/2 W 01121 EB3721 i |
0687-4711 | fxd, comp, 470 ohms +10%, 1/2 W 01121 EB4711 8| 2
0387-4721 | fxd, comp, 4,7TK chms £10%, 1/2 W 01121 EB4721 2| 1
0687-4731 | fxd, comp, 47K ohms £10%, 1/2 W 01121 EB4731 2] 1
0687-5601 | fxd, comp, 56 chms +10%, 1/2 W 01121 EB5601 1| 1
0687-5611 | fxd, comp, 560 ohms +10%, 1/2 W 01121 EB5611 al 1
0662-3905 | fxd, comp, 39 ohms +5%, 2 W 01121 HB3305 1] 1
0693-1031 | fxd, comp, 10K ohms +10%, 2 W 01121 HB1031 2|1
0693-1531 | fxd, comp, 15K ohms +10%, 2 W 01121 HB1531 3|l 1
0693-1831 | fxd, comp, 18K ohms +10%, 2 W 01121 HB1831 a1 3
0683-4701 | fxd, comp, 47 ohms +10%, 2 W 01121 HB4701 it 4
0721-0004 | fxd, dep ¢, 100K ohms +1%, 1/8 W 19701 DC1/8R5, ohd# z] 1
0721-0010 | fxd, dep c, 225K ohms +1%, 1/8 W 13701 DCL/BRS, obd# 2l 1
0721-0014 | fxd, dep 2, 100 chms 1%, 0,1 W BOO31 C-1, obid 4] 1
0727-0081 | fxd, dep c, 60 chms £1%, 1/2 W 19701 DC1/2CRS5, obi# 2] 1
0727-0044 | fxd, dep ¢, 120 chms +1%, 1/2 W 18701 DC1/2CR5, obd# - o
0727-0085 | fxd,depc, 300 ohms £1%, 1/2 W 18701 DC1/2CRS, obdé | 8| 2
0727-0088 | fxd, dep 2, 360 ohms 1%, 1/2 W 19701 DC1/2BRS, obd# 2 1
0727-0081 | fxd, depc, 600 ohms £1%, 1/2 W 19701 DC1/2AR5, obd# 2| ¥
0727-0095 | fxd, dep ¢, 90D ohms 1%, 1/2 W 19701 DC1/2CRB, obd# 2| 1
0727-0096 | fxd,®p ¢, 920 ohms £1%, 1/2 W 15701 DC1/2CRS, obd# 2| 1
0727-0088 | ixd, dep o, 945 ohms «1%, 1/2 W 19701 DC1/2CRS, obd# 2 1
0727-0100 | fxd, dep ¢, 1K ohms 1%, 1/2 W 13701 DC1/2CRS, ob:d# 41 1
0727-0106 | fxd, depc, 1,2K ohms £1%, 1/2 W 13701 DC1/2CR5, ohd# 2] 1
0727-0110 | fxd, depc, 1.5K chms 1%, 1/2 W 13701 DCL/2CRS, obdd 4| 1
0927-0112 | fxd,dep ¢, 1, 8K ohms 21%, 1/2 W 18701 DC1/2CRE, obd# 2| 1
0727-0115 | fxd, dep =, 2K chms 1%, 1/2 W 18701 DC1/2CRS5, obd# 41 1
0727-0124 | fxd, dep ¢, 3K ohms £1%, 1/2 W 19701 DCL/2CRS, obi# " G
0727-0126 | fxd,cbp ¢, 3266 ohms 1%, 1/2 W 19701 DC1/2ARS, obd# -
0727-0132 | [xd, depc, 4K ohms £1%, 1/2 W 19701 DC1/2CRG, obd# 4 | 2
0727-0136 | fxd, depec, 5030 ochms 1%, 1/2 W 19701 DC1/2CRS5, obd# 2| 1
0727-0143 | fxd, dep ¢, 6490 ohms 1%, 1/2 W 15701 DC1/4CRS, obd# -
0727-0161 | fxd, dep 2, 11,110 chms £1%, 1/2 W 19701 DC1/2AR5 3

# Bee introduction to this section
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Model 187B Section IV
Table 4-2
Table 4-2, Replaceable Parts (Cont'd)

@ i@ Stock No, Description ' l Mir., Mir, Part No. TQ!RS ;
0727-0168 | Ixd, dep c, 15K ohms +1%, V2 W 19701 DC1/2CRS, oki# | 4| 1 |
0727-0180 | =d, depc, 95, 5K ohms 1%, 1/2 W 19701 DC1/2CRS, obd# | 2| 1
0727-0189 | fxd, dep z, 41, 7K ohms 1%, 1/2W 18701 DC1/2CR5, obd# | 2| 1
0727-0193 | ixd, dep z, 43,TK ohms +1%, 1/2W 18701 DC1/2AR5, obi# | 6| 2
0727-0196 | fxd, dep c, 52.6K ohms £1%, 1/2 W 19701 DC1/2CR5, obat | 2| 1
0737-0221 | fxd, dep ¢, 200K ohms +1%, 1/2 W 18701 DC1/2AR5, obl# | 4| 1
0730-0039 | fxd, dep e, 22K chms £1%, 1W 19701 DCIRG 4] 1
0730-0052 | fxd, depc, 51, 6K chms +1%, 1W 15701 DCI1RS, obd# | 2| 1
0761-0001 | fxd, mfg, B,2K ohms 5%, 1W 07115 Style N2§ 2| 1
O767-0007 | fxd, mfg, B, 2K cums £5%, 3 W 07115 LPI-3 al 1
0774-0001 | fxd, mig, 4K ohms +10%, 5 W | 07115 LFI- 2| 1
1200-0047 | Socket, tube: T pin minat : 91663 3708-2-4 ] 1
12000048 | Sozket, tube: 9 pin minat | 9lea82 3808-2-4 4| 1
1200-0053 | Socket, tube: 7 pin minat 71785 111-51-11-060 1| 1
1251-0055 | Connector, male: 24 pin 02660 26-4100-24P 1)1
1850-0019 | Transistor; ZNGE98 11711 2M585 21 2
1850-0020 | Transistor: selected 48480 1850-0020 1) 1
1850-0048 | Transistor: 2W650 24713 2MB50 2| 2
1850-0051 | Transistor: ZN1500 BT218 obd# 1| 1

l@ 11910-0011 Diode, Ge: Type HD-2135A-5 73293 HD-2135A-5 h 7 [
1821-0011 | Tube, elect: 5718 80131 av7i8 | 2] &
1823-0001 | Tubs, elect: 56854 80131 b4 i 2| &
1832-0022 | Tubg elect: 6DJB/ECCES 80131 BDJ3/ECCBE3 4| 4
2100-0028 | var, comp, BOK ohms +10% | 01121 JAZLO48S503UC il 1
2100-0044 | wvar, comp, lin, 50K chms £10% 01121 JAINOEES503TA 2 1
2100-0090 | var, comp, lin, 2K ohms 230%, 1/3 W 11237 UPE-70Specialobdst| 2| 1
2100-0091 | var, comp, lin, 5K ohms £30%, 1/3 W 11237 UPE-70Specialobd#| 1| 1
2100-0093 | var, comp, lin, 20K ohms +20%, L/4 W 11257 UPE=~70Specialobd#| 2 | 1
2100-0141 | var, comp, lin, BOK ohms 220%, 1/4W 11237 Type 70, obdst | 2] 1
A100-0177 | vav, comp, dual concentric, "U" lin, 100K 01121 JIC C I |

ohms +20%, L.5 W front, 1,34 W rear
2100-0226 | var, comp, lin, 5K ohms +20%, L/2 W 11237 VF45 a1
w/switch
2100-0227 | var,ww, lin, 20 ohms +10%, 1'W 11238 110 1| 1
3100-0240 | Switch, rot: 1 sect, 5 pos TEER4 204045-N1 1| 1
3101-0001 | Switch, tog: SPST 04003 AH&HB0884-H al 1
9140-0018 | Inductor, fxd: 1 ph 99848 206-11-10 41 1
8140-0029 | Inductor, fxd: 100 ph a6848 3100-15-101 2| 1
9170-0028 | Core, ferrite bead: green, 0,047"1,D, x 0, 1387 02114 56-590-65/4A 2 1
0.D, x0,118" long

01168-1
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Section IV Model 187B
Table 4-2

Table 4-2, Replaceabls Parts (Cont'd)

4 Stoek No, Description " Mir. Mir, Part No, |TQ/RS ‘
MISCE LLANEQUS

G-T4Q Knob: concentric bar w/arrow (SENSITIVITY) 28480 G-74Q 210

G-T4AU Knob: 3/4" concentric, red w/arrow (VERNIER)| 28480 G-T4AU 410

G-T4CA Knob: 5/8" black w/arrow (ADJUST) 28480 G-T4CA 2o

G-T4CE Knob: 5/8" black {LOCK) 28480 G-T4CE 1(0

G-T4CF Enob: 1'" conecentric, black w,/arrow 28480 G-T4CF 210
{(VERTICAL POSITION)

G-T4ACG Knob: 3/4" bar w,/2 arrow (VERTICAL 28480 G-T4CG 1|0
PRESENTATION)

1ETA-TEA Assy, BNC adapter 28480 187A-TEA 211

18TB-T6F | Sleeve, grounding (for 18TA-T8A Adapter) 284480 187B-T6F 2|1

IETB-EIEL- Pin, center (for probe)} 28480 187B-21A-6 1|1

IBTEHZI%H Assy, probe ground 28480 187B-21A-8 1|1

i Bee introduction to this section
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Model 187B

APPENDIX

Appendix

CODE LIST OF MANUFACTURERS (Sheet 1 of 2)

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 [Mame to Code)
and H4-2 [Code to Name)'and their latest supplements, The date of revision and the date of the supplements used appear at
the boltom of each page. Alphabetical codes have boen arbitrarily assigned to suppliers net appearing in the H4 handbacks.

CODE
MO,

an3i4
00335
aniti

D0bLER
aprre
[
ooasl

angeé
apast
Q112
01255
B1281

B11%8

6134%
B16E61
a1L8%
o1530
pEvEl
LFARE]

0320 %
DXe&d

0738

027
02777
aigneg

¢3740s
03777
aisr?
[EREE
031964
LER IR

cdael
D423
bd4z9%

cd404
04851
adT13
gA732

n4arva
g4ava
0004

052wy
055713

05414
5729

05781
Te004
DEEEE
DEBYE

oF1ts

o712

01166-1

MANUFACTURER ADDRESS
Humldlal Ca. Caltan, Calil
Werlrer Carp. Hew York, H.Y.

Garleck Packing Co.,
Electrenie Preducks Div, Camden, H.J.

Auravax Serp. Muw Becdlord, Man,
Amp, Inc, Harrisburg, Pa,

Ajrcraft Radia Corp. Baantan, M.J.
Sangama Eleckric Campany,
Ordlll Division (Capacilors)  Marien, L

Gas Eaglneering Ce,
Carl E. Holmes Carp.
Allen Bradley Co. Pilwaukas, Wis,
Littan Induskeied, Ine.  Beverly Hills, Calif,

Pacifle Samlcanduckers, Ine,
Culver Cliy, Calif.

Lot Amgales, Callf.
Las Angeles, Callf.

Texas Insbruments, Ine,
Transister Predusis Div,

The Alliance Mfg. Co.
Chaisl-Trak Corp.
Pacific Refays, Inc,
Amercck Corp. Rockfard, 10,
Pulsa Engisnering Co, Santa Clara, Galif,

Farrcucune Coarp. of America .
Ssugertien, H.Y.

Cala Mg, Ca. Pale Ao, Callf,

Amphenal-Berg Electronies Corp,
Chicaga, M,

Dablas, Tenat
Alifance, Ohia
Indianapalls, Ind,
Yan Huys, Calid,

Radio Carp. ol America ,
Semicoaducter and Materlals Div. |
Somervilla, H.J,
¥ocaline Co. of America, Inc,
: Old Saybrask, Cann,
Hopkins Enginearing Co.
San Farnanda, Calil
Z.E. Semiconducior Producks Deph,
Syracine, WY
Arer Machire & Taal Co. Daytan, Ohla
Eldama Carp, El Manta, Calif.
Transilran Blectranle Carp, Wakefleld, Man,
Pyredilm Rasislor Ca. Marristawn, H.J.
Afr Marlna Moters, Ine, Los Angeles, Calif,
Aorrow, Hart and Hegeman Elect. Ca.
Hartard, Cann.
Elmenca Praduch Ca. Hew York, .Y,
Hi-@ Divislen of Aaravox Myrtle Beach, 5.C.
Elgin Mational Watch Ca.,
Tectrasies Divilen Burbank, Calil,
Cymec Division of
Hewlath Packard Ca.
Lylvania Eleckic Prold:.. Ize. i
Eleciranic Tubae Div. Moustain Yiew, Calll,
Motarala, lac., Semicanductar x
Pred. Div, Fhoenls, Arlzena
Filkren Ca., Inc. i g
Weslarn Duvisian Culver City, Calif.
Auternatle Eletrle Ca, Marthiake, I,
P M Meter Co. Chicags, M.
Twentolth Centery Flasiics, Inc.
Les Angales, Calll,
Wastinghouse Electric Garp.,
Sami-Conductar Depk.
Ifumifronic Erglnearing Co,
Zunnyvale, Calif,
Barker Colman Co. Rocklged, B,
Metropalitan Telecommunlcatiom Corp,,
Metra Cap. Div, Brooklyn, H.Y
Stowart Engingering o, Santa Gruz, Calif,
The Bastick Co, Bridgaport, Cona,
Baede Elactrleal Inslrumant Ca., Ine.
Fanacook, N.H,
Tortinghen Mig. Ca., Wash Dlv,
Yan Muys, Calll,

Faio Alla, Callf,

Yourgwasd, Fa.

Cnrnrn? Giass Works
Efectronic Camparerke Daph,
Bradiard, Pa.

Digitran Ca. Patadana, Calif,

o0015-1%

Rawlted: b Dacamiber 1941

CODE
MO,
61137
ariae

Gr2et
0rlnd

areie
0r%33

R R 1)
bR145s
08364

parir
oaren

LR )

IR
IERERE|
D¥250
[ EEE R

10411
10644
11134
11217

11311
11711

117117
118740
12897
14466

16709
14760

tapTa
19316

19500

19701
i0rnl
11810

113116
FAR R |

FEEER]
FERRT]

144666
16441l

24992
FEER T
111173
JEARA
I RE K F|
19641

10910

42198
LERE R
4466 E
17701

MARHUFACTURER

Translsbor Elackranics Corp. !
Minneapol's, Minn.

‘Welinghouse Elsciele Corp.
Elecironle Tuke Div, Eimlea, B.Y.

Aoenat Carp. Lot Angelas, Galll

Falrchild Samlconductaor Corp. :
Mavnizin View, Salif,
Cartinantal Devien Corp. Hawtharne, Calll.
Rheem Semiconducior Coarp. o ’
Mauniain Yiew, Salif,
Boastan, M.l
Les Angeles, Salll,

ADDRESS

EBoonten Radie Corp.
U5 Englreating Ca.
rgats Datbary Co.
it gutd g”lqara Falls, Ontario, Canada
Lloan Company Burbank, Callf,
Cannan Elecirdec Co,
Phownix Div.

GBS Elactranics Semiconductar
Oporatlons, Div. of C.E.S. Inc.
Lawell, Mais,
Cosla Maza, Calif
Houiban, Teras
Chicaga, 1L

Fhasnie, Ariz,

Babcock Relays, Inc.
Tonas Capaciier Co.
Elactre Awembllas, Inc,

Mallary Batlery Co, of
Canada, Lid. Torgnto, Ontarlo, Canada
Tl-Tal, Ine, Berkeley, Callf,

Carbarendam Co. Hlagara Falis, H.¥.
G5 of Barsn, Imec. Earen, Ind,
Chieaga Talaphone of Calilarnis, Inc,

%o, Pasadana, Calif,

Micraware Elncironles Corp,
Palo Alla, Calif,

Gopersl Inttrument Cerparatlon
Semicanducter Divislen
Imperial Eractranics, Inc.
Malabd, Ine,
Claraital Mig, Co.
Cortall Debliler Elac, Corp.
Sa. Flalafield, H.J.
Tha Davaa Ca, Livingitar, .4,
Daleas Radls Div. of G. M. Corp.
Kokema, ind.
Wilmingion, Del

Hewark, H.J,
Baera Fark, Calif,
Pala Alao, Callf,

Daver, H.H.

E. 1. DuPenl and Co., lnc.

Eclipin Plapear, Div. of
Bapaln Avigllen Carp,

Thamat A, Bdlian Industrles,
Div. of Me@raw Edlsen Co,
Wit Crange, W.J.
Elegtra Manutacluriag Co. Kenses Cily, Ma.
Elasitanie Tube Corp, Fhiladelphia, Pa.
Famlasl Mabillurgleal Carp,
Ma., Chizagsa, 1.
Tha Fafalr Baaring Co.  Maw Britaln, Casn.
Fad, Tolaphena asd Radla Carp.

Clitlon, M.J.
Gensral Blaghile Co, Schenectady, H.Y.
@0, Lamp Diviven

Hala Park, Clavaland, Ohia

General Radla Co, Wt Concord, Mait,
@rabat Pila Ca. of Amaerica, Inc.

Carlstadt, H.J.

Larcaster, Pa,

Pale Alte, Cal'f,

Orweniboro, Ky,

Taterzara, WA,

Hamlilan Waleh Ca.
Hewlelt-Paphard Ca.
@0, Racalving Tuba Dopt,
Leadrakim  lag; Chleaga, I,
P R MaMary & Ca., lnc. Indlenapalis, lad.
Muachanloal Indwtlrier Prod, Co,

Akron, Ohkia
Miniatura Praciilen Basrings, Ine,

Kawnn, H.H.
HMuter Co, Chicago, NI
C. A Hargran Co, Englawond, Cals,
Ohmite Mig, Ca, Skekie, DL

Polareld Cerp. Cambeldga, Masm,

CODE
HO,

Ha610

49954
54254
ESDXd
EER1)
EETEA
56137
56209
Evdaé
E177%

§21119
L4564
BEDY T

ba¥db
Ta:re
Toxes
TOaab

TOEED
TR0l
TR9TB
rioaz2
Tio4

71118
T1lmk
71311

Tiand

TI4ED
T1dn8
T1471
Ti4nd
TIELR

T16%9

TiT00
TiTd4

T17613

T178%5
rined
TITEA

T13¥64
Tré1N
T2EES
11764
TiIThS
Ti1816
Tigia
Ti%A1
Tioat
Tilas

T31%3
73445

TiE04
TIEE R
Tisg:

13743
rarsl
T3706
T44ES

MAHUFACTURER ADDRESS
Pracislon Thermometer and

Init, Ca. Phitadelphia, Pa,
Raythean Com pany Lexinglon, Mass.

Ehallergur Mig. Ca.
Simpion Eleckic So.
Senalene Corp. Elmsford, M.Y
Sorenion & Ca., Inc. 5o, Morwalk, Cenn,
Spavlding Fikra Co., Ine. Tosawanda, H.Y.
Spragus Electie Co.  Marth Adams, Mai,
Taias, Inec, f. Paul, Winn,
Unian Switch ard E‘ni:a'-. D, af

Waitlrghouie Alr Erako Co, Swisivala, Pa,
WUnivarsai Electric Ca. Owatia, Mick.
YWeslern Elpciele Co., Inc. Haw York, H.Y.
Wattan Iral, Div. of Dayitrom, Ine,

Blewark, H.J,
Rachester, MY,

Salma, H.C.
Chicaga, NI

Wollersak Ophizcal Co,
Alien Miq. Ca. HarHord, Corn,
Allled Cantrel Co., Ize, Haw York, M.¥.
AMlante India Rubber YWerks, Ine,

Chizaga, N,
Amperite Go,, ine, Mew Yark, MY,
Beidan Mig, Co. Chlzaga, KL

Bird Electrenfe Corp,
Birabach Radio Co.

Baglon Gaear Werks Div, of
Murray Co. of Texas

Bud Redia lee,
Camlas Fasberor Carp.
Allen D, Cardwell Electionie

Clavaland, Ohia
Hew York, H.Y.

Qulncy, Mas.
Clavaland, Ohla
Paramuws, H.J

Prad, Carp, Plafnvlille, Conn,
Busmiann Fuen Div. of MeGraw-

Edizon Ce. 51 Lowis, Ma,
TS Carp. Efkhart, ind.

Cannen Elactrle Ca,
Cinema Englreering Co,
G, P Clare & Co, Chilcaga, Nl
Standard-Themsen Corp,,
Chitford MPg. Go. Div.  Waltham, Mass,
Cantralab Blv, of Gicke Urlon Ine.
Hilwaukes, Wis.
The Corrish 'Wire Co, Haw York, H.Y.
Chicage Mirlabure Lamp Waks
Chleaga, 1,
A @, Smtth Cerp., Brnwlﬁ Div,

et Srange, M.,
Cinch Mg, Cerp. Chicaga, 1L
Dow Corning Corp.

KMidland, Mich,
Elactra Metive Mg, Co., Ine.
Willlmartle, Conn,

Los Angeles, Calif.
Burbank, Salif.

Juhn B, Fant & Co, Chlcaga, 1.
Dialight Carp, Broakiyn, H.Y.
Ganeral Coramies Cerp, Keaskoy, W4,
Girard-Hopkins Oekland, Calid.
Drraka Mig. Cao, Chicags, 11,
Hugh H. Eby Ine. FEiladelphia, Pa.
Sudermnan Ca. Chicage, I
Eriw Resintor Corg, Erle, Pa.

Hanzan Mig. Co., Inc,
Halipet Biv, of Beckman
Ingtrumants, Ine, Fullarten, Calll,
Hughes Prodwcts Divislen of
wghes Alrerall G, Mawgart Beach, Calil,
Amperer Electranie Ca,, Div, of
arlh Ameriean Fhilllps Cao. Ins,
Hietiville, H.Y,
Bradley Semleandveter Corp. Hamdea, Cann,
Carling Eleciie, Inc. Har#ord, Conn,
Goeorge K. Garratt Co, Inc
Fracher Specfal Mig. Co.
Tha Ganaral Industries Co,
Jeanfngy Radie Mig. Ga.
J. M. Wirnns, and Sons

Prinzefon, Ind.

"Phlladelphia, Pa.
Cincinnal, Ohia
Elyria, Ohla

San Jore, Caiif,
‘Winckester, Mass.

Frem: F5.C. Handbock Supplemants
Ha.1 Datod October 1961

H4-2 Dated Mevember 1941
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CODE
MO,

TAEL1
T4BEH

74970
TED42
18171

83T
75181
75818
TER1S
Té0OS
Te110
TEd33

TEadr
Tadl
TEEE0
TEE4E
TERSA
Trouwg

TN
Tria;

TTa10
TTelg
TITEs
TAZAR
TaaT
TeEAnE
TASE]
TATAD
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TH1412
TR1E1
TRTLIT

T3l
BFoi

BR110
a0t at

E0ZOY

0248
Bozod
aoan

Eo4pé
E05A3
E0&AD
B101d

B141E
A14E]

E1481

B18&d
Bl10412
B142

B2170
E1:07%
Bl121%

BIETE
LFERE
g2647

BIBED

APPENDIX

CODE LIST OF MANUFACTURERS (Sheet 2 of 2)

MAHUFACTURER ADDRESS

Induttrial Condenser Corp, > Chleaga, 11,

R.F. Produels Divivlen of Amahensi-
Borg Elactrenles Carp, Canbury, Conn,

E. F. Joh=ton Co. Waseca, Mlnn.

Internsfional Reslstance Go, Fhiladsighia, Pa.
Jones, Heward B, Divition

af Cineh Mg, Corp. Chicage, NI
James Knights Co. Sandwich, 111
Kultia Eleclile Corparation M Yarnon, MUY,
Lenz Eleciric MFg. Ca. Chieage, 11,
Litdalfusn Ine, Das Plainas, L
Lard Mig. So, Etie, Fa.

C. W, Marwodel San Francisco, Calif.
Micamald Electranle Mfg. cwE.
rocklys, MY,

Malden, Mani,
Lot Angelas, Calif.
Zan Leandra, Galil,
Claveiand, Dhin

James Millen Mig, Co., Inc,
Jo WL Milter Co.
Masadnack Mils
Mueller Electrlc Co,

Cak Manufaetering Co. Chizaga. 11,
Bandir Pacifle Givision af

Bendix Carp. MNa. Hallywesd, Calif,
Praastren Ingbrumant and

Elactronle Co, Sauth Pasadenas, Calid,

Patler ard Bramfield, Div. of Amarleas
Machine asd Foundry Frinceton, lad,

Radla Sendenter Co. Camden, K.

Radio Recepler Co.. Ine, Broakiyn, H.Y.
Recitbance Products Co. Harelsbueg, Pa.
Eignal Ingleater Carp, Haw York, MY,

Tilley Miq. Co.
Stackpele Carbon Ga,
Tinnerman Preducts, Tne.
Transferma: Enginears
Uefnite Co,

San Francisce, Calil,
5t. Marys, Pa.
Clavaland, Ohia
Pazadana, Calif,
Rawtarwllle, Mais,
Yeador Root, Ing, Hartfard, Cann.
Wanta Mig. Go, Chleaga, 1IN,
Confinantal-Wiet Elschronies Corg,
Fhiladalphia, Pa,
Lotk Mla, Carp, Hew Rachatle, .Y,
Hlp:q Divisian of
Seislont Cleck Co, Morrichown, M.J,
Timas Facsimila Gorp, Haw York, H.Y.
Elsctrorle laduitries Astocizton
Ay Brand tube mesting EIA
standardi ‘Wathingtan, D.C.
Usimar Switch, Dlv. of
W, L. Maxten Corp.
Dxferd Elechic Corp.
Bourns Lakoratorfes, Ine,
Acra Diw, of Robartshaw
Fieltan Cenfrals Co,
All Shar Produghs Ine,
Hammariund Co,, Inc,
Etevens, Arnald, Ca., Inc.
Intwrnatioral Insfruments, Ine
Mew Haven, Conn,
Wllker Praduct, Ine. Cleveland, Ohla
Raythean MFg. Ca., Industrial
omponenis Div., Induwbr.
Tube CGperations Hewtan, Maii,
International Rashiiler Corp.
El Seguada, Calif.
Walartown, Maoss,

Walllngiord, Cana,
Chleaga, 111,
Riverside, Cal’,

Columbus 14, Ohia
Defianco, Ohia
Haw Yerk, MY,

Bogtan, ke,

Bapry Conleals, Ine.

Carter Parts Ca. Skakfe, 111,
Jeftars Elachronfes Divislan af

Spesr Carbon Ca. Du Bafs, Fa.
Allen B, Dubont Labs,, Ine Clifban, M.J.

Maguira laduttries, Inc.

Eylvania Eleciele Frod, fae,,
Electronic Tubp Olv.

Actron Ca.

Lwlicherall, ne,

Metait and Tonirals, lac.,
Tecas lnefromants, Inc.,
Spencer Prods,

Reszarch Praducis Carp,

Greenwich, Cenn,

Emparium, Fa.
East Mawark, M.J,
Chicago, 1L

Div. of

Attlaboro, Mass,
Madisan, Wis,

519

Rewitnd: § December 1961

CODE
MG,

axev’y

Ble%a
£3053
1126
a3148
AR124
[EFAR]
B33
Bi501

B16%4
BITIY

LER:FR
BE4171
E4329%

Ed411
4970
ALd54
B5474

BS540
BRI
BLadd

§T214
BTary

E@TAG
E7471

ETk3&

ETELE
FR1vE

f0970
11260
LRERE
F1604&
PEAAT
LRR T ¥
11717
187
[ RR 3

2104
LER I

3116%
f3410
Fa%01

4144

4145
gd4148

¥4154
V4117

F4310
9662

TET3&
9218
95261
95284
FE165
¥52TE

MANUFACTURER
Rotren Manufacturing Co.,

ADDRESS

Wan}dﬂn:k MY,
Gierdale, Calif.
Cambridga, Mags.
Dariinglan, 5.C.
Las Argales, Calil,
rion, M.
Rad Bank, H.J,
Brocaokiyn, KUY,

Yeclor Electrorle o,
Care Fattener Co.
Fyramld Eleciife Ca.
Elactre Gords Co.

Victary Englanariag Cerp,
Bendix Corp., Red Bank Div.
Smlik, Harman H., Ine.

Gaviit Wire azd Cebfe Ca.
Div. of Amarace Carp,

Burroughs Carp.,
Electronic Tube Div.

Wedal Eng, and Mlqg., frc

Lovd Serugas Co.

Arco Elechroniis, Inc.

A, Jd, Gloener G, Ine.

San Franciico, Calif,

Good Al Elachrle Mig. Ca,  Qgallale, Meb,

Sarkes Tartian, lnc. Blaomlaglen, Ind,

Boantoa Meldlag Cempany

R, M, Bracamonte & Co.

San Francizco, Calik.
Hew Haven, Conn,

"BroakiTald, Mass,
Plalntield, H.J.
Huntinglon, Ind.

Fesius, Mo,
Haw York, MY,

Kellad ¥ards, Ine.

Leamiess Bubber Co, Chicaga, I
Radlo Corp. of Amaried, ROA
Efactren Tuls Div. Harrigan, M.J.

Fhilea Corp. {Lansdala Blvision}
Lanidala, Pa,
‘Wastorn Fikrous Glaw Prodeels Ce,
San Franciies, Cal'k
Cublor-Hammar, lnc. Lincalm, 171
General Blackric Dlcbributing Cnrp.
Scheneclady, M.Y.
Carler Parts Div. of Ecaramy Baler Co.
Chieage, 1.

United Transfoemar Ca, Chicaqa, DL
U5, Rubber Ca., Mechanlcai
Gaads Biv Passale, M.J.

Bearing Enginenring Ca. San Franchiea, Catif,
Carner Soring Mig. Co. San Franciica, Callf,
Radia Matarials Ca. Chlcaga, 1,
Mzgat Ercthers,'lne. Afflebara, Mass.
Dala Elaztrenfes, Ire, Columbus, Mabr
Eica Corp. Phitadsiphia, Pa.
Gremar Mig, Ca,, Ing, Waketicid, Mass.
K F Davelagment Ca. Radwaod Giby, Gallf,
Minnoapalic- Hnnlrﬂll Regulatar Co.,

Micro-Swilck Divisian Fraspert, 1,
Wnivarsal Metai Praducts, Irc

Bansett Puente, Calif.
Sylvania Elechric Prod. Inc.,

Semicanduchor Dlv.
Robblns and Myers, Ine,
Stevans Mig, Go., Inc.
lnzuline-¥an Morman lad.,, I

Elzciranic Divizten
Rayihoon bifg, Ca.,

Wobuen, Mats,
Hew Yark, MY
Marzfieid, Ohla

ne,
Marchettar, MH.
fndusirial Componocts

Olv., Rocelving Tube Qperabion
Gruinew, Mass.
Rayikhoon Mg, Co,, Semicorductar Div.,
alifarnla Srael Flant Hawion. Wass.

Seinnfilie Radia Praducts, Inc
Laveland, Cola,
Tung-5al Electric, Inc. Mewark, H.J.
Curhiss-Yeight Carp.,
Elnctronlzs Div, Eant Patersan, M.
Teu Ohm Pred. Div. of Model
Englrearing and Mig. Co.  Chicagao. I
Worcester Pressed Aluminum Caorp,
Wargester, Ma,
Alllas Producks Corp. Kifami, Fla,
Conllnantal Conneclar Carp, Woodsiide, MY
Leecratt Mig. Ca., inc. Maw Yark, WY,
Lurca Elastronies, Ine, Burbank, Calif.
MHa¥enal Gofl Co. Sharldan, Wye,
Yitraman, lre, Bridgepart, Cona.

Baanlan, H.J.

Model 187B
CODE
HO,  MAMUFACTURER ADDRESS

FEFE 4 Mathode MFg. Ca. Chleaga, I,
FERAT Wacheser Ca, Chicago, N
4047 Muggins Leborafories Sunmypeale, Calif,
FH0RE LG Divislon of Awroves Qlean, H.Y.
96256 Thordarian-Meissner Div. of

W aguire Indeslrins, Inc. Mt Carmal, 1,
42986 Sclar Manvfacturing Co. Lo Angeles, Salif,
Pa330 Carllen Screw G, Chleage, N,
F6341 Microwave Assaclates, Ine,  Burllngion, Mets.
PEE01 Execal Tranifarmer Co, Oakland, Calif.
§T639 Automalic and Pracislan

Hfg, Co, Yonters, N.Y,
7964 CBS E‘ldrnnl::

Giv. cf C.HE., Inz, Dranvars, Mais,
FH1AT Axai Brathars ne. Jamafca, MY,
FH2II0 Francis L Mosley Pasadena, Calif,
TE2ITH Mlcrodot, Ine, Lo, Patadena, Calll,
FBIF1 Sealechra Carp. Mamaronach, WY,
FHADE Corad Corp. Redwand City, Calif.
TET R4 Palo Alle Enginearing

Ca,, Ine, Palo Alks, Calif,
WBE11 Merth Hills Electrle Cao, Minesla, MY,
FET25 Clavlta Trarslibas Prod.

Blw, of Clavile Garp. Waltham, Mass.
8578 |aternational Electronfc

Rasaarch Corp. Eurbank, Calif.
$9109 Columbia Tachrlzal Carp, Mew York, MY,
¥9313 Yarlan Anociates Pala Alte, Galif,
F9616 Marshz!l Industrles, Elachron

Preducts Divisian Patadena, Calif.

Contral Swileh Divitias, Cortrols Ca,
of America El Sagunda, Calif,

Delevan Electronics Gorp.  East Avrora, MUY
Wilco Corperation Indianapoils, Ind.
Easbrandt, Inc. Bailas, Ma.
Hediman Semleosduster Div. of
Heflman Elpelrerics Carp,
Tlth'lﬂll:-ﬁ'f |nstrumant Corp.
af Calif, Mewbury Park, Galif,

%707

y5800
Frp4an
EEREE|
FI942

Evanstanm, M.
$9957

THE FOLLOWING H-? VENDORS HAVE MO WUM-
BER ASLIGHED IM THE LATEST SUPPLEMENT TO
THE FEDERAL SUPFLY CODE FOR MAMUFACTURERT
HAHOBOOK,
D00 F Maica Teol and Ole
el Telefurken [cfo Amarlcan
Elitu) Hew York, MY,
G0CdL ‘Winchestar Elochrenlcs, lae.
Santa Maalca, Calil,
D000 M Waclarn Caofl Div, of Avtematic
nd,, Inc, Redwood City, Calif.
FO00M Hahm-Bret. Seriag Co.  San Loandro, Calif,
0000F TyCar Mig. Ca., Enc. Hetliaton, Mas,
D000T Tewas Insteurments, Ine
Matals ang Centeals @iv.  Yersalllos, Ky,
0000w Tawer Mig, Carp. Frovidornca. 8.1,
D000W Webster Electronics Co, Ire,
Huw Yerk, H.Y.
00086 X Zprece Plne Mlea Ca, Spruce Pine, M.C.
G000y Widland Mig. Co. lne, Kansas Cily, Kans.
C0EDE Willow Loather Products Carp,  Mewark, H.J.
G004 A British Radla Electronfes Lid,
Waiskingfon, D.C.

G208 E Frezitlen Instrument Companenh Co.
¥an Muys, Calll,

0003 C Computer Diade Cerp. Ledi, ML
00D D Genaral Trans'sher Lok Angeles, Calif
000EE A Williams Masulaciuring Ca,

San Josw, Calll.
000 FF Carmichael Caorrugalad Sp.i'l_lh.‘u

fchmand, Calif
000 E & Seshan Dle Sutting Service Goshen, ind.

Lot Angeles, Callf.

Fram: F5.C Harndbaak $up|:||un|n+|
Ha4-1 Dated Cerober 1961

H4-2 Dated Movember 1941

01166-1




WARRANTY

All our products are warranted against defects in materials and workmanship for one year from
the date of shipment. Our obligation is limited to repaiving or replacing products (except fubes)
which prove to be defective during the warranty period. We are not liable for consequential
damages.

For assistance of any kind, including help with instruments under warranty, contact your authorized &
Sales Representative for instructions, Give full details of the dificulty and include the instrument modsl
and serial numbers. Service data or shipping instructions will be promptly sent to you. There will he no
charge for repair of instruments under warranly, except fransportation charges. Estimates of charges for
non-warranty or other service work will alwavs be supplied, if requested, hefore work hegins,

CLAIM FOR DAMAGE IN SHIPMENT

Your instrument should be inspected and tested as soon as it iz received. The instrument is insured for
safe delivery. I the instrument is damaged in any way or fails to operate properly, file a claim with the
cartier or, if insured separately, with the insurance company,

SHIPPING

On receipt of shipping instructions, forward the instrument prepaid to the destination indicated. You may
use the original shipping carton or any streng container, Wrap the instrument in heavy paper or a plastic
bag and surround it with three or four inches of shock-absorbing material to cushion it firmly and prevent
movement inside the container.

GENERAL

Your authorized & Sales Representative is ready to nssist you in any situation, and you are always wel-
come to get directly in touch with Hewlett-Packard service departments:

CUSTOMER SERVICE OR {In Western Eurcpel

Hewlett-Packard Company
395 Page Mill Road

Palo Alto, California, U.5.A,

Telephone: (415) 326.1766
TWH Mo, PAL AL 117U
Cable: "HEWPACK"

Hewlett-Packard 5.4,
54.54bis Route Des Acaclas
Geneva, Swikwerland
Talophone: [022) 42. 81, 50
Cabla: "HEWPACKSA"







