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About this Manual
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CERTIFICATION

The Hewlett-Packard bompany cértifies that this instrument was

| thoroughly tested and inspected and found to meet :ts publu.hed
spectﬁcatzons when'it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measurements
are traceable'to the U.S. National Bureau of Standards to the extent'
allowed by the Bureau's calzbratwn faczhty

WARRANTY AND ASSISTANCE.

Ty

'All Hewlett-Packard products are warranted against defecté in’
materials and workmanshlp This warranty apnlies for one year from

 thedate of delivery, or, in the case of certain major components listed
in the operating manual, for the specified period. We will repair or
replace products which prove to be defective during the warranty
period. No other warranty is expressed or implied. We are not liable
for consequentnal damages.

For any assistance contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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, 250BRX Meter =~ .- . | .
RADIO FREQUENCY CHARACTERISTICS

1
|

 RF RANGE: 6500 kHz to 250 MHz In
'to I MHz, 1 to 2 MHz, 2 to4 MHz,

8 ban(t'-l. 8]
{100 I\!li?

9 to 21 MHz, 21 to 48 MHz, 45 to 1/! 'l MHz,' 110+

to 250 MHz.
RF ACCURACY: 2% of Irequcncy e

RF CALIBRATION- Inerements of nppruxi-
mately 1%,

RESISTANCE MEASIJREMENT
" CHARACTERISTICS ‘

RESBTANCE RANGI'..' 16 to 100 000 ohms
RESIFTANCE ACCURACY'
‘ [z b 2wt Fows '.%]'5 i+ 0.2 chm _
F = [requency (MYz), R - RX Meter Ry reading
(ohm), "o CR x 107'1 , ‘where Cu nx Meler

1

. <o reading (pF). o ;
" RESISTANCE CALIBRATION: [ncremeur.s of
‘ npproxlmately 3% throughout maost of range‘ '

CAPACITANCE MEASUREMENT

CHARACTERISTICS ‘ : _ C

CAPACITANCE RANGE;: .0 to 20 pF (May be *

" extended by use of auxiliary coils).

CAPACITANCE ACCURACY:
£(0.5+ 05 F? Cx1079% « 015 pF;
F = frequency {dHz), \ ) .
C+«RX Meter Cp reading (pF}.

CAPACITANCE CALIBRATION- Increments of
0.1 pI-‘. '
INDUCTANCE MEASUREMENT
CHARACTERISTICS '

INDUCTANCE RANGE: 0.001 uH to 100 mH
{actual range depends on frequency; auxiliary
‘resistors empleyed).

‘ cnpacltance accu rncy.

| o @co HM" a; ot

'

INDUCTANGE ACCUR.-\Ci\I’: Baslc accuracy fs

MEASUREMENT VOLTAGE LEVEL

RF: 0.05 to 0.75 ¥ approx., depending on fre-
quency, with SET RF LEVEL Control in NOR-
MAL position. RF level ndjustable to below
20 mV; relative {evel Indizated when SET RF
LEVEL switch Is depressed.

DC: 0V (external de current ip to 50 mA may '

* be passed through RX Meter terminals).

DIMENSI(}NS ’
-—H’Pll”,i—j
o I} a3 @
q .
! NOTES.
v C ‘B DIMENSIGNS IN INCHES
Lid ) S+ AND (MILLINETERS),
: % DETACHABLE POWER CANLL
g F #) RECONMENDED CABLE
4 o 18 CLEARANCE.
1 ¢ ’
20} 10903 — 2 jiam

o s ranammrns J AR

)k

L1 L= =3 n L=

WEIGRT
net 40 tbs, (18 kg) shipping 50 1bs. (22,5 kg).

POWER

© 105 to 125 V or 210 to 250 V, 50 to 1000 Hz, 60

watts.

00515A Coax Adapter Kit

'ADAPTER '

CONNECTOR: Type "N'" female. '
CHARACTERISTIC IMPEDANCE: 50 ohms.
TERMINATION (00516A)
CONNECTOR: Type "N" male.
C![ABACTERISTIC IMPEDANCE:

DC RESISTANCE: 50 ohms & 1%,

50 chms,

MAXDMUM PARALLEL CAPACITANCE {mount-

on adapter); + 0.2 pF.
VSWR: . less than 1.10 up to 800 MHz.
MAXIDMUM POWER: 1/2 Watt.

13510A Transistor Test Jig

FREQUENCY RANGE

500 kHz to 250 MHz.

EXTERNAL BIAS RANGE

50 mA de maximum; 30 V de mnxlmurp.
TEST BIRCUITS

Provide for readoutiof @ :md ‘.’.‘p on RX Meter
lo yleld Yu, ’ Y;. y and Yo

'
) ' )

: Yoy Ry I9G
TRANSISTOR MOUNTING: a7 £003
4_‘_?;/—-0;“"
- —-%-}’ PiN OIA,
AV T [T
~ PENLTRATION)

1-0
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1-1. DESCRIPTION.

1-2. ) The Model.250B RX Meter (Figure 1-1}is a
.htm,ch type, self-contained instrument designed to
'permit accurate measurement of equivalent parallel
reslstance and parallel reactance of two-terminal
networks over the frequency range of 500 kHz to
250 MHz. The instrument includes a continuously
tuned oscillutor, high frequency bridge, rixer,
amplifier-detector, null indicating meter, and
regulated power supply.

1-3. 'The oscillator is mounted Inside a rigid
casting 1n order to obtain a high degree of accuracy,
stability, and low leakage. Long life sub-miniature
triodes are used, and the oscillator is carefully
shielded to avold any leakage of signa! to the ampli-
fler-detector by any path other than through the
bridge. The high [requency bridge is also mounted
. Inside n casting, and {s desigued to minimize the
effects of coupling between the bridge arms. All
calibrated variable elements of the bridge are low
Inductance high quality variable capacitors driven

INFORMATION SEI}TIIN |

‘ Sectlon 1
Paragraphs 1-1 to 1-7

by anti-backlash gears, " The amplifier-detcctor
has high, automatically controlled gain, and a very’
low noise level. A solid state power supply pro-
vides a regulated dc voltage to all ¢ircuits, as well
as the filaments of the oscillator triodes,

1-4. Complete specifications for the Model 250B
RYX Meter and its accessory equipment are given in
Table 1-1.

1-5. AGCESSORY EQUIPMENT AVAILABLE.

1-6. 00515A COAX ADAPTER KIT.

1-7. The Coax Adapter Kit (Figure 1-2) permits
any coaxial transmission line or [ixture fitted with

a Type "N" male connector to be connected to the

RX Meter measuring circult, This provides a con-
venient means of performing impedance measure-
ments of a position remote from the RX Meter
terminals. In addition, it permits utilizing the
transforming properties of quarter-wave and half-

Figure 1-1. Model 250B RX Meter

1-1



Section | :
Paragraphs 1-8 to -2 . !

) 1

wave transmission lines for certaln measurements,

and the measurement of transralsslon tine charac~
‘teristics themselveis. The kit Includes a standard
50 ohm termination, combined with a Type "N"

male connector, which may, be mounted on the adapt-
cr to perniit balancing the RX Meter bridge cireuit,

1-8. 13510A TRANSISTOR TEST JIG.

1-9, ‘The Transistor Test Jig (Figure 1-3) pro-
vides a convenient means for measuring the "Y"
parameters of transistors on the 250B RX Meter,
The Jig consists of four basie components: n
mounting adapter and three separate plug-in test
circuit boards for measuring yjp, ¥jo» tnd Yoo,

= Input admittance, common base con-
figuration with output circuit sliorted,

Yie = Input admittance, commdn emitter
' )
1

Yoe = Output admittance, common emitter

; configuration with)input circuit'shorted.
fl‘he mountlng adapter mounts conveniently on the
ItX Meter and includes bias flltering for an ‘external
poweT supply, such as the -hp- 721A. Each of the
test circuits is construoted op o printed circuit
board for maximum stabllity and repeatibility, -
Restdual reactance have been held to o minimum,
providing maximum neasurement 'u.cu"ncy

k1 10. INSTRUMENT IDENTIFICATION.

l =11, Each Model 250B carries a two-bection.
cight—-dlgit sarial number (000-00000) which is

I

Y, TEST CIRGUIT

Yie TEST CIRCUIT

Y, TEST CIRCUIT

configuration with output ¢ircuit shorted,

Model 250B

Coax Adapter Kit -

‘ Pigure 1-2,

stamped on a plate fastened to the rear of the instru-
ment. ‘The five-digit number is an identification
unique to each inttrument, and the three-digit num-
ber is a serlal prefix used to document instrument
revisions.

1-12. When the SERIALS PREFIXED number on the
title page of this 'manual is the same as the [irst
three digits of the instrument serial number, the -
manual applies directly to the instrument. A change
gheot will be included with the manual for newer
Instruments having a highar serial prefix than shown
on the title page. If a change sheet {8 missing, it

can be supplied by any Hewlett-Packard Srles and
Service Office listed at the

back of this manual,

SPRING-LOADED
PIN CONTACT

MOUNTING ADAPTER
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2-1. INITIAL INSPECTION. o

2-2. MECHANICAL CHECK. If damage to the
shipping carton is evident, ask that the carrier's
agent be present when the instrument is unpacked.
Inspect the [nstrument for scratches, dents, bro-
ken knobs and switches, and any other mechanical
damsye. Also check the cushioning meterial for
signs of severe stress as an Indication of rough
handling in transit. , o

2-3. PERFORMANCE CHECK. The electrical

performance of the 250B stould'be verified as

soon as poasible efter receipt. A performance

check that is sultable for inftial inspection is con-

tained in Section V. ,
2-4. CLAIM FOR DAMAGE. If upon receipt, the
250B is damaged or fails to meet performance
specifications, notify the carrier and the nearest
Hewlett~Packard Sales and Service Office Immedi-
ately (A list of offices {s provided nt the back of

. this manual). Retain the shipping carton and pad-
ding malterlal for the carcier's Inspection. The
sales and service office will arrange for the repair
or replacement of the instrument without waiting
for the claim against the carrier to be settled.

25. PREPARATION FOR USE.

26. POWER REQUIREMENTS.

2-7.  The 250B requires a power source of 105
. 10125V or 210 Lo 250 V, 50 to 1000 Hz, which can
supply approximately 60 watits. ‘ :

28, 115/230 VOLT OPERATION;

)

Section IT
Parapraphs 2-1 to 2-:15

INSTALLATION (SH

)

2-9. A two-position slide switch, located an the
rear panel, permits operation from either a 115 or
230 volt power source. Before connecting the 2508
to the power source, check that the number visible
on the slide switch matches the nominal line voltage
of the source. If required, slide the switch to the
other position using a thin-bladed scrowdriver.
]

2-10. When the instrument leaves the factory, the
proper fuse Is installed for 115-volt operation. An
envelope containing a fuse for 230-volt operation is
attached to the front handle! Markings on the rear
panel adjacent to the fuse holder Indicate the corrvect
fuse rating for operation from either power source.
Make sure that the correct fuse is installed 'f the
position of the slide switch Is changed.’

’ Iy

2.11. POWER CABLE. |

2-12, To protect operating personnel, the National
Electrical Manufacturers' Association {NEMA)
recommends that Instrument panels and cabinets be
grounded. ‘The 250B is equipped with a detachable,
three-conductor power cable which, when plugged
into an appropriate receptacle, grounds the panel
and cabinet of the instrument. The offset pin on the
power cable three-prong connector is the ground .
pin. ‘ P '
2-13. To preserve the protective feature when op-
erating the Instrument from a two-contact outlet,
usge a three-prong adapter {~hp- Stock No. 125i-
0048) and connect the green pigtail on the adapter to

ground. K
2-14. REPACKAGING FOR SHIPMENT !
2-15. The origiqal shipping carton and packing

2-1
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Section IT | :
Paragrnph§ 2-16 to 2=17 '

! ’l, . . B )

!

material should be used for repackaging. A Hewlett-
Packard Sales and Service Office will provide in~
formation and recommendations on materials to be
used:if the original packaging r_aterlals is not avail-
able or reusabip.

The packaging materials should include the following:
- @ double-walled carton

- heavy paper or cardhoard to protect all
instrument surfaces

- extra mnterlal around projecting parts of
instrument b

- at Icast four inches of tlgﬁtly-pnckcd
. shock-absorbing material surrounding
the instrument
1
- durable shipping tape to securely seal
the carton

'‘NOTES

i
If the instrument is to be shipped to a
' Hewlelt-Packard Sales and Service Office, |

attach a tag showing owner, model number, '
complete serial number, nnd repairs
required. Mark the shipping container
‘FRAGILE to ensure careful handling, In

ny correspondence, refer to the instrument

model number and full serial number.

216, INSTALLATION OF COAX ADAPTER KIT

2-17. Refer to Figures 1-2 and 2%1, and install the
Coax Adapter Kit on the 250B as follows: ‘

a. Unscrew the knurled clamping nuts from
both RX Meter binding posts and, using
‘the pin spanner wrench supplied, remove

' the base nut from the rear post.

b. Rémove and put aside the four screws
marked {A) in Flgure 2-1,

- RX METER TERMINAL PLATE

—==BINDING POSTS

N ne o |

._-“A

!

" Figure 2-1,

2-2 L N :

Model 250B

¢, Clean the surface of the metal terminal -
plate to remove grease and dirt, insur-
ing good contact with the adnpter mount-
ing plate. :

CAUTION

No other item should be loosened or
removed,

d. Place the adapter mounting plate in
position on the terminal plate of the
Instrument with the beveled edges up,
so that the large threaded hole clears
the HI terminal, '

e. Install the four screws {B) provided with
the kit in the corner heles of the adapter

mounting plate. Do not tighten.

f. Replace the LO binding post base nut
turning it in by hand and making sure
that it enters the hole in the ndapter

plate. Do not tighten,

g. Position the adapter plate by slipping

the centering guide over the HI post
.and adjusting the plate earefully until
the outer conductor, when ploced
over Lhe sleeve, can be screwed into

. the thyeaded platehole. Once it s
started, do not advance the outer
conductor more than a turn or two,

" since it will bind if it projects beyond
the lower slde of the piate.

h. Now tighten the four mounting serews
and the LO post base nut, :

i. Remove the outer conductor und slip
off the centering puide. Screw the
: tapered center conductor on the
,  threaded HI post stud and turn down
- _finger tight. Re-install the outer

‘conductor, also finger tight. The
-adapter is now ready for use.
| TERMINAL PLATE WiTH |
! ADAPYER INSTALLED o
@
8
[ L—

‘ , | __—~LO BINDING
ADAPTER JPOST
MOUNTING

B..-—-" I®\ - - . " --.___.B
O 1 e ““
®

Installation of Coax Adapter Kit '
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2-18, INSTALIJ«TION OF TRA!“NISISTOR‘TEST JIG.:

2-19, Re[er to Figure 2-2 and install the Tran-
sistor Test .Iip; on th01250B ns follows:

L

2. Rcmove two screws from RX Meter

. terminal plate and align mounting
adapter (12) with screw holes; loosely

i fasten mounting adapter with two

! mounting acrewa (9). ‘

b. Rerncve standard knurled nuts from ‘
| nasu‘ing terminals and install
I tprir ¢ _lx)a.ded pin contacts (1}

) : 'I |' i

‘ _‘n . CAUTION . '
Use a screwdriver to install spring-loaded
pin contacts; twisting with fingers or
.n gripping tools wlll, damége contacting

' springs.
I

¢. Slide y test circuit board (13) in plnce
without ¢ transistor in its socket to

align mounting adapter with respect to

gx Meter measuring terminals.

d. Remove test circuit board and tighten
' two meunting screws (9).

Section IT
Pnrngrnphs 2-18 and 2-19

1. Bpring-loaded Pin Contacts -RX B, Female Contacts - RX Moter mea-
Meoter Memsurement Teeminals aurement Terminaln ~

2, Tranalstor Test Socket 8, Mounting Adapter Mounting

3. Male Connectors - Tranaistor Biss Screws

4. Female Connectors - ‘rnruilr.or 10, RF Swlitch =51
Blas {on ¥, and ygp, only)

5. Blas Input Connector - Emuur 1L, Auxiliary Coll Terminals

§, Blas [nput Connector - Dase 12, Mounting Adapter

7. Blas Input Conpnector - Collectar B3, ¥pe Tent Clreult Board

1

Figure 2-2. Installation of Transistor Test Jig
i
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3-1.' INTRODUCTION.

3-2. The 250B RX Meter is completely self-con-
tained, requiring no external unite for its operation.
This eliminates difficulties arising from leakage,
hand effeets, or Improper matching which can
occur when several different units must be inter-
connected. Because the RX Meter individunlly
measures the parallel resistance and reactance .
components of an impedance, rather than the abso-
lute impedance, and because it makes available a

broad frequency band and relatively wide measure-

ment range, the instrument isa particulnrly val-
uable research and deveiopment tool.

3-3. 'The field of application for the RX Meter is
a broad one, Including measurement of a wide
variety of components and networks such as resis-
tors, attenuators, antennas, cables, transformers,
varistors, thermistors, diodes and transistors. .
The instrument is adaptable to the measurement of
high- and medium-loss Insulating materials such as
phenolic tube bases and may be applied to the deter-
mination of the electrical properties of many chem-
ical compounds and solutions.

3-i. 'The measurement of equivalent parallel re-
sistance Is of considerable Importance, since it
represents the impedance seen by a vacuum tube or
transistor when working into' a paralle! tuned cir-
cuit as an amplifier or oscillator. A direct mea-
surement of R
power dissipation in 2 tuned circuit, sincc then, by
merely measuring the voltage (E) developed across
the tank, Power Dissipated = E2/Rp. The direct
measurement of Rp Is also of interest to those
working with magnetic materials such as ferrites,
powdered iron and permalloy, since the quality
factor uQ (permeability x Q) has been shown to be
directly proportional to the Ry, of a test winding.

In addition to measuring paraﬁel resistance and
equivalent capacitance, the RX Meter can be used
to measure small inductance values with a reada-
bility, in some cases, «of 0.0001 micrchenry, by
‘extending the measuring range as descrlbed ln
paragraph 3-21,

'

also facilitates the determination of

Secticn 11
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3.5. OPERATING CONTROLS,

3-6. Figure 3-1 identifies and briefly describes
the purpose of each 2508 panel control switch, and
vonnector,

3-7. OPERATING INSTRUCTIONS.

38. GENERAL.

3-9, The following paragraphs will describe the
typical opernting procedures of the 2508 RX Meter,
00515A Coax Adapter Kit, and 13510A Transistor
Test Jig. In addition, interpretation of resulls,
extension of range procedures, and speecial appli-
cation procedures are provided, _

3-10. PRELIMINARY ADJUSTMENTS,

3-11. Perform the preliminary 250B adjustments
as follows; :

t

a. If necessary, adjust the mechanical
zero of the null indicating meter before
turning the power on,

b. Turn the power on and allow the Instru-
ment to warm up for about terr minutes
(extra time Is sometimes required to at-

tain satisfactory stability above 110 MHz).

c. Select the desired measuring frequency
by means of the OSC RANGE and OSC
FREQ controls. Note that the active
range is indicated by a pointer mounted
on one side of the indicator mask.

d. Set the pF dial to "0" and the Rp
ohms dial to "eo". Make sore that the
pointer indicates the proper scale sec~
tor. .

e.’ Unbalance the bridge circuit by placing
two fingers across the binding posts,
and adjust the DETECTOR TUNING
control until a maximum deflection is

' 3-1

'
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Figure 3-1

!

obtiined on the NULL/RF LEVEL INDI-
CATOR, This deflection should have a
magnitude of about 35 scale divisions.
A peak of substantially less than this
amount {s usually an indication of an

' unusable harinoni¢ response Instead of

the desired fundamental. At higher ' St
frequencies two fundamental frequency

peaks will be observed, either of which

represents sat‘sractory tuning of the ‘ '
detector. Between the fundamental :

penks will be found several secondary,

. or harmonie, peaks which may he rec~ c T

ognized by their relative sharpness and
low amplitude. Cnre should be taken
not to tune for one of these harmonics,

. since it will produce erroneous readings

_or make bridge balance impossible.
When maximum metar deflection has
been obtained, remove fingers from
across the binding posts.

Adjust the three ZERO BALANCE con-
trols, (FINE R, COARSE R, and C), .
niternately um.ll a mlnlmum deflection | g
is obtained on the null indicator. This
minimum deflection (indicating bridge
balance) will vary from about 0.5 to

3 scale divisions, depending.on the

Model 250B

frequency used. At frequencies above
100 MHz the COARSE R control should
be adjusted to approximately its mid-
point position before a null is sought.
If this control is set fully clockwise, it
may be impossible to obtain balance.

It will be noted that & slight interaction
exists, at high frequencies, between
the FINE R and C controls. For this
reason it is important to use all three
controls in cbtaining final halance,
When an apparent null has been ob-
tained, the cireuit should be tested for -
true halance by slowly rocking the Ry
ohms dial above and below the setting
and observing the NULL/RF LEVEL
INDICATOR. If a deeper null exits at
some Rp value other than w, the Rp
dial should be returned to the latter
indication and a new balance obtained
with the ZERO BALANCE controls,

The above procedure establishos
maximum bridge sensitivity at a given
frequency and usually need not he
repeated for successive measurements
at this [requency. Whenever the mea-
suring frequency is changed, however,
steps "¢’ through "f'" should be re-
peated.

@) . s 2300 AX METER

4 [T LUN TN

® : O
4 =y Ny '
C | 1 G
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] ' : '
Figure 3-1. 250B Operating Controls (Sheet 1 of 2)
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1. OSC FREQ Control - Selects osclllator frequency from elght available ranges, Selected
. : I frequency Is displayed on unmasked portion of range Indicator dial.

2. OSC RANGE Control - Selects one of eight available oscillator frequency ranges.
3. CppF Control - Balances put and indicates parallel reactance of component under test.

4., ZERO BALANCE Controls- (FINE R, COARSE R, and C) Permit inltlal balancing of
bridge.

5. Rp ohms Control - Balances out and indicntes parallel resistance of component under
test.

6. SET RF LEVEL Controls - Prov[de for adjustment and indication 'of relatlvc RF signal
: level at test terminals,

7. NULL/RF LEVEL INDICATOR - Indicates a balanced or unbalanced bridge; indicates
relative RF slgnal leve! when SET RF LEVEL switch is depressed.

8. Indicator Lamp - Lights when line power is applied.
9. ON Swlmh - Applies line power to instrument,
10, DE;TECTOR TUNING Control - Provides fine tﬁning'of local oscillator frequency.
11. Line Input Connector .- Provides for connection of ac power line.
12. 115/230 v Slide Switch - Matches instrument to nominal line voltage.
13. LINE Fuse ~ Fuse rqting marked adjacent to fuse holder.
14. B+ Fuée - Fuse ratfﬁg marke& adjacent to fuse holder.

15, EXTERNAL DETECTOR Connector - Provides IF output for Isensltlve tuned voltmeter
required to resolve a null during reduced signal leval operation.

Figure 3-1. 250B Operating Controls (Sheet 2 of 2)
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3.12, MEASUREMENT PROCEDURE.

3-13. Impedances to be measured are connected
to the RX Meter by means of the binding posts
mounted on the termina! plate of the instrument.
The front post is insulated from ground and ts
marked "HI" and the rear post is grounded to the
cabinet and Is marked "LO", An RF voltage of
approximately 0.05 te 0.75 volts appears across
these terminals. This voltage may be reduced for
special measuring applications. 'The DC resistance
looking into the terminals is approcimately 68 ohms.
Perform measurements in accordance with the
following procedure;

. NOTE

Easy and qulck change connectlons
of coaxlal lines and fittings equipped
with Type N connectors may be
readily made by means of the Coax
Adapter Kit (see Paragraph 3-38).

a, Connect the component to be measured
to the RX Meter binding posts. Note
that the LO {(grounded) post is the one
nearest the rear of the cabinet. The
leads should be kept as short as pos-
sible to minimize stray capacitance
between the component and the top of
the RX Meter cabinst,

b. If the impedance of the test component
is known to be primarily resistive,
adjust the Rp control untfl a minimum
deflection is obtained on the indicator.
Then adjust the Cp and Rp controls
alternately until 2 [inal null point is
reached,

¢. I the impedance of the test component
is known to be reactive, adjust the C
contrel first to obtain an initial mini-
mum; then the Rp and Cp, controls al-
ternately to obtaln final balance.

d. Read the equivalent paratlel resistance
‘of the component {as seen at the binding
posts) from that sector of the Rp dial
indicated by the pointer. '

1

e. Read the positive or negative resonating
capacitance of the component (in + pF)
from the Cp dials. If the compor ~* ‘g
capacitive, the indication wiil fsl.
the yellow (+) portion of the drum scale
and the corresponding yellow (inner)
scale of the vernier disk which together
provide a direct Indication of parallel
capacitance. If the component {s pre-
dominantly inductive, the dial will read
In the white {-) porticn and, with the
white vernler scale, provides a reading
in pF. This value represents the ca~
pacitance which resonants with the par-
allel Inductance of the component at

34
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the frequency used. Then Xp = E_lf'é""
) ‘ 2riC,

' NOTE

The procedure outlined above Is, In
general, that followed for a riormal
measurement with the RX Meter. A
more detailed discussion of the
techniques involved in a number of
specific measurerrents will be found
in Paragraph 3-27, Epeclal Appli-
cations. The user will evolve the

. most satisfactory procedures for
his own specialized applications as

" he becomes familiar with the oper-
ation of the instrument.

3-14. 'INTERPRETATION OF RESULTS.

3-15. SIGNIFICANCE OF DIAL READINGS, The
RX Meter ylelds results which are read in terms

of parallel resistance (Rp) and positive or negative
parallel capacitance (Cp). An Rp reading is a
direct indleation of the effective parallel resistance
component of the unknown Impedance as seen at

the RX Meter binding posts. A positive capacitance
reading {(made on the yellow portion of the Cp dial,
marked "+") indicates directly the effective parallel
capacitance of n capacitive impedance. A negative
capacitance reading (made on the white portion of
the Cp dial, marked '"-") Indicates the capacitance
which resonates with the effective parallel indue-
tance of an impedance. In the latter case, the
effective parallel inductance may then be deter-
mined by the simple relation,

Iy -‘m’Cp

NOTE

It should be kept in mind that the RX
‘Meter measures the above values
as they appear at its birding posts, ‘
For this reason, the connecting leads
should always be kept as short as

posslble in order to minimize the

effect of their restdual resistance

and inductance.

]

'3-16. EXTENSION OF RESULTS. The remalning

baste parameters of the impedance measured may

" be readily obtained by simple computation from the

frequency setting and the values of R, and indi-
cated by the RX Meter. The relationships involved

- ‘are as follows:

a. Equivalent parallel reactance (Xp)
Xp = 1/ Cp (neglectlng algn of Cp)

b. Equivalent rarallel inductance {Lp)
Lp = X/ {foF white portion of dlal)

c. Q | !

\ Q= Ry/X,
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i

d. Equivalent series resistance (Rs)

! i

R
Re *—P—H ' Q
[}
and, with less than 1% error
Rs = X' /Rg. whenQ > 10

Rb = Rp. wher&Q(D.;

¢. Equivalent series reactance

xpQ?
X5 = W

and, with less than 1% error,

X8 < Xp, whenQ > 10
X8 « Rp? /Xp, whenQ < 0.1
f. Absolute Impedance '

S
lrQ

g. Serles Inductance (Ls)

Cplp?

La=1 -Q’

and, with less than 19} error,

- _ Ls = l/w? Cp, when @ > 19
Ls = CpRp! , when Q < 0.1
-h. Series capacitance (Cs)
Ca=Cp(l + 1/Q7)
and, with less than 1% ervor,

1 €8 4 Cp, whrn Q > 10
'
Cy = mwhw(}( 0.1

317,
suring circuit includes two resid al parameters
which may, in certain cases, caws» minor errors
In results. When warranted by the nature and
desired accuracy of the measurements at hand,
known corrections may be applied to nullify these
errors. In most practical applications, however,
it will probably be found that these errors may be
disregarded

a. Series Inductance of Cp Capacitor.
Induetance values {i.e. those read on
the white portion of the Cy, dial) may be
corrected for the residual serfes induc-
tance of the Cp capacitor by adding the
appropriate value of AC, as determined
from Figure 3-2, to the Indicated value
of Cp. Positive capacitance measure-

SOURCES OF ERROR. The RX Meter mea-

=20
-8
=16
=14

™
a-12

S -0
d ..
-8
-4
~2

o

Figure 3-2. Correction Chart for Capacitance

Sectlon I
Paragraph 3-17

ments (read on the yellow portion of tha
dial) require no correction for this
effect. EXAMPLE. At 200 MHz a
small inductance measured o the RX
Meter produces a Cp reading of -65 pF.
Referring to Figure 3-2 it Is found that a
correction of -6 pF is required. Thus,

true Cp = -65 -6 = =71 pF.
-20
7
A -18
// -8
] -14
L
-2
L]
Wi o Wy
1‘%‘ o =
10/0(/ = ol B
180 WM ] -4
AT L -rGownd ot
f‘ﬁ;;-_-"'——'"-‘ | —t—1

o

=10

b. Reslidual Series Inductance of Binding

=20 =30 -40 =50 ~40 <70 -BO 90 =100
CAPACITANCE READING '

Inductance

Posts, " When relatively low values of
lmpedance are measured on the RX
Meter, the series Inductance of the
binding posts (approximately 0.003 uH)
may have an appreciable affect on the
results, The true value of Rp may be
computed from the following formuia:
Ry

1= Cp

K

True Ry =

where Ry, (in ohms) and Cj, (in pF) are
the values read on the R‘(pltleter and K
is one-half the resonating capacitance
of tae binding post inductance as deter-
mined from Figure 3-3.

EXAMPLE: A low value 1/2 watt re-
sistor, measured at 200 MHz produces '
the following readings: Rp = 29.0 2,

Cp = 25 6 pF. Find the tme Rp-

i

R
P 29
Tru"np | B Cp-‘ 1= =254

K

-23,1R
11

Low values of parallel reactance, as
measured on the RX Meter, may also
be affected by the binding post induc-
tance. Indicated positive capacitance
values may be corrected for this effect
by the following velation: :

. .
Cpltrue) * T Loy

where w=2nt
L = 0.003 x 10~% (henries)
Cp = RX Meter reading x 107*? (farads).

3-5
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A negative capacitance (inductance)
reading may be corrected by determin-
ing the corresponding parnllel induc-
tance value {Lp = 1/ @ 2Cy) and parallel
reactance (Xp
ing to the equivalent series form by the
general formula, .

and convert-

where Cp and Rp are read directly on
the RX Meter nnd

The corrected Inductance value is then
obtalned by subtracting from the above
quantity the binding post serles induc-
tance of 0.003 uH.

EXAMPLE: It is desired to find the
inductance of the res!stor used in the
preceding example. Given, Rp = 29.02,
and Cp = -25.6 pF. Applylng the for--
-mulas above, Lp = 0,025 yH, and Xp =
3.2, Then Les = 0,011 uH, and the
corrected inductance of the resistor =
0.011 - 0,033

L)

K FACTOR

FREQUENCY {MHz)

Figure 3-3. K E‘actc;r Chart
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3-18. REDUCTION OF SIGNAL LEVEL.

3~19. The normal RF signal level of 0.05 - 0.75
'volts which appears across the RX Meter terminals
will be excesslve lor certain applications, such as
measurement of vacuum tube or transistor Input
impedance. In some cases it is rlso desirable to
be able to vary the applied voltage during a s ries J
of measurements., For such applications’ the SET : ,
RF LEVEL controls permit the user to obtaln oper-
ation at levels as low as 20 mV. When the SET RF
LEVEL switch is depressed, the relative RF signal
level is observed on the NULL/RF LEVEL INDI-
CATOR. This level is adjustable with the SET RF
LEVEL control; for normal operation the control is
detented In the fully clockwise NORMAL position.

3-20. During reduced signal level operation,
greater sensitivity may be required to resolve a
null on the indicator. Insuch a case, a sensitive
tuned voltmeter {such as the -hp- 320A Wave
Analyzer) may be connected to the EXTERNAL
DETECTOR output jack located at the rear of the
250B.

3-21. EXTENSION OF RANGES.

3-22. LOW RESISTANCE, Indealing with low Q
devices it is sometimes desirable to be able to
measure resistance values below 15 ohms, which
Is the lower limlt of the direct-reading Rp scale.
At high frequencies (in the neighborhood of 200 me
and above) the residual inductance of most compo-
nents having series resistance values below 159,
such as low-value resistors, may be sufficient to
Increase the equivalent parallel resistance value
above 15 ohms so that it may be measured directly.
If not, a small inductance {having negligible serles
resistance) connected in series with the unknown
will be sufficient to-increase the Rp of the combin-
ntlon to the range of direct measurement,

3-23 At lower [requenctes, the Rp of the unknown
may be effectlvely increased for measurement by
adding in series n small nuxiliary resistor having
a value preferably between 15 and 25 ohms. 'The
series combination {s measured and the values
Rpl and Cpl are noted. The auxiliary resistor is
then measured alone to obtain Rp2 and Cp2. Cpl
and Xp2 are transformed to the equlvnlent series
form, then

“Rgy - Ry, and Ly - - Lea

EXAMPLE. Measure. ata frequency of 50 MHz a
small resistor known to have a Series resistance
less than 15 Q. Connect an auxiliary resistor of 20 @
in series with the unknown unit and measure the
series combination. Rpl = 35.4 2, Cpl = 38 pF.
Measuring the auxlliary resistor nlone, Rp2 =222 9,
Cp2 = 47 pF. Then X1 = 100 2 and X,2 = 68 Q.
Converting to series form, Rgl = 30 f? X5l =125 2
and Rg2 = 20 2, Xg2 = 6.3 2. Then the unknown re-
sistance Rs = Rgl ~-Rg2 = 10 Q. Its fnductance Ls =
Lsl - Lg2 = 0.04 -0.02 = 0,02 uH.

3-24. At frequencies where practical line lengths
may be used an alternative method is made possible
A
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by the Impedance transforming effect produced by a
quarter wave length of coaxial line. To use this
method a resonant connectfon line exactly one
quarter-wave In length must first be established by
cutting a section to approximately the correct length,
attaching one end directly to the RX Meter binding
post, and, with the far end shorted, adjusting the
length {(or frequercy) in small increments until the
Cp dial Indicates ""O" at balance. The unknown
impedance is then connected across the far end of
the cable and the bridge rebalanced. The results
should then be converted to series form from which,
by calculation or by use of the Smith Chart, the
correct value of resistance may be derived.

3-25. LOW INDUCTANCE. Inductance values
which require more than 100 pF of resonating
capacitance at a given frequency may he measured
on the RX Meter by connecting an auxiliary resis-
tor in series with the inductance. The additional
resistance serves to reduce the overall Q and,
correspondlngly, the required resonating capacl-
tance (Cp) in accordance with the relation,

Cph ’
Ls = 1—731

The value of the auxiliary resistor used depends on
the appropriate value of the inductance to be mea-
sured (See Figure 3-{), and may be selected from
the table below.

In;i{t:i:lt::ce Resistor
10 pH - 100 pH 1IKQ
1uH - 10 uH 3160
0.1 pH - 1 uH 1009
0.001 pH - 0.1 uH 31.62

The value and accuracy of the auxillary resistor
is not critical and need only be of the correct
order. The following procedure is suggested for
such measurements:

a. Connect the unknown inductance in
series with the auxiliary resistor across
the RX Meter binding post. Using a
minimum length of heavy, conducting
: strap, short the terminals of the induc-~
Yo tance to remove it temporarily from the
eircult. ‘

b. ,‘B‘:ﬂénce the bridge circuit and note the
v values of Cpl obtained for the series
© -+ resistor alone.

¢. Remove the shorting strap from the in-
ductive component, restoring the latter
to the circuit, and rebalance the bridge.
Note the values of Rp2 and Cp2 for the
series combination.” Then the unknown
inductance is ¢btained by

Ls = AC (Rp?)”  where aC = Cp' = Cp?

i

- This method has certain restrictions whic

Section III
Paragraphs 3-25 and 3|—26

It should be noted that the [nductance Is
shorted out, rather than removed, to
avoid alternation of the physical con-
figuration of the components which might
otherwise affect the results. In dealing
with extremely small inductance values,
the inductance of the shorting strap it-
self will become significant and must be
considered In Interpreting the results,

Na

100Kg

10K0

.¢1]

0ol

oa

FREQUENCY IN MH1

Figure 3-4. Inductance Measurement Range

3-26. HIGH CAPACITANCE. The range of capa-
citance measurement {0-20 pF) may be increased

to a maximum of 120 pF by the use of an auxiliary
coil placed across the measuring terminals, This
coil should be seivcted to resonate with the desired
maximun capacitance at the measuring frequency.
(Thus, if it Is desired to measure capacities up to
100 pF at a frequency of 1 MHz a coll of approxi-
mately 250 pH should be used.) After the Initial
balance of the bridge connect the coil alone to the
measuring circuit. Rebalance the bridge using the
Rp and Cp controls. The Cp dial reading should be
recorded as Cpl. The Rp reading may be disregar-
ded. With the coil inplace, the unknown eapaci-
tance is then connected across the terminals and
the bridge re-balanced to obtain Cp2. 1f the Cp

dial reads in the white (negative) portion, the un-
known capaecitance, Cpl - Cp2. Iithe reading
is in the yellow (positfve) portion. Cp = Cpl + Cp2.
are
imposed by the residual inductance of the RX Meter

3-7
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binding posts. These may be summarized as fol-
lows:, :

a. Auxiliary colls having less than 0.1 pH
’ Inductance should not be uged.

b. il It is nece.sary to use n coll of legs
" than 0.6 uH, It must have a reactance
within 20% of the capacitance reactance .
being measured, and the following cor-
rection must be applied to the RX Meter
reading: ‘

tree capacity = AC (I * 0'2‘03 )

where AC = difference reading when
unknown capacitance is connected.

¢. The auxiliary coll and unknown capaci-
tor leads must be connected together at

the binding posts to avuid increasing the -

_cfiective binding post inductance.

3-27. SPECIAL APPLICATIONS.

3-28. COAXIAL TRANSMISSION LINE, The char-
ecteristic impedance, attenuation and velocity of
propagation of relatively short sections of coaxial
cable may be conveniently measured on the RX
Meter. In performing such measurements the cable
may be connected efther directly to the RX Meter
bindlng posts, or at the end of a half-wavelength
section of low-loss line, If the cable Is fitted with -
a type "N male connector, it may be attached by
means of the Coax Adapter Kit,
3-28. The formulas used in the measuring pro-
cedures described below are approximations which
are valld only when the cable to be measured has
moderately low loss. When high-loss or delay lines
are measured, the more general transmission line
equations must be used,
a. Characteristi¢ Impedance.

' The most satisfactory method of measuring
characteristic impedance on the RX Meter s based
on the familiar equation for a quarter-wave line,

Zo -7, Z,

where Zg = characteristic impedance

Z31 = input impedance, with cable
termination

and Zp = terminating impedance.

The procedure is as follows:

(1) Select the desired measuring frequency
on the RX Meter. Measure and cut 2
section of cable which is approximately

"1/4 wavelength long at this frequency.

Connect the cable to the RX Meter ter-

minals (the inrer conductor being

connected to the HI post), and short
" the cable at the far end, '

- (2)

Model 2508

{3) Balance the RX Meter, using the C
! and Rp controls, If the cable lengtﬂ
{s correct, a value of zero will be indi-
cated on the Cp dial, I the latter
reads in the yellow region (capacitive),
the frequency should be lowered ({or
cable shortened); if it reads in the
white -cglon (inductive), the frequency
shouid be raised slightly (or a longer
piece of cable used). Since the Zo
" characteristic impedance will not
change significantly with the frequency
above 20 MHz, it is usually more con-
venient to adjust the frequency. The
Ry, dial must be adjusted to obtain a
null during the above measurements
but its reading may be disregarded,

Select a half-walt carbon resistor
having a value approximately equal to
the estimaled characteristic impedance
of the cable. If the latter cannot be
estimated, use nbout 50 ohms. Un-
short the far end of the quarter-wave
section and connecet the resistor across
it, keeping the lcads as short as pos-
sible. Balance the bridge and record
Rp as Ri.

(4)

‘Remove the resistor from the end of
the cable and measure It directly on the
bridge terminal with the cable discon-
nected, recording this value of Rp as
Rao.

{6) The characteristic impedance of the

cable is then Zo* R AR, &

EXAMPLE: It is desired to check the characteristic
impedance of a length of RG-58/U cable. Arbitrarily
selecting n frequency of 40 MHz, set th? RX Meter
to this value. From Figure 3-5 it is determined that
a1/4 wavelength of polyethylene dielectric cable

at this frequency Is about 52" long. Cutting a sec-
tion of cable to this length, dress back the ends about
1/2" to expose the center conductor and shield.
Initial balance of the RX Meter is ohtained, and the
cable is connected to the measuring terminals and
shorted at the far end. Rebalancing the instrument,
it is noted that the Cp, disl reads in the capacitive
region, indicating that the cable is too long. Reduce
the frequency in small steps adjusting the DETECTOR
TUNING control after ench step, and if necessary
rehalance the bridge until Cp Is found to be essentlally
zero. A half-watt carbon resistor of about 502 is
connected in place of the short at the far end of the
cable. With the bridge balanced, Rp is found to be
63.80. This is recorded as R1. The resistor,
removed {rom the cable and measured directly, has
an Rp of 472, which is recorded as Rp. Then

Zo f=\f R, R, ﬂ\,-ﬂ % 63,8 = 54750,
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Figure 3-5. Length—vs-?requency. Polyethylene Dielectric Cable
b. Attenuation. 3 (1) Set the RX Meter lo the desired mea-
In measuring attenual on a half-wave : surlng frequency and obtaln initial
section of the unknown cable is used, balance of the instrument,
If the frequency is such, however, that : ‘
a half wavelength is less than approxi- : {2) Cut a one-half wavelength section of
mately four feet, a one wavelength or the cable to be measured, and attach
three-halves wavelength piece should ‘ . one end to the RX Meter terminals,
be used, with no change in the following leaving the far end open-circuited,
procedure. This serves to minimize | ' ‘ {
the effect of irregularities in the cable. . (3) Balance the/-brldge. I Cp!= 0 the cable

}
3-9
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is the proper length and Rp shou.d be
recorded., If Cp docs not equal 0 the
cable length or frequency should he '
adjusted until the correct length Is ob-
tained, The attenuation may then be
computed by means of the following
approximation for Rp2 5Z0:

7o X 8.89 x 1200 '
& Rp x length In Inches

dB

where Zp = characteristic impedance
I

Velocity Factor.

The veloeity factor of a given section of
cable may be determined from the
relation '

» bhysical icngth of 1/2 A cable sectlon
v Tength ol 172 % 15 &lF

3-30. BALANCED TRANSMISSION LINE. Dual
or balanced transmission lines, such as "twinlead",
cannot be measured by direct connection to the RX
Meter terminals, but must be attached through a

~ "balun". The function of the balun s to supply an
RF signal which {s equal and opposite in phase to
each conductor of the balanced Ilne, while providing
an equally high resistance path to ground for both
elements. There are a number of forms which can
be used, depending on the situation. Several
commerclal types are available if desired. Prob-
ably the simplest type of balun can be made by
doubling a one half wavelength section of coaxial
line nn(? connecting the outer conductors at the ends.

1—1 .
BALANCED
> LINE

—— Y

2
R X Lo

METER

Hi

3

Ni—-

!Flgure 3-6. 1/2 wavele
‘The outer conductors are then connected to the RX
Meter LO post, and one center conductor is con-
nected to the HE post. The balanced line may then
be connected to both center conductors. Figure 3-6
illustrates such a balun conneeted at the end of a
half wavelength resonant section which eliminates
the inductance effects of the instrument's binding
posts. Since this type of balun acts as a 2:1 voltage
transformer, or a4:1 impedance transformer, the
factor 4 must be used In computing the desired
characteristics from the measurements made.

ngth Balun

2. Characteristfc Impedance

(1) Measure the balun open-circuited on
the RX Meter. ' If the length is correct,
Cp should equal essentially zero, If
not, readjust the frequency slightly
untfl the length i correct. Record the
Rp reading as R]. ; '

¥
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{2) Measure and cut a sectfon of the bal-
anced line to be measured slightly
longer than one quarter and attach it
to the balun with the far end shorted,
Shorten the line gradually by cutting
off small pleces until Cp once again Is
essentfally zero. (do not readjust the
frequency).

Connect a half-watt resistor of approx-
imately 1002 to the far end of the quarter
wave line and measure the Ry, of the
combination. Call this value R,

(3)

Then the equivalent resistance (R3)
of the quarter-wave enble terminated
by the resistor is given by,

(4)

(R, R;)
R u‘—;.—.:...
Ry R;)

‘Measure the Ry, of the resistor con-
nected directly to the RX Meter termin~
al, Call this value R4, ¢

(3)

(8) '_I‘hen

7y N, T,

~ Altenuation .
{1} Mecasure the balun open-circuited on
the RX Meter, making sure that Cp is
approximately equal to zero. Record
Rp as Rl.

¥
Measure a hall-wavelength section (or
multiple thereof, to provide o minimum
length of 4 feet), open-circulted at the
far end, and record the resulting Rp, as
R2. (Capacitance effects can be min-
mized by leading the balanced line ver-
tically away from the bridge,)

(2)

(3) Then the parallel resistance of the ca-
. ble (R3), as seen through the balun, is

‘([h Ry)
(R, 'Rg)

(4) Attenuation is dB/100 feet rs

o 1200
R, X 867 % Tgth n cable In Inches

¢. Velocity of Propagation

The velocity of propagation of balanced
line may be determined in the same

. manner as that described for coaxial

lines. ‘

3-31. VACUUM TUBE INPUT IMPEDANCE. ‘The
dynamic input impedance of a vacuum tube is fre-
quently an important parameter to the design engi-
neer. The RX Meter provides a convenient, accur-
ate method of measuring the resisti 'e and capacitive

* components of this impedance vinder actual operating
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conditions, A typlc:ﬂ experimental clreuit for the
measurement of a triode is (Hlustrated in Figure
3-7. In many cascs it will be necessary to reduce

Figurt'z 347. Typlcal Clreult for Measuring |
Vacuum Tube Input Impedance

the RF voltage at the RX Meter measuring termin~
als by the method deseribed in Paragraph 3-18, Re-
duction of Signal Level. Since the inductance and
resistance of connecting leads will seriously affect
the results, it is Important that the tube socket be
located directly at the RX Meter binding post. 1If

a number of measurements are to be made, it may
he feund practical to improvise a special jig for
this purpose. If it [s not possible to locate the
socket in this manner, measurements may be made
at the end of a half-wave coaxial line,

3-32. MEASUREMENT OF NONLINEAR IMPED-
ANCE, Strictly speaking, the unqualified term
"impedance of a nonlinear component” Is not defini-
tive. This Is because the instancous average and
RMS impedance of a nonlinenr componcnt will

vary with the following: .

1. Level of applied de voltage

2. Level of applied de bias

3. Rectification, or axis shift, of the
ac current

1

In dealing with nonlirear elements such as diodes,
tke Impedance should he stated ns ''a small signat
impedance at a speclified value of direct current”,
In order to avoid differences in impedance caused
by large variations in signal level, the applied sig-
nal should be kept below the value which increases
the dec current present by 25%. Nonlinear impe-
dances, such as diodes, may he measured satis-
factorily on the RX Meter If certain precautions are
token in the measuring technique and in the inter-
petation of :results.

Section TIf
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3-33, When a nonlinear etement is placed across
the RX Meter terminals, an intermodulntion effect
{s observed which causes the values measured with
the element connected in one position across the
terminals to differ, to some extent, from the values
measured with the element reversed, This is due
to the fact that, through internal leakage, a small
portion of the local oscillator signal appears across
the measuring terminals. When the unknown impe-
dance neross the terminals {8 nonlinear, this leak-

" age signal heats with the main bridge signal at the

IF frequency, This false IF signal is then coupled
back to the modulator where it combines with the
true signal from the bridge. A bridge unbalance

" (i, c. false bolance) Is then required to cancel the
- false signal.

Reversing the nonlinear element will
reverse the false IF voltage and require a bridge
unbalanee in the opposite direction to obtain a null,

3-34. There are several possible corrections
which may be made for this effect, depending on the
difference obhserved in readings with reversal of
the component, and on the accuracy desired. If
the two values which result from measuring the
nontinecar element In reversed positions are no
more than 10% apart, the arithmetic average of
the two values will be within 1% of the normal ae-
curzcy of the RX Meter. When the difference
hetween the two valtues is of the order of 2:1, this
averaging method will give results within £207, of .
the normal accuracy of the RX Meter, When the
two readings differ by more than 10% and good
aceurary {5 desired, the difference can usunlly be
reduced by lowering the detector oscillalor volt-
age. 'This may be done by fnserting a pad in the
line from the detector oscillator to the bridge,
In some cases, a 6 dB pad may be found neces-
sary. Any type of attenuntor may be used, ns
long o5 its impedance is of the onder of G0 ohms.

(-
3-36. Reducing the oscillator voltage mav, in
BEome cases, cause excessive reduction in sensi-
tivity and an alternative method is required. In
such cases, the oscillator voliage may he dis-
penscd with entirely and replaced by a good com-
munications recelver with nn isolating RF stage,
which may be used as the detector. This will pre-
vent the oscillator voltage from leaking into the
measuring circuit. To do this it is usually suffi-
cient merely to disconnect the osciltator eable.
I further leakage is suspected, however, the
oscillator jack should be capped. The recelver
should be connected to the mixer output cable of
the bridge to which IF ampliffer is normally
connected. Coaxial cable should be used to connect
the receiver, and care should he taken to shield the
receiver {nput from the bridge terminals so that the
receiver does ~4t pick up voltage from them, Since
no modulation is present on the signal oscillator,
the receiver carrier level meter should be used as
a null indicator. If an aural Indication is desired,
the BFO In the receciver may be used and a nuil of
the beat note used as indication of balance. When
measuring with the rceelver ns a deiector no change
of reading should be ohserved when the nonlinear

3-11
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clement is reversed, other than a normal change

of capacitance due to a change in position. If the
recelver is properly shielded, the balanee will not
be affected by placing n hand on the {nterconnecting
cable or on the receiver cabinet. If this does affect
the balance, the shielding should be Improved.’

3-36. When a nonlincar ¢lement is binsed so as to
produce an essentially linear response; no inter-
modulation will occur nnd the element may he mea-
sured without correctlon for this effeet, Blasing
may be applied as shown in Figures 3-8 and 3-9, °

3=37.  METHOD OF APPLYING DC BIAS, When,
it is desired to npply DC bias to a component helng
measured, one of two methods may be used, de-
pending on the amount of current to be passed
through the component, If the current is less than
50 mA it may he passed directly through the RX
Meter measuring circuit (which presents n resis-
tance of nhout 662) without affecting the results, as
indicated in Figure 3-8, In this cireuit, R should

Lo 4
I‘_C T
, |
RX - 0¢
METER % cea ¢ SUPPLY
{_'_;C UNKNOWN -
H z R

Figure 3-8. Applylng Blasing Current
Less than 50 mA

Lo :
e 1 L
UNKNOWN e
RX METER z SUPPLY
Hl O-*—{F-lw—\——,
¢ RFC R

Figure 3-9. Applying Blasing Current
" Greater than 50 mA

be kept as large as possible to Isolate the power
supply, and C should be made large cnough to pre-
sent negligible reactance at the measuring frequen-
¢y. When the current is pgreater than 50 mA [t
cannot be applied to the RX Meter terminals, and
the nlternative circuit of Figure 3-9 must be used,
Here C must be large onough to offer negilible
reactance at the measuring frequency while the
reactance of the ciocke must be high. In this case,
before connecting the component to be measured,
the Instrument should be balanced by means of the
ZERO BALANCE controls with the DC supply cir-
cuit connected.. If the zero halance controls have
insufficient range, obtaln initial balance of the in-
strument with nothing connected; then measure the
Cp and Rp of the DC supply circult. Subsequent
measurements of the unknown impedance ean then
be corrected for the effect of the OC supply circuit
as follows:

3-12
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Cpy tunkrown) - c,, {urknown + DC supply) - 1 (BC suuply)

L Ry (DC supply) x 1ty (unknown + DC supply)

Ry, (urknawn) -
it, (DC supply) R, furknown + DC supply)

|
3-38. 250B OPERATION WITH COAX ADAPTER
KIT INSTALLED

3-39, © INITIAL ADJUSTMENTS, With the Coax
Adapter Kit installed, adjust the 2508 as follows:

a. With the bridge slightly unbalanced,
select desired frequeney and adjust
DETECTOR TUNING control for peak
meter response, :

b. Set Rp control toli infinity, and balance
the bridge by means of ZERO BALANCE
"R" controls and Cp control.

NOTES

After setting ZERO BALANCE controls, do
not readjust.

¢. Mount 50-6hm termination on the
adapter and set Cp control to zero.
Baionce the bridge by means of
ZERO BALANCE "'C" control and
Itp control, ‘The Rp dial should
indicate 50 ohms 1.5 ohms, the
tolerance being that of the bridge’
and resistor. Since the reactance
has been balanced at 50 ohms and
the resistance balanced at infinity,
the 250B is ready for use und the
termination may be¢ removed,

3-40. APPLICATIONS, The Coax Adapter Kit
may be used as follows:

a. Remote Measurementy, Under certain
conditions It may be inconvenient or
undesirable to position the component
or circull to be measured dizectly at
the RX Meter terminals. [In such cases
measurements may be made at dis-
tance of several feet or more by means
of an interconnecting length of low-loss
coaxial cable. n order to provide max-~
fmum accuracy and conventence of
measurement the cable used should be
& resonant scction one-half wavelength
{or an integral multiple thereof) long
when sufficiently high frequencies are
being used to make the cabie length
practical and the loss sufficiently low.
Since a 1/2 wavelength transmission line
is, effectively, a 1:1 Impedance trans-
former, an impedance connected to one
end will' be reflected almost identically at
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1

the other regardless of the characteris-
tics of the lipe itself. If such o line is
connected between the coax adapter and
an unknown impedance, the impedance
may be regaxded as being connecind
directly to ote corner of the bridge It-
self. The resonant 1/2 wavelength line
may be obtaired by measuring and cut-

- ting the cableito roughly the correct

dimensions, gttaching it to the adapter, .
and adjusting bither the cable length {(an.
adjustable nir|line is convenient in this
application) or| the frequency until the

RX Meter indicates zero reactance at
balance. If an|adjustable line Is not
used, it {5 usuilly found moest practical

to adjust the frequency, This should be
done In small {ierements, and care
should be taken|to retune the DETECTOR
TUNING controli after each frequency
change. When the C)) diul reads zero at
balance, the correct length has been
obtained. It should be noted, however,
that for higher iripedance measurements,
cable lesses may. hecome significant and
should be accounted for when accurate
results are desired. These losses

should be calculated by conventional
methods. '

When a half-wave resonant line is
connected to the RX Meter, the effect

of the 0,003 microienry residuas bind-
ing post inductance is no longer present,
In addition, the possibility of slight
inaccuracies caused by capacitive effects
between the unknown component and the
terminal plate is eliminated.

If necessary, random-length (rather
than half-wavelength) cable sections
may be used for remote measurements,
In this case, only 502 line should be
used. The measurements obtained
must be transformed by means of a .
Smith Chart (or by calculation), and for
this purpose the exact electrical length
of the section mus? be know. In
obtaining this length, allowance must be
made for the fact that the RX Meter
binding posts are not connected directly
to the bridge cireuit, but are separated
from it by leads which are roughly
enuivalent to about 2 inches of 50-uam
line. Thus, to obtain the eifective
length of random -length section, the
measurement must be made from the
far end of the cable to a point roughly

-2 inches below the terminal plate of the

instrument. When the length of this
virtual extension must be known more
precisely, it may be determined by use
of a rigid, adjustable 50 ohm air tne.

The line should be adjusted to 1/4 wave~
length at the desired frequency {indicated
by Cp = 0 at balance).

Section Il
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The actual length of 1/4 wavelength may
be computed from the relation, wave-
length = C/f, where C is the velocity of
light, and { Is the measuring frequency.
‘ The virtual extension of the line, inside
! the Instrument, is then equal to the
A difference between the computed /4
wave-length and the distance from the
! end of the line to the terminal plate of
the instrument. This value should be
added to the physical length of all cables
i connected to the RX Meter in determin- i
ing thelr effective electrical length. !

b. Transmission Line Characteristics.

. The adpater may also be used for the
purpose of connecting a coaxizl line to
the RX Meter for the measurement of
ftz own characteristics, although direct
connection of the cable clements to the
binding posts Is usually slightly more
accurate where convenient. When the
adapter is used, very pccurate trans- )
misslon line characteristic measure-
ments may be made at the end of a 1/2
wave-length sectlon, as described above.

3~t1. NORMAL MEASUREMENTS. Measure-
ments which do not require the use of the adapter
may be made by merely unscrewing the outer and
center conductors of the adapter and replacing the
HI post clamping nut. The adapter mounting plate
may be left in place. This plate adds a eapacitance
of 0.3 pF to the bridge circuit, but under ordinary
conditions this will not affect bridge balance hecause
of the ccmpensating capacitance available in the
ZERO BALANCE "C" control. However, if it
should be found impossible to effect preliminary
bridge balance by means of this control, the C
control may be used te provide the slight additional
compensation necessary. The amount of this com-
pensation (0.1, 0.2, cr 0.3 pF) should then be sub-.
tracted from all Cp readings.

342. 2503 OPERATION WITH TRANSISTOR
TEST JIG INSTALLED

_ 3-i3. GENERAL. The 13510A Transistor Test

Jig is designed so that when the RX Meter Is bal-
anced with one test circult board at a given frequen-
cy, no additional balancing will be required when
using the other two test circuit hoards at the same:
frequency. There s one control located on the
transistor test jig. This control is an RF switch
found on the yib and yie boards only. For measure-'
ments above 10 MHz, the swiich is closed by tight-
ening the knurled nut.’ (For additional informatior,
refer to the 13510A Transistor Test Jig Operating
and Service Manual. )

3-44. MFEASUREMENT FROCEDURE, 250B
mecsurements with the Transistor Test Jig are
performed as follows:

a. Uslpg an RF millivoltmeter (such as
i an -hp- 411A), measure the RF level
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3-14

b

C.

t
d.

e,

| . :
across the RX Meter measurement
terminals, For most small signal
measurements this level should be re-
duced to 15-20 mv, (See Paragraph
3-180 )

Slide the desired test cirqulf board In

place without a transistor and balance '

the RX Meter. (See Paragraph 3-10,)

- Connect power suppiles o' E, B, and C

terminals of mounting adapter. (Ob-
serve polarity for type of semiconductor
to be teated.) Power supplies should be
OFF with output controls set at mini-
mum,

Place the transistor to be tested in the
socket. Pay particular attention to the
orlentation by observing the E, B, and
C markings on the transistor socket.

‘Turn ON the bias supplies and increase

the blas voltages and currents to the

~ desired levels.

f.

€

Balance the main Cp and Ry dials and
record the Rp and é)p values. .

Calculate required "y" parameter as
follows:

o : . "
i Y( )_:Rp.’ jerCp.

Madel 250B

h. Refer to applicable Operating and Ser-
. vlee Manual for additional information.

NOTE

Field effect transistors, when measured
on the 13510A Transistor Test Jig, will
require different socket des{gnations,
The equivalent terminology is as [ollows:

Conventional Transistor F.E.T.

Collector (C) Drain
Base (B) Gate

Emitter {E) Source

3-45. PREPARATION OF TEST TRANSISTOR.
For precise measurements, transistor leads should
be trimmed so the transistor is 1/16" to 1/8" ahave
the surface of the test circuit board. Lead pene-
tration into the transistor socket is limited to 5/16"
go the leads should be cut accordingly, The socket
Is designed to spread the leads of a transistor with
three leads located on a .100'" diameter cirele and
to squeeze the leads of a transistor with three leads
located on a .200" diameter circle, This insures
' good contact to the coin silver transistor socket
contact,
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' is'coupled directly Into the bridge circuit. The un-
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INTRODUCTION

4-2, . The 2508 Rx Meter ls a versitile bench
type test instrument that measures equivalent para-
- el reslstance and parallel reactance over the fre-
quency range of 500 kHz te 250 MHz.. The following
- paragraphs describe the 250B at a block diagram
level; and provide Individual descriptions of its
major functlonal groups.: In addition, the Transis-
tor Test Jig prlnciples o[ operatlon are also des-
cribed ' )

[
. r

43 OVERALL Descmpmu

4-4. A block diagram of the 250B nppears in Fig-
are 4-1. ‘The output of the signal oscillator, con-
tinuously varighle In frequency from 0.5 to 250 MHz,

kiown Impedance is connected in parallel across

. one'arm of the bridge. . When unbalance occurs, a
'voltage proprotional to the amount of unbalance.is
~upplied to the mixer where it is mixed with the out-
‘put of the detector oscillator. The latter is gang-
tuned with the signal oscillator and its output {8
maintained at 105 kHz above the main signal fre-

quency. When both signals are applied to the mixer,.
& 105 kHz beat note Is produced which Is fed through -
e selective, high gain amplifier and applled to the

, nutl indicating meter., When the bridge circuit is
balanced (In both amplitude and phase), no signal
from the main oscillator will be applled to the mixer
and the 105 kHz signal will not be produced. Thus
a minimum fndication on the null meter slgniﬁes a

~ balanced conditlon. A delayed automatic gain con-

' trol'is used to keep the null Indicator from going off

‘thus providlng continuous sensing. Maximum galn '

' ~ of the amplifier Is used only. when the brldge is very

: close to: the balanced condition

SR o B oF OPERATION (9]

: ZD in paral!el

) Section IV
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4-5. OSCILLATOR ASSEMBLY.

4-6. The oscillator assembly consists of two
separate, modified Culpitts osciilators, constructed
on a single aluminum casting. Ganged turrets pro-
vide for band switching with 2 single control, and
the tuning capacltors are also ganged to provide a
constant difference frequency of 105 kHz between
the signal and detector oscillator., A manually
adjustable trimmer condenser (CETECTOR TUNING
Control) Is provided in the detector oscillator to
adjust for tracking deviations caused by tempera-
ture, nging of tubes, and slight misalignment of
tuning capacitors.

4-7, The output of the signal osclllator is coupled
into the bridge circuit by means of a specially de-
visad transformer which overcomes the limitations
imposed by more conventional coupling methads,
The design of this transformer is illustrated in
Figure 4~2. It will be noted that the bridge network
is divided In two halves,; one hall belng driven by
voltage E] and the other by E3. Assume that volt-
ages E1 and E3 are exactly equal in magnitude but
opposite in phase, thus producing instantaneous
currents I1 and I2 in the direction indicated. This

- arrangement makes it possible to detect bridge

balance conditions by coupling to the null detector
through two very small but ¢xactly zqual capacltors,
Zg and Zg. In the balanced condition, voltage Ep
becomes zero, as Indlcated by.the null detector,
‘and the voltage across Zp is exactly equal to that
across Z¢. This is evident, since the same cur-
rent. B3, flows through both Zp and Z¢ when zero
current is drawn by the detector branch., Since X

B ‘and G are the same potential, it follows that Zp may
e considered effectively in parallel with ZA, and

similarly Cz is in parallel with ZD. Thus the volt-
age across ZA and Zp in parallel = Z;, and Z¢ and
Z4.

oo 'i 4-1
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By 1,2, *+ I, %

E, JI:Z’ + I"Z.

Ey - E; (bydesign)

and 1, z, -1, Z, athalance

then1, z, ‘1,2,

h % 152,

nnd!. Ay "H, L,

4,7, 1,2, .

This impedance arm relationship s the
same as that of a conventional bridge network.

™
%

| I
| |
| I
] i
} |
| 6 1 |
| o Ep:ZERO AT |
i BALANSE - |
e e
' Zg X . e :
. T

Figure 4-2. Oscillator-to-Bridge Coupling Circuits

4-8. BRIDGE ASSEMBLY.

4-9, A modlfied Schering Bridge circuit is used
in the RX Meter and was selected prlmarily because
of the following characteristics:

i. A virtually constant relationship between
the bridge elements is maintained, re-
.gardless of the frequency impressed on
" the network.

2. Both of the basic variable bridge elements

" are air capacitors, which are definitely

‘' guperior to other types of variable Iim-

" pedances for high irequency measure-
ment work.

3. The circuit residual impedance is small
ehough to permit compensat[on over a
wide frequency band.

4. Because parnllul impedance components

' Section IV
Paragraphs 4-8 to 4-12

are measured, shielding problems are
considerably reduced.

Cbx
Figure 4-3, Schering Bridge Clrcuit
4-10. The simplicity and wide frequency range of

this bridge network can be appreciated by an analy-
sis of the Impedance relationships for the balanced
condition. Referring to Figure 4-3,

ZAB Zen @ ZAD Zpg at balance,

or l

S T T YN
2 ' Twd, et \ R, @€
Ry c, R, \
Je Cy R, C,

*trte oo

4-3
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4-11, The unknown impedance {8 connected across
corners C and D of the bridge, and its parallel com-
ponents of resistance and reactance effectively
change the values of C4 and R4 In the circuit, In
order to restore phase and amplitude balance, the
variable capacitor C4 must be decreased by an .
amount equal to the equivalent parallel capacltance
of the test sample. If the test sample is inductive,
the capacitance of C4 is increased by an amount
equal to the resonating capacitance of the parallel
Inductances. The parallel resistance of the test Is
shunted across R4, reducing its value by a percent-
age which changes the R4/C2 ratio and amplitude
balance, capacitor C2 is reduced in value by the
same percentage that R4 was reduced when shunted
by the test resistance. The varlable capacitor C2
can thus be calibrated directly In terms of the par-
allel resistance of the component belng measured.

4-12, 'The mixer stage is constructed as an integral
part of the bridge assembly in order to reduce to a
minlmum the length of connections between the capa-
citance coupling networks and the modulator tube
grid. This is important in order to maintain volt-
age sensitivity with respect to the bridge corners.

A nuvistor was selected for this application because
of its high transconductance, low input capacitance,
and low noise factor. '

4-13. IF AMPLIFIER ASSEMBLY.

4-14. The two-stage 105 kHz amplifier is designed
with a wide (40 kHz) passband to facilitate oscillator
tuning and tracking but minimize response to spur-
lous signals and harmonics. Delayed automatic !
galn control keeps the null indicator on scale at all
times and provides maximum sensitivity at settings
close to the balance point. The sensltivity of the
null indicator has been kept high by reducing the
value of the resistance in serles with the meter and
providing the required additional protection by
means of a shunt crystal diode across the meter
clireuit.,

415. POWER SUPPLY ASSEMBLY.

4-16. The RX Meter power supply Is of eunvential
design, providing regulated +150 VDC for the os-
cillators, IF amplifiers, and mixer., A regulated
-6.3 VDC is also provided for the oscillator and
mixer heaters. The IF amplifier heaters are sup-
plied with unregulated 6.3 VAC. The +150 volt sup-
ply is protected from short circuits by Fuse F2 and
2 "Crowbar' consisting of Thyristor Ql, Diode CR3,
and Resistors R4 through R7. The "Crowbar" does
not operate during normal regulator operation, and
does not affect regulator performance. I a short
circuit occurs, the voltage across R7 increases un-
til it exceeds the breakdown veliage of CR3. When
CR3 breaks down, a pate current is supplied to the
Thyristor causing it to conduct heavily. The high
current through the Thyristor causes the fuse to

open before the Serfes Regulator transistor is dam- -

aged. - g .

4-4
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4-17. TRANSISTOR TEST JIG.

4-18, The 13510A Transistor Test Jig provides a
convenient means of connecting a transistor to the
terminals of the RX Meter. It also provides ter-

- minals for biasing and a means of preventing the

bias supplies and leads from becoming a part of the
measurement. Since the transistor jig was designed
to measure "y" or "short-circuit" parameters,

each test circult must also 1. ovide a short circuit
at the proper points.

4-19. An equivalent RX circult appears In Figure
4-4 showing the residual Inductances and capaci-
tances that must be accounted for to achleve opti-
mum accuracy. The capacltances can be balanced
out by the RX Meter. The residual inductances are
kept to a minimum and controlied to maintaln con-
sistency to approximately £10%. Control of residual
inductances helps to simplify corrections. Also, to
simplify corrections, an RF switch is incorporated
on the y|e and yy, test clrcuit boards to eliminate
the [lrst resonance of the high irequency bypass

" system. . Refer to the Transistor Test Jiz Operating

and Service Manual for additional information,

TRANRITOR
TERMINALS

SN PN °o o
H
)
< ? 51_
]
(4] L,

!
! T
N “:Ji; Y
[
= — 5, ]
\ B £
—F
(@) Bas QO s 6
AN /

Cd - Distributed Capacity of High Terminals

Cl -~ &0 pf - 30 v Capacltor .

€2 . - 0,1 uf 50 v Capacitor

Cc3 - Sameas C2

Ll - 3 nh L.ead and Terminal Inductances

L2 = 4 nh Lead ard Terminal Inductances

1.3 = 8.5 vh Lead and Terminal Inductances

| %1 ~ 34 nh Lead and Terminal Inductances
-

[l:'; _}- 3 nh RX Meter Terminal Inductunce

51 7 - RXSwitch . '

T1-3 - Bias Terminals

1

1

Figure 4-4. Equivalent RF Cireuit
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5.1, INTRODUCTION. |

5-2. This section contains all the maintenance
and service Information required for the 250B RX |

Meter, The type of Information covered Is brlcf!y 3

summarized below
[ .
a. Assembly and Component [dentilication -
" identifles and physically locates the
.250B assemblies and adjustments.

i

b. Test Equipment Required - lists and
describes the instruments required to
perform the operations contained in this
scction,

c. Perform:mce Checks ~ used as an oper-

ntlonal che:,k of the 250B.

d. Troublcshooting and =Adjusl.mm':tr. = used
: to repuir and adjust defective instruments. .

[
'

e. Cif‘cu'ft Board Repair - provides tech-
niques for etched clrcuit board repair
" and component replacemqnt.

53, ASSEMBLY “ND COMPONENT .
.- IDENTIFICATION.

5-4. Figures 5-1 and 5-2 {llustrate the location
of the 250B assemblies and adjustments, Assem-
blles are identified by a number, prefixed by the
letter "A'"; for exawrple A2, Components of A2 will
be Identified A2RL, A2Cl, A2L1, elc. Chassis
components do not receivea preﬁx letter.

5-5. Each boarf-mounted component is identified

oa an fllustratior of the board assembly. These
assembly illustrations appear in Section VII, with
the schematic (( the assembly. In addition, the
{llustration algo shows the etched wirlng on both
sides of the board.

MAlNTENANcE Fm y

Seotion V
Paragraphs 5-1 to 5~9

A W BT TR S

R AL e

5-6. TEST EQUIPMENT REQUIRED.
5-7. The test equipment required to perform the

"'opemtlons of Section V are listed in Table 3-1. .

This table describes the type instrument required,
its pertinent characteristics, its use, and the model
number and manufacturer of a recommended instru-
ment. 'If the recommended Instrumént is not avall:
able, equipment which meets or exceeds the pertin-
ent characteristics may be rubstituted. :

NOTE

Operm.lng instructions for test equip-
‘ment has been limited to those func-
tions required to check the 260B. For
complete test equipment operating
Instructions refer to the applicable
manual‘

5-8. PERFORMANCE PHECKS '

,5-9. Table 5-2 contains the performnncu ci: ecks
for the 250B. These checks nre used tn «erify in-
strument speci[[cations for the following Bituations:

"~ Initlal Inspection

- Periodic check for Instruments used in
systems where rellability is of ulmost
‘ Impormnce

- 'I‘roubleshooting assistance to locate
operation problems

.= Repairs and adjus_tménts

- Prior to returning instrument to service
after extended storage.

NOTE

' Allow 1/2 hour warnup time prior to
starting the performance checks. All
checks are performed with the SET RP
LEVEL control In the NORMAL posi-
tion, unless otherwise stated.
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Figure 5-1
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Figure -2
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Flgure 5-2. Osclllator Assembly, Left Side
TABLE 5-1. TEST EQUIPMENT REQUIRED
. : Instrumant
n
Instrument Type Pertinent Characteristics Use Recommended
Electronie Counter 0.5 ML to 200 Milz . Performance Checks, ~hp - S50,
Adjustments with 52580
Plug-in
Precislon Resistors 2000 L/25, SKQ1/27, 10K L/ Performance Checks, -hjre HO80-171T
Adjustments
Precision Capacitor B3 pF to 115 pF Performance Checks, Genernl Rasdto
Adjustments 14220
Inductor ' Il Performance Checks, ~hp= 00103-A01
Asfjustinents
Inductor 00 uit Porfuormance Checks, ~hp= O0LOB-ALS
Adjustmuents
Electronic Voltmeler DCrunge - L Vo2 ¥ Adjustinents =hpe~ S EOC
ACronge = I mVtoloV
Oseilivscope Balancasd input, good Lineaplty Adjustments ~hpr- LaC
Audto Ouscillator ) - 103 hHz gutput . Adjustments =hp -~ 400CD
Sweep Oucillator L0 MH2z vutput, 10 H2z swewp Adjustments ~hp~ 321N
rate, 1 MLz sweep width with 32104
Plug-in
Cahle . Dual hanasn plug to BYC mate Adjustments =hpr= L1GULA
Cahle Dual hanana plug to alliator elips Mljustments ~hp- 1140027
Cabie ’ " BNC male to BSC male Adjustments -hp- 10G0IJA
Adapter Connect BNC male to TNC male Adljustments Amphenol Tid00
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TABLE 5-2, PERFORMANCE GHECKS

1. FREQUENCY ACCURACY .
I This is a check of t.lhe specified frequency accuracy of the 260B.
Specification: £2% of dial reading. |
' Connect an electronic counter (~hp- 52456L with 5253B Plug-in) to the HI and LO terminals.

Check the accuracy of the Signal Oscillator at various frequencies on all ranges of the
250B. If any frequencles are not within the specified £2%, refer to Paragraph 5-16.

2. Rp ACCURACY

\ This {5 a check of the resistance measurement accuracy at selected increments across
the Rp ohms dial. It is performeq by measuring components of known characteristics and

accuracy. P R Q ,
Specification: + (2 + 200 * 5000 " %0 Y% 0.2 ohms ‘

For this check ihc equation may be simplified ns [ollows:

2% at 200 ohms
I +2.6% at 3K ochms
+% at 10K ohms

NOTE }

The following checks of the Rp ohms dial at 200 ohms, 3K ohmt!, and _ !
10K ohms are usually sufficient to assure proper calibration,

“a. Set OSC RANGE control to .5-1 MHz range; set OSC FREQ control to 0.5 Milz.
b. Dalance bftdge using conventional 250B operating procedures (see Paragraph 3-10).

¢. Measure the following 1/2% precision resistors; 200 ochms, 3K ohms, and 10K ohms. '
{(-hp- No. 5080~1717 is a set of all three resistors.)

NOTE
!

! Use shortest lead length possible to connect
precision resistors to terminal posts,
3 ’,
- d. [ any of the above resistance measurements do not meet specifications, refer to
Parapraph 5-28a. ‘

€. Set OSC RANGE control to 110-250 Mz range; set OSC FREQ control te 250 MHz.

f. Balance bridge using conventional procedures.

g. Measure the 200 ohm 1/2% precision resistor; if the measurement does not meet
specification, refer to Paragraph 5-28b. :

v NOTE.

The Rp ohms dial Is hand-marked and engraved for each instrument, The
adjustments referred to above can be used to slightly Improve the Rp
accuracy; large errors in accuracy will require the engraving of a new
dial. For information contact your Hewlett-Packard Sales and Service
Office {a list of offices is provided at the rear of this manual),

54
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¥

TABLE 5-2, PERFORMANCE CHECKS (CONT)

3, Cp ACCURACY

This is a check of the capacitance measurement accuracy of the Cp pF dial, It is per-
formed by comparing incremental changes on the dial with that of a variable Precision
Capacitor of greater accuracy. Bridge balance is used as an indication of equal and
opposite ineremental changes in capacitance; if the Precision Capacitor is reduced
10 pF, the Cp pF'sctting must be Increased the same amount to re-balance the bridge.
An inductor is connected in parallel with the Precision Capacitor to resonate with its

' capacitive reactance plus that of all interconnecting conductors.

Specifieation: + (0.5 + 0.5 F2 C X 10~5)% 20.15 pF
For this check the equntloril may be simplified as follows:
£{0.5% + 0.15 pF)
4. Set OSC RANGE control to .5-1 MHz range; set OSC FREQ control to 0.5 MHz,
: b Balance Bficlge using conventional 250B operating procedures (see Paragraph 3-10).

¢. Connect test setup shown below using -hp- 00103-A31 Inductor. .

NOTE

t : Keep leads to terminal posts
as short as possible.

PRECISION CAPACITOR
GENERAL RADIO
TYPE 1422-D

—#p-00103 - A25 OR
~Ap-~00103-A3]
INDUCTOR

15+5
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TABLE 5-2. PERFORMANCE CHECKS (CONT)

Model 2508

d.

e,

Set Precislon Capacitor to 95 pF.

'

:FAltt.“rnately adjust OSC FREQ control and Rp ochms control for sharpest null on
' NUI*/RF LEVEL INDICATOR, ‘
" , \

Inerease ‘Preci]sion Capacitor setting from 95 pF to 105 pF. Using Rp ohms and
Cp pF controls gnly, obtain the sharpest nutl; Cp pF dial should indicate +10 pF
(within specification limits). '

Increase Precision Capacitor setting to 115 pF, obtain null with Rp ohms and
Cp pF controls, and check Cp pF dial for indicatlon of +20 pF."

Decrease Precision Capacitor setting In 10 pF Increments to check Cp pF dial
from 0 to -60 pF. "At each increment use Rp ohms and Cp pF controls to ohtain:
sharpest null.

In tcst setup, replace -hp- 00103~A31 Inductor with -hp- 00103-A25 Inductor,

!

Set Precislon Capacitor to 116 pF; set Cp pF dial to exactly -60 pF.

Alternalely adjust OSC FREQ control and Rp ohms control for sharpest null
on NULL/RF LEVEL INDICATOR, .

NOTE o

Steps j and k have established ~60 pF 2s a reference point
for further Cp measurements,

y
‘Decrease Precisfon Capacitor setting in 10 pF increments to check Cp pF dial

from -60 to ~100 pF. At each increment use Rp ohms and Cp pF controls to
chtzin sharpest null.

If any of the above Cp pF dial measurements do not meet specilications, refer
to Paragraph 5-27. :
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5-10. TROUBLESHOOTING AND ADJUSTMENTS.

5-11, GENERAL.

5-12. The lollowing paragraphs describe the rec~
ommended troubleshooting techniques for isolating
some of the most common 250B malfunctions. Pro-
cedures have been included to permit the adjustment
of "out of spec” Instruments and those {nstruments
that have undergone repalr. 1 any of the following
procedures do not successfully pdjust the 2508, con~
tact your Hewlett-Packard Sales and Service Office;
major repairs and adjustments must be done by
trained personnel with special equipment.

5-13. The initial approach to isolating troubles in
the 250B is as follows:
, ‘

a. Ensure that the trouble s not n result of
conditions external to the 250D by dis~
connecting all external instruments, cir-
cuits, and components, :

b. Obtain all possible operating Informatkon
from the front panel controls and logically
apply this information to locate the de-
fective nssembly or component. Refer to
Section III for 2508 operating instructions
and o description of the front panel con-
trols.

¢. Check power supply operation in accor-
dance with Paragraph 5-15.

5-14, POWER SUPPLY ASSEMBLY.
5-15. Check the pbwer supply as [ollows:

a. Measure the voltage at feedthru capaci-
tors A1C2 and A1C5 (Figure 5-1); volt-
age should be -6,0 to -6.6 volts. I re-
quired, adjust with control A4R8 (Fig-
ure 5-1).

NOTE

The -6.3 volt supply is referenced to the
+150 volt supply; first chec} the +150
volt supply for trouble if the ~6.3 volt
supply will not regulate. \
b. Place SET RF LEVEL control in NOR~
MAL position and check voltage at feed-
thru capacitors A1C3 and A1C4 (Flgure
5-1); voltage should be +135 to +155 volts.

c. Rotate SET RF LEVEL control to fully
counterciockwise position and check volt-
age at feedthru capacitors AI1C3 and
A1C4; voltage at A1C3 should be zero;
voltage at A1C4 should be less than +80
volts,

Section V
Paragraphs 5-10 to 5-18

5-16. OSCILLATOR ASSEMBLY.

5-17. RF OUTPUT CHECK, Check the operation
of the Signal Oscillator and Detector Oscillator as
follows:

a. Set OSC RANGE control to 110-250 MHz
range; set OSC FREQ control to 110 MHz.

b. Balance bridge using conventional 2501
‘operating procedures (see Paragraph,
3-10).

c. Usin'g an -hp~-410C Voltmeter {or equl-
valent), measure the RF output voltage
(open circuit) ot the Signal Oscillator
output connector AlJl (Figure 5-1) and
the Detector Osciilator output connector
AlJ2,

d. The RF output voltage of hoth oscillators
should be approximately 6 volts rms. If
either oscillator indicates a low output,
check its turret contacts, tube, and
associated components.

5-18. RF LEAKAGE, The following check deter-
mines If RF leakage from the Qscillator Assembly
is high enough to interfere with hridge balance,

a. Connect electronic counter (~hp- 62451,
with 52538 Plug-in) to HI and LO termin-
als,

b. Set OSC RANGE control to 48-110i MHz

: range; set OSC FREQ control to 110 MHz
(as indicated on electronic counter),

¢. Balance bridge using conventional 2508
operating procedures {see Paragraph
3-10).

d. Set OSC RANGE control to 110-250 MHz
range; set OSC FREQ control to 11¢ MKz
{as indicated on electronic counter).

e. Place two fingers across binding posts,
and peak NULL/RF LEVEL INDICATOR
with DETECTOR TUNING control. DO
NOT move ZERO BALANCE controls,

f. Upon removing fingers from bindirg
posts, the bridge should still be in bal-
ance. If it is necessary to rotate ZERO
"BALANCE controls to restore bridge
balance, excessive RF leakage is present
and may be reduced ns follows:

(1) Tighten all screws on side plates of
osclillator casting.

(2) Tighten four screws securing each
oscillator capacitor assembly (Fip-
ure 5-1).
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g. Recheck RF leakage In accordance with
Steps "a" through "'f'"; If excessive RF
Ieakage is still pregent, oscillator over-
haul may be required.

5-19. MECHANICAL ADJUSTMENTS. The follow-
ing mechanical checks and adjustments should he
accomplished prior to performing the oscillator
assembly calibration. Proceed as follows:

a. Remove lelt side-plate from oscillator
assembly,

b. Set OSC RANGE control to 4-9 MHz
range,

¢. Rotate OSC FREQ control clockwlise
- until scale divider line (below 4.0 MHz)
coincldes with fiduclal hair line; the
plates of capacitors A1CL1 and A1C21
(Figure 5-2) should be fully meshed.

d. If either of the capacitors do not fully
mesh, adjust the capacitor drive-gears
{Figure 5-2),

e. Rotate OSC FREQ control to fully clock-
wise and counterclockwise positions,
checking that scale over-run is approx-
imately equal in both directions; adjust
stops (Figure 5-1) if required.

f. Ensure that all set serews on oscillator
gear train are tight. :

5~20. SIGNAL OSCILLATOR ADJUSTMENT.
Adjust the Signal Oscillator as follows:

a. Preliminary Adjustments,

(1)} Disconnect bridge input cable A2W1
from Signal Oscillator output con-
nector AlJl (Figure 5-1).

{2} Remove access screw ana bolt (Pig-
ure 5-1) located on rear of cscillato
casting. :

(3) Rotate trimmer capacitor ALCL0
(Figure 5-2) untll slug s half-way
into ring on tip of glass tube.

" (4) Connect electronic counter (-hp-
' 9245L with 52538 Plug-in) to binding
posts.

CAUTION ‘

The coll slugs for the 9-21 MHz, 21 -8
MHz, and 48-110 MHz ranges are secured
with Amphenol Coll Dope 912", Loosen
with Amphenol Thinner ""916" {or equiva-
lent) to avoid breaking ceramic coil form.
After adjusiment, secure slugs with a :
small amount of Amphenot Coil Dope 912"
(or equivalent), - ' :

Model 25¢B

b. 4-8 MHz range, The accuracy with which
this range is adjusted, by bending the
serrated plates of tuning capacitor A1C11
{(Pigure 5-2), will determine the over-all

‘'frequency dial accuracy.

{1) Set OSC RANGE control to 4-9 MHz
range; set OSC FREQ control to 9.0
MHz on frequency dial, .

(2) Tune cofl slug {large access port)
for exactly 9.0 MHz as indicated by
counter. :

(3) Decrease frequency in steps of 0.5
MHz, bending serrated plates on
tuning capacitor A1Cl11 to set output
frequency to dial calibrations.

¢. 110-250 MHz range. The {requency of
this range is adjusted by changing the
position of the "tabs" located on the tur-
ret just below the pin contacts, One "tab"
is on each side of the turret with a bar
passing through the turret to connect
them.,

(1) Set OSC RANGE control to 110-250
MHz range; check output frequency
ngainst dial calibrations at 10 MHz
increments.

{2) If output frequency does not meet
specifications, adjust position of
"tahs". To increase output [re-
quency ""tahs" must be moved closer
together (decrease inductance}; to
decrease output frequency "tabs"
must be moved apart (Increase In-
ductance). The amount of solder on
the "tabs™ will also affect output
frequency; add solder to decrease
frequency; remove solder to inerease
frequency.

NOTE

The side-plate will affect the frequet cy
on this range. Momentarily replace it
when measuring output frequency.

(3) If, after adjusting "tahs", ocutput
frequency still does not meet speci-
fications, trimmer capacitor A1C10
(Figure 5-1) may be adjusted to im- .
prove linearity. After adjusiing
AlCL0 recheck 4-3 MHz range.

NOTE

The "tabs" and trimmer capacitor A1C10
provide fine frequency adjustments: if a
coarse frequency adjustment is required,
change the position of the strap (Flgure
5-2) that is soldered to the rear stator
contact of capacitor A1Cl11.
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d-

.0-1 MHz range.

{1) Set OSC RANGE control to .5-1 MHz
range; set OSC FREQ control to 0.5
MHz on frequency dial.

(2) Tune coll shig (large access port) for
exactly 0.5 MHz ns indicated by
counter,

 (3) Set OSC FREQ control to 1.0 MHz on’

Q.

frequency dial and ndjust trimmer
capacitor (small access port) for
exactly 1.0 MHz as indicated by
counter,

(4) Optimize above adjustments until all
frequencies in ,5-1 MHz range are
within specifications.

1-2 MHz range. The procedure for this
range I8 the same as for the .6-1 MHz
range {step d); tune coll slug for 1.0 MHz

. and trimmer capacitor for 2.0 MHz.

2-4 MHz range. The procedure for this
range is the same as for the .5-1 MHz
range {step d); tune coil slug for 2.0 MHz
and trimmer capacitor for 4.0 MHz.

§-21 MHz range. The coll slug for this
range is secured with Amphenol Coll
Dope 912", Loosen with Amphenol
Thinner "916" {(or equivalent).

(1) Adjust coll slug (large access port)
to a position where all frequencies
in the range meet specifications.

{2) Note exact frequency at any point on
the dial; back slug out of the coil
until a few threads are exposed and
apply a small amount of Amphenol
Colil Dope "312" (or equivalent);
reset #lug for {requency previously
noted. .

{3) Recheck [requency across the range
50 that any slight adjustment may be
made before coil dope sets-up.

2148 MHz range. The procedure [or
this range is the same as for the 9-21
MHz range (step g).

48-110 MHz range. The procedure lor
this range is the same as for the 9-21
MHz range (step g).

Final Adjustments.

{1} Recheck the 110-250 MHz range;
keep in mind that further adjustment
of trimmer capacitor A1C10 may
affect frequency of other ranges,

Section V
Paragraph 5-21

{2) Replace access screw and bolt lo-
cated on rear of ascillator casting.

' (3) Connect bridge input cable A2WL
to Signal Osclllator output connector
AlJl.

5-21.= DETECTOR OSCILLATOR ADJUSTMENT,
‘ Adjust the Detector Oscillator as follows:

NOTE

Before attempting to adjust the Detector
Oscillator, be sure that the IF Amplifier
Assenibly is aligned (see Paragraph 5-22).

a. Preliminary Adjustments.

(1) Remove oscillator casting from
front panel.

{2) Remove dial-mask and fiducial.

{3) Make a scratch ncross dial hub onto
dial such that dial can be removed
and replaced without changing its
position on the hub; remove dial.

{4) Remove access screw and bolt lo-
cated on front of oscillator casting.

{5) To assure bridge unbalance while
tracking Detector QOsclilator to pre-
viously adjusted Signal Osclllator,
set Rp ohms control to 100 ohms.

CAUTION

The coll slugs for the 9-21 MHz, 2i-48
MHz, and £8-110 MHz ranges are se-
cured with Amphenol Coll Dope 912",
Loosen with Amphenol Thinner ''916"
{or equivalent) to avold breaking cer-
amic coll form. After calibratfon,
secure slugs with n small amount of
Amphenol Coil Dope "912!" (or equi-
valent). N

b. 4-9 MHz range. The nccu\mcy with which
this range is adjusted, by bending lhe
serrated plates of tuning capacitor AYC2L
{Figure 5-2), will determine the over-all
ability of the DETECTOR TUNING control
to adjust the Detector Oscillator exactly
105 kHz above the Signal Osecillator at all
frequencies on all ranges,

{1) Set DETECTOR TUNING control mid-
range (approzimately 12 turns [rom
either extreme).

(2) Set OSC RANGE control to 4-9 MHz
" range; set OSC FREQ control such
that tuning capacitor A1C21 has the
first small serrated plate In mesh
with its stator (approximately 9.0
MHz).
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(3) Tune coil slug (large access port)
for a peak on NULL/RF LEVEL
INDICATOR, There will be two
peaks; choose the first peak when
turning slug in a clockwise direction.

(1) Deccreasc frequency in Incremental
+ Steps, bending serrated plates on
tuning capacitor A1C21 to maintain
the peak on NULL/RF LEVEL
INDICATOR,

(5) Slowly change frequency across 4-9
MHz range; NULL/RF LEVEL
INDICATOR should remain within
5 scale divisions.

110-250 MHz range. The tracking of
this range is adjusted by changing the
position of the "tabs' located on the
turret just below the pin contacts. One
"tab" Is on each side of the turret with
& bar passing through the turret to con-
nect them, ‘

{1) Set OSC RANGE control to 110-250
MHz range; sel OSC FREQ control
such thai tuning capacitor A1C21
has the first small serrated plate
in mesh with its stator (approxi-
mately 250 MHz),

(2) Adjust DETECTOR TUNING control
for a peak on NULL/RF LEVEL
INDICATOR. There will be two
peaks; choose the one furthest
counterclockwise on DETECTOR
TUNING control.

(3} Slowly change frequency ncross
110-250 MHz range while malintaining
peak on NULL/RF LEVEL INDICA-
‘FOR with DETECTOR TUNING
cnutrol; the peak should rematn
within the range of DETECTOR
TUNING control. :

(4) If DETECTOR TUNING control has

- Insufficient clockwise range, move
"tabs" on turret further apart; if
control has Insufficlent counter-
clockwise range, move "tab" closer
together, |

t

£

«5-i MHz range.

(1) Set OSC RANGE control to .5-1 MHz

range; set OSC FREQ control such
that tuning capacltor A1C21 is fully
meshed, ' ‘

(2) Set DETECTOR TUNING control
fully counterclockwise, then 4 turns
clockwise,

gu

Model 2508

{3) Tune cotl slug (large access port)
for peak on NULL/RF LEVEL
INDICATOR, There will be two
peaks; choose the first peak when
turning slug in a clockwise direction.

{(4) Set OSC FREQ control such that
tuning capacitor A1C21 has the first
small serrated plate in mesh with
its stator.

(5) Tune trinimer capacitor (small
access port) for peak on NULL/RF
LEVEL INDICATOR,

{6) Slowly change frequency ncross .5-1
MHz range while malintaining peak
with DETECTOR TUNING control;
deflection on NULL/RF LEVEL
INDICATOR should remain above
45 scale divisions at all frequencies.

1-2 MHz range. The brocedure for this
range is the same as for the .61 MHz
range (step d).

2-1 MHz range, 'The procedure for this
range is the same as for the .5-1 MHz
range (step d), except set DETECTOR
TUNING control mid-range {approximately
12 tums from elther extreme),

9-21 MHz range. ‘The coil slug for this
range Is secniced with Amphenol Coll
Dope "912". Loosen with Amphenol
Thinner "916" {or equivalent).

(1) Set DETECTOR TUNING and O8C
FREQ controls mid-range.

(2) 'Tune coil slug (large access porl)
for a peak on NULL/RF LEVEIL
INDICATOR. There will he two
peaks; choose the second peak when
turning slug in a clockwise direction,

(3) Slowly change frequency across
9-21 MHz range while maintaining
peak on NULL/RF LEVEL INDICA-
TOR with DETECTOR TUNING con-
trol; readjust the coll slug if DE-
TECTOR TUNING control runs out
of range.

{1) Establish a reference peak; then
turn coil slug clockwise until a few
threads are exposed and apply a
small amount of Amphenol Coil
Dope "912" (or equivalent); reset |
slug for peak previously established,

(5) Repeat Step (3) so that any slight
adjustment may be made before coll
dope sets-up.
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h.

(1)

2118 MHz range. The procedure for
this range is the same as for the 9-21
MHz range (Step g).

48-116' MHz range. The procedure for
this range is the same as for the 9-21
MHz range (Step g).

Final Adjustments.

{1) Recheck the 110-250 MHz range to
assure that DETECTOR TUNING
control does not run out of range.
{2) Replace access screw and holt lo- J
cated on front of oscillator casting,

{3) Replace dial, fiductal, and dial-mask.
Replace osetllator casting on front
panel,

5-22. IF AMPLIFIER ASSEMBLY.
5-23. Align the IF amplifier 25 follows:

.
h.
C.
d.
=Ap-200GCD
AUDIO
QOSCILLATOR

% .ﬂ""
©

o) 2

Prepare setup shown in Figure 5-3.

Short TP4 {Figure 5-1) on IF amplifier
board to ground (this disables AGC cir-
cuit).

Set 250B OSC RANGE control to 9-21
MHz range; set OSC FREQ control to

" 10 MHz.

Set 3211A Sweep Osclltlator as follows:
(1) ATTENUATION Switch - 20 dB.

(2) SWEEP RATE Control - 10 Hz
(higher sweep rates may distort dis-
play).

Section Vv
Figure 5-3

(3) SWEEP WIDTH Control - approxi-

mately 1 MHz.
(1) CENTER FREQ Control - approxi-
mately 10 Mz,

e. Set 200CD Audio Oscillator to 105 kHz.

f. Set 130C Oscilloscope vertical sensiti~
vity to 0.2 V/em and adjust horizontal
sensltivity to provide a 10 cm display.

g. Alternately adjust tuning slugs of IF
amplifier Inductor L1 (Figure 5-1) and
Transformers T1 and 12 (Figure 6-1) to
obtain waveform shown helow,

85kHz 105khz 125kHz

NOTE

Transformers T1 and T2 have scparale
Tuning slugs for the primary and sec-
ondary windings. The top slug of each
transformer adjusts the secondary
winding. The bottom slugs adjust the
primary windings, and are aceessible
through the center of the top slugs or
from the bottom of the IF amplifier
board,

=40~ 321A SWEEP OSCILLATOR

HI 8 Lo {32134 RF PLUG- IN)
-Ap- 2508 NG
RX METER
. Ve I@’é&» @ @ [o]o il
D s 00 o sisele|ol%|O
":Ji:l ; : o 0!00 ® 'o “ ;
‘ 2 @ % AZ\'VI ‘/ o ﬁ
© B © BNC TO TAG
I B S T
S '9 ° ° S0
10024 TO EXTERNAL N _) v -#p-:;:::
* DETECTOR JACK ™~

035Gt p
—Ap- {1001A }SCILLOSCOPE

Figure 5-3. Setup for IF Amplifier Alignment

b
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h. Check null sensitivity as follows: R control. The bracket mounting
screws should be Ioosened to allow
‘ {1} Set OSC RANGE control to .6~1 MHz the bracket to be pulled forward
range; sel OSC FREQ control to ‘ slightly. Core should be taken not to
0.6 MHz. damage the capacitor vane of ZERO

BALANCE ~ C control

Reassembly the bridge starting with
the terminal plate. The HI {erminal
post insulating washer is Installed

(3) Change Rp ohms dial from infinity to :;Ttht the ;:ol:arl dtow;oimd seated in
100 K% NULL/RF LEVEL INDICA- € terminal plnte hole.
TOR should Increase to approximately (1) Assemble the bridge to the front .
6 to 12 scale divisions, panel making sure the spring washer
on Lhe Cp pF control shaft is cleaned,
lubricated with Beacon 325 grease

(2) Balance bridge using conventional "
260B operating procedures (see (‘ )
Paragraph 3-10},

: (or equivalent), and installed with
5-24. BRIDGE ASSEMBLY. . the convex surface against the front
_ panel,
CAUTION
b. Bridge transformer A2T1. 'The [ollow-
Due to the complexity and interactive procedure shall also be used to replace
adjustments of the bridge assembly, the LO terminal post which [s port of
and because of the wide frequency : the bridge transformer.,
range over which it operates, lead
dress and component positioning , (1) Remove bridge terminal plate by
become significant to proper oper- , ‘ removing screws, binding post nuts,
atlon. Therefore, extreme care spanner nuts, and Insulating washer
should be taken when performing on iha HI terminal post. (The "L
all mechanical and electrical re- bracket at the front of the terminal
pairs. Minor repairs may be - plate need not be removed.)
successfully accomplished in the {2) Unsolder transformer wires and

field, but major repairs must be
done by tralned personnel with
special equipment,

remgve {wWo screws securing trans-
former to bridge casting.

: ‘ (3) Install new transformer exercising
5-25. COMPVONENT REPLACEMENT. The follow- extreme care not to damage contact

Ing steps provide replacement procedures for some fingers and transformer wires; check
of the most commonly replaced bridge components, that all contact fingers are touching

rotor of Cp capacitor,

{1) Replace the bridge terminal plate.
The HI terminal post insulating
washer is installed with the collar
down and seated in the terminal
plate hole.

a. ZERO BALANCE - COARSE R control.

{1} Remove cabinet top and front panel
containing oscillator and bridge
assemblies.

(2) Remove knobs from ZERO BALANCE
~ controls, Cp pF contrel, and Rp
ohms control. Remove screws se- .
curing the bridge to the [ront panel.

c. HIterminal post.

' {n Remove the bridge terminal plate.

(It 5 not necessary to disconnect the {2) Uslng a soldering kron of at least
shielded wire going to the pilot lamp 300 watts, remove the HI terminal
assembly.) post from the base of the cap: citor
' vane of ZFRO BALANCE - C control,
(3) Remove the bridge terminal plate by I
removing =:rews, binding post nuts, CAUTION
spanner nuts, and insulating washer |
on the HI terminal post. (The "L" Clamp the capacilor vane to present it
bracket at the front of the terminal : from changing position whén he.;t is
: plate need not be removed.) applied to the HI terminal post./
J ‘
(#) Rotate ZERO BALANCE C control to (¥} Exercising extrerie cace, solder
: its fully counterclockwise position. - the replacement HI terminal post

to the capacitor vane. .
' (3) A slot In the control mounting bracket
. simplifies:replacement of the COARSE ‘ . (1) Replace the bridge terminal plate.

5-12 ' )
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d. Nuvistor wwbe A2V1,

(1) Remove front panel containing
‘'osclllator and bridge assemblies,

{2} Turn froat panel on its left side so
[t i= supported by oscillator assembly.

(3) Nuvistor tube is located under cover
directly behind NULL/RF LEVEL
INDICATOR; remove three screws
securing cover,

(4) Replace nuvistor tabe.

' CAUTION

When replacing cover, ensure that the

three cables from the mixer board are
dressed through proper nctches in |
bridge casting.

5-26. Cp LEAKAGE, The following check deter~
mines If Cp leakage from the Bridge Assembly s
high enough to interfere with bridge balance,

a. Set OSC RANGE control to 110-250 MHz
range; set OSC FREQ control to 250 MHz.

b. Balance bridge using conventional 2508
operating procedures (see Paragraph
3-10).

c. Offset Cp pF control +1.0 pF and then
' return to zero; NULL/RF LEVEL IN-
DICATOR should increase and then re-
turn to null smoothly without any erratic
movements,

d. Offset Cp pF control -1,0 pT" and then
return to zero; NULL/RF LEVEL IN-
DICATOR should increase and then re-
turn to null smoothly without any erratic
movements.

1

e. [ erratic movements occur It is an indi~
cation of excessive leakage [rom the Cp
capacltor; leakage may be reduced as
follows:

(1) Loosen screws securing two Cp clamps
{Figure 5-1).

(2) Rotate clamps until they are tight
agalnst Cp bearing bushings; secure
Cp clamps with screws.

f. Recheck Cp leakage In accordance with
' Steps "a" through "e"; if excessive leak-
age i3 still present, replacement of Cp
hearings may be required.

5-27. Cp CALIBRATION, If the capacitance mea-
surement accuracy of the Cp pF dial does not meet |
specifications, r.peat the Cp Accuracy Performance

Sectior. V.
Paragraphs 5-26 to 5-29

. Check of Table 5-2. Bend the serrated plates of the

Cp capacitor A2C9 (Figure 5-1} to obtain ca.paci-
tance tracking within specifications,

5-28. Rop CALIBRATION. The Rp ohms dial is

, hand-marked and'eng. aved to the characteristics

of each individual bridge assembly. Adjustment,
repakr, and/or replaeement of any parts 21soclated
with its calibration may require the. marking and
engraving of a new dial. The following adjustments
can be used to slightly improve the Rp accuracy.
Keep In mind that each adjustment interacts to some
degree with the other.

2. Low frequency trimmer canacitor A2C3.

‘ It the Rp accuracy [3 out of specification
on the .5~1 MHz range, adjustment of
trimmer capacitor A2C3 (Figure 5-1)
may be’ attempted. 'The setting of A2C3
is extremely critizal and determines
both the accuracy of the Rp dial and - -
proper balancing o. the bridge. With

+ ZERO BALANCE - COARSE R Control
set halfway, rotate A2C3 approximately
1/8 turn clockwise and then repeat Rp
Accuracy Performance Check of Table
5-2. If required, continue 1/8 turn
rotations of A2C3 clockwise and then
counterclockwise attempting to locate
Rp calibration polnt.

. J . II
o NOTE
After adjustment of A2C3, check iuw

frequency bridge balnncc in accordance
with Table 5- 2

{v  "Styap" adjustment. The "strap” is a
ribbon-~like conductor located at th,
junction of the Cp capacitor A2C9 and
the capacitor vane of ZERQ BALANCE -
C controi. The main effect of its pos{-.
tion is upon Rp accuracy around 200 ohms }
when measured at 250 MHz. To increase
Rp dial reading when measuring a 200
ohm resistor, move the "strap” further
away from Cp capacitor A2C9 towards
the front panel. To decrease diul reading,
move "strap' closer o Cp capacitor A2C9.

[

NOTE

After pecforming "Strnp" adjusimenl.
check high trequency bridge balance
in accordance with Table 5-2,

5-29, LOW FREQUENCY BALANCE ADJUST. If
it is impossible to balance the bridge at low fre-
quencies, adjustment of trimmer capacitor A2C3
{Figure 5-1) may be attempted. The selting

of A2C3 is extremely eritical and upon it depends
both the accuracy of the Rp ohms dial and proper
balancing of the bridge at low frequencies. : Rotate
A2C3 approximately 1/8 turn clockwise and then

check low frequency bridge baiance in accordance
1
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Paragraphs 5-30 and 5-31

with Table 5-2. If required, continue 1/8 turn ro-
tations of A2C3 clockwise and then counterclockwise
attempting to improve low frequency bridge balance.

CAUTION

Trimmer capacitor A2C3 was not .
intended as a field adjusiment. Keep
in' mind that if its proper setting is
lost, the marking and engraving of

a new Rp ochms dial will be required.
After adjustment of A2C3,:check Rp
accuracy in aceordance with Table

-2

5-30. HIGH FREQULNCY BALANCE ADJUST. At
frequencies above 100 MHz the bridge is sensitive
to exteemely small variations of internal circuit
capacitance. It is possible that slight shifts in the
relative position of elrecuit components may alter the
effective capacity encugh to muke it impossible to
balance the bridge. In most cases this can be cor-
rected by adjusting trimmer capacitor A2C6 (Fig-
ure 5-1), If A2C6 has insufficlent range to cor-
rect bridge balance, a "loop' adjustment may be
performed, The "loop' (Figure 5-1) is an arched
wire between trimmer capacito. A2C8 and trans-
former A2T1; a lead of resistor A2ZR2 is soldered
to the "loop". It Is the position of thir resistor lead
that is changed to correct bridge balance. The
following procodures deseribe the adjustmeni of
trimmer capacitox AZC6 and resistor A2R2 ("loop”
adjustment).

a. High frequency trimmer capacitor A2C6,

{1} Pry up small metal plug located
towards rear of terminal plate; this
" provides access to trimmer capaci-
: tor A2C6.

(2) Set OSC RANGE control to 110-250
MHz range; set OSC FREQ control
" to 200 MHz.

{3) Attempt to balance bridge using
conventional 250 B operating proce-
dures, '

(4) Using a screwdriver, rotate A2C6

1/8 turn clockwi . if ZERO BAL-

: ANCE - COAR! . .1 control has

' insuificient clockwise range; counter-
clockwise if control has insufficient
counterclockwise range. Remove
screwdriver and attempt to obtain
balance with ZERO BALANCE con-
trols; continue 1/8 turn rotations of
A2C6 untfl proper balance' can he

' ‘ obtalned.

CAUTION -

Correct halanze cannot he obtalned
- while the screwdriver is'near er in
contast with the shaft of A2C6.

1
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(5) Set OSC FREQ control to 250 MHz
and check the balance; repeat the
above adjustment if necessary.

(6) If proper balance cannot be obtained
by the adjustment of A2G6, perform
the "loop" adjustment descr!bed ln
Step b,

b. '"Loop'" adjustment.

{l) Set OSC RANGE control to 110-250
MHz range; set OSC FR E:Q control to
250 MHz.

w (2) Set Cp pF dial to zero.
(3) Position ZERO BALANCE - R con-
‘ trols so they are mid-range (Engraved
"R" on knobs should be straight up
and down).

(4) Set trimmer capacitor A2C6 mid-
range.

{5) Unsolder lead of resistor A2R2
from "loop"; reposition lead on
"loop" while attempting to balance
bridge with only the Rp ohms con-
trol. Continue repositioning lead
until proper balance s obtained.

CAUTION

Do not change shape of "loop", jvst the
position of A2R2, The lead of A2R2
should be straight and will protrude
beyond the "loop"”; Do Not cut this lead.

(6) Using conventional 260B operating
procedures, check balance of
bridge at 200 MHz, 170 MHz, 150
MHz, 130 MHz, and 110 MHz. If,
balance cannot be obtained across
the frequency ranize, slightly re-
adjust position of resistor A2R2 on
lrloopl'f

5-31. RANGE OF ZERO BALANCE - C CONTROL
If the range of the ZERO BALANCE  C control is
insufficient to obtain bridge balance under all con-
ditions, it will be necessary to adjust the capacity
between the capacitor vane and the terminal plate.
First check that the insulator tape is In place ocnd
not damaged. Then check that the vane can be
adjusted flat against the tape; change string length
and/or slightly reshape vane as required. Alter
performing the above checks and adjustiients, re-
check the range of the ZERO B..LANCE ~ C con-
trol as fotlows: .

a. Set OSC RANGE control to .5-1 MHz
range; set OSC FREQ control {o 0.5 MHz.

b. Balance bridge using conventional 2508
operating procedures (see Paragraph
3-10).
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¢. Rotate ZERO BALANCE - C control
fully clockwise.

d. Rebalance bridge using Cp pF control
only; Cp pF Indication should be more
negative than -3.,0 pF.

€. Rolate ZERO BALANCE - C control
fully counterclockwise,

_[. Rebalance bridge nsing Cp pF control

only; Cp pF indica .on should he more
positive than +7.5 pF.

5-32. CIRCUIT BOARD REPAIR,

b,

c.

Section V
Table 5-3

Do not use a high-power soldering fron
on etched circuit boards, Excessive
heat may lift a cinductor or damage the
board.

Use a suction device or wooden toothpick
to remove solder from component
mounting holes, DO NOT USE. A SHARP
METAL OBJECT SUCH AS Al AWL OR
TWIST DRILL FOR THIS PURPGSE,
SHARP OBJECTS MAY DAMAGE THE
PLATED-THROUGH CONDUCTOR,

After soldering,‘ remove excess flux
from the soldered areas and apply a pro-
tective coating to prevent contamination

5-33. GENERAL, The etched cirwuit boards used

in thé 250B are of the plate-through type consisting

of metallic conductors banded to both sides of in-
sulating materlal. The metallic conductors are
extended through the component mounting holes by a
plating process. Soldering can be done from either
side of the board with equally pood resultz, Table
5-3 lists recommended tools and materlals.
lowing are recommendations and precautions per-

tinent to etched cireult repair work.

a. Avold unnecessary component subsiitu-

and corrosion.

5-34. ETCHED CIRCUIT REPAIR, A broken or
burned section of conductor can be repaired by
bridging the damaged s=2ction with a lergth of tinned
copper wire, Allow adequate overlap and remove

Fol- any varnlsh from etched conductor before soldering

wire in place.

5-35. COMPONENT REPLACEMENT. Replace

tion; it can result in damage to the cir-

cult board and/or adjacent components,

defective components as [nllows:

a. Remove vomponznt from board.

TABLE 5-3. ETCHED CIRCUIT SOLDERING EQUIPMENT

De-soldering aid

Resin (flux) solvent
Solder

Pqutectivt!: Coating

Unsoldering

To remove nolten
solder from
connection

Iltemove excess flux
from soldered area
hefore application
of protective coating

Component replace-
ment

Circuit board repalr

Wiring '

Contamination, cor-

rosion protection
afier soldering

Item Use Specification Item Recommended
Soldering tool Soldering - Wattage rating: 47-1/2 -56-1/2 Ungar #776 Handlz with ;
Unsoldering Tip Temp: 8§30 -9099 + Ungar #4037 Heating Unit
Soldering + Tip Soldering + Shape: polnted Ungar #PLLY)

Suction device

Must not dissolve etehed cireult
base hoard material or conductnr
bonding ngent

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

Cood electrical insulation, cor-
rosion-prevention properties

Soldapullt by Edsyn Co.
Arleta, California

Freon

Acetone

Lacquer Thinner

Isapropyl Alcohol {1007 dry) -

Krylon #1302++

Humiseal Protective Coating
Type 1 Bi2 by Columbia
Technteal Corp., Woodside 77
New York

-+ Por working on Printed Circuit Boards: for general purpose work, use Ungar #1237 Iienting Unit (37.5 W,
tip temp of 750 -8300% and Ungar #/L113 1/8" chisel tip.
++ Krylon, Inc., Norristown, Pennsylvanla -
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NOTE

" Axial lead components, such as resis-
tors and tubular capacitors, can he
replaced without unsolderirg, Clip
leads near body of defective compo-
nent and straighten leads left in
board. Wrap leads of replacement
component one turn around original
leads. Solder wrapped connection
and clip off excess lead.

b. If component was unsoldered, remove
solder from mounting holes with a \
suction de-soldering ald (Table 5-3)
or wooden toothpick.

5=16
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c. ' Shape leads of replacemcut component
'to match mounting hole spacing.

CAUTION

Do not apply excessive heat to tran-
sistors. Use iong-nose pliers asa
heat sink “ictween transistor and
soldering iron.

d. Insert component leads into mounting
holes and position component as original
was positioned. Ensure sufficient lead
length to dissipate soldering heat. DO
NOT FORCE LEADS INTO MOUNTING
HOLES; sharp lead ends may damage
plate-through conductor,
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E Table 6-1
, TABLE 6-1, REFERENCE DESIGNATION INDEX
Reference Stozk D' 'i i
Designation Number. escription
' Al 00250-61107 OSCILLATOR ASSEMBLY
AlCct 0160-2310 ~ C: fxd paper 0.68 uF 20% 100 vdew
AlC2-5 01G0-2942 C: ixd met paper 0.33 uF 20'% 200 vdew
. AlLC8,7 0150-0050 C: Ixd cer I nF 600 vdew
AlCs 0160-0482 C: Ixd cer 5 pF 10.25pF 500 vdew
AlCH9 0160-0488 . C: fxd cer 10 pF 27 500 vdew
AlClD 0121-0072 C: var glass 0.5-3 pF
AlCll 00250-60010 Condenser Assembly 30 -80 pF
AlCi12,13 0132-0002 C: var poly 0.7-3 pF ‘
ALCl4 0160-0276 C: Ixd paper 0.01 uF 200 vdew
ALC15 0160-0488 C: fxd cer 10 pF 2% 500 vdew
AlCIs 0132-0002 C: var poly 0.7-3 pF
AlC17T 00250-60011 Capacltor Assembly Detector Tuning 0.5-12 pF
AlC18 0150-0050 C: fxd cer 1 nF 600 vdew
AICl9 0160-0482 C: fxd cer 5 pF 500 vdow
Al1C20 0160-0483 C: fxd cer 10 pF 2% 500 vdew!
Alcz21 - 00250-60009 Condenser Assembly 30 ~80 pF
AlC22 0132-0002 C:. var poly 0.7-3 pF
ALC23 " 0160-0701 C: ixd cer 5 pF 10% 500 vdew ‘ '
. AlC24 0160-0488 C: fxd cer 10 pF 2% 500 vdew
AlC26,26 0132-0002 - C: var poly 0.7-3 pF
AlcC27 - 0160~-0481 C: ixd cer 2 pF 0.2 pF 500 vdew
AlCR1 1910~0031 Diode Ge 1N34A
Aldl | : Connector P/O AlW1
AlJ2 . Connector P/O A1W2
AlLl 00260-80023 Signal Osc’llator Coil 0.5-1 MHz
AlL2 \ 00250-80022 Signal Oscillator Coll 1-2 MHz
AlL3 00250-80021 . Signal QOscillator Coil 24 MHz
AllAd 00250-80020 Signal Oscillator Coil 4-9 MHz
AlLS - 00250-80027 Signal Osciliator Coil 9-21 MHz
AlL6 00250-80018 Signal Oscillator Coil 21-50 MHz
AlL7 00250-80017 Stgnal Qscillator Coil 50-110 MHz
‘AlLS 00250-80016 Signal Oscillator Coil 110-250 MHz
, AlLS 00250-80012 Detector Oscillator Cofl 0.5-1 MHz
AlL10 00250~-80008 Eetector Oscillator Coil 110-250 MHz
AlL1l 00250~-80015 Detector Oscillator Coll £0-110 MHz -
AlLi2 0_0250-80014 Detector Oscillator Coil 21-50 MHz
AlL13 00250-8002F Detector Oscillator Coil 9-21 Mz
AlLl4 00250-80009 - Detector Osicillator Coil 4-9 MHz
AlEl5 00250-80010 Detector Oscillator Coll 2-4 MHz
AlL1E - 00250-80011 Detector Oscillator Coil 1-2 MHz
AlR: 0686-4715 R: fxd comp 470 @ 5% 1/2 w
o . AlR2 0686-1025 R: fxd comp 1 KR 6% 1/2w
. AIR3 0686-2235" R: fxd comp 22 K@ 5% /2w
"AlR4 0686~4705 R: f«it comp 472 6% 1/2 w
~ AIR5-12 03864715 ‘ R: fxd comp 470 @ 5% 1/2 w
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Table 6-1

TABLE 6-1. REFERENCE DESIGNATIONI INDEX (CONT)

Reference Stock
Designation Number Description
AlR13 0686-4705 'R: Ixd comp 470 6% 1/2 w
AlR14 0686-2235 R: fxd comp 22 K@ 5% 1/2 w
AlRI15 0721-0034 R: fxd comp 6 Q2 1% 1/4 w |
AlR16-23 0686-4715 R: fxd comp 470 2 5% 1/2 w
Alvi,2 1921-0011 Tube elec 8 pin
Aiwi 00250-60100 Signal Oscillator Output Cable Assembly
-Al1W2 00250-60101 Detector Oscillator Output Cable Assembly
A2 00250-61105 BRIDGE ASSEMBLY
A2C1,2 C: var 2 pF NFR {P/O Network Assembly 00250-60015)
A2C3 0121-0092 €+ var 0-5 pF
A2C4 00260-00005 Condenser plate 20 pf NFR
A2C5 00250-60013 'Variable Capacitor Assembly 0-20 pF NFR
A2Csh N121-0057 C: var glass 0.7-2 pF 1250 vdew
A2CT 0340-0096 C: fxd approx 0.3 pF stray C of standoff
A2C8 . C: var 0.5-5pF (Capacitor Vane 00250-60087
Insulator Tape 0460-0815 and Terminal Piate
00250-00039)
Az2C9 ¢ C: var 20-140 pF (Stator Support Assy 00250-60040
o ‘ and Rotor Assy 00250-60036)
¥ A2CL0 0150-0013 C: Ixd cer 0.01 uF +100% -20% 500 vdew
* A2C11 0160-0174 " C: fxd cer 0 47 uP =20 +80% 25 vdew
*A2C12 0150-0015 C: fxd cer 0.01 .uP +100% =20% 500 vdew
¥A2L1 00250-380024 Choke 10 uH 5%
AZR1 0727-0987 R: fxd comp 150 2 1% 1/2 w
,A2R2,3 0727-0989 R: fxd 12759 0.5% 1/2 w
A2R4 0727-0970 . R: fxd 155Q 1% 1/2 w
 A2R4 0727-0971 R fxd 1652 1% 172 w ) Selected ,
A2R5 0727-0945 R: fxd4702 1% 1/2 w
A2R6 2100-1413 R: var cer lin 100 2 10% 3w
A2R7 2100~0819 R: var comp log 500 @ 10% 1-t/2 w
" A2RS 0686-2215 R: fxd comp 220 9 5% 1/2 w
A2R9 0727-0759 R: fxd comp 1.5 KQ 1% 1/2 w
* A2R10 0683-2265 R: fxd comp 22 M2 5% 1/4 w
* A2R11 0686-4725 R: fxd comp 4.7K2 5% 1/2 w
* A2R12 0686-6805 R: fxd comp 688 5% 1/2 w
A2T1 00250-60014 Transformer Assembly
EA2VL 1921-0041, "I‘ube-elec nu\ tﬂt“-r triode 7895
A2w1 . ‘Bridge Input Cable Assembly NFR P/O A2T1
A2wW2 . 00250-61120 ‘Mixer mput Cable Assembly
A2W3 v 00250-61123 ; Mixer Output Cable Assembly
* A2XvV1 1200-0086 © Socket-nuvistor 5 pin ‘
- 00250-61133 Mixer Assembly
00250-21133 Mlxlar Printed Circuit Board Blank *
Ty
A3 | 00250-61108 IF AMPLIFIER ASSEMBLY o
o 00250-21132 A3 Printed Circuit Board Blank
A3Cl .0160-0489 C: fxd cer 100 pF 10% 500 vdew
A3Cz 0140-0159 - - C: fxd:mica I nF 2% 300 vdew ,
'A3C3 0150-0052 S o5 fxd cer 0.05 uF 20% 400 vdew !
: A3(_,‘4 0160-2328 Qe Exd ‘mlca 200 pF 1% 300 vdew &

. #P/O Mixer Adsembly 00250-60133

Section VI
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P ‘ Table 6~1
' TABLE 6-1. REFERENCE DESIGNATION INDEX (CONT)
Reference Stock . Descriotion ‘ F
Designation Number / Description
A3C5 01500096 C: fxd cer 0,05 uF 100 vdew
AlCs 0160-232% C: ixd mien 200 pF 17 300 vdew
A3C7 0150~0052 C: fxd cer 0.05 uF 20'% 400 vdew
A3C8 0160-0992 C: fxd cer 0.01 uF -20 +80% 450 vdew
A3CH 0160-0096 C: fxd cer 0,05 xF 100 vdew
A3C10 0140-0196 C: fxd mica 150 pF 5% 300 vdew
Ascil ¢ 0160-0992 C: fxd cer 0.01 uF -20 +80% 450 vdew
A3C12 0180-0763 C: fxd m[ca 6 pF 10% ‘500 vdew '
A3C13 0160-2328 | C: fxd 'mica 200 pF: 1% 300 vdew
A3Cl4 0160-0052 C: fxd cen 0,05 »F 20% 400 vdew
A3C15, 0160-2328 C: fxd mica 200 pF 1% 300 vdew
A3Clé 140-0203 C: fxd mica 30 pF 5%
TA3C17 - 0160-0992 C: fxd cer 0.01 pF 720 +80% 450 vdcw
,A3CR1,2 1910-0031 Diode Ge IN34A
A3Jl 1250~0835 Connector minat RF-Ipc board mount
A3L1 | 9100-2435 Inter stage coll
, A3T1 9100-2436 Inpui Transformer
A3T2 9100~2437 Output Transformer
A3R1 06864715 | R: fxd comp 470 Q 5% 1/2 w
A3R2 0683-1005 R: fxd comp 109 5% 1/4 w
A3R3 0686-4735 R; fxd comp 47 K2 6% 1/2 w
A3R4 1 0686-1045 R: fxd comp 100 K2.5% 1/2 w
A3R5 0686-8235 R: fxd comp 82K® 5% 1/2w
A3R6 - 0686-1025 - R: fxd comp 1K 5‘?9 1/2w
A3R7 0686-2715 i R: fxd comp 270 @ 6%.1/2.W
A3R8 0686-1545 R: fxd comp 160KR 6% 1/2w
A3R9 0686-2225 R: fxd comp 2.2 KQ 6% 1/2w -
A3R10 . 0686-4745 R: fxd comp 470 KQ 5% 1/2w, . .
A3R1l 0686-1025" ' R: fxd comp 1 K2 5% 1/2 w "
ASR12- .. 0686-1526 ‘R: fxd comp 1.5 K? 5% 1/2 w f "
A3R13 | 0686-6505 Y fxd comp 68 2 5% 1/2 w '
A3R14 | 0686-2225 R/ fxd comp 2.2K®2 5% 1/2 w oy .
A3R}5 0686-1(33. R: fxd comp 10 K2 5% 1/2 w., e
 A3R16 0686-1025 R: fxd comp 1 K2 5% 1/2w " . , o
A3R17 0686-1645 " R: fxd comp’ 150 K9 5%11/2w
i ]
A3R18 ;4 ,  0686-1825 R: fxd comp 1 8K 6% 1/2w '
A3JR19 DE86-6225 R: fxd comp 6.2 K2 5% 1/2w {nominat)
A3R20 0686-1025 H: fxd.comp 3KQ 6% 1/2w i
- A3vi,2 1923-0043 Tube electron 6EW6 . :
" AWl 00250-61129 1 Ekternal Detector Cable Assembly 3
'A3XVL,2 1200~0049 Socket tube 7 pln minat !
, A 00250-60131 4| POWER SUPPLY Assemaw I
| | 0d2s0-21131 | [ A4 Printed Civoutt Board Blank . | |
A4C1, 2 0180-1748 ' | [ C: Ixd alum olect 45 pF 230 vdew ' S 5
. A4C3 018010345 . Criixd alum elect 2000 pF 25 vdew .| "
AdC4 03160-0093 ° . G Ixd ger.0.01 uF -10% + 80% 100 vdew 5
A4C5 - 0180-0058 . C:/fxd alum elect 50 kP -10% +75% 25 vdcw Yy
S }" i | i RN g | r i
) ] 1 - ! f )
i 1 o ! [
i ‘;:’ ‘! I , ! ii.J ) !/,J
6-4 ! / I ! /J'M L
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Table 6-1
TABLE 6-1, REFERENCE DESIGNATION INDEX (CONT)
Reference - . Stock | i
Designation Nm?]bgr 0 ,'l Vgt - Description
A4Cs 0160-0818 C: fxd cer 0.02 uF 20% 50 vdew
A4CR1, 2 1901-0029 Diode Si 600 piv 0.75 A
. A4CR3 1902-0062 Diode brkdwn 3.7 V
A4CR4-6 ‘ 1901-0040 Diode S
A4CR7, 8 '1902-0661 Diode brkdwn 756 V
A4CRS, 10 ' + 1901-0409 Diode Si 1N4719
' A4CRI11, 12 1901-0049 Diade Si 60 piv 0.76 A
A4Q1 1881-0012  Thyristor 2N3528
A4Q2, 3 . 1853-0016 / Transistor PNP' 5 2N3638
A4R1, 2 0686-2205 - - R: fxd comp 2292 5% 1/2w
A4R3 0764-0040 R: fxd met flm 39 K2 6% 2w
Ad4R4 . 0764-0041 R: fxd met fim 302 5% 2w
A4R5 0686-1015 R: fxd comp 100 2 5% i/2w
A4R6 0686-2205 R: fxd comp 229 5% 1/2 w
A4RT 0764-~0041 R: fxd metox 302 6% 2W
A4RB 2100-1774 R: ver ww Lin 2KQ 10% 1/2 w
AdR9 -, . 0761-00006 R: fxd met flm 10 K2 6% 1w
A4R10 | 0686-6825 R: fxd comp 6.8 K? 5% 1/2w
| AdR1Y ' 0686-23156 R: fxd comp 330 & 6% 1/2w
A4R12 0686-1215 R: fxd comp 120 2 5% 1/2w
A4R13 0686-4725 R: fxd comp 4.7 K2 6% 1/2 w
 AdR14 0686-1626 R: fxd comp 1.6 KR 6% 1/2 w
A4R15 " |. . 0686-7635 _ ~R: fxd comp 756 K22 5% 1/2w
; CHASSIS COMPONENTS
DS1 v 2140-0012 * Lamp Incd 2 pin base 6.3 V
F1 2110-0018 Fuse 1/4 A 125 V S-B 3 AG
F1 ' 2110-0012 Fuse 1/2 A 250 V 3 AG
F2 2110-0067 Fuse 3/10 A 250 V 3 AG,
J1i - 1251-0419 Connector female (10 contact)
J2 1251-0148 Connector Line Inpuc ’
Mi " 1120-0409 ' Null/RF Level Indicator
P1 1251-0418 Connector male (10 contact)
QL 1854-0237 Transistor S8 NPN 2N3738
Q2 1850-0098 Transistor Ge PNP (See characteristics listed below)
R1, 2-51 2100-1743 . R var comp 2 sect 100 K 25K 10% 2 w SET RF LEVEL
R3 0686-7635 - R: fxd comp 75 K2 6% 1/2 w
sz 3101-0912 Switch-tgl momentary SET RF LEVEL
s3 ~ 3101-0001 Switch-tgl SPDT POWER ON
54 3101-0033 Switch-slide DPDT 115/230 V
Tl 9100-0407 Transformer Power
W1 8120-0078 Cable Assembly Line Input
1850-0098 Characteristics
Py 90 w .
BYCEO 70V
:Casg TO3
bpE . 100 min at 250 mA-
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Section VI '
Table 6-2' |
TABLE 6-2. REPLACEABLE PARTS INDEX, 250B RX METER ' a
1 i
Figure 6-1 : ‘ -
. g N t
Index No. Stock No ) _ Description i Oty '
1 00250-01063 Top plate 1
2 00250-01064 Cabinet . 1.
3 1440-0025 : Handle 1
4 0403~00456 . Rubber Feet, bottom 4
5 3050-0010 Flat washer #6 4
AN
6 2390- 9042 .L[achine screw 6-32 x 3/8 Pan Hd. 4
7 00250-61105 \gridge assembly A2 (See Figure 6- 3) 1
8 2100-1743 SET RF LEVEL Control R1, R2, 51 (See Table 6-1)
9 2190-0099 . Lockwasher INT 7/16 ;
10 2950~-0001 Nut 3/8-32 x 1/2 x 3/32 ,
11 0370-0026 Knob: SET RF LEVEL 1
12 3101-v912 Switch, momentary, SET RF LEVEL, 52 (See Table 6-1) 1
13 0360-0389 Lug INT 1/4 hole 2
Lt 3101-0001 Switch Tgl SPST. POWER ON, S3 (See Tane 6-1) 1
15 2950-0035 Nut, Hex 15/32 x 32 1.
16 2190-0085 Lockwasher INT 5/16 1
17 1450-0022 . Lampholder 1
18 2140-0012 Lamp INCD DSl (See Table 6-1) 1
19 3050-0306 Flatwasher 5/16 1
.20 2950~-0094 Hex nut 5/16-32 x 1/2 x 3/32 1
21 0370-0141 Crank Knob, Cp, and Ry Contrals 2
22 1120-0409 Meter, NULL/RF LEVEL INDICATOR 1
23 0590-0012 Knurl nut 65/32-32 x 9/16 x 5/64 1
24 1450-0020 " Pllot Light Reflector ‘ 1
‘ 25 0370-0096 Knob, ZERO BALANCE: (C) 1
26 0370-0093 Knob.l ZERO BALANCE (R) 2
27 0370-0028 Knob, OSC FREQ & OSC RANGE 2
28 0370-0023 Knob, DETECTOR TUNING 1
29 3050-0284 Flatwasher BRS 1
30 3050-0267 'Flatwasher 1
31 C0250-20034 Eccentric Bushing 1
32 2515-0022 Machine screw 8-32 x 1/2 PHIL PAN ' 11
33 00250-01062 Front Panel 1
34 2950-0030 Hex nut, 3/8-32 x 9/16 x 3/32 1
35 5000-3014 Spring washer 3
I
36 00250-80066 Vernier Shaft Assembly 1
37 00250-61107 Oscillator Assembly Al (See Pigure 6-2) 1
38 00250-61118 Power Supply & IF Amp Assembly (See Figure 6-4) 1
39 0403~0049 Rubber Feet, slde 4
] i
|
|
'
6-6
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Figure 6-1

Figure 6-1. 250B RX METER

6-7



Sectior VI !
Table 6-3 .
: : |
TABLE 6-3. REPLACEABLE PARTS INDEX, OSCILLATOR ASSEMSLY
Figure 6-2 ‘ . .

lngdex No. Stack No. ’ Description - 4 Qty

! R 0160-2942 Capacitor, A1C2-5 (Sce¢ Table 6-1) 4

2 2470-0012 Machine screw 6-32 x 5/16 BH - 18

3 00250-90012 Stop Plate ' ; 1 1

4 2470-0013 Machine serew 6-32 x 3/8 BH 42

5 © 00260-20032 Fiducial : / 1

6 00250-60059 Dial Dise Assembly | ! 1

? 00260-60060 " Hub Gear ; 1

8 2230-0004 Machine serew 4-40 x 3/16 BH : 3

9 00250-000446 ¢+  Felt Washer 1

10 3050-0331 Flatwasher 1/4 ID x 1/2 0D 1

11 0510-0005 Retaining Ring 2

12 1430-0088 Spur Gear ’ 1

13 1430-0192 Gear Shaft 1

14 0510-0237 Retatining Riny ; 1

16° 2360-0006 Machine screw 6-32 x 1/2 RH 10

' 16 00250-20029 Support Tunlng Screw. 1

17 00250-60011 Capacitor Assembly. Detector Tuning A1017 :

_ {See Figure 6-5, Detail "E") 1

18 2295-0022 Machine screw 4~40 x 7/8 1

19 21350-0080 ‘Lockwasher #4, INT . 3

20 2340-0006 Hex nut 440 x 1/4 x 3/32 1

217 3050-0293 Paper washer 3/16 1ID 3/8 OD 5

22 00250-20028 Support Shaft ' 1

23 00250-00017 Shield Gasket 1

. 24 3030-0105 Set serew 6-32 x 1/4 ' 6

25 00250-20085 Spring Support Assembly (See Figure 6-5, Detall TAM) 2

26 2270-0019 Machine serew 4-40 x 5/16 PAN HD 6

27 0360-0037 Lug #84 ,140 hole 4

28 0624-0011 Machine serew 6-32 x :l/B PZ PAN HD 38

29 00250-00016 Stde cover : 1

30 0160-2310 Capacitor A1C1 (See Tnble 6-1) 1

31 0121-0072 Capacitor A1C10 (See Table 6-1) 1

32 2200-0078 Machine serew 4-40 x 3/16 PAN HD 3

33 1921-0011 Tube A1V1, V2 (See Table 6-1) 2

34 00250-00015 Tube ‘clnmp ' 2

35 2470-0003 .Machine screw 6-32 x 3/4 BH 6

36 3050-0310 Seal Washer 2

37 00250-60003 Capacitor Assembly A1C21 (See Figure 6-5 Detail "D") 1

38 . 00250-60010 Capacitor Assembly A1C11 (See Figure 6-5 Detall "D") 1

39 00260-21123 Oscillator Casting 1

40 £0250-00013 Fiducial Bracket 2

41 1430-0091 Spur Gear 2

42 1480-0124 Roll Pin 1

43 00250-20030 Shaft 1

44 00250-20093 Spring Block 2

45 00250-00018 Side Cover 1

46 00250-00019 Shield Gasket ‘ 1

47 00250-60100 Signal Oscillator Qutput tlable Assembly A1W1 1

48 00250-60055 Signal Oscillator Turret £ssembly .

{See Figure 6-5 Detail "C”) 1

49 3050-0274 Flatwasher i 1
50 00250-20111 Turret Shaft ' , =]

i

TABLE J-3. REPLACEABLE PARTS INDEX, OSCILLATOR, ASSEMBLY (CONT)

Model 2508

Figure 6-2
! Index No. SIock No. | Description Qty
; 2 00250-60054 Detectur Oscillator Turret Assembly
i {See Figure 6-5 Detail "B™ 1
Y 00250~60101 Detector Oscillator Output Cable Assembly A1W2 1
© b3 00250-00011 Detent Spring 1
[ b4 00250~60062 Detent Assembly i
56 00250-20099 Spring Block 2
I 1] 80250-20030 Threaded Plug 2
Y 00250-00041 Contacts 12
58 2940-0014 Machine serew 1/4-20 x 3/8 BH 2
59 3050-0328 - Seal Washer 2
60 0510-0241 Retaining Ring 5/8 INT 2
61 1410-0231 Bearing 2
82 3050-03058 Spring Washer !
63 00250-680063 Stop Collar Assembly 1
64 00250-20031 Coilar 1
65 3030-0100 Set screw 6-32 x 1/8 : 2
66 00250-20004 Spacer 1
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1 Flgure 6-2

" Model 250B

Figure 6-2. OSCILLATOR ASSEMBLY
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ectlon VI . ! . v | ; " v ,
Table 6-4 | \ |

. ,\ o
TABLE 6-4. REPLACEABLE PARTS INDEX, BRIDGE ASSEMBLY ' TABLE 6-4.: REPLACSABLE PARTS INDEX, BRIDGE ASSEMBLY (CONT)
. | '

Hex Nut 2-56 x 3/16 x 1/16

Figure 6-3 Stock No. , Description | Qty
Index Ne. _ .
1 00250-20113 Binding Post Nute O ! w2
2 00250-20025 Spannei Nut ' 1
3 0525-0016 Machine screw 2-56 x 3/16 BH o 2
4 00250-20024 Spanner Nut N . 1
5 3050-0312 Rexolite Washer {' 1
6 00250~00039 Terminal Plate 1,
7T 2470-0018 Machine screw 6-32 x 1/2 PAN HD (&
. 8 00250-20023 Bracket 1
.9 00250~60016 Terminal Drive L.
10 2190~00108: Lockwasher EXT .141 ID .320 OD 8"
LR 1
11 2470-0001 . Machine screw 6- 32 X 1/4 PAN HD 19
12 *1460-0165 Spring 2
13 0025060044 Split Hub Gear ! 1
14 1430-0080 " Worm Gear 1
15! 1 00250-20022 Drum bial (NFR) , 1
| “,--L , “.; I ‘ ! }
a4 00260-00006 Ground Strap | o 1 t
"17 ; 2190 -0086 Lqockwasher Split #4 ' .,;‘ 6
18 ) ':_-Jﬁ - 2295-0006 Machine screw 4-10 x 1/4 PA\I HD ' }.' 1
ro 19 | 00250-20088 ° Eccentric Nut ‘ 1
L 20 00250 20069 Indicator Guide | i
21 .. . | 00250-60042 Indicator Assembly !
22,7 2470-0030 . Machine screw 6-32 x 1-3/8 PAN HD 2
S23' ] 00250-20019 ., | Indfcator Bracket 1
24 el 00250 20115 “ - ! Spacer ' ,‘ 2
:'25" L ;- 0560~00i1 . _,'Spade Screw oL
L o [ i i
2!‘3}.:' ) 3000~¢1!ll .} Réxolite Washer . 1
'loagit 0t b 05050812 ’ Spring Washer, ' | - 1
- rf:’ 10-0243 1, 1" | ''Retaining Ring EXT | \ : 2
di2y, 7| odato-6118 “ | Gear Shaft _ | 1
Iji_:lzt')]g! o ]yoo 50-21120  Offset Gear Spacer | i
gt e 4 l |l\ . )

, l:’g\;;'l'; ol s0z0- 0368 f_l ‘Oftsct Tooth Gear 2
32 b 3050~0257 o '+ Flatwasher .200 ID ' 2
v 88 ] 28BpR0076 - - ,'.‘. Machine screw 10- 32 x 1/2 RD HD 2
- aat i’ [ avzadT20026 Y Fiductal ‘ 1
Coudents ,0520 -00%9 i, _Macuine screw 2-56 x 1/4 82° Flat HD 4

SNUNTEE R ‘ o
Wgg Sl " 29£0-0059 |+ HexNut 3/8-32 X 1/2 X 3/32 Thk | 3.
87 Vi, | 0360:0d80 . | Lug 308 INT | A Wl o
bl coaao-ooom Pot Bracket ;o L
wgg 1 2000-1413 Variable Resistor AZRS (See Table 6-1) ‘ 1
’a 40" ©p) 2100- 0819 Variable Resistor A2R7 (See Table 6-1) 1
|, ‘
247020012 Machine screw 6-32 x 5/16 PAN HD 2
a300-0030 Thread = ' 1
00250-680040 Stator Support Assembly ‘1
00250-50087 ~ Capacjtor Vane (P/O Stator Support Assy 00250~ 60040) 1
00250-60086 HI Terminal Post (P/O Stator Support Assy 00250~ 60040) 1
3050-0316 Flatwasher .165 D x ,302 OD ]
00250-00004 Fiducial Support 1
’ 2295-0022 Machine screw 4-40 x 7/8 PAN'HD .. vz
00250-20017 Fiducfal . ‘ ¥,
0610-0001 y 2 .

L B,

-

00230-60034

. H 1
Figure 6-3 Stock No, ' Description Qty
Index No. = : ‘ _
51  00250-20116 Spacer : 2
52 00250-60015 Network Assembly ]
53 00250-60038 - .Bearing Assembly 1
54 00250-60036 " Roto. Assembly . 1
b5 2190-0006 Lockwasher Split #6 .2
: . : i
156 2500-0002 . Hex Nut 6-32 x 312 x ,109 5
67 00252-61122"! - Casting ' | ! 1,
J8 90250-01089 Mixer Shield ) 1
59 | 00250 20101 Drum Dial ; 1
[ 60 00250-60089 . ' . Dial & Hub Assembly 1
61 '00250-21126 Offset Gear Spacer ' 1
62 00250-8.'110 Gear Shafu! , 1
63 00250-61133 Mixer Assembly (See Table 6~ 1) 1
64 . 0380-0115 . Spacer 2
65 2200-0143 Machine screw 4-40 X 3/8 PZ PAN HD 2
. {
66 1460-0156 1 Gear Spring ' ) 4
67 00250-60037  Bearing Assembly , 1
68 2950-0001 Hex Nut 3/8-32 ¥ 1/2 x 3/32 | - 2
69' , | 00250-20018 Shield 1
70 21‘.‘30-00?’01 Lockwasher EXT #4 j 1
71 I 200-0137 Machine screw 4-40 x 3/16 PZ PAN HD 1
72 1400-0015 Cable Clamp o 1,
73 00250~60014 Complete 'I‘ransformer. : ‘ 1
4 00250-20066 Trimmer Plate po I
75 00250-00007 Rear Shield 1
‘ b } !
. T8 00250-02 105 Capacitor Plate 1
ST 6960-0019 ' “ Plug Button . ', 1
78 00250-60032 Split Gear & Hu.) Assembly \ 1
79 00250-80035 - Gear & Hub' Assemnly _ 1
80 1460-0167 | Spring o 1
81 00250-00003 Ground Tab - ' 1
82 Tape; Tefloa, 1 7/8 x0. ooos in.: of -hp- 0460- 0815 ; 1
83 1410-0163" . Bearing ! . I
84 0510-023% Retaining Ring H?T 7/8 D[A | 1
Ry 3¢30-0033 Set Screw ! 2
36 0510-0056 Retaining Ring Bowed INT 5/3 Dm i 2
87 -1410-0231 - . Bearing & 4
38 06250-20011 Spacer g oo 3
89 S5 00250-20013 Locking Collar : 3
90 © 3030-0033 3 Sét Screw . : 12
91 00250-20012 Threaded Hub | ‘ . 2
92 . '00250-20015 Shaft ' o L ' 1
.93 0510-0005 .|  Retaining Rijog EXT 1/4 DIA - 4
94 0510-0813 1 Retaining Ring INT, : | 1
95, 4 1430-0087 1 Spur Gear ; N N 1
i { . 1 t S
96 5020-2210 "' Shaft Spacer_ ' 1
97 00250-20016 . Idlef Shaft | H
98 vi Gear: & Hub Assembly , " ‘ 1

" " .
o . !
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e TABLE 6-5. REPLACEABLE PARTS INDEX, POWER SUPPLY AND IF AMPLIFIER ASSEMBLY
! !
_ , / ‘ , .
Figure 64 + | - ' : !
index No. ~ Stock No. Description Qty
T o | !
1 , 1850-0098 Transistor, Q2 (See Table 6-1) i
N S 3050-0195,. - Flatwasher 4 1
LT .]' ‘*. 2200~ 0]1? o b Machine screw 4-40 x 1/2 P7Z PAN 2
vl A Ty 12004 0043 "' -~ Insulator " 1
LT -.\,' 00200 -01068  if % © Chassls 'l‘op Plate © . 1
T I o i
AN TR 1200-b044 - Transistor Socket : 1
Loy b 120000 1‘ "\ . Bushing 2
C ey Beb ] A 1 0860-0368. . Lug#s 1
SRR “ll:liil- "y, 2190-108600 | , Lockwasher Split #4 2
: ‘n-’,.h“IlO Vs u.amo-oom L Hc‘c Nut +-40 x 1/4 w/xz 2
. 1, ' 0 . “ '}\‘. 4
SRR - XU .‘,0400-0043' ’-;\";\ nuhbcr Grommet 1
X IARERERE ANV e 0400~ 0034 . ], . Rulngcr Grommet . 1
f SORNEERNS & AR N a160-0407 Sl ' Powayx"’ Trunsformur Tl 1
BRI IS T S S zds0spre3 'l 4. . Machine Sérew 6-32 x 5/16 PAN HD 16
e 1 e 21805 I]007 R e Lockwashen #6 INT 16
. “"J.‘I‘}.!, , .!. '!l:' ot , 'l'f\“ .\‘\ R
' | (P 1"51-0119 J. ) I C.'onnecmr Female {10 Contact) 51 1
DR IR 0360-0383 e ayLugr 1
;A8 AT 3161~ oo.s RS SR ‘Switch-slide, DPD’I‘ 116/230 V, 84 1
AR I .oozm} 2010, 6 .,Chassis Side ' . 1
20 i y 1251 011‘5 Gl o Connevtor, Line Input, J2 1
T \.,» 2, | 1406-0084 1 Fuseholder ' 2
S 22 | 1280-0102 . %"~ Conneetor, BNC, Female (Fart of A3WL) 1
SRR ‘ ' 00250-61129 “roy0 ., Exteranl Detector vable Assembly, AlW1 |
24  00250-01067 "l Chasgis Side 1
SR N 00250-61108 'y . IF Amplifiur Assembly A3 (Sce Table 6-1) 1
S 26 v, 00250-61131 0 [ T " Power Supply Assémbly Ad (Sce Table 6-1) 1
S S 185450237 - «, Transistor, Q1 (Sce Table 6-1) 1
b8 ‘ T 2150-0006 ~ Lockwasher, , Split #6 2
29 0624-0092 Screw, Scif-tapping, 6-32 x 3/8 2
30 0340-0140 v ¥. Insulator, Mica I
31 1|200_-|01t'55I i Transistor Socket 1 1
oy oo ) )
1 ‘, ! r ( : Lo L l'
] ! ]
. ] ' |‘| 1!
Y , .iu}f Voo ) .il J
T J . ) Y 't
! 5 H t ¢

9 aandig

1A "Uonoss
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Figure 6-4. POWER SUPPLY & IF AMPLIFIER ASSEMBLY
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: 260B Section VI
Model Table 6-6
TABLE_G-G. REPLACEABLE PARTS INDEX, OSCILLATOR' ASSEMBLY DETAILS
Figure 6-5
k Ne. Description at
Index Stac P Y
DETAIL A
1 00250-20084 Spring Block 1
2 00250-00041 Contact 2
' 3 2190-0014 1 Lockwasher #2 INT 2
4 0520-0039 Machine screw 2-66 x 1/8 BH 2
5 00250-60096 Spring Block (Right Hand) 1
) 002650-60097 Spring Block { Left Hand - Hlustrated) 1
6 2295-0001 Machine screw 4-40 x 1/8 BH (NFR) 1
7 00250-00043 Left Hand Spring (NFR) 1
7 00250~00042 Right Hand Spring (NFR) 1
8 00250-20086 Spring Mounting Block (NFR) | 1
- B . 2190-0004 Lockwasher 4
10 2270-0020 Machine screw 4-40 x 1/1 PAN HD 2
11 0360-0377 Lug #6 INT 1
12 2295-0008 Machine screw 4-40 x 5/16 2
13 00250-20085 Spring Support Assembly 1
| DETAIL B
1 00250-20079 Local Oscillator Turret 1
2 3030-0105 Set Serew 6-32 x 1/4 2
3 00250-20001 Turret Hub (NFR) 1
4 1430-0099 Spur Gear (NFR) 1
5 2190-0008 Lockwasher #6 EXT 4
6 2470-0013 " Machine screw 6-32 x 3/8 PAN HD 4
T 1480-0124 Roll Pin 2
8 2340~0001 Hex Nut 4-40 x 3/16 32
9 00250-20050 Contact.Support B
10 2190-0086 Lockwasher Split #4 . 8
11 2295-0006 Machine serew 4-40 x 1/4 PAN HD 8
12 0360-0037 Lug - 32
13 00260~20105 Contact Pin 16
14 00250-20106 Contact Pin 16
15 00250-60094 Gear & Hub Assembly 1
DETAIL C ’
1 00250-20104 Signal Oscillator Turret 1
2 0886-4 715 Resistor, A1R5-12 (See Table 6-1) 8
3 0360-0365 Lug #6 INT . 1
4 2360-0191 Machine serew 6-32 x 3/16 PZ PAN HD 1
5 2340-0001 Hex Nut 440 x 3/16 AF 32
6 00250-20083" Turret Hub 8
7 3030-0015 Set Screw 6-32 x 1/4 2
8 2190-0086 Lockwasher Split 44 8
9 2295-0006 Machine screw 4-40 x 1/4 PAN HD 8
10: 00250-~20080 Contact Support 8
i1 0360-0037. Lug ‘ 32
12 00250-2m a5 Contact Pin 16
13 24740013 . Machine screw 6-36 x 3/8 PAN H 4
14 2190-0008 Lockwasher #6 EXT : 4
15 00250-20106 Contact Pin ; 16
ﬁ-.

6-13




Section VI
Table G-6

Moxdel 2508

TABLE 6-6. REPLACEABLE PARTS INDEX, OSCILLATOR ASSEMBLY DETAILS (CONT)

Figure 6-5 Stack No, Description aty

index
[l
DETAIL D
1 00250-60022 Stator A1C11 {Left Hand) 1
1 00250-60019 Stator A1C21 (Right Hand - Illustrated) I
2 2420-0003 Hex Nut 6-32 x 1/4 4
3 2200-0143 Machiue serew 4-10 x 3/8 PZ PAN D 3
4 3050-0314 Flatwasher #4 3
B 0121-0084 Stator Support 1
G 00250-20118 Spacer 3
7 00250-60070 Rotor Assembly AIC11 (Left Hand) 1
7 00260-00068 Rotor Assembly A1C21 {Right Hand - Illustrated) 1
8 00260-60021 Split Hub-Gear A1C11 (Left Hand) 1
8 00250-60018 Split Hub-Gear A1C21 (Right Hand - Illustrated) 1
9 2295-0018 Set Serew I
10 2950-0048 Hex Nut 1
11 00250-60020 Compresslion Lock Spring 1
12 00250~-60002 Housing Assembly 1
| o
13 0510-0241 Tru-Arc Ring 1
14 1410-0911 Bearing 2
16 00250-20041 Spacet 1
16 00250~20040 Housfng 1
. DETAIL E

1 0590-0038 Hex Nut 1
2 1460-0220 Spring 1
3 00250-20005 Speeial Nut 1
4 3050-0257 Flatwasher 1
b 3050-0309 Spring Washer 1
G 0510-0229 Retafning Ring EXT 1
7 00250-20001 Housing 1
B 00250-20003 Dielectric Sleeve 1
] 00250-60017 - Sleeve Strap 1
10 00250~-20002 Tuning Screw 1

6-14
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Section VI
Figure 6-5

Figure 6-5. OSCILLATOR ASSEMBLY DETAILS
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H SectlonIVH!;g ‘ L '
Table 7-1 ' " TABLE 7-1. SCHEMATIC NOTES AND SYMBOLS
B Bt SRR . REFERENCE DESIGNATION . '

i o Retaropns designations an sssembly basrds (printed eireuit o
¢y Boaddy) are abbraviated. Add essembly number to shbre-

in s viathéa htr complate description.
[ . . i '
. AR Assembly Abbraviation  Complete Denignitions . ' ‘
T I A8 c ASCI ) : '
S T K1Y Rl ' AJAIR ' ' '
' EIN Chasals (no prafix) n ) n. Cirevit "A: Bl B : 4
1 ] : reu sambly Boor

I ‘ ’ . Indicoted by Screan Pattern
‘ Assembly  Asrembly o '

S R Detignation  Name Number Indicates

) e . Pin of Socke! (XA2). ‘
s A2 0C_REGULATOR _ ‘ J3 not Mounted
v . R onA:i-mbfyAl'
“.|. _ Ql ) [T
@ Y y ; Yy o, N r N . ¥3
NN 2

Plyg in Socks!
Connector Informelion

’
".
/N

Wire Color. Color cods some as resistor
' code. Firnt numbar identities ground color,

REFERENCE

Volue 1elecied for best valus o
" . shown Is averoge or moit com.- _
-manly salected valve,

second pumber identifies wider iirip, Third N
number [dentifies narrower sirip. E.g., 947 DESIGNATORS ) )
J denotes white, yellcw, violet wire CHASSIS A2 .
mur.-sro&au S i J3 C1 [ Reference Dasignation {ndex B
’ C Ql ' )
! : o Rl :

SYMBOLS 1
Resistance in ohms, capacitance in microfarads,
Inductance in microhenties unless otherwise noted,

Y

v Etched circult board common ground '
Screwdriver adjustment. .

Q Waveform test point
Knab control 4 -

‘ _ : i1 9-1-8 Denotes wire color using standard
Encloses front panet dasignatio n color code {e.g. 9-1-8 - white-brown-grey)
Encloses rear panel designation @» Voltage regulator (breakdown) diode.

: - ! . R )
Circult assembly borderline ‘ @ Step recovery diode
1 ' ' k
Other assembly borderline : @ Fietd effect translstor with P-material base
! ' !

Heavy line with arrows indicz!s3 nath and
_direction of main signal. ‘

. | . SWITCH DESIGNATION .
Heavy dashed line with arrows indicates; . ‘ o
path and direction of main feedback. L J3S1 BR @)
: : A3S1 Switch $1 within assembly A3
B 2nd waler from frant (A - first, etc.)

R Rear of wafer (F .. front)
{2} Terminat focation 2

Indicates main pélh of ahxiliaryl signal

. PMrline (chassis) ground

1

L]

0
—
r~==
| SR |

—-.—,

Artieriey——

o
+

B S
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Model 2508 ‘

7-1. INTROC.CTION :

7-2.  This section contains the schematic dingrams

of the 250B RX Meter. Wiring diagrams are not
included, although wire colors are given on the \
schemntics where practical,
general notes and an explanation of symhols used in
the diagrams. Each schematic diagram has a ref-.
erence Deslgnators box which lists all the reference
deslgnations that appear on the dlagram.

7-3. Each circuit board and Its components are
itlustrated in this section with the schematic of the

Refer to Table 7-1 for

Jection VII
P«rngrnphs 7-1 to 7-4

YETEL LY

. QK ;
D.A‘:;:ik:.'; SECTION Wi

TSRS STV

particular board. In addition, the [tlustration also

" shows the etched wiring on both sides of the board.’
!

7-4.  Voltage measurements are provided on the
schematic diagrams to assist troubleshooting,
The=e measurements should not be considered per-
formance specifications since they may vary with
component tolerances, aging, and temperature.
The measurements were cbtained using an -hp-
Model 412A DC Volt-Ohm-Ammeter; the 250B ter-
minal posts were shorted and the SET RF LEVEL
control was in the normal position. '

7-1/1-2 "
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-1l L

)
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!
) i
1 i
| "4 " 2
. v .
5o !
I COMPONENT SIBE '
WCIRCUIT SIDE
Connections - Mixer Assgmbiy
Number ‘Wire Connection
1 Coaxial To -6.3 V supply.,
2 Coaxin’ Mix!er Input Cable Assembly AZW2, _'
3 Jumper To bridge Network Assembly. |
4 Coaxtal

Mixer Output Cable Arsembly A2W3.

.

0SC BIAS
SAMPLE T0 _
IF ANP
ASSY A3

Al OSCILLATOR A

SSEMBLY

P — ——— frrr— —— m—

" 110-250 MH2

RI2
47

| oerectorosc

o

0‘5-Iul:i: )

Lis

Wyl

ca?
20F

€26
0.7=-3pF

50 =110 MH2
Q.
1
]

| 6
470,

‘ L
: o3 3R7
NORMAL Cl4 &
) $130Y — e @ 5 O o~ Io_‘m “
. LY
w ’/ I— ¢ |y = 6 ae'd
m LWL : b g T-3pF
100K3"] { 3 , L
Ty e
= | > 0s¢c | - R
i - -O FREQ
L | e
LY ! I ! - i '
i I ) !
i , :
cw | N | | 50-110 MHz -
R2 3l e O et - AR
2Ky 1‘:4 I 7\:0-250 . N
7033 /
! ) 2R18
rexd | 3ar0/ ¢
‘,_._ / I' ] A
RITY, ,
|/ N \ ¥a
[T —— — ———— / } ‘\ ,
P / e
L
/ Rl§ [
c22
RO?'.M:’ * 470
—30-

o
Lh/

21-50 Mz

)

21-50 MH2

AI9 n-,

4 5

— ———— f— — — —

wi ol

+—0
il L H
—() "

w2 J2

A2 BRIDGE ASSEMBLY'

rrr— me— e E——— Sy Bt re——— — w——— Sv— — — w——

e S

2pF
b ¥4

CI o~ [FACTORY 20JUST) L2

LA

R4¥ -

1

1 Oor
6

0
1
O

—RT /
;200

A A

, il_?B' i
220

s o

' c9
20~ 40pF1
' ._‘l'f\ : 1
O i}
g !
1
: |
'

I w3 T0
e P - IF AMP
wﬁ MIXER - T | Assy &3
s ‘
P TV & = -§.3y
] 'lCIZ
47 0.0 Eﬁ .
REFERENCE DESIGNATORS
Al A2
Ci-27 Ci=12
ChI Li
nz RI-12
Li-t6 | T
RI-23 | wi
¥l 2 wi-3
Wi, 2
Figure 7-1
OSCILLATOR & BRIDGE
7-3
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IR COMPONENT SIDE
55 CIRCYIT  SIDE

Connections - A3 IF Ampliffer Assembly

Number Wire : Connection
1 " Yellow: To J1-T7.
2 Coaxial | External Detector Cable Assembly A3WL,
3 Brown 6.3 vac filament supply from T1. !
4 ﬁrown o 6.3 vac filament supply [rom T1.
5 | Jumper . Ground from Power Supply board.
6 - | Jumper ‘ +156 V from Power Supply board.




15

14 -

" MR COMPONENT SIDE

: CIREWT SIDE

1

- 6.3V
ADJUST

TRANSISTOR
CONNECTIONS
(TOP VIEW)

Connections - A4 Power Supply Assembly

Number Color Connection
1 Red To J1 (1} and Q1 emitter.
2 Red To T1 secondary for +160 V supply.
3 Blue To T1 secondary for - 6.3 V supply.
4 Blue ' To T1 secondary for - 6.3 V supply.
b White-Red-Yellow To F2,
‘ 6 Blue 'I‘b Q2 collector.
7 " Green To Q2 base. v
B Red To T1 secondary for +150 V supply.
9 Violet To J1 (4} (-8.3 V).
10 Red-Yeilow CT of TI HV secondary.
. .11 White-Green To Q1 base.
12 White-Blue To F2 and Q1 collector.
13 Black To J1 (3) and J1 {(6) (common).
i 14 Sti'ap +150 Vto A3, ‘
15 Strap To A3 common (ground plane)..

A3 IF AMPLIFIER ASSEMBLY

im0y
IF AMP cla R0
viv2, Qos - FiX o
; (SEE NOTE 1)
T +150V LN s |
| 3% V¥ T T T Joerecto
: 3 Lais |oeTECTOR
i ci3 = T 200 J.t:ls ‘
| ~ 2000F T ' r gsopr Yo
. . TP3 52 (SEE HOTER)
s K7 o
9 me¥* . g2 SET RFLEVEL os¢ Bias
T 62K 3 3 P@D @5 sanpLe
— e P A vy - FROM 0SC
| jextERmALl L LIMITER 1. | | ASSY Al
' DETECTOR;} . . CRZ f I :
o e L1 ()
MiX ) A2W3 NI | . .
IXER QUTPUT TN 470 . | I 7% | NuLL/RF LEVEL
FROM BRIDGE . . 5 & To
ASSY A2 T al < ] INDICATOR
. I009F$
HiSOV | |
R
~37V I I
L CIT
8o | I
+150v | |
‘ :
' 7 | |
REFERENCE DESIGNATORS A4 POWER SUPPLY ASSEMBLY =7 > SERIES REGULATOR ! |
cHAssIS | A3 A4 Rt ' 1 3104 A Ql | |
DS -7 | c-6 n @ 22 CR) ‘ GF~D Ly oD
> N\ O >— f=C 1 €=}— +i50v
FL,2 | canz | cRi-i2 ‘ ¢s (LN , :
W |0 it & R2 393 ‘3R : 3 ! {
) tR2 i 330 glox | J1 BOTTOM
Pl RI-20 22 al i CR4 CRS CRG VIEW
0,2 T2 I i ‘ | |
s2-4 | TP)-3 : ! — — s
7 v, v2 — ; 2 - | | b5 5 =
! b Tas
ol ke 54 Wi s : | l [m = lc — i
n ) ‘ | |
I13Y)+ + + {230V r |
[UeAN] [ Saried | | l I .
_____ - ] 3 & l©
- ILINE INPUT | | AR I _l_
w) g TTTTET ‘ =
T 6 Ly @
l | l {4 € -6.3V
< I : ‘ ¢3
(on) +T 2000
' s aowZ e i[ e
<~ oo o—>9 ) Ql Q2 A4l
UL I 53 PLuI 4
nsv 1724 58 and @)
230v | 1744 58, : ‘ CR0 o%
. »
| | 3
NOTES: _ o/ e c
). TOP SLUG OF ATt AND A3T2 ADJUSTS PO
SECONDARY WINDING.BOTTOM SLUG 3 M BOTTOM VIEWS ————
ADJUSTS PRIMARY WINOING. | EE;
2. SWITCH $2 IS NONENTERY. SPRING : '
RETURN TO NC POSITION. |
737

Figure 7-2
POWER SUPPLY & IF AMPLIFIER
) 75




kTl




EETRE R S MANUAL CHANGE SHEET o ,
tae R o MODEL 2508

T B _ ., Manual Serisl Prefixed: 737 o ‘ _
e _ o | HPPart No 00250-9//037 B , o

To adapt this manual to mstruments whh other serial preﬂxes check for errata below and make changes shown in tabteé

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix * Make Manual Changes .
N 923 . 1 | 1144A-04841 thru 04860 | 1,23 - ;
TR o : 1034A . 1,2 1204A-04861 thru 04800 1,2,3,4
o0 U 1 I1029A Serfals 04821 a : K 1277A-04901 thru 04990 “ithru 6 i
' thru 04840 (except T - 1227A-04991 thru 05000 1 thru 6 1 :
o F 04825, 27, 33) ' 1,23 : | 1227A.50001 up {except = o
T E ' Co 5001, -5003, -5006, and .-
R L N ‘ 6007} " ; " 1thru 7 )
DI — .} . 1605A-6261 thru 65290 " tthru 8 T
o [ommmemee | '
‘ I L . : : and up thru
LR L ERRATA: “ | 10 collector of Q1. .
Paee &2 Table61... "~ . 4, Change A4C2 value to 1pF.
'Change Stock No, of A1C14 to 0180-2209 Descruption _ ‘ : .
o, o remains the same. S o ' . Page 6-10, Table 6-4, Figure 8-3. i :
I Page 6-4, Table 61, . . Terminal Assembly (itern 9) and Pot Bracket {item 38)
Change A4 Stock No. tr\ 00250 61131 L . have been cambined into a single combination bracket . -

~ inwhich a new ball drive unit is used for Varnler Drive. ..
" In addition, Transformer Assembly {ltem 73} has been
‘modified to permit separate replacement of the Transfor-

Page 6-5, Table 6-1. - P
( ' Add A4C7 0180-0228 C fxd alum elect 22uF

P N - 15vdew, I ~© " merand the Spring and Pot Assembly. Make the follow-
\' Page 7-5,Figure7-2. - ' .. :ing notation on Table 6-4 and Figure 6-3,
S T ‘Add: C7in parallel with R7 on A4 Power Supply
s ! Assembty lndicate value 22uF +s1de of capacnor 1° 3 For Itém 9, 00250-60016 Terminal Drive,
R R 9'0”“" ) L ' © Substitute 00260-01072 Bracket Trim Drive with- )
B Amend Reference Desugnator Lis; to indicate A4 C1 L7, 1500-0051 Ba!l Drive. . i

2. For ltem 38, Pot Bracket delete Stock No., 00250

"fAm d Co ¢t Locator Photograph to indicate C
: en mponent Locator oogrp to indicate C7 00031.- Mark drawing “'part of bracket, trim drive

..t calinected between pins numbered 10 and 13, + side of

i | y . o Item9”, -
e “‘“““” topinld. o " 3, Add Iem 53A and 67A, 4330-0081, Ball, glass. Located _
R ;'*“_ RRREN AR T S within Bearing Assembly. ) ¥ E

.' ! ' . ' CHAMGEYL: . 4. For ltem 73, 00250-60014, Complete Transformer sub- -
S "-’9964 Table61. ; ., . stitute: 73A 00250-61136 Transformer and Cable Assem-
~ Change Stock No and Descnption of A3R18 to read as bly. 738 00250-61135 Spring and Pot Asscmbly -

follows: 2100-1774°A: var ww 2Kn %W, PC rmg ‘ -

: Page 64, Table 6-1. : ' CHANGE 2: o R
Change Stock No.'and Descnption of A4C2 to read ' : ‘
0180-2209 C: fxd, 1uF. elect +10 so vew, Page\‘B-S Table 6-1.

?age &5, Table 6-1 fo S g anlge nze!f;zgz; g:ignanon of R1, 251 o R1, 2,
Add: A4CRIB ‘90‘10029 Dnode S| art No var {no sevntch remove switch

: wires from circuit).
Page 75, Flgure ? 2.

. Page 6-5, Teble 6-1,
- Make the’ following correctlons to Schemanc and Corn ’
+ ponent Locaiion diagrams. _ B Change F1 Stock No. to 2110-0201 Fuse %A

. 1 Delete asterisk adjacent 10 A3R19 Change F1 Stock No. 2110-0202 Fuse %A

2 Cha ASRiB toa variable resistor ¢ cted as a Change J2 Stock o- 1201:2387 Con. ac pw.
nge or. conne Change §3 Stock No. to 3101-0003 Switch, toggle -+ "

‘ theosta? wim top end connected to A30FI2 end ~t : -
S groundsd. P ' ™ " Change W1 Stock No. to B120-1348 AC cable assy. M

R 3. Add Dlode ASCR13 connected with anode to emit.. } - Page, 66, Table 6-2.
RO ter o! chassns transistor Ql and cathode connected Change lndex No. 24 to PN 1450-0413Jewel whute

K

'

1 W

LRI I L |

RESRIIET




250B Manua! Change Sheet '}l ' ;")
Page—2—- ' . :‘ v

_ FIGURE A

523

_ ERRATA
Page 3. 10, Paragraph 3.30 2(4) formula should read

R3= : o 1

CHANGE 4:

. The srandard colors for this instrument are now mint gray
- {for front panel) and olive gray {for all olher external sur-
o - faces). Qption X95 designates use of the former calor
- schema of light gray and blue gray. Option ABS designates

use of a light gray front panel with olive gray used for all .
other external surfaces, New part numbers are shown
below

P T
1

- CHANGE 5: -

Table 6- 1 Change resistor A2R1 to HP Pen No: 00250- .
80029, ‘ . 7 [

- CHANGE 6:

IF Ampiifier Assembly A3, HP Part No. 00260-61 132 has
been replaced by a new A3 assembly, HP Pan No. 00250-
61138. (The old and new assemblies are lnterchangeable )
The attached parts list replaces the one on pages 6-3'and

6-4 of the manual.’ The attached A3 schematic replaces the

corresponding portion of Figure 7-2. The following steps
replace paragraph 5-23 of the adjustment procedure:

. Align the 00250-61138 IF. amplifier as.foll'ows:

8. Prep_aée setup as shown in figure below, The
following 1est equipment is required: HP 651B Test Oscilla-

' to7, HP 34698 Multimeter, 7.5K<2 impedance matching re-

sistor {HP Part No. 0757-0440), HP 808A w242 load.

T A e . Powre L F
S ML svepLy | #MPFL,
Fege6-13 Teble66. ., . 208 5 -
Change Index No. ‘20 to PN 1251.2357. , : L
' : S
| ' CHANGE 3! ‘ L 65/8 oy |
Page 6-3 Tab!e 6-1 o o | , ' [_.]
“ Change A2R12 to 0698-3434 R: fxd. met film, 34.8 ' O ’ /44 S "o
- ohm, 1%, 1/8W. ; ' _Son? L Conx 2
'_."Add A2R13, 0698- 3428 R fxd met. illm 1470hm J o S ‘o
W G ‘ " conss 24696
Page73 Figue 71, ‘ 1 :
D Chgnge the schematnc diagram and component locatnon . 78 K R
. 'J dlagtam of mix°r cnrcunt Vl as shown in F:gure A. FIGURE B
! e e HP PART NUMBER o
SN BN ' DESCRIPTION — ,
S . oo o 1 STANDARD OPTION A8S "OPTION X95
| - FronyPanet * . 00250-01073 00250-01062 . Refer to
i |, Cabinet, Top , ) 00250-01074 00250-01074 Manual
-] Cabinet 00250-01075 - . 00250-01075 Parts List




2508 Manual Change Sheet
Page -3~

‘points,

. d. Set 6518 fcquencyr 0 105KHz end attenuator

b, Turn RB and R14 to full CCW
c. Turn on 250B." Measure power supplv check

Cathode VR1 = 17,6V 2.9V
Cathode -~ VR2 = 11, V.6V
TP1. o= 4TV BV

: to 300uV. On the 2508 amphher tune T1 and L1 for max-.

rmum indication on 2508 nuli

fars,

\
eter,
e, Set 6518 to 30mV and adjust R14 for 48 divis- -

., Set 6518 to 20;:\;‘ and adjyst R8 for 10 divisions,
; g..Change the i input )evel from the 6518 from C

to 30mV and note meter actron The}e should be no instab- -

Hity at
‘output

any level. Turn off’ power an& connect the |F,
of the brrdge 10 lhe hmphﬁer input Procede with

the standard 2508 procedure. 'Tha setting of RB may be
trimmed to match indwidual bridges as necessary. .

4

ERRATA. . x“\

i \

ln Table 6-4, change sioc}r no, for lndex No. 45 1o 00250-

61139

1

and change lndax No 67 m '00250- 60038 St

| i
.“

1]

L

' CHANGE 7;

Make the following changes to the attached schematic

and parts list for the revised IF Amplifier Atsembly deseribed
in Change 6: .
Delete choke L3 and capacitor C9 and leave these com-
ponent positions open-cnrcuuted
Delete R11 and replace it with a jumper.
Change C5 to 2000pF, 1060V, HP Part No. 0160-2301.
+~ Change L2 to 1000uH, HP Part No. 9140-0137,
Change C10 to 220pF, 300V, HP Part No, 0160-0952, .
Change R10 to 6.8K$2, 1%, 1/8W, HP Part No, 0758-00C9.
Change R1B to 10092, 1%, 1/8W, HP Part No. 0757 0401
Change R9 to 8.2K, 1%, 1/8W, HP Part No, 0757- 0946

i
[
'

Change R13 to 91K, 1%, 1/8W, HP Part No. 0608- 6080, ',

CHANGE 8:

ln Tatde 6-1 and schematic {Fig. 701), under A2 Brsdge Assy,
change capacitor A2C6 to .8/8.5pF, HP Part No. 0121-0057,

) P
P

: CHANGE 9 .

On page 6-2, ch;;nge the stock number of A1CRT to 1910-
0016 and delete the old type- number from the Descrlpuon
column, ' !

| CHANGE 10:

The serial prefix of this unit has been changed 1o 1?54A

GV _ " This [s the only change. - ;
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Reference : mi L' Sto’cicj' ‘_;‘;'],i_"; | Description
Designat:?n 1 o Numﬂé N J
' AL
LV A w W 160250 61138 W< IF AMPLIFIER ASSEMBLY
NI “hl’. : ,”.' 00250- ?1’138 ~ A3 Printed Circuit Board Blank
L A3CH ~;~‘.}' U 0160-0683 C: xd, poly, .02uF 2% 50V
,M‘ AJC2 | ~‘ 1 0150-0052. - C: fxd, cer, ,05uF +20% 400V
Yo Aacay,,,i " 0180-0300 C: fxd, alum. elect. 20uF —20+75% 15V
oy ‘ ;w 0150-0121 - C: fxd, cer, 0.1uF —20 +80% 50V
) " A3CE J10140.0083 C: fxd, mica 220pF +5% 500V
Ay A3CS !‘;,;“ 0150-0121 C: fxd, cer, 0.1;F —20 +80% 50V
-. }”Aacv 1 0140.0159 C: fxd, mica .003,F +2% 300V
T Midacs 0180-0059 C: ixd, alum. elect. 104F ~10 + 76% 25V
. A3C9 0160-0818 C: fxd, .02yF £20% 100V
- A3C10 0140-0083 C: fxd, mica 220pF 5% 500V
A3C1 01500121 'C: fxd, cer. 0.10F —20 +80% 50V
A3C12 - 0160-0127 C: fxd, cer. 1 F¢20% 25V
A3C13, 14 1060-0818 C: fxd, .oz,,F £20% 100V
- A3Ci5 0140-0083 C: fxd, mica220pF 15% 600V
1A3CI6 - 0160-2033 C: fxd, mica 20pF 5% 500V
- A3C17 , 01400083 C: fxd, mica 220pF +5% 60OV
-~ A3CR1 o 1801-0040 © Hiode: switching 30V 50mA
© A3CR2 ;- |4 19100016 diode: switching 60V 60mA
- A3N 1t 1260-0835 connector: coax subminiature
: ‘A3L1 - 00250-80031 inductar: variable
. A3L2:4 - 9140-0131 coil: fxd, rf choke 10mH
- A3Q1 1855-0062 xstr: JFET N-chan _ !
A3Q2 1853-0050 . ‘xstr; 88 silicon PNP
A3034 . - 1854-0071 xstr: SS siticon NPN
- A3Q5 " 1853-0050 xstr: 58 silicon PNP !
A3RY 0686-4735 R: fxd, comp 47K 2 £5% %W
- A3R2. 0686-1045 R: fxd, comp 100K} 6% %W -
A3R3 0811-1559 - R: fxd, ww 6K £6% 5W
'A3R4 10757-0283 ~ R: fxd, film 2KQ 1% 1/8W
A3RS . 07570280 R: fxd, tilm 1K £1% 1/8W
A3R6 0757-0283 R: ixd, film 2K 21% 1/8W
A3R7 0757-0948 R: fxd, film 10K $2% 1/8W
‘A3R8 2100-1774 R:.var, ww 2K 25% 1W
A3R9 0767-0934 "R fxd, film 2.7 Q +2% 1/8W
A3R10 © 0757-0955 R: fxd, film 20K +2% 1/6W
A3R11 0757-0430 R: txd, film 2.21KQ £1% 1/8W -
‘A3R12 0698-3226 R: fxd, film 6,49K 21% 1/8W
AJR13 0683-6845 R: fxd, comp 680K 5% %W
1 A3R14 2100-0896 - ~ R: var, ww 15KQ 25% W
- A3R15 - 0698-3226 R: fxd, film 6.49K12 £1% 1/8W
- A3R16 0757-0934 R: fxd, film 2.7KS2 £2% 1/8W
A3R17 - 0757-0921 R: fxd, film 75080 2% 1/8W
' A3RI8 10698-3439 R: fxd, film 1782 21% 1/8W
. :A3R19. " | -0757.0458 - Ry fxd, film 511K 1% 1/8W
~ A3R20 . | 07570394 R: #xd, film 51.102 21% 1/8W
AT - 00250-80030 Input Transformer .
A3U1. 1820-0306 IC:- linear differential amplifier
. A3VRY 19020761 dicde: zener INS21 6.2V 5% YW
' -A3VR2 1902.0018 diode: zener IN941 11.7V2E% UW




