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' CERTIFICATION '

. Hewlett-Packard Company certifies that this product met its published specifications
" . 'at the time of shipment from the factory. Hewleit-Packard further certifies (hgt its
. -calibration measurements are traceable to the United States National Bureau of -
Standards, to the extent allowed by the Bureau’s calibration facility, and to the

.. calibration facilities of pther International St'aniiards Orgqniznt:‘on members. '

| - “WARRANTY = = |
. 'This Héwlétt-l’_éckard inqtﬁment prbduct is.wqml-anted against defects in material
. - and workmanship for a period of one year from dateof shipment. During the warranty N
period, Hewlett-Packard Company will, atits option, either repair or replace products v
" which prove to be defective., o o '

o Eoi.-_ﬁﬁrrantjf service or repair, this prddpct musi: be retiirqéd to a service facility
designated by HP. Buyer shall prepay shipping charges to. HP and HP shall pay
_shipping charges to return the product to Buyer. However, Buyer shall pay all ship--

* ping charges, duties, and taxes for products returned to HP from another country.
i S : . i L : ‘

o . | R : . 4
- ,HP warrants that its software and firmware designated by HP for use with an
" instrument will executeits programrhingi.nstructiohs wheri properly installed on that
instrument. HP does not warrant that the operation of the instrument, or software, or
firmware will be uninterrupted or error free. P A BT :
| LIMITATION OF WARRANTY | [ [/ I o

 The foregoing warranty shall not apply to defecta resulting from improper or inade-
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized
*modification or misuse, operation outside of the:biii_ironmintal specifications for the

.7 product, or imprope'r site prepakatib?i or nghintqna'hcg. ' } o | -

|, NO OTHER WARRANTY 1S EXPRESSED OR IMPLIED.! HP SPECIFICALLY

T DISCLAIMS‘THE_IMPLIED'WARRAN_TIES/ OF MERCHANTABILITY AND -
- FITNESSFORAPARTICULARPURPOSE. ~ .

EXCLUSIVEREMEDIES - =~~~ [ = =

- o S .‘,= St 'J‘>;‘ . . .
- THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE.
- REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPE-
- CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER EAISED '.

. ONCONTRACT,TORT, OR ANY OTHER LEGAL THEORY. Uy
. i .: ~‘;ﬁ’.'r‘l.:l.‘_."f"“ o o ’« ..;. ) ,l ] B / - J{ll, . . _‘-"..
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Product maintenance agreements and other customer aisistance agreements are
K L . ‘ |

: available for Hewlett-Packard products. - ek
. . i . . . ' / : P "
. . . : '. ' ; YA . R ! ‘_:, . ) L ’rf";'
.. Forany assistance, contact your nedarest Hewlett-Packard Saleq'r-,and Service Office.’
- .. Addresses are provided at the back of this manual, o, ' i
L l- R .. ’ . J .. . - . t ‘ N I . l . }_..
(:f?'( '::ii-*.‘.' ‘:.‘.,—*.: . . .I_ ’ ) Co “ . n ‘.l}' ’ 'j;li.}- ) . . . L
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Model 60BE/F: . -

M. DEscRITION. | .
.12 The Hewlett-Packard Model 60BE and 608F
. Signal Generators (see Figure 1-1) are designed to

- andyet to be equally useful for general applications in

“'to'480 MHz, while the Model 808F supplies RF.signals

" from 0.1 microvolt to 0.5 volt ina frequency range

;- /from 10 MHz to 455 MHz. The RF carrier can be
-amplitude ‘modulated by -Internally generated sine-

.. bulse signals., " The Model 680BF containg frequency
+{ - control circuitry which permits the instrument - to be
_- -+ used in phase-lock operaticn with the Model 8T708A

" ‘Synchronizer, This Provision provides a stabilized

‘..., output'across most of the rarge of the instrument,
L witha deift factor of <23.x 10-7 per'10 minutes. The
- 'instruments’ can be uged for.troubleshooting, testing,

" calibrating, 'measuring ‘standing-wave ratios, and

i . checking antenna and transmission line' characteris-
. -tics, - To preserve accuracy, equipment design'hoids

rients are listed in Table 1-1
1-3.  FREQUENCY... |

- instriment. At any checkpoint the calibration can be set
- very close to the calibrator accuracy of 0.01%, bringing

~ < overall accuracy to at least +0.05%. Frequency check _ S . o :
. 1-12.. MODEL 11508A TERM]NA_TED ouTPUT _

e point signals ar obtained when a headphone set (not

..+ ‘Turnished) is plugged into the XTAL CAL OUTPUT jack.

3" Thecontrolforthe outputattenuator is calibratedin both

. 50-ohm resistive load and power into the output ajtenua-
- -toris exactly at the ATTENUATOR CALIBRATED mark

* . (+7dB) on the RF OUTPUT meter, the level of power or -
~“:voltageappliedtothe RFOUTPUT connector may beread =
" directly on the ATTENUATOR dial with an accuracy of . -

" +1dB. When connected to a 50-0hm resistive load, the
- 'VIWR at the RF OUTPUT connector will not be greater

* "than 1.2 (SWR of 1.6 dB). The signal generators feature -
' automatic output leveling, maintaining the RF output -

- within 1 dB of the adjusted output. -
' 1-5. MODULATION, : SR
©'1-6. . 'TheRF output signal canbe amplitude modulated

by internally generated 400 or 1000-cycle sinewaves,

L

_ GENERAL INFORMATION

.meet the requirements of precision laboratory work,

' ‘-_‘.‘."_.thé ‘VHF frequency range. The Model 608E furnishes
»*RF signals from 0. 1:microvolt to-1 volt from 10 MHz

;... wave signals, or by externally supplied sire-wave or

1.3, AUXILIARY EQUIPMENT.

spurious modulationto a low value under all operating - . S . '
1-10, MODEL 11508A FUSEHOLDER, o

conditions, " Detailed specifications for ‘both instru- -

‘ 7;1-4':« '_j.?" The!requancy i)if it\he output signal is in;dil_:ﬁted on

*farnishes 1 MHa checkpointe from 10 MHz to 270 MEla on
-5 MHzcheckpointsover theentire frequency ra 'geofthe -

. decibels and volts. When theinstrument is connected toa .

. Section I

&8 N L
Stk

[
; 4
I

the frequency range from 20 Hz to 20 kHz, or exter-
nally applied pulses of 10 volts peak-to-peak. When

producing pulses of RF energy as short as 4 micro-
seconds at signal frequencies above 40 MHz, and pulses
as short as 2 microsecond above 220 MHz.
of sine-wave modulation is continuously variable from

" 0to 80% bya front-panel control, All sine-wave moda- .
, lation of the output signal is continuously monitored . -

and indicated in percentage on a direct r_eading‘modltf

lation meter,
17 RFL .

1-8. RF Ieakage 18 held to a minimum and is such
.that when the output signal is adjusted for 0.1 micro-

volt, the conducted signal leakage at any cther front

- panel connector and the radiated’ leakage two inches
fromthe instrument are each less than 1,0 microvolt, )

1-11. To protect the output attenuator from damage,
for some applications (such as transceiver testing) it

18 desirable to insert a fuse between the signal gen-

erators and external equipment. The 11509A is a

~ spectal coaxtal fuseholder which houses atype 8AG, '
) 1/16_ amp fuse which protects the output attenuator
- from damage in the event that an external voltage is

accidently applied to the RF QUTPUT connector. The

ohm resistive load,

CABLE, . .
1-13. This cable assembly provides a 50-ohm ter-
inch length of cable. The 11508A allows direct con-
nectlox_n of the instrument_s to a high-impedance circuit,

i

114 INSTRUMENT IDENTIFICATION.

1-15. Hewlett~Packard instruments carry a two-sec-
tion, elght-digit serial number. The first three digits
are a prefix. The' contents of this manual apply to

those instruments having the . serial number prefix . .

shown on the title page. If the serial prefix on your
instrument .is not mentioned on the title page, In the

Appendix to this manual, or in a Manual Change Sheet -

enclosed with the manual, the correct information may -
.- be obtained from any Hewlett~Packard Sales and Ser-
. Vice Office (see rear of manual for addresses), -

T TR S O

i

1

externally applied sine waves above 1.0 volt rms over -
B pulse modulated, the signal generators are capable of ,

The degree

: fuseholder has an insertion loss of 0,50 dB at 200 MHz, -
C.56 dB at 300 MHz, and 0,65 dB at 400 MHz; its -
“SWR is not greater than 1.35 when connected to a 50-

- minationand standard binding posts at the end of a 24- .




Section I

" Model 808E/F °

| Table 1-1. Specitications

B i .'w;‘;::'jn.f_}"“,." e
'FREQUENCY 'CHARACTERISTICS

608E

o ;nange 10to 480 MHzin

- five bands (10-21, 21-
- 43, 43-05, 95-216 ,' and
-215-480 MEz). -

Accuracy+0 S%hwitheur-

. sor adJultmant.

Dritt: Lessthan 50 parts

“in 106 ‘per 10 min.
‘wperiod after 1 hr,

GOBF

_Range. 10to 455 MEzia

five bands (10-21, 21-
44, 44-95, 95-210, and
- 210-455 MHz). 10-

" 430 MHz when used .
.with 8708A Synchro-_

nizer.

'Accuracy* +1% with cur

-sor adjustment.

- Drﬂt Less than 50 parts.

- in 106 per 10 min, pe~
_ riodafter 1hr, warm-
up. Stability usedwith

- Output Level: Continu-

" V and dBm (0 dBm ="

wa.rmup.
o 8708A Synchron!zer.

5 x 10°%/min.

| : 2x 10'7/mm

N | (o°-55 )

R L - voltage change, .

" Tuning Control:

_ .provides a main dial calibrated in MHz and a
- vernier dial for interpolation purposes. Total

1 every 5 Ml-lz above 210 MHz.

+25 kHz settability at 480 MEz (proportionately
: nner a.djustment at lower !requencies)

points every 1 MHz up to 270 MHz or every
5 MHz over the range of the instrument. . Head-

. (headphones .not included). Crystal frequency

temperatures,. Cursor on frequency dial adjust-
able over small range to aid in interpolation ad-
in' use,

-] 'Residual FM: <45 parts in 107 in alo kHz POBt"
(detection bandwldth i

1 ‘Harmonic Output At least 35 dB below the carrier

Ior harmonic Irequencles below 500 Mliz.
' --Frequnncy Control Input (8081-" only) The G608F

' 8708A Synclhironizer can also be used for ex-

2x10°7/10% tiné .
Frequency control .mechanism .

" scale length approximately 45 inches. Calibra- -
‘tion: every other MHz from 130 to 270 MHz,

. Resettability Maln !requency control resettability .
- 'better than 10, 1% after initial warmup,  FINE
FREQUENCY ADJUST provides approximately -

_ : Amdli_ary_RF Output:_
: -‘Crystal Caltbrator: Provides. frequency check o

. phone jack provided for audio frequency output

‘aceuracy better than 0.01% at normal room

' justment, ‘Calibrator maybe turned off when not.

.~ FREQ CONTROL INPUT normally used with the .

' ternal irequency control by varying ade voltage o

input A.\mltage change from -2 volts to -32 volts
will change the output frequency more than 0,2%

at the low end of each band and more than 1% at

' the high end of each band. Nominal 4 K input

"impedance, direct coupled. Voltage limits;
0V < applied voltage < -50V. '

OUTPUT CHARACTERISTICS

60SE - ~ 608F

Output Level: Continu-
_ ously adjustable from
0.1 uVito0.6Vintoa
50%2 .load, OQutput at-
tenuator calibrated in
V and dBm {0 dBm =

1 mW in 508),

ously adjustable from
0,1 uV to 1V intoa
502 load. Cutput at-
tenuator calibrated in

1 mW in 50Q).

~ Accuracy: Within +1dB of attenuator dial reading
at any frequency when RF output meter indicates

"ATTENUATOR CALIBRATED "

Leveling Internal feedback clrcuit retains YAT-
TENUATOR CALIBRATED" reference on RF

-.output meter over wide frequency ranges (typi-

B cally octave bands).- Adjustment of front panel

AMP. TRIMMER control {only) for maximum

RF output Indication automatically restores ini-

© tial carrier level for greater frequency changes.,

impedance: 600; reflection coelficient <0,001

(1.2 SWR, 20. B dB return loss) for attemuator
setting below -‘T dBm.

RFI: Meets all conditions specified in MIL-I- -
6181D; permits recelver sensitivity measure-.

ments down to at least 0.1 pV.

- 6OBE

Fixed level CW signal, from RF oscillator
{minimum amplitude 180 mV rms into 5090)
. provided at front panel BNC female connector
foruse with external equipment (e g J fre-
quency counter)

: GOBF

Cw signal l’rom RF Oscillator provi de d at
front panel BNC female connector. Power
levels into 505 are as follows:

10 to 215 MHz: 1.8 to +7 dBm
215 to 400 MHz: +2.0 to +6 dBm
400 to 430 MHz: +1.0 to +5 dBm

-Signal for use with HP 8708A Synchronizer or

other external equipment (e g., Irequency

counter),

www.Valuetronics.com
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iR MODULATION cnnmcrems'mcs

f Modulation Lovel: |0 to

: j Carrte Envelope Distortion. Less than 2% at
g

“|. . and'‘below;contina- g

{0 o MNCRIATEN R
% (Front-panel AMP TRIMMER controlad]ugted for . _ . F On-Ol‘l’ anq At 1 east 20 dB l'or pulsed

maximum’ indlcation of RF. Output Meter ..nd RF
Output Meter set to ’Attenuator Cattbrated

I : Internal AM B T ’

‘ { G l( B
Frequency* 400 and 1000 Hz,‘ +10% !Modula-‘
‘lation signal available at front panel IBNC fe-|

male connector lor synchronizat!on ol external W

sl equipment o .
08B . s i

Modulation Levei* 0 to -

{3}.'-”95% modulation at ' :95% modulation with

‘ , carrier; levele 0.5V, ¢ o Qutput Attenuator: at

' and below;  ‘continu~’ j{ 0,224V (1.W) orbe-‘ :
*, ously adjustable with. ‘Jlow' continuously ad-

l lront-panel : N'OD jdstnble wlth front-
LEVEL control.” - panel Moo LEVEL

. ‘ i ,;.;‘; S control e

l kN
-1‘ |' . ‘{:

v "".

I‘
1
L

L 30% AM and- less tha/\ 5% at 70% AM. |

S

Frequency 20 Hz to. 20 kHz. §
(BO08E. ,’

N Modulation Level' 0 to :
i 85% " modulation at i
' _-carrlerf levels 0. 5 V-,'

95%/ modulation with |
‘Output Attenuator at;

t'| 10,224 V(I mW) or be-
. ously adjustable with - i low; continuongly ad-
;lront-panel MOD -

‘ ..fjustable with\ ront-l
LEVEL conitrol, In- bl

panel MOD: EVEL \

put required ‘1to10 /.’ control. ‘fnput re- !

. Vorms {1 kQ- input i qutred" 1o 10} vV ‘1 j
: impedance) I.[;_. Lo rms (1 kn input !

SRR -'-lmpedance) o 'I b

*"."t.ar:'!er En\relope Dtstortlon. Less thnn % at

© 30% AB, less than 5% at 10% AM (modul attm{

;7 “Bource dtstortlon less than 0. 5%) R

., -External coptrol of carrier level canbe achieved o
through appllcntion of dc voltage ln EXT AM '

mode.- ) . : i i '
: I ;

' Modulation Mgter - N . i T

W
i

- ‘Accuracy: +6% of Tull scale 0 to 80%, +10% from bt
80% to 95% (for lNT AM or 20 Hz to 20 kHz
EXT AM), .

Incidental Frequency Modulation (at '400 and 1000
Hz modulation) -

" Less than 1000 Hz peak at 50% AM for frequen-
- cies above 100 MHz. For frequencies below
- 100 MHz, less than 9. 001% at 30% AM '

: External Pulse Modulatlon ‘

" Rise and Decay'l‘ime. From 40 MH2z to 220 MHz,
. combined rise and decay time less than 4 s,

. o ; RREE AR
BOBE o i Power. 115 or 230\1‘ +10% 50 to 400 Hz. Apf)rox_l-,."'

_ Dlmensionsl " ;,“

i ] "nuzwmmms mluumnml
: -
N

“,,."':% . P e

ernal ]AM b ".",'.. . . » __‘:.' I:H- i }' . ," ‘:\L:;‘.". .
i \."“1':‘:.". ‘

soar-‘ - / o
Mddulation Level 0 to xi:‘

;carrier }
levels o£0 5 V. and above.= SRR S i

YK “‘ N U
Input Required' : Positive pulse,‘ 10 50 (V peak“ ‘

.":“;-."- G 1nput impedance 2 k .Q. U T P

.
i FERR

GENERAL : f“ﬂ s.‘/-

mately 220 W

fn‘ i
' s ‘..r‘ 0

v 4“. . it
]Cablnet Mount: 13- 1/4'in, (337 mm) wi e, 18- 3/4
D i 46 ‘mm) high, 21 in. (553 mm) deep.’ 1/,
Rack Mount' ’ ,\ i ," N o \['f . -‘l' .ﬂ.“’"l
2 :-‘l, ‘7‘ . ."‘17’:;’.‘ . .‘ "'!‘, J_.-_ »Jh "

B N B o

'

i \:‘\,‘3 .:fl
_-r_i}u,-l v

e oy
* Weight g q i b IV R
-'| ! " N 1 ' ‘ o

] } ‘Cabinet Mount“Net' 62 n;_. (28 kg) Shipplng, 4,

T (3, 4 e TR Y

: Rack ount' net\ ez b (28 kg) Shlpplng, aa lb

'3, dkghy 300 oy | |

"'Accessories Avnilable \, Ry /‘» ‘ '}‘\1 .;7‘..-.‘”_

" l‘lloOBAQtLput Cnbleprovldes\ﬁﬂza termlnation \

iy vand Eﬁi dard binding posts nt the endof a.24- |

' inch( 10 mm) length of! cable 'Allows-direct .| . -

connection of. the Blgnal generntor to hlgh im-\ ‘
.pedance clrcuits. EE

11509A Fuse Holder provides plrotectiori for the i k

~ output attemxntor when the 608 isised for trana-'.
ceiver tests, = . PRER

“ A u;r

~ 10514A Mixer for usd as nanosecond pulse modu- '
lator or balanced modulator. &/ T

i

10515A Doubler t'or extending‘the frequency range.

1-3




is instrument wss inSpected mechnnically and
ally prtor to shipment.. Inspect for mechani-

formnnce using procedures glven in Sectton V. If there’
'withinspeclt’icntions notity the carrier and your

ett-Packard Sales and Service Office 1mmediately
‘at' rear - of this manual ) :

V}!F“Signal Generator requires a) powar
: 115. -or’/230 voltsjic- +10’6% single phase,
litch" ean supoly ap ;%roximstely 22

position’slide switch,
mitsxoperutiorf t'r’om,e;thera 115~ ar 230-volt power
\\\. Source; " The' number visible on the swttch slider in-=
o "“dicates the; ltne _voltage, for which the signal generator

ivoltage is adja

_ ent-¥6/the switch. To prepare the. sigs
na;_generatori; 6.

oﬁeration, pbsitton the 115 230 volt.

responds’ to“'.‘_th'ej‘mvailnliite !;ne vo}.tuge, and install a’
fuse: oi correct rating (morked on tpor apron). " :

Before . connetting the;power cable,;set the w
1152230 volt, swttch for- the line voltnge to be
sed A a“‘-. . .

N To prote‘ct‘opsroting personnel
. Blectrical ‘Manufacturers’ Association (NEMA) rec-

“grounded. . This instrument is equipped with a three-
-Jconductor power cable which when plugged into an

T

Wwww.valuetronics.com

al damage'received in, transit nnd test electrical per~ '_‘
" 1251-0048) and connect the green pigtail on the adapter -
" to ground S

“isiconnected,” 'I'he correct fuse rnting for_each line

‘the Nattonnt '

"ommends that. “the - iustrument _panel and cabinet be . .

v

wattg., A two- 2
‘onthe inside réar chassts, persit

secnon n o .
.'“:"‘INSTALLATloN SR

‘.':,

: nopropriate receptable, grounds"th’e instrument. The .
- off-set pin of the three~prong connector is the ground
pin. - Topreserve the protection feature when operating

‘the instrument froma two-contnct outlet, use a three-

" prongtotwo-prong adapter (Hewlett-Packurd Stock No.,

N
S

o t, tainer,. _
"' With Hewlett-Packard "floater pack” packaging, the

i KR
.o ' W . !
Y ', f v

:,,.:_'z's REPACKING FoR SHIPMENT.

!
& 2- 9‘ Ifthe slgnal generator is to be packoged for '
s shipment use the original ship ing contalner and pack-
i ing materials. Ifthesehavebeen disearded or are not
. *in conditton for reuse, obtain new materials from your
! local: Hewlett- Packard Sales and Service Office (see:

rear of this mapual t'ox: -locations), or follow these

general instrt.ctions-" S

A Wrnp the signal’ generator in heavy paper or

7 plastic.” (i the signal generator 13 being shipped to a
‘Hewlett- Packard;service freility, attachatag indicat-
: ing type, of servicing required, return address model

number, 'and full serial number.) . = . ° - "

‘b, Use a strong shipping container. A carton made
of 500- 600, pound test material will ‘usually provide .
ndequate protection.

c. Use, enough shock-absorbing motertal (3 to 4

,_.j-s?' inch Iayer') around all sides of instrument to provide

. firm cushion and prevent movement inside the-con-
Protect the control panel with ecardboard,

foam blocks provide sufficient shock protectton, -and -
addttionnl material is unnecessury._ _ S

L
b

- d. Seal the shipplng contatner}securely.

e, Mark the shtpptng container "FRAGILE" to
‘assure careful hnndllng
/

2 10, In any correspondence refer to the slgnnl gen-
erator by model number and full serlal number,

)



e

o

O N
A
[




v

b
i

)

i

g LR T o ’ l‘:’\

provides - upérﬁtingj ) l'r‘mti'\ubtions

Ry
3-2, . 'This’ section
for'the Model 608E

nectors, | pre-operation procedures, ‘mode operating

procedures, and = phase-lock ‘operation procedures
{Model ‘608F only), - Controls ‘and ‘indicators ori both
instrumerits are nearly identical;
tration of the

this discussion, with

ments identified.:" © . :

Do R
A iy

v

3.

“ CONNECTORS. .. = . .
-3-4. . Except for the 115/230 volt power switch, all
.contrels, Indicators, and connectorsare located on the
: front panel. - Figure 3-:locates and provides a func-
 tional description:of eath Iront-panel mounted con-
rol,'indicator and connector, ; The 115-230 volt power '
switch ‘i - located! inside; the
cshown, o

eted to ‘obtain maximum accurizy during operation

.ment ‘i8 required. :
-each control used will be ‘
that 15 referenced to Figure 3-1. ..

3

identified

ey

Vi T LN Bt .“-.'»'_"' ‘: .
1. RF OUTPUT LOADING. . .

COCAUTION™ * " .
. L ER B Ly R L
- Do not connéct any source of RF or de power
‘to the RF QUTPUT connector on the signal-
. geherator. . To do 50 may permanently dam- -
cage the'impedlncei-mntchlng; network inthe .
. Attenuator Section.” Particular care must be
: ~."ohuerv_edwhgnteutlngtrmcelver-typeequip--_ ao

. mient to insure that the transmitter- remains
1nactlvewhilethe equipment is COm}gcted to &
' the signal generator, - . - - ¥ . ..

oo

. . NOTE L
. To protect the Attenuator when there isapos- -
- aibility of voltage ‘being applied to the RF @
-, OUTPUT -connector, ‘a Model 11509A Fuse- =
+. holder.18 recommended. The fuseholder is
-connected between the test cable and RF OUT- -

¢

;.. PUT connector.

Eetion-m

A

‘ and 808F Signal Generators. 'In- a
cluded are alisting 'of controls, indicators and con- .,

_ therefore, an Hlus-
‘Model 608F will be referenced during -
the diiference between instru-

CONTROLS, INDICATORS AND .

.rear’panel and IS ot

S Prior to use, cqrfﬁlﬁ:brdée&ui:es'must be com- -

5,; f the instriment, Consideration must be given to the -
 possibility of RFloading, and calibration of the Instru- -

During the ,Ibllqwln'g",dlséﬁsglon, e
ed by an item number -

R y: ERE
o . e T ’ . -t
Lo Y Ay . e : .
: E - Section Il
|' ‘( ; .
X ’
; .
iy ¢ i L
b’(: DA R .l| ,""
R . B : 4
- S AR R ' N
' A i
C e f | T

| '3-8," A resistive load of 50 ohnis s used at the factory

. during - calibration of the Attenuator Control dial.
i 1 Therefore, ‘for an accurate indication of output power |

.the external load should be 50 ohms resistive, - The -
= ‘l internal impedance of (ke generator i3 close to 50 ohms, -
1. with a maximum VSWR of 1. 2 existing when the gens
. ‘erator isterminated in 50 ohms. ~This VSWR will have -
|+ no important effect on the accuracy of the Attenuagor’

~ Control calibration. However, a severe mismitch
| between the, instrument and load will produce a con-
siderable difference between the output voltagf se-
'} lected on the Attenuator Control dial and the Actual
- \voltage impressed across the external load. Partic-
ular | care should be exercised in the selection of
ft:paixif.l connectors. - A’ coaxial connector that has
' been \mproperly assembled ‘can produce a substantial

|

increase in the standing-wave ratio, -

ST P Ao ‘
S A \
'3-9. L TURN-ON PROCEDURES, -

| are asfollows: = ,
U A
© W 'CAUTION

Tz

- Do-hot obstruct the ventilating louvers on the ,
. 8idé of the instrument cabinet. 'Safe operat-

" ingtemperature requires free alr flow through
. _the louvers, | B

& Set''AC POWER switch (item' 12) to the, OFF
 position. .\ A G

" b, Chec _
(refer to paragraph 2-5) on rear of chassis,

; SRR
. & Set MODULATION sel
CWpoqjt;on. . BT

ck position of’115-230 volt power switch

ector switch (item 20) to

- (maximgm).

. Set

" d.”'Set RF OUTPUT co'n.ttol (itdm 5) full clockwisé

AC POWER switch to ON position.
R A Waruiilp 'equipment for 10 minutes prior to use.

If greater- frequency Stability is required, extend
warmup period to 60 minutes. . .

3-11. CALIBRATION PROCEDURES,

~3-12. Prior to operation certain calibration of the
-instrument may be deemed necessary. - The. follow- -
ing discussion contains frequency and’power .output ..
calibration procedures, . T T

o,

. 3-13, FREQUENCY CALIBRATION. Thefroquenicy (MEGA-

CYCLES) dia] in the signal generators are calibrated to be
' accurate within £0.6% for the 608E and 1% for the 608F.

31

- 3:10, 'al;i‘ﬁrn-oii Procedures for the signal geﬁeratpr ,

T




Section Il -~

-~ CYCLES (frequency) dial, .
2 PERCENT MODULATION meter: Indicates

signal i 5

l"-'3..' “Panel marker' Scribed mark for cursor ulign-
ment : . . :

‘ ; : Cursor knob Posltions cursor on the MEGA-'

- the percent of modulatlon of the RF output B

s
1
]

- (60BF ONLY) '

ZERO control:

RF OUTfPUT control: ControlsRF power lnput
to the attenuator. Also controls output power

levels between +7 dBm and +13 dBm in the .

Model 608E,

Screwdriver adjustment to |
electrically zero the PERCEN’I’ MODULA-
‘TION meter. o -

Www.valuetronics.com
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e T
b \\:l' !

R RANGE

9. AC POWER lamp- \Indicates when ac power is T

 AM/PULSE MOD INPUT connéctork Toput con-'

_ j-;:UNCAL RF OUTPUT connector. Qitput con-

++ " nector inthe 608E delivers an ‘uncalibrated, =

. +\inmodulated RF signal to external equipment, - -
. In the Model 608F used with the Model 8708A ‘

: = .Vuncalibrated FM signal

. used in conjunction with the AMBL, TRIMMER
R control to peak the RF output sig'nal

B 7 on the MEGACYCLES dial.

“-‘MODULATIONcontroP Adjusts the percent of
modulation of the RF output signal : as observed
K n the PERCENT MODULATION meter ‘

.' 19 AMPLTRIMMER control ‘A two-tunction con-
. trol for peaking the RF ‘output. During pulse
' modulation, the control Is tuned without push-
' ing to'peak the RF output. When sine-wave or
INE FREQ control. Ueed ior fine frequency ©. -~ . CW operations are conducted, the controt is
djuetments 1 o RN pushednndthen tuned o \
: FREQUENCY RANGE swttch Flve-position g
/awitch uged to - gelect the desired ‘frequency , I
jrange. -Also positions the range pointer on the
A;-‘_‘dial Switch positione are as Iollows‘ 5;':

that gets the instrument mode of operation.
The switch positions are identitied as follows'

Ve

- wave modulation S i
o applied to the instrument : f: 1000 ~': Sets the instrument for internal AM
i Ll . modula.tion at 1000 Hz, " '
‘DC .25 AMP Iuse' Overloacl protective device S B

s ‘tor the +225 Vdc power supply S “!
o o T mudulationat400Hz
AC LINE fule Protecttve device between the

A instmment and the ac power source iy Yoo CW rSetsthe instrumentto provideaCWoutput

XTAL CAL GAIN control Controls audio leyel _
of beat-frequency output at the X'I‘AL CAL_

: AC POWER ON switsh: Cantrots j-’opplication, a1
s l OU’I‘PUT connector.

oI ac power to the instrument |
i . a
_FREQ CON'I‘ROL INPUT connector (Model.

‘voltage when the Instrument {8 wsed with a Lof +'T dBm - and below, -Quiput levels gelected -
_;Model BTOBA Synchronizer ‘ f' o I o [ i by use ‘of the Attenuator Control are accurate

“il." a8 long as the RF OUTPUT meter needle indi-
L cates +7 dBrn (ATTENLYATOR CALIBRATED} o
- nector for AM or pulse: signals during externall- - '
- sine~wave or pulse. operation; During internal - 23
*.8ine=wave modulation, a 400 or -1000 Hz signal : thel calibrated RF . signal (reler to CAUTION
-is available at the conn ector for, synchronizing R paragraph 3~7}.. ! Y
{externa.lequipment ,, s Lo P
SR B ‘ 24, XTAL CAL switch: Three-posltion toggle

- switch used when performing frequency - cali-
_ brations Switch positions are as" follows ;

1 MC‘ ‘Provides 1 MHz checkpotnts t'rom lOu-
to. 270 ‘MHz. i

) MC: Provtdes 5 MHz checkpoints Irom 10- -
- 480 MHz in the Model B08E and lrom 10-455
MHz in the Mddel 608F. '

o OFF- De-energlzes oscillator circuits :

RF OUTPUT connector* Qitput connector for -

}' - Synchronizer, output connector delivers an .

6. MEGACYCLES dial: Indicates  selected frex
quency range and frequency in MHz.

. RF OUTPUT meter: Indicates level of RFpo-' |
wer oppliecl to the attenuator as selected by

. 25 FREQ ANALOG OUTPUT connector (Model
- operation of the RF OUTPUT control, Also '

60BF only): Déelivers a resistance proportional
to frequency tothe Model B708A Synchronizer
during phase-lock operation ' ‘

26, XTAL CAL OUTPUT connector* Supplles cal-
ibrating signals to an operator for frequency
- calibration, Accommodates an earphone Blug, .

;'Frequency control Used to. select the output .
-frequency within afrequency range as observed

- 20, 'MODULATION switch: 4 six-position switch_ |

E PULSE Sets the instrument for external pulse g

MODEL 6081:'.' : MODEL 608F modulation R ,
A__. - 10 21° MHz 10-21 Ml-lr.j _"‘ PULSE SET RF OUTPUT- Used to establish ‘
B 21-43 *M‘!ﬂﬁ”{ { ‘ 21744 MHz . ! the' instrument operating point for external
SR, ts.), iH .‘g! | 44-95 MHZ . pulsc mocnlation . o
N ) T - 85. 215 MHZ ' 08-210 MHz | n‘,y -
o E ; 215—480 MHz 210-455 MHz Al AM “Sets the instrument for external sine-

400 ~ o Sets the instrument Ior internal AM -1

i, 60BF only): 'Input connector for the dc control - 22, Attenuator control Controls RF output levels |.

W
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o obtain higher s eccurncy. a cryetul-controlled cah-
‘brator has' been included to provide a. means of cali-"
- brating ' the mltrument at'any multiple of: 1 ‘MHz

: _ecrou the frequency range ef the instrument. Proce-
"duﬁ'ee to. cryetal-cehbrate the metrument .are as’
0 owe:.‘-, SR \ » .

i

b Connect hendphonel (not lupphed) to the XTAL
CAL OUTPUT connector (1tem 26). .

‘oSt x'rAL CAL switch (ltem 24) to1 MC or5 MC
as apphcable I

\heckponnt nenreet the frequency to be used.

. Adlult X’I‘AL CAL GAIN control (|tem 21) for a
comfortable audlo Ievel in hehdphonee '

".
TN KR . “\

S o -?_"NOTE
“ﬁ::Extreneoul beat notes generated by RF
.. harmonics may be eliminated by properly

* .setting the RF OUTPUT control (paxagraph

AR

o : (pnngraph 3-13, step 8., L

; i AX Slowly rotate frequency control nround the;

g “Rotate Cursor Knob (item 3) unt:l cursor is
:;allgned on MEGACYCLES d:al w:th zero-hent pomt

: hL- Rotate frequency control until lelected fre-

- Set XTAL CAL mtch o OFF. |

nstrument front panel for making minor frequency
djustments. During normal operation no adjuetment
“of the FINE FREQ control is required, and the knob
. arrow should be aligned with the front-panel marker. :
“For & precision frequency selection using a frequency
counter, the FINE FREQ control is used after the fre-.

. the panel mnrker lowers the frequency, wlnle a clock-
7 mle rotetlon rmlee the frequency. ‘

; Ievehng circuit in the instrument maintains a flat RF:
" output over wide frequency ranges with proper xmtml
;adjustments. These adjustments are conducted uemg
- the RF OUTPUT and AMPL TRIMMER controls in
- conjunction with the RF OUTPUT meter. The take-off
~* point for the detected RF signal displayed on the RF .
* QUTPUT meter is at the input circuit of the attenua--

- tenuator ensures that subsequent operation of the at-
. tenuator control will produce an accurate calibrated
' RF output from the attenuator, BF output cahbratlon
procedum are a- follown. . ;

'-‘i- N

T valuotronica.com

" d. Rotate frequency control (ltem 13) u:ml MEGA:
" CYCLES dial (item 16) is set on the 1 MHz or 5 MHz R

/310, stepd) and the XTALCALGAIN control -

Y elected checklmmt until anull (zero beat) is “lch"d M 3

uency on MEGACYCLES dial eppeerl dlrectly under

14,0 A FINHFREQ control (1tern 7) :e located onthe’ e

uency has been selected by use of the frequency con-
“trol. . Tuning the knob arrow counterclockwise from

/315, POWER OUTPUT CALIBRATION. The RF.

. tor.'Therefore, calibrating the RF output into the at-

TR T Ak 2 B et

. " s e 8 " i S R T Eare S S S -

.‘i"

e Conduct turn -on proceduree listedin paregraph :

39.".
b, Set the MODULATION svntch (ltem 20) to the

B 'Cw ponhon O

- NOTE

- For maximum accuracy, power output cali- -
‘brations should be conducted with the in- -
strument eet in the CW mode

9 'c, Setthe FREQUENCY RANGE sthch {item 8) to
o the dee:red range. ‘ _

.d. Tune the frequency control (ltem 18) five turns

“in from the low end of the selected frequency range as
‘ mdlcated on the MEGACYCLES d:el (ltem 16).

e Adjuet the RF OUTPUT control (1tem 5) for an
o mdlcatlon on the RF OUTPUT meter (item 17)

- f Depren the AMPL TRIMMER control (item 19) S
.~ ., andtunefora peak RF indication on the RFOUTPUT
o meter. i

Readjuet the RF OUTPUT control untll the RF

OUTPUT meter pointer is aligned with the +7 dBm o

(A’I'I’ENUATOR CALIBRATED) mnrk

', ' . NOTES

S 2, To cahbrate range “g" tune to top of band -
‘nnd repeat ateps e through g, before proceed- ‘
-lng on tosteph.. -

‘The RF OUTPUT control may be adjustedto

- ., avalue>+7 dBm (RF OUTPUT meter read-

=" ing); however, for maximum tube life it in -
' recommended that thelevel bereduced when
. the huher level is not needed. :

h Tune the frequency control across the selected
frequency . range. The RF OUTPUT meter. pointer
'should remain aligned with the A’I'I'ENUATOR CAL-

o IBRATED mark

N OTE
S .
If the pomter does not remain ellgned with
theA’I‘TENUATORQALIBRATED mark, the
leveling circuit is niot functioning properly .

* Stop tuning and readjuat the AMPL TRIM- -
MER control to restore leveling. The latter
adjust;nent is mnde wlthout depressmg the
contro '

L i, Proceed with operetmg ndj’uetments listed in
paragrnphs 3-18 and 3-20. .

" 3.18. MODE OPERATING pnoceounes

O Y A The signal generators have four operatmg

modes identified as CW operation, internal sine-wave
modulation, external sine-wave modulation, and ex-

- temalpuleemodulahon Inaddltxon,theRFoutputlevel '

"

M&dél_soér;/l-‘ =

' )
J .




The' follomng ducuumn comblnu locally controlled
cw )

g:nntructmnn used vnth lnternally generated

'};Flzure 3-2 illustrates and provides instructions for

; ector- uud mth mtarnally uenernted smnaln

-3-20 'EXTERNAL MODULATION |

andinternal sine-wavemodulationinto

gnals, external sine-wave modulnhon. external
,lpqln modulation and remote-controlled CW opera-
tion. These opentmg proceduru m uled w:th exter- .

'.‘,3-19._ _The.ngnal gennaton prov:de mternal fncnh-"
;,_txutoproducaaCWoutput orselection of either a 400 o
- Hz or 1000 Hz sine-wave modulated ngnal output.:

L proper opcuhon of the controls, mdxcatou. and con-

: Thn ngnnl ganerlton opeute with externnlly
upplied signals which are ‘used to modulate the :

- voltage can be lpphad toprovideremote on-off control
+of the RF carrier output from the i instruments. Figure -
-3 1llultum and dumbel the operntlon of controll,' o

oparatxon can be romotely con- L
trolled by an’ externally aupplied dc control voltage.

g sm'n m

) tmnl

_ '3-22. PHASE LOCK OPERATING PROCEDURES

‘; B (MODEL 608F ONLY). o
3-23 The RF Generntor sectmn in the Model 608F

- wignal generator is designed for phase-lock operation

~ with the Model 8708A Synchronizer. This method of
: _‘.operanon provides a highly stable output from the e

: mstrtmant and requires only normal control ndjult- ‘
ments followcd by cable connections between the sig: .

nnlgenentonndlynchromzer Figure3-4illustrates
and describes operation of controls, indicators and
connectors on the Model 608F when the mltrument is

;uled in phua-lock operahon i

3-24 Conﬁgurahon of the RF Generator Bectmn in
the Model 608F signal generator also permits the in-

" strument to be used in narrow-band frequency or_

phase' modulation operatmnl In this application,

*".consideration must be given to theinternal bias of -22
“volts dc on the FREQ CONTROL INPUT connector,

. and the input impedance of approximately 5K ohms.
_internally developod RF carrier; Also, an externaldc.

. A blocking capacnor must be added to the input cir-
* cuit for passing the modulating ngnnl while prevent-

: the vnncap d:odel

ing any changeinthe _reference revme biaa appliedto :

35

md:caton nnd connecton used in the thm opera- - |
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- f‘jguré 3-2, Controtls, Ilndicéltors, and Cpnneétors Used =
in Operation with Internally Generated Signals - ., -




Section NI

1

LA

| cwoPERATION . .. " . 1 Depress and tune AMPL TRIMMER control
S e e : - formaximum indicationonRF OUTPUT meter,’

. NOTE - Lo o
R ' ' ' - 8. Adjust RF OUTPUT control until RF OUTPUT -
ERE Perform turn-on procedures listed in para- ‘ Meter pointer s aligned with +7 dBm mark
graph 3- 9 | o (ATTENUATOR CALIBRATED)
';Align cursor knob with panel marker. S > SR . NOTE ' _
3 Ahgn FINE FREQ control with panel marker. L .Accuracy of the Attenu:itor Control setting
" and PERCENT MODULATION meter are - C
.- Set’ FREQUENCY- RANGE switch to' desired . .-+ withinspecifications only whenthe RF OUT- '
7' 'range (frequency limits for each range shown _‘ PUT meter 'is indicnting ATTENUATOR
on MEGACYCLES dial housing) _ - CALIBRATED R
' 3.."'Set MODULATION switch to the CW position. 9. Adjust Attenuator Control for desired output |
: SH , " level'of +7 dBm or below. ;
CAUTION e K

o ‘ o NOTE ;

- 'Donot connectanysourceo!RFor dc power ot ‘ o T '

" to the RF OUTPUT conzector on the signal ..~ '~ .. To select RF output levelsfrom +7 dBm to ,

" :generator, Todosomiypermanentlydam- ' . +13 dBm in the Model 608E, perform steps. o

*~ agethe mpedance-matching network in the = . . 10 through 12, 'In this Operation, the RF S

~._Attenuator Sectlon. 'Purticular care must ~ OUTPUT meter pointer is used in lieu of

- 'be .observed when testing iransceiver-type - . the Attenuator Control to indicate thepower

: equipmenttoinsurethat the transmitter re~- = : output level S _ -
‘mains’inoperative while the equipment is . '

'..connected to the signal generator (reier to- 10, Ad]ust the Attenuator Control to the +'T dBm dial -

N NOTE in paragraph.'i 7) e o - * 'mark,.

Connect the eq-uipment under test to the RF . "11 Check that the RF OUTPUT meter pointer in-
OuUTPUT connector observing that the signal dicates ATTENUA'I‘OR LALIBRATED ‘
‘generator. is terminated -in the proper Ioad .
.-‘(refer to para.grapha -8). , . 12 Adjust RF OUTPUT contro[ for desired out-

S ol put level above +7 dBm a8 indicated by the RF
‘ NOTE L o OUTPUT meter puinter.
.,H deemed necessary, conduct power out—‘ L INTERNAL SlNE-WA\-’E MODULATION -
put calibration procedurrs for the selected _ _ : : '
frequency range as listed in procedurul N ‘ - NOTE

B Jateps d. through h, in pnragrnph 3-15, . o
e ' Steps 1 through 12 as applicable, must be .
R N Tune the Frequency Control until MEGA- o ‘completed before setting the instrument for
.+ CYCLES dial cursor {8 aligned with frequency .- internal sine-wave AM modu!ation.
R _to be used as indicated on dial face. _ '
o 13, Set MODULATION switch to 400 ~ or 1000
_ ~ position as desired.

L

NOTE ‘ oo : ‘-
IR ' S "' 14, Adjust MODULATION control -for desired
G Tocrystalcalibrate thei’requency dial, refer . © modulation percentage as indicated on the PER-' o
"' " to procedures listed in paragraph 3- 13 o CENT MODULATION meter. . R

| Figure 3-2. Controle,, Indicators and Connectors Used o : !
S in Operution with Internally Generated Signals (Cont ) ' : : o




.\. .

Model 608E/F

v

. Aiign cursor knob with panel marker.
" 'NOTE - . - S Lo Allgn FINE FREQ control wlth panel mnrker.

“u ‘ ! 3. Set FREQUENCY RANGE switch to desired’
Perform turn—on procedures l!sted inpar!i-' ' ' range ({requency limits for each range shown
sraph3 9 e

Dy on MEGACYCLES dial housing).

- EXTERNAL SINE-WAVE MODULATION | 1

Figure 3 3. Controls, Indicators, and Connectors I_Ised in"
Operation with Externally Supplied Signals




‘ Sectlon o

e

T

‘4 o Set MODULATION switch to CW posltlon.
z " CAUTION

.- to the 'RF OUTPUT connector on the signal
b generator. To do somay permanently dam-
/. age the impedance- -matching network in the
‘Attenuator Section, - Particular care must..

_ equipment ‘to insure that -the' transmitter
-~ remains. inoperative while the equipment s

:.“,3 : ‘coniected to the 'signal generator {refer to

NOTE in purngraph 3-7) S

. (refer to pnragrnph 3-8),

5 NOTE

If deemed necessnry, conduct power output
"'ealibration procedures for the selected fre-
_;- quency range as listed in procedurul steps :
through h. ln paragraph 3 15,

dial cursor is aligned with frequency to be used‘
a8 indicated on dlal face. . :

. w.t-w: .

! NOTE

procedures listed in parngrnph 3 -13,

‘:'_7 ‘ Depress and tune AMPL ’I'RIMMER control for .
U maximum lndication on RF OUTPUT meter,

* Adjust RF OUTPUT control unttl RF OUTPUT -
" meter pointer is aligned with 7. dBm mark -

(ATTENUATOR CALIBRATED)

NOTE

Accurncy of the. Attenuator Control settlng ,
.and . PERCENT MODULATION meter are.

- " within specifications only whenthe RF OUT-,

. PUT- meter is" lndicnting ATTENUATOR: _
CALIBRATED .

9“ Adjust Aicenuator Control for deslred output"
level Jf +‘7 clBrn or below. TR _

"'-\

.Nore.-'-?

"~ +13 dBm in the Model 608E, perform steps .
‘10 through 12,
OU'I‘PUT ‘meter pointer is used to indicate A
- the power output level ln lieu of the Attenu-

ator Control : '

,: _10 Adjust the Attenuator Control to the +‘T dBm

dial mark

.’Do not connect any source of RF or dc power - -

be observed ‘when testing transceiver-type °

Connect the equipment under test to the RF
_OUTPUT connector observing that the signal
generator is. terminated in the proper load -

-{;'rune Frequency Control ‘until MEGAC}TCLES' '

To crystal calibrate the. frequency, refer to I

To select RF output levels from +’I dBm to v

In"this operation, the RF i

11,

12,
" . output level above +7 dBm as lndicuted by the

13,

14,
. 1. the AM/PULSE MOD INPUT connector and set

15,

. EX

K and complete steps 1 through 3.
18,

- 'generator - for. an input pulse level nbove 10
: uolts pee.:-to-peak :

'EXTERNAL DC CONTROL

: Perform turn-on procedures it required
and complete steps 1 through 8

LA

21,

- .MOD INPUT connector.

: Voltages required for external control oi
- the RF carrier are +15 volts de for full~on
.~ .operatfonand - -15voltsde for i'ull-ofi’ opera-

aa

"‘Set the MOOULATION switch to the PULSE

. Cornnect the external pulse generator to the

Checlt that the RF OU’I‘PU’I‘ meter pointer in-'
: dtcates ATTENUATOR CALIBRATED

Adjust the RF OUTPUT control for the desired
RF OUTPUT meter pointer,

Set the MODULATION switch to the AM posi-
tion.

Connect the external sine-wave generator to :

‘.generator fora sine—wave input between 20Hz
and 20 kHz,

Set MODULATION control for desired percent-
age of modulation as observed on the PER-~ -
‘CEN'I' MODULATION meter. '
TERNAL PULSE MODULATION

_ NOTE
Perform turn -on procedures if required

Set MODULATION switch tothe PULSE/ SET -
RF OUTPUT posltion ‘

Perform steps b through'12 as applicable, -

: position.

*

'AM/PULSE MOD INPUT. connector and set

NOTE

Set the MODULATION control toa maximum
clockwise position. ‘

Set MODULATION switch to the AM positlon.

Connect external power source to AM/PULSE

NOTE

tion,.

Adlust Attenuntor C’ontrol nnd dc control volt-
age input for deslred RF output level

Flgure 3-3 Controls, Indlcutors and Connectors Used in E
Operation with Externally Supplied Signals (Cont )
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'

':Pe'rfo-rml 'tﬁrn-bn proceid'ures. listed inpara-~ -

i graph 3-8, and prepare the Model 87084
.. Synchronizer for use with the Model 608F
- . usingprocedures contained in Section 111 of

R the Operating and ‘Service Manual for Syn- . -
.chronizer 870BA. . . . .

' AI.llgn "curscia’r" knob with panel marker.

Align FI'NE-'FRE.Q control w__.ith panel marker.
. ~Set FREQUENCY RANGE switch to desired

i range {frequency limits for each range shown
on MEGACYCLES dial housing). _

‘jﬁm@&ﬂm&wmmmmmmm, 

"l CAuUTION

"~ Do rnot connect. :inj,r.éoui-ce of,:RF.pr de
- power to the RF OUTPUT connectuy on the

. Signal Generator. ‘Todoso may pefmanent-
1y damage the impedance-matching network

.- in the Attenuator Section, Particular care
' mustbe observed when testing transceiver-

. type equipment to insure that the transmit- -
ter remains inoperative while the equipment

.18 connected to the signal generator (refsr
»>- . to NOTE in paragraph 3-7), -

' Connect the ‘equipment under test to the RF
“-OUTPUT connector obBerving that the signal

generator is terminated.in the proper Ioad

" (refer to paragraph 3-8),
1 deemed necessary, conduct power output

_ ealibration procedures for the selected fre-
quency range as listed in procedural steps

o " d.-through h, in paragraph 3-15,

. Tune the Frequency Control until MEGA-

o CYCLES dial ‘cursor is aligned with frequency
. to be used as indicated on the dial face.

.10,
+ . 'PUT . connector onthe Model 608F tind the RF

NOTE

To'ci'ysfal calibrate fhe frequency, referto

. procedures listed in paragraph 3-13,

Depressand tune AMPL TRIMMER control for
maximum indication on RF OUTPUT meter.

- Adjust RF OUTPUT control until RF OUTPUT

meter pointer is aligned with +7 dBm mark

: (A‘I‘TEN_UATOR CALIBRATED). .

. NOTE

Accuracy of the Attenuator Control setting ,
and ' PERCENT MODULATION. meter are

: .withinspeciﬂcationsonlywhen the RF OUT-
- PUT meter - is indicating"ATTENUATOR,.

- CALIBRATED,

oy

Adjust Attenuator Control for desired outnut

R level. ‘ o |

Connect coaxhl cable between UNCAL RFOUT-’

.. INPUT connector {beneath lighted lamp) on the
- Model 8708A Synchronizer. . = v

1.

Coniect coaxial cable between FREQ ANALOG-

- OUTPUT connector on the Model 608F and the
 FREQ ANALOG INPUT connector on the Model
- BT0BA Synchronizer, - Lo

12,

Connect coaxial cable between FREQCONTROL
INPUT connector on the Model 608F and the'

- FREQ CONTROL OQUTPUT connector on the
- Model B708A Synchronizer.

"NOTE

With the fbregoing adjustments and {onnec-

tions completed phase-lock operation of the

" Model 608F can begin. Frequency or phase

modulation of the RF carrler can be accom-
plished usingthe procedureslisted in Figure
3-2 of the 8708A Manual, ’ Co

"

Flgure 3-4, Cdntfﬂls, Indicators, ‘and Connectors used
:" - in Phase-Lock Operatton (Model 608F Only)(Cont. )
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INTRODUCTION. .~

tors. Inclided herein'is a general description. of the

Inst
;_Cil‘ C

bioth, instruments are nearly identical. These sections
differences between Instruments noted. '

_4.3. GENERAL DESCRIPTION. ~ .

- As il'iﬁs.tr":a.'t'e'd_'ln: Fiétirg 4:1, the signal genera-
. tors cogtatna RF Generator Section, Amplitude Modu-

1

- Power "Amplifier. V8; and' asscciated circuitry.. The

dentified /in Figure 3-1 {item 8), " Operation of the

"'The latter ‘control tunes the RF Oscillator and Power

+ V8, An uncalibrated RF. output -signal is. also pro-

.andis avatlable for use with n'frequency counter or
~other, external :measuring: equipment, Buffer Ampli-

'stages.. A comnection belween the output stage of Buf-
~ fer Amplifier V22 and the input cireuit 'of Power Am-

‘modulating signal. being received from the Amplitude
-Modulation Section. - The modulated RF signal is am-
:--plified in V8 and applied to the output circuit -of the

" RANGE ‘and’ Frequency' Control ‘adjustments, : - The
~ cuit of Power Amplifier V8 is mechanically linked to
.s_'ti‘on.

B
S oy

éction’; contains "pri'nciple.s'- of operation -
odel ‘608 ‘and Model ‘608F Signal Genera~-

escribed separately. The, remaining ‘sections in

1ation Section,” Attenuator Section, Calibrator Sectlon, . -
Modulatinn’ Meter Section,. and Power Supply Section.
Eggl_i s'ept_iﬁp 8 gqsqr;bed in the Succeeding paragraphs

RF GENERATOR SECTION, MODEL 608E. = .

rol adjustment selects freguencies within the range, '
;j'Aﬁ:plﬂletf’siﬁml_taneougly. - Minor frequency adjust- .
_ments ‘can be“made by use of the FINE FREQ con-. )
' trol connected in the output circuit of RF -Oselllator

“vided at the output circult of Oscillator V6. The sig- .
.nal :is applied to .UNCAL‘RF,O_UTPUT connector J5 ...

“AMPL TRIMMER control connected in the cutput cir-

e SR . Section IV

+

' PRINCIPLES OF OPERATION =~

RF output of the instrument, and maintaininga fixed RF -
output -across the frequency range of the instrument,
Tuning the control without engaging the pushbutton pro-

.. videsafine-tune adjustment, which is used in conjunc~

- tion with the RF OUTPUT control to maijntain a fixed,

iy

+

leveled RF output regardless of the selected frequency,”

Depressing the control and then tuning permits a sharp
‘peak to be obtained on the RF OUTPUT meter for op-
timizing the RF output of Power Amplifier V8.

. .

st | | ons . '4-7. RF GENERATOR SECTION, MODEL 608F.
will be presented ina single description with the minor, - c Lo ' : ‘

'4-8. _The RF.Generator Section in the Model 608F
Signal Generator is essentially the same as the Model

' B08E, containtng/the RF Oscillator, Buffer Amplifier,

" and Power, Amplifier stages discussed -in paragraph

- 4-5. Frequency capability of the instrument 15 be- .
tween 10 MHz and 455 MHz in five frequency ranges,

- . Differences between the frequency capabilities of the

" provides ahighly stable, phase-locked RF signaloutput
e L o - +..  from the Model 608F, or permits the instrument to be
. The RF :Generator. Sectlon in the. Model 60BE .~ u

includes : RF. Oscillator .. V6, Buffer Amplifier V22, applications, :During use with a synchronizer B can-
"RR-{Obt‘:_illatp':;,'générates sine-wave ‘signals from 10. "
MHz to 480 MHz infive fréquency bands, which are "

'

/fler V22" isolates 'RF Oscillator V6 and the output )

stage, ‘which has been .tuned Ly the FREQUENCY.

Model 608F and 608E can be ascertained by reference

to Figure 3-1 (item B), 'Two .circuits and associated

" input and output connectors have been added to the"

Model 608F to permit the unit to be used with a Model
8708A - Synchronizer. . This equipment arrangement

" ueged in narrow-band frequency or phase modulation

_nection is made between UNCAL RFOUTPUT comnector

5 on the Model 608F and synchronizer to provide a

sample ‘to the uncalibrated RF signal output from RF

: r : .‘Oscillator VB, A -second connection is madebetween =
FREQUENCY RANGE switch selects tuned circuits in -~
+ boththe RF Oscillator and Power Amplifier stages for :
he desired ‘operating range, ‘and the Frequency Con-. - - vers.dc control voltage o varactors connected across
"the tank circuit of RF Oscillator V6 in the Model 808F.

the synchronizer and FREQ CONTROL INPUT connec- -

" tor J6 on the Model 608F. The latter connection delj-. -

This dec control voltage reflects any frequency dif-

farence between the uncalibrated ‘RF signaloutputof v = -

and 2 calibrated reference frequency developed in the
synchronizer, -Hence, any drift in‘the output of RF
Oscillator V6 is detectedandan offsetting control volt-

- age 15 returred in the Model 608F to maintiin a cor-

rect frequercy,ou.put. Athird connection between the

+ Model 60E¥ nud synchronizer is made at FREQ ANA-

LOG OUTPUT conrector 37, This cunnection provides

. aresistance tcthe synchronizer that is inversely pro-

_portional to the irequency in use. The resistance is

| 4-9, " AMPLITUDE

; . _ . uged to-maintain constant loop gain ncross the fre-
o plifier V8. serves as the ‘modulation point, with the - "quency band _durip;r phase-lock operation. :

M
Ui

MODULATION SECTION.

'4-10. The Amplitude Modtilﬁt‘fﬁh}ﬂ?éctibh consists of -

- 'Modulation Oscillator V2, Differential Amplifter Q2

"a pushbutton switch in the Amplitude Modulation sec-' - -

‘;j'Ifl}é ln_te'rgonhgctéd control permits peak‘gng the v OUTPUT meter, and nSsociated circuits. Selecttonof

and Q3, Sine-Wave Ampiifier Q4, Pulse Amplifier Q5,
Amplifiers Q6 and Q7, Modulators Q8 and;Q8, theRF

ot
B L

ERE 4-1 :.




the Bign

- operation are - internal ‘sine-wave ‘modulation'(400 or

;pulse miodulatid, and cw operation; these four opera-

- select internal ‘modulation, the MODULATION selec-
tor switch is set toeitherthe 400 .~ or.1000 ~  posi-,
‘tlon. .- Modulation Oscillator V2 provides a sine-wave

to AM/PULSE -MOD INPUT connector J2. The signal
at the’ connector is made available for synchronizing
‘external equipment during internal modulation opera-

.- used to counteract variations in the RF output signal,

tial Amplifier Q2-Q3' is amplified in Sine-Wave Am-_

.modulation and when CW operation is conducted, Pulse

lator stage is applied tothe ‘input cireuit of Power Am-

Model 608E only, anRF autput level above +7 dBm is

tion. - Operation of these controls is discussed in para-
;- graph . 4-5. The 'Meter 'Cal, Balance, and --Meter
~ Tracking . controls are internal adjustments to set the

. for proper operation. "+ |

ing ‘external .sine-wave modulation a connection s
_AM/PULSE MODE INPUT connector J2 onthe ‘Instru-

. the AM position. * The latter adjustment disahles Modu-
~ lation Oscillator V2, and routes the incoming modula-
“tion signal through the MODULATION control to tran-'

“vori of the remaining clircuits and controls In the Am-
plitude Modulation Section is identical to that described

 Bigr ne tt;i':_'}‘xtbd'emdfoﬁéi'afibri isiﬂédé B’y‘pse, ,
- of the MODULATION selector Switch connected in the.

- Amplitude Modulation - Section, “The, four modes of - .
1000 Hz), external sine-wave modulation,” external
: tions are'discussed in the following paragraphs. R

'4-11. INTERNAL SINE-WAVE MODULATION. To

- output of fixed amplitude established hy the Oscillator: -
“Amplitude ‘control, 2 screwdriver' adjustment within. -
the instrument.: The sine-wave output is then applied . .
totransistor Q3 inthedifferential amplifier stage, and

s applied to transistor Q2.' The product of Differen- -

plifier Q4, and -Amplifiers Q6 ard Q7, then passed to - -
Modulators, Q8 and Q9. During internal and external -

Amplifier Q5 is disabled, - Signal output from the modu-

plifier V8 in the RF Generator Section where modula- -
tion of the RF signol.and “signal leveling’ oceur, A
MODULATION: control between Modulator Oscillator -
V2 and transistor Q3 :in"the differential’ -amplifier -
- stage, provides ‘an" adjustment’to select the desired -
percentage - of modulation as observed on the PER- =
CENT 'MODULATION meter ‘diScussed in paragraph .
4-19." The RF OUTPUT control connected in the dif- . -
ferential amplifier stage is used in conjunction with - .
the  Attenuator Control to ‘calibrate RF power output’

. cult of Power Amplifier V8 In the RF Generator Sec-

+RF OUTPUT ‘meter and differential amplifier stage T D IR v
TR Il T 4l15, JATTENUATOR SECTION.

! B A A e Lo S ; R : T

-12, 'EXTERNAL SINE-WAVE MODULATION. Dur- - 4-16, Attenuator Section AT1 couples RFenergy from

. Power Amplifier V8 inthe RF Generitor Section to "

the load through RF OUTPUT connector J4, ‘and pro- . -

. vides control over the RFoutput level. The previously .

discussed RF leveling signal developed across diode

" CR2 is provided by a second RF output from the At-

_-made between the external modulating equipment and =
*.ment, and the"MODULATION selector switch is set to

sistor Q3 in the differenttal ‘amplifier stage. Opera- " i

" 4-14, CW OPERATION.

- tion for RF level calibration. :
AMPL TRIMMER PUSH TO PEAK and RF QUTPUT

. controls is identical to that described in paragraph -

/|
l
N

e

' Model 608E/F

Pulse Amplifier Q5 anddisables Modulation Oscillator:

© - 413, EXTERNAL PULSE MODULATION. 'To set the
. signal generators - for external pulse modulation, the -
. deslred RFoutput level and operating characteristics

* " of the Amplitude Modulation Section are established
with the MODULATION selector switch in the PULSE/

- SET RFOUTPUT position. The switch position enables

V2 and Sine-Wave Amplifier Q4. With the MODULA-" R

- TION switch inthe PULSE/SET RF OUTPUT position,

the operating characteristics of Amplifier Q7 and

Modulators Q8-Q9 in the Amplitude Modulation Sec- .

tion are established by use of the RF OUTPUT con-
trol,- and the desired RFoutput level from the instru-

~ments selectedns ohserved on the RF OUTPUT meter,

‘Fine. adjustment of the RF output level canbe made at

. thistime using the AMPL TRIMMER and RF OUTPUT |
. controls conjunctively. Upon completion of these pre~ -
liminary adjustments, . the -MODULATION selector
_ . switch is set to the PULSE position, and the external
tion. The second signal applied to Differential Ampli- =
fier Q2-Q3 isa detected RF output signal received from
" diode 'CR2.' "This leveling feedback signal, which is

pulse source connected to the signal generators: at
AM/PULSE INPUT conhector J2. The input signals
are amplified by transistors Q5, Q6 and Q7 then passed

. to Modulators QB-Q8,  The output of the Modulator

stage is applied to the input circuit of Power Ampli-

" fler V8 where modulation of the RF signal occu® LR

During pulse# modulation, the MODULATION, CRENAY

- OUTPUT and AMPL TRIMMER controls should not be;:

~ operated after inittal adjustments are made, ‘and the'

- PERCENT MODULATION and RF OUTPUT meters ™y
~are inoperative, To readjust the RFoutput level, the
- external modulating source must be removed at con-

nector J2, .and the MODULATION switch returned to

then be made as previously discussed, = -

‘ofthe RF OUTPUT and AMPL TRIMMER controls can

v -
1 L. i

are disabled. . The RF leveling signal received from

PUT meter circuit in the Amplitude Modulation Sec-
Operation of both the

4-11

tenuator Section. The Attenuator Control is used in
conjunction with the RF OUTPUT meter and RF OUT-

PUT control inthe Amplitude Modulation Section to -

calibrate the RF output level of the instrument, and also

‘to select the desired output level from the equipment -
- after _cal_ibrntion procedures have been completed. - .

' .
BERE o

; RATION. When the instrument is set
for. CW ‘operatidn with the MODULATION selector
- 8witch in the CW:position, Modulation Oscillator V2
e Attenuaf Hro j « . and transistor G3 in the differenttal nmplifier stage
from the ‘instrument. - Final selection of the desired "
output level up to +7.dBm_is:made using the Attenua-
tor: Control 'in ‘both the Model 608E and 608F. ‘Inthe

. the’ PULSE/SET RF OUTPUT position, - Adjustment - .

_diode CR2 is passed through the Amplitude Modulation
* Section in a normal manner, and applied to the input
.. eircuit 'of Power Amplifier V8 in'the RF Generator
" Section for stabilization of the RF power output level. .
The RF leveling signal is nlso applied to the RF OUT-




17, CAUIBRATOR sECTION,

4

OUTPUT - connector J3- for use by an operator during
-, frequency calibrationoperations. -A XTAL CAL GAIN

'V11 provides an audio output level adjustment, . .
' 4-19. MODULATION METER SECTION, o
~bilized. wideband amplifiers V18 and V18, rectifier

" cult. " Prior to operation the .PERCENT . MODULA-

. TION: meter, - also connected in the bridge ‘circuit, is

“.calibrated by use of the Meter Calibration control, an

~ anced to' ‘electrical zero by the ZERO adjustment

-Amplitude Modulation Section,

POWER SUPPLY SECTION. . i

- sections of V13 and V16B. ‘The +25-volt power sup-
»- Ply contains Reference Amplifier Q10 and Series Reg-

‘Reference Tube V15, Comparison Amplifier V14, ‘and

-, =185 volt ‘supply s used to reference both the -6.3

cussion of these power supplies s contained in the

detalled circuit description that follows. -

423, 0ETAED pEScaRTION,

-18. 'The Calibrator Section consists of 5- MHz Oscil~
*lator VBA, 1-MHz Oscillator V9B, Amplitiers V10A
-and'V11, ‘and the asgociated circuits. Operation of =

| .the oscillators is controlled by the XTAL CAL toggle
.:switch.that has three positions; OFF, 1 MC, and 5
- MC. With the selector switch in either the 1 MCor
-5 MC position, ‘an output from the active oscillator is -
*'mixed withasample RF signa! from Power Amplifier . "
7, V8 in the RF.Generator Section to produce audio beat o
signals, - The audlo signals are passed through ampli- -
" fiers V10A-and V11 to a matching transformer, .The ' -
- transformer output- is then applied to’XTAL CAL'

- - control connected in the output circuit of Amplifier -

' 4-20..'The Modulation Meter Sectior consists of sta-

V20, and twin-triode V21 comnected in a bridge cir-~ -

::Internal ‘adjustment. = Also, the bridge circuit is bal- - - intothe output circuits of RF Oscillator V6 and Power

. Amplifier V8 respectively. 3
- C17B are then tuned by the front-panel mounted Fre- -
“quency. Control to the desired frequency within the

‘located on’'the front.panel of the instrument. The RF . -
. signal output of the 'Attenuator - Section' is -detected -

produces the uiodulating signal. ‘Thissignal is ampli- .

- Hled in" V18 and V19, rectified in V20, and appliedto - . . oy
~the bridge circuit. The bridge circuit-is unbalanced .~ - c_irq:lt of Oscillator V6, - .
. in direct proportion to the peak amplitude of the input ...
;modulating ‘signal; therefore, the PERCENT MODU-' -
“LATION ‘meter connected across the bridge indicates
the degree of unbalance.in the bridge, or the percent-
“age, of modulation. - The percentage of modulation is . -

: establishedby use of the MODULATION control in the -

-4-22. 'The Power Supply Section. consists -of " four-".
-series-regulated interrelated power -supplies. " The
“++225-volt power supply ‘contains Comparison Ampli- -

- iér. V13,and a Seéries Regulator comprised of both

~ulator Qt1."The -185 -volt power supply consists of =

- ‘Series’ Regulator  V16A. ."The =6,3 volt supply con--
~ tains a reference diode and Series Regulator Q1. The -

‘volt and +225 volt supplies. The +225 volt supply is
used to reference the +25 volt supply. * A further dis- .

‘4-2'4'.*__Tli‘is"'_t';'!”i'é'c:@ss'io:n:'descklb'és'_.tixe circuits in the
RF ‘Generator Section (Model 608E), RF Generator

. ‘Section v c :

., Section (Model 608F), ‘Amplitude Modulation Section,
" Attenuator Section, Callbrator Section, 'Modulation

Meter Section, andthe Power Supply Section, Figures

T-4 and 7-5 will be used as reference during the des-
cription, and where -transition from one diagram to
the second is r'e'quired appropriate notice will be made.

14-25. RF GENERATOR SECTION, MODEL 606E.

4-26. The RF Generator Section In the Model 60BE

“includes RF Oscillator V8, Buifer Amplifier V22, and
Power Amplifier V8. RF Oscillator V6 is a type 4042
triode connected across the +225 ‘and -165 Vde sup-

. plies in a Colpitts circuit. The oscillator tank cir-

cuit- contains split-stator capacitor C17A and five

separate RF transformers mounted on a revolving .

. turret assembly.: Capacitor segment C17A is mech-
- anically linked to segment C17B in the output circuit

.- . of Power Amplifier V8, and the oscillator turret as-

* sembly is linked to an amplifier turret assembly also

- located inthe output eircuit of V8. Cholce of frequency

- band is made by operating the FREQUENCY RANGE

-switch located on the front panel of the instrumerit,

- This function rotates the oscillator and power am- - :
.. plifier turret assemblies simultaneously to the se-

lected range” (Range A through E), and sets the asso-.

«clated inductor (L1 through L6, and L12 through L16)

range.. "Minor frequency adjustments can be made by
tuning’ capacitor C68 (FINE .

©.4-27. 'The plate circuit of RF-Oscillator V6 is series

fed through resistors R246 and R247. These resis-.

REQ control) in the tank -

Capacitors C17A and =~

"+ tors in conjunction with resistor R43 in the cathode of & .

the .stage -serve to. limit :plate current within ‘safe’ | j

limits. .- The :cathode of Osciilator V6 is bypassed by

- capacitor C25, whichis part of the tube mounting plate :
. and 18 not visible’ when,the plate is in position. Bias "

for._the stage is developed by cathode resistor R249

-, and grid reststor R248, with coupling capacitor C16
- returning feedback to the grid to maintain oscillation.
' _Capacitor C59 connected across a portion of the tuned -
-circuit is used to calibrate the high end of the frequency . .
dial - after replacing an oscillator tube, Capacitor
-+ €18, installed in the Model 608E only, is used to im-
- prove tracking characteristics of the tuned circuit at

higher frequencies. Adjustment of this'internal con- o

trol is critical, since a compromise must be reached

 "between tracking capabilities and optimum power out-

put. Misadjustment of capacitor C18 can produce im-

. proved tracking capabiliiy but a lossin RFpower out- -

.. put.. The control is factory aligned, and no further
*'adjustment should be required, |, - .. .. -
P z"_lll

woos

4-28. Allvoltagesapplied to RF Oscillator V6 located

in the RF Generator housing assembly are regulated,

- and brought into the stage through RFI filters. The
+225 Vdc plate voltage is received through filter FL5,
-the =165 Vde supply Is received through filter FL2,

. andaregulated -6.3 heater voltage is received through’
- filter FL4. - - ol \




4-20.; The secnd ndi rt
assembly: couple RF energy from’ RF Oscillator V6

secondary windings of colls L2 through L6 damp un-

V22,'Resistors’' R241 and R243 connected across the
econdary

at’ lower" frequencies.’ Résistors R250, R251, ‘and

the; Model. 608E and' 200 ohms 'in the Model 60SF.

onnector J5 can be used with'a frequency counter or
other external measuring equipment, When the Model

synchrenizer, - '

“minimum level, . Cathode /resistors R255 and 'R253
- operate with resistors R254 and R256 in the plate cir-

~put cireuit of the Amplitude Modulation Section. .

‘lated or CW output signal to the Attenuator Section.

-assembly which houses inductors L12 through L16.

-as'discusged (n paragraph 4-26.- A.second linkage.

.control permit the capacitor to be turied separately or’
in conjunction with: push-to-operate’ switch SB in the

graph 4-45. - -

EFE

gl

4-32. When the instrument is set to provide an amp=

4-4

ww

windings of coils L4 and L5 Himit the RFdrive

. cult to 1imit plate- current to a safe value. Power to
‘the " stage’is supplied through RFI filters FL2, FL4, '
:and FL5, with the plate; cathode and filament supplies”
being. decoupled by capacitors €222, €220, and ca221 -
espectively. . The plate circuit: of Buffer. Amplifier -

V22 is coupled tothe cathode circutt of Power Ampli- -
;fier V8 through a wide-band network consisting of de
ocking capacitor C224 and coil L22." Coil L20 inthe
. plate circuit of V22 serves as an RF choke, while iso= . ,
lattonnetwork L11 blocks an RF signalpath to the out= =~

-31.Power‘ Ampliﬁer ve is ‘a' 'gi;pul:lﬂé:d-'grid, ;
cathode-modulated amplifier that delivers the modu- - -

between : capacitor C17B and the’' AMPL TRIMMER -

v windings inthe oscillator turret -
through a coaxial cable to Buffer Amplifier V22, Re-.
sistors R240, (R242," R244, -and R245 located in the

desirable resonance inthe cathode of Buffer Amplifier -

capacitor C218 forma take-off network for an uncali- -

able 'W1:to UNCAL RF OUTPUT conuector J5." Re~
sistor R251 in the take-off network is 301 chms in . ..

This configuration is due to the difference in RF out= -
put-level between :instruments.” The RF. signal at

0SF 18 used with a Model B708A synchronizer dur-
'ing phase-lock operation,: the signal is used by the ..

~30." Buffer’ Amplifier V22 is a type EC-BO010 triode_
connected ‘as a: grounded-grid amplifier. The stage
“isolates \RF. Oscillator V6 'and Power Amplifier V8, =
and reduces any incidental frequency modulation toa -

The ‘plate circuit of .V8 contains the amplifier turret

Amplitude Modulation Section for peaking the RFout~ .
‘put signal. - This functionisdiscussed further in para-

litude modulated output, the modulating signal and an
RF leveling signal are received at the cathode of Power. .
Amplifier V8 from the Amplitude Modulation Section.
through isolation network L11. During CW operation, =
unly .the” RF :leveling  signal is received from ‘the

"frequency end. The resistance :is applled through

.

: '.Amplltude Modulation Section. Diode CRT connected:
© In the signal path prevents damageto Power Amplitier
- V8 by limiting the negative swing of the cathode, Ca- -

v

~pacitor C32 is connected in the plate circuit of V8.in
~the Model 608F only, and is adjusted for improved

tracking characteristics in the power amplifier stage.

ot higher frequencies.  Capacitors C30, C229, €230,

‘and C231 connected across coils L18, L15, L14, and

* L13 respectively are also installed in the Model 608F .
-only. These capacitors are selecteqd intest toimprove
tracking between the power amplifier and oscillator - -
" stages, Nominal values for the capacitors are illus-
trated-in Figure 7-4. The RF output signal from Power -

Amplifier V8 is inductively coupled through the ampli-
fier turret assembly coil and applied to the Attenuator

- Section. . This section of the instrument is discussed

in paragraph‘ 4-51.

4-33. RF GENERATOR SECTION, MODEL 608F.

4-34, The RF Generator Section inthe Model 60BF fs

" essentiaily the same as the generator-section in the
. Model 608E, except forthe addition of circuits to per-

" mit.the unit to be used with a Model 8708A Synchroni-
zer. These circuit differences oceur in the tank cir-
-cult of RF Oscillator V6 and the output stage of Power.

" Amplifier V8.©

" 4-35. Two #51‘#&01" diodes,‘(l.‘RSi and CR32, arecon-

‘nected across the osetllator tank circuit in the Model

‘608F. The varactors are reverse-biased junctions

that act as variable capacitors, changing capacitance .

- 'witha change inthe applied reverse bias. In quiescent -

.'condition -the diodes are biased by a voltage divider - -
network comprisedof resistors R271, R267, and R268.

~ A change in bias, and the resultant change in eapaci-

- tance, 18 produced by a d¢ contrel voltage recelvedat

- FREQ CONTROL INPUT connector J6. During opera-

‘tion with a Model B708A Synchronizer, a connection is

. made between UNCAL'RF OUTPUT connector J5 and *
' the synchronizer to provide & sample of the RF output
. from' the Model 608F." A second connection is made
" betweenthe synchronizera, 3 FREQ CONTROL INPUT

- connector J8 toreceive thide contrel voltage from the
‘ass : 4 * - synchronizer. The frequency samplé sent to the syn- -
:These, inductors are placed into the output circuit of .
\V8 by operation of the FREQUENCY RANGE switch
.discussed in paragraph 4-26.  The second segment of
.Frequency Control ‘capacitor . C17 is also located in"
:the plate circuit of Power Amplifier ‘V8. ' Linkage =
.between capacitor’ C17B and C17A in the RF Oscilla- -
tor Stage permit tuning to,a frequency within a range -

chronizer ts compared to a reference frequency deve-

" loped in the synchronizer, A drift tendency in RF
" Oscillator V8 is compared with the reference fre-

‘quency, andtranslated into a le control voltage for

+_application to varactors CR31 and CR32 in the Model
~.'608F.. The varactors change capacitance in direct
.. proportion to the detected drift'hold.ng RF Oscillator

V6 on frequency.

 4-36. Potentiometer R269 is installed in the Model
-608F only, and is mechanically linked to Frequency

Control capacitor C17B in the output circuit of Power
Amplifier V8.  The potentiometer output .reslstance

* varles as the Frequency Control adjustment is tuned,

presenting 4K ohms at the low-frequency end of the
capacitor tuning range and zero chms at the high-

FREQ ANALOG OUTPUT connector J7 to the dc con-
trol voltage circuit in the synchronizer. This foop

‘arrangement controls the voltage level applied to
~varactors CRSl and CR32, thereby assuring correct -

' Model 608E/F
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AMPL TRIM-
MER pushbutton switch S8 to RF OUTPUT meter ML.

o
L

1ti§ﬂ5' fafl"th"e'devi.cés across a freﬁuenéy_ - MODULATION  switch-wafer 4F, and

range, ‘
./ AMPLITUDE MODULATION SECTION, =~ 'OUTPUT meter are contained in paragraph 4-45,
4-38. 'The Amplitude Modulation Section consists of - 4-41. Balance potentiometer R203 is a board adjust-"
odulation Oscillator V2, a portion of the Modulator .. " ment in the emitter . circuit of Differential Amplifier
--and ALC Board, a RF OUTPUT meter and control, two - Q2 and Q3 used to set the stage for proper operation.
{"MODULATION controls, and the assoclated circuitry. The RF OUTPUT control R212 connected with resis-
/' The Modulator and ALC ‘Board contains Differential . - tor R213 in avoltage divider retwork sets the operat-
Amplifier: Q2.Q3, " Sine-Wave' Amplifier Q4, Pulse Ing characteristics of the ditferential amplifier stage,
Amplifier Q5, -Amplifiers Q6 and Q7, and Modulators - and s used in conjunction with the Attenuztor Control
Q6 and QB. - Four modes of operation will be discus-' . to calibrateand controlthe RF output from the instru-
sed during the description of the Amplitude Modula- * - ment. ‘The output of the differential amplifier. is the
tion ' Section; these ‘areidentified -as internal sine- - product of the leveling signal on the base of transis-
* wave modulation, external sine-wave modulation, ex-- . tor Q2 and the modulating signal on the base of tran-

~ternal pulg_g.'f;npdulation, .and CW operation, . - . sistor Q3. This product signal is then applied to the -

CRSASLA AR e L Lo S . base of Sine-Wave Amplifier Q4.
-4-39." INTERNAL SINE-WAVE MODULATION. The Ce :

: .y
. internal - sine-wave 'modulation mode is selected by

4-42, Thebase clrcuit of amplitier Q4 contains a low-
£ -y _ , ‘ - frequency compensating network consisting of resistor
rovidens o x A0 kch setting 2 or b ach . Rald and capactor C202, In the Model GU5E resistor |
" Modulatton Oscillator V2. The oscillator consists of a2dis 200 ohme, .“.‘g‘:n‘“n‘:;:r“’gﬁ; SoaT the res stor
esintance-coupledamplifiers V2A and V2B connected SRR '8 W2 Ohme. Fmplifter Q with diode CR21 o
In a'Wein-Bridge circuit. - At the resonant frequency, % alled tective device to intal fe rel
positive feedback from the plate of Amplifier V2B is . fi‘mii:sbzti oy th:"ba’;‘; i d°e'r“n‘;t;‘e:.g:_ci‘;t: o 84 _
.ifzﬂi-:,d_[i’:‘-thc:ang;dg ?zzgtg;ec;.ivsng?:i.::;nl:;gi:: :::: " - during operation. The collector circuit of Q4 also .
; ihg‘“‘re.éi‘istors'R&Rs or R4-R6 into the feedback net- - rcontains two Irequency-compensating networks con- -
! work through two segments of MODULATION switch-. - . Si5ting of reststor R219 and capacitor C208, and re-.
'wafer 2F. 'A negative feedback circuit consisting of . Bistor R21B and capacitor C207. The output of ampli- -
fes'iatofs--h?,”-inala nd :lamp DS1 i3 used to stabilize ' fier Q4 isdeveloped across resistor R216 and applied

. tlie oscillator, reduce distortion, and maintain a-con- - tO the base clrcuit of f‘""’_‘.m"‘_". w. .
stant-output level." If the amplitude of the signal jn- -~ - T N C
reases, current through the lamp increases thereby =~ 4-43. -During internal or external sine-wave modula-

aising the resistance of lamp DS1; consSequently, the “tion, Amplifier Q6 receives the leveling and modula- -
ignal ‘amplitude 1s'held constant. Potentlometer R7 ting signals from Amplifier Q4. During CW opera-
8 an_internal adjustment for adjusting the amplitude . ' tion, only.the levellng signal is received at Ampli-
-of .the output signal.” Heater voltage to the stage is ' {lers Q4 and Q6. During external pulse modulation,
‘appliedatall times during instrument operation; how- Arplifier Q4 i5 inhibited and the input pulse signals
ver, plate voltage is applied to V2A and V2B only . are received at Amplifier Q6 from Pulse Amplifier .
- when ' MODULATION switch-wafer 2R is in position 2° -~ Q5. The external pulse modulation and CW modes of _
g S S . ST operation are . discussed later:in this section. The .-
S Sl T T e Lo emitter of Amplifier Q6 s biased by a voltage divider
"4-40. The sine-wave signal from Modulation Oscilla< petwork consisting of resistors R223 and R224, and
tor V2 18 applied through dc blocking capacitor €205, ¢ - during internal sine-wave operation the ‘modulating
- MODULATION switch-wafer 1F, to MODULATION  and leveling signals are developed across load resis- - .
. control R210.: A second signal path for the sine-wave .- tor R222 for application to Amplifier Q7.
-is provided through resistor R262 to AM/PULSE MOD | e e o
{INPUT connector J2 where the signal Is available for = - 4-44. Resistor R229 provides emitter bias for Ampli-
.synchronizing external ‘equipment during the internal " fier Q7, whilethe collector voltageia developed across
_modulation 'mode.  The signal at the wiper of MODU- - load resistor R228 and resistor R233. This voltage
LATION control R210 is passed through, afrequency- - - ' divider network also establishes the base conditions
‘compengsation network consisting of resistor R261, and on Modulators Q8 and 23. During the pulse modula-
.capacitors C203 and C204. . The signal is then routed - tion mode, the collector voltage on Amplifier Q7 can
through' MODULATION switch-wafer 1R tothe base of . - be controlled by operation of the RF OUTPUT contral;
transistor Q3 in the cifferential amplifier stage. The.. this function is discussed in paragraph 4-47. The col. .
second input to the differentlal amplifier is a detected = lector output of Amplifier Q7is applied tothe base of
signal developed across diode CR2 and filter network™ .. Modulators Q8 and Q9 connected in parallel emitter.
C38 and ‘R119 located in the bolometer portion of the " follower configuration. The emitter bias for the stage
Attenuator Section. Thisleveling signal, whichis re-. is derivei from a voltage divider network conaisting
presentative of the RF power output from the instru- - . ofresistor R33, Zenerdiode CR26, andresistor R258in -
~ ment, ‘is passed through R¥1 filter FL8 to the base of . the RF Generator Section. Diode CR25is connected as
. transistor- Q2. The. leveling signal is .also applied . a protective device between the base and emitter cir-
through resistor R201, Meter Cal potentiometer R202. " - cuite of the stage. The modulator output is applied
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', Operating characteristicsof switch S8 2:.d the RF -



hrough RFI filter FLB and uolntion network Lll to

: ‘and RF levehng occur.

_capacitor: C200 which removes the modulatlng signal,

switch-wafer- 4F and 'applied. to' the" _normally-open
‘contacts ‘of { AMPL . TRIMMER pushbutton -switch S6
é.-when the MODULATION switch I8 in positions 1 through
. A’ previously mentioned .the AMPL  TRIMMER

.MER: capacltor C17B in the: output circult of Power
‘Amplifier V8. Durlng normal operation the detected

-applied through resistor R201, ‘potentiometer R202,

s normnlly displays the leveled RFoutput of the instru-
“ ment. .. Rotation of RF OUTPUT control R212 changes
.the conduction level of Differential Amplifier Q2-Q3

V8, anddiaplayed on RF OUTPUT meter M1, Opera--
,tion of AMPL TRIMMER contrcl C17B without engag-
. ingthe’ ‘pushbutton provides a fine-tune adjustment for

ltaint Ieveled RF output across a frequency range.
'When AMPL TRIMMER puahbutton S6isdepressed the
.;leveling sigml feedback from ' Modulators . Q8-Q9 is
'displayed on meter MI, and operation of the control
-permits a"sharp. peak- to be: ‘ohserved. on the meter.

‘peaked.’ During internal and external sine-wave opera~
‘tion,” MODULATION control ‘R210 -controls the level -

aph 4-59,

,ation of the  instruments durtng external -slne-wave
.modulation is similar to the internal mode, and is
_eéstablished by setting ‘MODULATION switch S7 to the
‘AM position (switch position4).  Modulatfon Oscillator
V2 is disabled by removing the stage plate voltage at |

‘the external: sine-wave signal is established through -
"' is made hetween the external source ‘and- AM/PULSE
'MOD INPUT - connector J2, with the incoming signal
‘being routed to MODULATION control resistor R210.
.The -signal 'is then applied "through the ‘frequency-
-plifter’ utage Operationol the remaining circuits and

Vsameas described during internal sine-wa\re moduia-
tion - :

4 4'1. EXTERNAL PULSE MODULA'I‘ION During thts
first to the PULSE/SET RF. OUTPUT position (switch.

WWW '.kva-lu-et-r‘?‘ofh-i?ééiooﬁi'" R

- 4-45, A feedback path Iorthe output of Modulators QB. :
and Q9 is provided through filter network R235 and

"The leveling signal is;passed through MODULATION

; pushbutton ' is” mechantcally linked to AMPL ,TRIM- .  plication to' RF OUTPUT meter ML,

the PULSE/SET RF OUTPUT position, the AMPL"

“feedback from diode CR2 in the ‘Attenuator Section is. . TRIMMER and. RF OUTPUT controls can be used to

‘andthe normally-closed contacts of pushbutton swttch Lo
-86:to 'RF OUTPUT .meter ‘M1; therefore, the meter

‘andthe signal output level of Modulators Q8-Q. .This -
'change is reflected in the RF output of Power’ Amplifier -

‘use, wlth the RF QUTPUT. control to rnaintain a con-

“Hence, the RF output of Power: Ampllﬂer VB can be

“of the modulation and is' used tn confunction with the -
ERCENT . MODULATION meter discualed in para-

4-46. EX'I’ERNALSIN}..-WAVE MODULATION. Oper- _

MODULATION  switch-wafer, 2R, and a signal path of
"MODULATION. switch-wafer 1F. ‘A cable connectlon -

-fcompensatlonnetworkand MODULATION switch-wafer -
‘1R tothe: base of transistor Q3 in the differential am-

‘controls in the: Amplttude Modulation -Section is the

" tude Modulation Section as previously described.
-mode -of - operation MODULATION switch S7 is ‘set - ' '

position 5) to establish operating conditions in the out~ " -
put circutt o! the Amplitude Modulation S;.ction, and '

: coneequently the RFC".‘-ttPut‘level of the iri.strunient- S
;thecnthodeofPowerAmphfierV8 wheremodulation o

{The switch is then set to the PULSE position {switch

. position 8). to pulse modulate the RF carrier. In both
- positions Modulation Oscillator V2 is disabledand the .
‘input signal path through MODULATION control re-

sistor R210 is inierrupted. . The position of MOLU-

"LATION switch-wafer 4F interrupts the leveling signal

. path through the normally-open contacts of AMPL . -

- "TRIMMER pushbuiton switch 86, and removes the

- push-to-peak functionof the AMPL, TRIMMER control =

" during pulse operation. However, the detected signal .-
. ifrom diode CR2 in the Attenuator Section is recelved

through resistor R201 and potentiometer R202 for ap-
Therefore, in

set the desirad RFoutput level as indicated on the RF
OUTPUT meter.
in the PULSE/SET R¥ OUTPUT position. .

B} 4 48 TransistorQSinthediﬁerential amplifier stage o
. has an inhibiting voltage applied to the base through

~ . resistor R211 and MODULATION switch-wafer 1R.
. With transistor Q3 cut off, transistor Q2 conducts
- heavily and places a disabling voltage on the base of

Amplifier Q4. This condition interrupts to leveling
Bignal path through the Amplitude Modulation Section.

- Resistor R212 is removed fromthe circuit by the posi-

tion of MODULATION switch-wafer IR; however, the

‘RF. OUTPUT control is also connected to potentio- .
. meter R228 in the collector circuit of Amplifier Q7 -
.-for rf output level control.
" switch in position 5, a positive voltage is applied to
. thebaseof Pulse Amplifier Q5 through resistors R220
_and :R235 -to enable the amplifier. The position of

‘With the MODULATION

MODULATION switch-wafer 3R forms  avoltage divider

network consisting of resistors R228, R226, and R270 .
-in the collector circuit of Amplifier Q7 and the base -
- circuits of Modulators Q8 and Q9. Operation of RF
OUTPUT potentiometer R22§ controls the conduction -
. level of transistors Q7, Q8, and Q9, and the output
level oi Power Amplifier V8.

4-49. While the MODULATION switch is still in the -
- PULSE/SET RF OQUTPUT position, the RF OUTPUT
" control is adjusted for an indication on RF QUTPUT
" meter M1, AMPL TRIMMER control C17B intheout- - °
- put stage of Power Amplifier V8 is. then peaked for : ..
" . maximum RF output. The RF OUTPUT is readjusted
- -{oran indication of +7 dBm {Attenuator Calibrated) on
. RF QUTPUT meter M1. Withthe preliminary adjust- -
 ments completed, the external modulating equipment .

is connected to AM/PULSE MOD INPUT connector J2,

and MODULATION switch S7 s set to the PULSE poal--_

‘tlon (switch position 6), ‘
passed through MODULATION switch-wafer 3F to the
Jbase of Pulse Amplifier Q5, and then routed through -

-The incoming pulse train'is

‘Amplifier Q6 and the remaining circuits of the Ampli-

4- 50 CW OPERATION To setthe equtpment forCW .
operation, MODULATION switch S7 is placed to the
s CW position (swttch position 1).

Modulation Oscillator

Ve X
Lo

.. Model 608E/E

.The two controls are operated only :



:¥2 13 removed from the circuit by
'switch-wafer 2R, and the sine-wave input circult is
"_intérruptéd_by)the”se_tting' of switch-wafer 1F, A de-
' Ttected RF output signal from diode CR2 in the Attenua-
- r.tor Section is applied to the base of transistor Q2 in -
.+ the differential amplifier stage for the development of

4

. PUT meter Mlalsoreceives the detected signal through
-'AMPL'_‘TRIMME_:R pushbutton switeh S6.. Transistor

' connected inthe circuit and controls conduction of the
" ‘differential amplifier stage.  Pulse Amplifter Q5 is
. disabled by the ground applied to the base circuit
- through MODULATION 'switch-wafer dF. " Leveling .
-‘signal - output - of the' differential amplifier stage is
- passed through Amplifiers Q4, Q6, Q7 and Modula-
tors QB-Q9 to the input circuit

.. V8._ RF OUTPUT. meter M1 displays aleveled RF out-
_:put.from the instrument.as selected by the RF QUT-

MER pushbutton switch 58 Is returned to operation in

“peakingthe RF output using the leveling signal feedback
Irom_Modulators‘_QB-Qp.. . . R
4-51. ATTENUATOR SECTION, ' = ‘
4_-5'2.:kf"'l‘6'éxtracl:.'pc');.vex" from the ‘RF Generator Sec-

; housing, and provides an open-ended termination near
the'power amplifier plate-circult inductor. - A single-
urn pick-up loop at the end of the attenuator probe

‘consisting of  capacitors C89 and C37, and resistors

4-53, :The front-panel ‘mounted Attenuator Control
.. moves the probe ir the attenuator housing, and con-
-trols the amount of RF energy passed to the output

~bratton is accomplished by adjusting the RF OUTPUT

- OUTPUT meter across. the frequency range in use.
- An adjustment of the Attenuator Control after calibra-

".tion procedures are completed provides the RF out-

o

.. RF QUTPUT meter needle remains in the ATTENUA-
", 'TOR.CALIBRATED position, In the Model 608E only, "
:.an rf output between +7 dBm and +13 dBm can be se-
--lected. . The Attenuator Control

. discussed. The desired output level above +7 dBm is'
‘then selected by operation of the RF OUTPUT control

PUTmeter o

Ty

the position of -

' ~:'a leveling signal As previously described. RF OUT- . .

Q3 in the differential amplifier stage is terminated in~
"'a network ' consisting .of resistor R263 and capacitor -
.- C208; however, RF OUTPUT control resistor R212 is

discussed in paragraph 4-40. -

of Power Amplifier

PUT. control and Attenuator Control. AMPL TRIM-

- conjunction with AMPL TRIMMER capacitor C17B for = |

 tion, Va“fpiston-.type attenuator is used. - The attenua- |
"tor"hous.ing projects through the rear of the generator _

+R58 and R59. " Capacitor C37 is n movable slug in the

. oscillator,

---connector.” In both the Model® 608E and 60BF, cali- -

~ . and AMPL: TRIMMER . controls for a steady +7:dBm
.- (ATTENUATOR CALIBRATED) indication on the RF. .

“’put’ level indicated on the control dial ns long as the .

: is set to the +7 dBm ,
 position (maximum clockwise), and the RF OUTPUT
/. and'AMPL TRIMMER .controls are adjusted for the .

-RF OUTPUT meter indication of +7 dBm as previously -

- only, andthe output is read direct}y’from the RF OUT- . _ |

WwWwwvaluetronicsicom .- .

T SectionIv .

4-54, Two ‘parallel wires crbsslng the of:én end of -
‘the attenuator housing are used to provide a sample -
~ of RF energy delivered by Power Amplifier V8. The -

energy is applied to the Bolometer through ferrite- .

bead -RFC1, which provides isolation between the
Bolometer -and Attenuator. The Bolometer contatns .
- frequency-response coil L17, diode CR2 and resistor ..
'R60.  The RFsignal detected across resistor R60 and

- diode CR2 is passed throughanRF filter consisting of .
capacitor C38 and resistor R119. Thedetected signal

Is then applied through RFI filter FL8.to the Modula- "

. tion Meter Section discussed in paragraph 4-60, ‘and

to transistor Q2 in the Amplitude Modulation Section

| 4-55. CALIBRATOR SECYION. |

4-56, ' rI-‘he Cnl_ibfator' Section consisfé of 5-Mﬂz OS cil- -

*lator VA, 1-MHz Oscillator V9B, Harmonic Genera- -
“tor ‘and Mixer CRI, Amplilters V10A and V11, and -
-youtput transformer T3. The oscillator. and mixer -

circuits are illustrated In Figure 7-4, while the ampli~

- flers and ;ransforme: are lt_)cnte_c_l_ on Figure 7-5,

4-57. The 5-MHz Oscillator is a crystal-controlied,
electron-coupled oscillator utilizing the pentode half
-of a type BUS tube. The plate and screen circuits are
tuned to the crystal frequency of 5 MHz by coils L6 -
and LT. Trimmer capacitor C23 is used for fine-
frequency adjustment of the oscillator. - The 1 MHz
Oscillator consists of the triode portion of the tube,
with coil L18 used to adjust the oscillator to a point
where the fifth harmonic is synchronized with the 5-

couples energy to an impedance-matching network ~~ MHZoutputof Oscillator VOA. WhenXTAL CAL switch

54 1s set to the 5-MC position, only Osclllator V9A is
active. In the 1-MC position both oscillators are
operating, with Oseillator VoA releren_cingthe 1-MHz

- 4-58. The output signal from Oseiliators VoA or VOB

is passed across de blocking capacitor €24 to diode

"+ CR1 which acts as a harmonic generator ‘and mixer,
" The anode of diode CR1

is inductively coupled to the
routput circuit of Power Amplifier V8 by runninga lead
near the plate of the aniplifier. Oseillator harmonics

- within the diode ‘are mixed with RFoutput signals to

produce audio-beat frequencies across resistor R50
in the grid circuit of Amplifier V10A. The output of

" amplifier V10A is again amplified in V11 and applied

. across capacitor C36 to 600-ohm, line- matching trans- -
former T3. The secondary of transformer T3 is gon-
~nected to XTAL CAL OUTPUT. connector J3 where the
calibrating ‘signals can be monitored. XTAL CAL
- GAIN reststor R58 provides front- panel control of the

~-audio level output at connector J3,

- 4-59. MODULATION METER SECTION,

'4-60. ‘The Modulation Meter Section consists of a

" detector network in the Bolometer portion of the At-

‘tenuator "Sgction, Amplifiers v18 an’d VIG,-Rectlﬁer_
T o Co . W 4T



cem*rmonum'rlon meter ‘M2. The Bolometer is

section appears tn thure 7 5. .

output ‘of Amplifier.-V18 is amplified again in V19 and

feedback circuit connects the plate of Amplifier V19
and: cathode 'of Amplifier, VI8, with rcsistor R99

the steady-state dc potential at the plate of Ampliﬂer

_signal is.applied to the grid of V21B,  The bridge is

RlOO RiOl and capacitor C63

4-83 POWER SUPPLY SECTION

4- 64 Four eeriee-regulated power eupptles are con-

. plies provide +225, -6.3, -165, and +25 voltsdc to the
53, A slide switch Iocated on the rear panel of the in-
fuse “F1' connected between the power supplies and

trated in Figure 7.5 and are deecribed in the follow-
ing paragraphl.. LR L :

& the +225-volt aupply ls recetved across transformer

4761 :The. output’of diode CR2 capacitor 038 and e
resistor R119.in the: Bolometer 23 a de signal which .
is’ repreeentative ofthe RF output level, and the modu-~
lating: Bignal -when internal or external modulation is

in proceee._ ‘The output is: passed through RFT filter..
FL8: and applied to blocking capacitor €38, which
l..oup!es the modulating signal to Amplifter. VIB The .

detector circuitﬁ consisting of twin-triode V21, PER- =
CENT MODULATION meter M2, and associated cir- -
cuitry. Withno modulattng signal applted tothe circuit, .

V19 is coupled to the grids of V21A and V21B. Inthis
condttton, equal ‘current flows.on both sides of the.
bridge, andthe PERCENT MODULATION meter reads
zero. ZERQ potentiometer R106 iz a tront-panel ad- -
justment to compensate for vartatlone in tube and com-
ponent values.. Whena modulatton mode of operation i8-
“"in progress, the peakvalue of the rectifted modulating :

unbalanced accordingly, and. produces an - indication’
onthe PERCENT MODULATION meterthat isindirect
proportion to the amplitude of the modulattng signal.
“Triode V21A is unaffected during the detection cycle, .
.’ since the. modulating’ atgnat 18 ﬁltered by reeietora o

" tained in the power supply section. The power 8Sup- -

Model 608 Signal Generators. . The four supplies are
connected toa common input source through ON switch

strument: sets the generators for use with either a g
115-Vac .or’ 230-Vac power Source, with AC LINE

eourceaaaprotective device. The supplies are illus-

--4-65 THE +225 VOL'I‘ SUPPLY.‘ Input ac voltage to:
- resistor R239

Wi

- T1, - The secondary contains bridge .rectifier CR8
through CR11 and filter capacitor C40. The supply is
\Mlustrated ‘in‘ Figure 7-4, and- the rematnder of the e
- . 77 " V16B, with the output c¢nnnected to the load through

- front-panel mounted DC 0. 25 AMP fuse F3. The -185
~ Volt: Power Supply output is used as reference, being
applied through a voltage divider consisting of resis- |

series regulated through triodes V13A, V13B, and

tors R70 through R72, Any change inthe load is sensed

across +225 Volts Adj potentiometer and appliedtothe -
-control grid of Comparison Amplifier V12. The plate

of amplifier V12 controls the conduction level of the

.series regulators, and holds the output voltage con-
stant. The +225 volt supply is used to reference the -
‘ ] _ o +25 volt aupply dtscussed tn paragraph 4-69, ‘
- passed to the plates of Rectifier V20. A stabilization

installed in the circuit for frequency compenaation. ~ ~ 4-66. THE -6,3 VOLT SUPPLY. Input ac "0"389 to
055 ac couplee the plate ot' V19 to the cathode of V18,

the -8.3-volt supply is also received across trans-

-former Tl. :Rectification and filtering occur across

bridge rectifier CR16 through CR18 and capacitors
C75, TransistorQl operates as a comparison ampli-
fier and series regulator, with the base circuit ref-

_ ¢renced by -7.5 Vdc developed from the -165 Vde
. supply across resistor R260 and Zener diode CR20. *
" 'The output voltage of 7.2 Vdc is applied to RFI Filter =
 FL4 where 0.9 Vdc s dropped. The -6,3 volts is
" - then used as a filament supply for RF Oscillator V8, .
‘Buffer Amplifier V22, - and Power Amplifier V8, Flla-
© - ment voltagn for the remaining tubes in the instrunient

is provided by a Beparate Secondary winding of trans-

- former T1. The latter winding also supplies voltage

to a light behind the: MEGACYCLES dial, and to the

AC POWER light located on the front panel. Both -
Iampeare Iightedwhen awitch 83 is tn the ON position,

4-67. TH‘E' 1‘65 VOLT SUPPLY. Input ac voltage to

the ~166volt supply is recelved across transformer T1,

and rectified by dicdes CR12 through CR15. ‘I‘rtode
. > V1BA ig the series regulator, with the grid controlled

- by the plate of Compartson Amplifier V14 whose cathode -

18 referenced by gas tube V15. The voltage level is

controlled -165 Voits Adj potentiometer R80, with the

output appliedto the load and to the +225 and 6 Ivolt’
'supplies fer reference. S

ra

4- 88 THE +25 VOLT SUPPLY Components o! the .
* . +25 volt supply are located 'on the Modulator and ALC
. Board, which also contains a portion of the Amplitude .
. Modulation Section circuits discussed in paragraph
-'4-37. Acpower tothe supply is received across trans-

former T2, and rectified by diodes CR29 and CR30.

‘Tranalltor Q11 is the series regulator, with the con-
_duction level being control by Amplifier Q10. The: =

supply is referenced by +225 Vdc received across

;7. Model B0BE/F .
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S _ bearlngs, lncludingthe smallpulleys used in the atten-
T " . uator drive system, shouid. be lubricated quarterly
: h a light slid il such as Shell Tonna G. In
“This section contatns inspectton requlrements, N ::lilt c:sesgl:wold g::f l?.tbrig;tion. e'!'he points to be

performance and - test" procedures, troubleshooting .
techniques, andrepair instructions for the Model 60BE, 11;.“1';‘:::‘;:’2 are.listed, in Table 5-2 and illustrated i

m‘rnooucﬂohi;' o

and 60BF Signal Generators. - Generally. maintenance
procedures for both instruments are identicalandwill _ e
be presented inone set of instructions. . Where dilfer-‘ Sl e '
ences occur, Sepay! ate instructions for each knstrument
ill ‘beincluded. ' ‘The test: equipment required for 5 9'- PERFORMANCE TESTS
mainteénance is lls ed in Table 5-1, Test instruments -
other than those listed may be used if the performance
equals or exceeds the minimum specification listed.
Two testinstrumentsmustbetabricated these include S e e S B
2'100-ohm’ termination and loop antenna, which are . 5-11, -The following paragraphs check performance
illustrated,ln Flgure 5 1 .j L g - of the signal genexators during incoming inspection
' R tests, periodic instrument evaluation, troubleshooting,
and during equipment- calibration periods. The tests
_can be performed without access to the interior of the
- instruments, The specifications listed in Table 1-1
. mre the performance standards,  Unless otherwise
spectﬁed in'the test procedures, the following controls
. are set to the lndicated position for each test

‘5-_10.'PURPO.SE','__€ T

MODULATIONswttch. e cw

o TSRS | § hc(a equipment has been subjected to unusual a Cursor knob ¢’ « .+ o« o Aligned with panel marker.
conditions (excessive molsture, dust, heat, vibration, o i SRR
etc.) it is, suggested that’ the instrument be removed - HNE FREQ control E Aligned wtlh panel marker
from the, cabinet and inspected for dirt or moisture 'KTAL CAL switch W s swa s s . OFF
accumulation, loosened components, .or any- possible - . ‘ : ' A ‘
slgn o! rlnmsge.. Forced air under medlum pressure i" R
is- recomm' 'nded for dustlngand drying, although care’ ¢ 5—12 FREQUENCY ACCURACY AND
mmust be taken not to vary the settings of the internal- R " RESE’I‘TABILITY TEST '
& ”]ustment potentiometers and cspacltors during the. :

rocess. _ o o

RO
Sa .

o '. -;f@f FE .a_ Connect stgn.a. generator intest setup lllustrated
L f‘ tn Ft,ure 5-3. i . -

L o b Set, FREQJENCY RANGE switch to range A.

,-‘ ) .‘ . o . i

T Sl At"]‘ust FREQ OUTPUT and attenuator controls
at ':;le- gzrosrfﬂﬁﬁfgﬁ;?;::ﬁ?o;::rﬁg E‘luhb:;c::ﬁ ,' S to obtaln proper triggering of electronlc counter.
in many applications and requirg:no subsequent atten- .
" tion, Ball be;arings thatare not fully shielded require’ - . d, Adjust !requencycontrol tothe low end approxi-
. only Iight machine oil, ‘After prolonged uee of the in< . mate center and high end of range A; record MEGA-
“strument, ‘Tubricated" points  should be - checked for - . CYCLES dialsettingand electronic counter indication
'excesslve dust accumulatton or drying ol Iubrtcant .- at each position, -Electronic counter should indicate’
. ;' ’ L wlthln +1% of MEGACYCLES dial setting. :

e Retune frequency control to each MEGACYCLES'
~dial setting recorded in step d. ‘Electronic counter
should lndlcate within 20, 1% of indication recorded in

5—8 Tlm mamtensnce is partxculsrly unportsnt
when the instrument is operated contxnuously orfor
severgl houra daily. Calibration accuracy and in-. -

strurqent depcndablhty can be msuttamed only by atel’ d.. ‘
ubrication of the two worm gears in the tun. . .’ Repeat steps d. and e. for FREQUENCY RANGE

\nism,. Othcr rnblnngr sur{scss snd sleeve ; Bthrough E.
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‘_Te"s:t_'th\ipmcnt. Required fpr'_Mﬁ{ntenaﬁcé . .

. Model 60SE/F | . -

[EFI :

P

e Critical Sbecﬂica{icﬂé a0

" Rerommended Model

| Etectranic Counter . |-

o Frequency Range' 10 MHz to 445 MHz
- Accuracy: x0.005% - . ‘ .‘

(HP 5245L with 52538 -

¢

plug-in unit

Power Meter .-

Range 10 uW to 10 mW ,
‘Accuracy:  +5% of full scale

- HP432A'

1

Sy

s ff'i‘:'.l“h:cl;iiiléit?ai:".upunt

o 1.“
et :

| Frequency Range: '10 to 480 MHz -
USWRi1,6max .o

HP 478A

Coaxial Attenuator '
Coa.xlal 4\ttenuator

‘|". Attenuation: 10 dB ’ ,

Attenuaticn- 20 dB

HP B491A

HP 84924 .

Osciuator'

5' A

e Frequency Ra.nge. 20 Hz to 30 kHz

Envelope Distortion: 0. 2% max

. Output: 1Vorms - o7

OQutput Impedanice: 6008

. (HP 200D

| Voltage Range: 0.1 mV to 3uov;_
/. Decibel Range: -72.to +52 dB ‘
 Frequency Range. 20 Hz to 6 MHz

HP 400E

| Distortion Aralyzer |

‘?.ange' Sl-lzto GOOkHz '
tccuracy.‘.ts% : :

"HP 334A

[ Deviation Meter -

Frequency Ranse* 50 to 150 MHz e
-Accuracy 3% -
o Deviation Range' 0 to 5 kHz

I Menaurements Corp
..~ Model 1.0

+|- Power Supply.

R X7 32V v_arlable. R

"_'Hp'szlm" '

‘Oscilloscope: .

" Vertical Bandwidth; ‘5 MHz.
. -Verttcal Sensitivity- 5 mV/cm .

" HP 140A with 1402A and
~ 1420A plug-in units

'-"-None

UG-201A/U

Cryetal Detecor

""‘.-'«Frequency Range. 10 MHz to 12 4GHz - .

‘VSWR: 1.2 max

- Deviation from Square La.w' <0 5 dB

over a range of at least 30 dB

. 'Input Impedance: 509 . .
i ' 'Impedance Output-'ISKn 10pf

" HP423A

*|"Dummy Load

" Resistance: -100Q +10%
Wattage: 1/2W .

-

See Figure 5-2 -

| Pulse Generator .~

Fulse Wldth' lOpsec '

" Pulse. Amplitude: 10 ¥ peak nto 2KR

Pulse Rise and Decay: 0,02 usec max

" Repetition Rate: 50 to 5000 pps

HP 214A

" .Speclal -

- See Figure 5~1

| Toop anterma

" Freq: 400 MHz ' '
-Sensitivity 1 pV. Absolute calibration :

"HP 1408 with 85541 and 8552A

Plug-Ins.




. Ségtioﬁ V’

Table 5-1. Test Equipment Required for Maintenance (Cont.)
T T 5 s Tl e

Criticat Specifications

Reéommended Model .

\ Range.r 15 to 30 mA

.\ Accuracy: - +5% -

. HP 428B

_‘Sensitivity: ‘at least v full scale
| : Attenuator Range: 40dB
/| Attenuator ‘Acr.:}lracy:-*_l-_O. 1dB

HP 415E -

Double Balanced Mi.xer

| Frequency Range: 10 to 480 MHz

'HP 10514A

| \Prequency Comb
. Generator

‘" "Frequency Range: 10'to 480 MHz =~
-.u..;‘Comb Frequ,ency- 1'MHz L

 HP B406A

‘| - Cutoff Frequency: 100 kHz - -

!
[ .

{ Fl!ter Klt S

j{:'F‘reql.iem:y Meter/ |
o | Disey Out Accuracy: Better than 1%
lnternal 1='ilt«ar.= 10 kHz, low pass

' Discriminator Output: 100 kHz/V

HP 5210A/10531A

. Bandwidth: 0 to 20 MHz .
+.Vert Sensitivity: 60 uVém -

HP 240 with 1406A plug-in unit

‘LAB Dual Range, . , -

| o fﬁf_Oﬁtim't:' 0o vde
5}_DC§‘P°'_’¢" Supply‘_{‘:;‘-_‘: B PR e

\

HP 6204B

“Electronic Counter, -

j»nesolution- 5 dxgits S N
| Function:  Frequency to > 350 M:Hz '
N Input Impedance -60 ohms ‘

- HP 5248L with 5252A

plug-in unit =

22| Compatible with the 608F

 HPB708A

. LOOP ANTENNA

—- 6 IN.

L0 INSULATED 16-GUAGE - CONNECTOR R

g " - 100-OHM LOAD
_ 100 OHM * 10% . o : ‘
fa L2 WATT

S0 i UGHI094/U .

IR KNS L  FEMALE BNG .~
L ”fﬂ:‘ '-'*f‘g:,F'_:..f . "~ - .CONNECTOR .

© Figure 5-1,

Fabricated Test Equipment

B ¥ I




*“Model 608E/F

Table 5-2. ‘Lubrication Chart

Loy

'lt.db;i“c'at‘_iqnpb;pt_(éee Figure 5-2)7.“‘ R __Lubri_ca‘nt co

’_Oscillator and amplmer worm genrs ‘ R ' .‘_ . "Molykote (type Z)" :
f'AMPL 'I'RIMMER stOp mechanism EEEER A I o _— _ 'Light machine oil . _
;AMPL TRIMMER toggle mit - S R R " Light machine ofl .~
"AMPL TRIMMER drive link o "0 Light machine ofl

mpliﬁer worm drive sha[t .' S oo Light machine ofl
JRF‘AmpliIler slidlng coupler R | R " Light mnchine oil - _
-.'Attenuator pulleys 0 e S T 'Light machine ol
et Attenuator drive shaft bearing (front) Y o Light machlne oil | |
: _a‘;'{"Attenuator drive shaft bearing (renr) : " R R R Light machine oll . L R E

 MEGAGCYCLES . =~ = RF ANP © . _RF AMP.
DIAL !I-IUB- .- SLIDING . - CAPACITOR = : _
RN '-j j COUPLER SRR DRIVE _SHAFT. .~ -
" FREQ. . RF osc. b awe Tnmnen
STOP . CAPAOITOR SRR I 'DRIVE: LINK
' QEAR.. _nn:vg SHAFT " R DR

- FINE . TRIMMER . CAMP C . AMP
“FREQ.n | - srop © TRIMMER. .- WORM
ADJUST. ©oc) o MECHANISM . | STOGGLE NUT ' | . DRIVE SHAFT

b Do ese T awe
o AMP T woRM- 7 WoRM .
. UTRIMMER " - DRIVE . . DRWE = '

F‘iéure 75.-"2." __ Ilubrlcat_lon" Points, RF Tune':'_ﬁrive‘.MgchaniSm '




. ELECTRONIC COUNTER

T, INAgE
. I

Figure 5-3, ﬁf‘.'lfl"x"équ.eﬁcfAccuracy and
. Resettability Test Setup

inFigure 5-3. . -

e
U

CYCLES dial reading of 480 MHz," or Model 808F for
MEGACYCLES dlal reading of 455 MHz, - =

propgg‘tx_'_ig;er‘lng.ot electronic counter, . -

* {248 kHz) of 480 MHz in Model 60BE, or +0.01% (+45,5
kHz) of 455 MHz in Model B0BF at zero beat in headset.

: Sét XTAL CAL awitch to 1 MC position. |
. Adjust frequency control on Model 608E ot 60SF
or MEGACYCLES dial reading of 270 MHz at zero -

beat in headaet." | . .

‘indica RS

ca_te.;jtt'll_lin +0.01% (27 kHz) of 270 MHz.

b

g;,'_“R_eaajus't.';_-__fx"‘e'qﬁéhcy: control - for zé\x.'o_‘ beat.-. in .
headset.. Adjust XTAL CAL GAIN control as required.,

. Electronie counter should indicate within 10, 01%

2 & Rebehfﬁiéﬁs f. and'g. Electronic coﬁntér.Should . '

v vallistronics.com ~ -+ ¢

Plugheadset intoXTAL CALOUTPUT connector, L

' Adjust Model 608E Irequency contéol fos MEGA-

]

1, Adjust ..F OUTPUT and attenuator controls for i

*_trols for a +7 dBm (ATTENUATOR

.. 5:14. FREQUENCY DRIFT TEST. S

- 2. Comnect "signa.‘l éénerator‘in test Seiup illus-
- trated in Figure 5-3, : oo

b. Set FREQUENCY RANGE switch to range A.

Cole Adjust freqi:enéy
d_la_l reading of 15 MHz.

d Adjni-t. RF OUTPU_T and attenuator controls for

= proper triggering of electronic counter. Allow signal
- generator to stabilize, i.e., for one hour after turn on
ah_d ~26 minutes after a frequency change. - '

‘e‘. Record e'l'ectrbnié'cou:nfer indication.

_-£. 'Wait 10 minutes and again record electronic '

.., counter indication. Frequency should be within
- £0.005% (+750 Hz) of the indication recordedinstepe.
. .'g. Rape'it l.tepl.k' e. ;md f. for the followingx FRE-
QUENCY RANGE and MEGACYCLES dial settinge.

S R R S L AR +Allow the signal generator to stabilize for 25 minutes -
.. Connect ‘signal generator intest setup illustrated . -

after changing the frequency before making the fre-
quency drift measurement. R o

FREQ RANGE FREQ. DRIFT

30 MHz |
. 150 MHz
340 MHz

. +1,50 kHz
43,75 kHz -
#7.60 kiz

#17, 00 kHz

Mo a

5-15. RESIDUAL FM TEST,

_ a. Connect signal generator intest setup illustrated
in Figure 5-4, = . L :
~ b. Set FREQUENCY RANGE switch to range A,

. Adjust . frequency control for MEGACYCLES

" dial reading of 10 MHz,

'd. Adjust RF OUTPUT and AMPL TRIMMER con-
" indication on RF OUTPUT meter. -

e. Adjust atténqétor control_tof ouiput Setting of

0dBm.

- : f ' Readi;:'lt fmjuanc:r coﬁtrnl fof a '50 kHz indica--

tion on frequency meter on the 100 kHz range.

5-5

Section v

CALIBRATED),

control for a MEGACYCLES



s:eruf\':. sauem'ron
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7 losi4A .
- MIXER

. ; _. ‘ NF.'
U QUTRUT :

g S

LU0 FREGUENCY. |
", COMB GENERATOR '/

I FILTER -

' 52100 .
. FREQUENCY METER

_ 140A/1408A°
0SCILLOSCOPE -

S
r

played on oscilloscope, ‘Measurement should not ex-
lmum deviation)

Measure paak-to-peak amputude of sl.gnal dis- '
ceed 100 uV peak-to-peak (10 Hz peak-to-peak max-

" INRUT g

' _‘F"!'g'u:_'e §-4, ﬁeé'idual and Ihéi&ental FM Tesf.Set.up N

"‘h. Repeat steps d. . through f. at the FREQUENCY
" RANGE and MEGACYCLES dial settings listed with
chan. .

- OSCILLOSCOPE INDICATION

~ RESIDUAL FM

MAXIMUM DEV

30 MHz

applicable oscilloscope indicntions in the following

70 Ml-lz e

150 M}:z‘ A
300 MHz'K.; |
400 Mﬂz .
CdoMm:
| s MHz (soas)
""‘455 MHz (soar) :

S| aso vma eosm)

-300 N _pﬁ;pk
700 oV popk
L5 mV pkepk
3 mV pkepk

4V e

| 4amVpkk
" 4'IIIiI'ﬁV'pIi:-‘-pk

| -'.4 55 mV pk-pk.
- 4 amVpk-pk" |

30 Hz pk-pk
70 Hz pk-pk
150 Hz pk-pk

300 Hz pk-pk

400 Hz pk-pk

| 420 Heplpk
450 Hzphopk

455 }:z ple-pk

480 Hz pk-pk

Awww.valuetronics.com . .




: 5- 17 MAXIMUM RF ou'rpu'r TEST..

Ty

Ca, Connect elgnal generator intestsetupinustrnted .. ‘
in thure 5 -4 ‘

‘in Figure 5-5.

b Set FREQUENCY RANGE swltch to range A ' b Set FREQUENCY RANGE swltch to range A,

e Adjust Irequency contr\bl for MEGACYCLES_ e

; diat setting of 10. MHz. position.

‘_t:f'dl ' ?djust nrr ou'n?u'r andAMPLTRIMMER con-
. .trols for a +T dBm (ATTENUATOR CALIBRATED ) .
L indication on RF OUTPUT meter. _ )--'- .' posmo“' o

'

u'e. set MODULATION switch toINTlOOO - poéi‘-“‘
tion. - . o

Lot

BOBE/F

.-.,‘t.-fanjﬁstfmobumrlon control for a 50% tndi a-'-*i S e T

ik on.PE;nCENT_MODULATION meter.» .% c Tl e _Re OR o Comm
B [N o O e} _ ~ METER
Adjust attenuator control for output of 0 dBm. ' ' B I

h' ReadJuet frequency control for a 50 kHz mdlca- o ' w;m o -
tlonon frequency meter on 100 kl-!z renge. S ' o 1

¥ .-‘;Weasure peak-to-peak amplltude of s!gnal dis- ATTENUATOR

a)
played on oscilloscope. - Measurement should not ex- m%ﬁon

ceed 2,0 'mV i peak-t o-peak (200 Hz ee.k»-to-
maxtmum devlation) ‘ P peak

Jo© Repeat etepe h ‘and i at theFREQUENCY S
RANGE ‘and MEGACYCLES dial ‘settings ‘listed with -~
:__appltcable osctlloecope tndtcattons in the following

~ Figure 5-5. RF Output Test Setup

OSCILLOSCOPE INDICATION =

. FREQ. RANGE |  : FrEq

 INCIDENTAL FM MAXIMUM DEV

B oMEz L mVipkepk 600 Ha ple-plc
C . -_.'_"m‘llnnz_h o anpk-pk | ?'1"400"1.1'3 pk~pk
D i an < R — s e
R e e 2000 B ppic
E ‘”'-_'_400'an E 20 mV plepkc - 2000 Hz pk-pk
E ..“.‘.‘..' ‘ ." 420 MHz o 7 | 20mVpk-pk X __200.0}‘12 pk_-pkl.'
E 450 MHz (soam '.‘."'_ 20 mV pkepk ‘2d06_Hz:pke "
E [ esMiEen | pomvpe 2000 He peepic

E R -3-‘-.‘._480 MHz (eosn) ' . _-'-?f’.?"v pl_g-pk _.30.00 Hi'el‘?pk' N

www.valuetronics.com =~ 7

. R 7 IR 'Secuonv -

© . Connect slgnal generator in test setup illustrated‘

e Adjust_RF OUTPUT control to the full clockwise .

d Adjust attenuator control to the full clockwise "

RN . Rotate - trequency control through entire Ilmite
of range A, . Depress -and tune AMPL TRIMMER con-

b1 output pea.ked

‘f.j 'Obeerve power meter for mln!mum output du ™~

acroee the range for the GOBF

G

g
: through E.

2.“5 13 FREQUENCY RESPONSE AND LEVELING -

B in Figure 5 5.

e Set FREQUENCY mnoe switch to range D.

dial readlng near center of Irequency range. D

; +7 dBm.

quarter turn from counter-clockwiee etop.

.\

follow ‘right. and kick back.suddenly. ‘Stop' tuning
e AMPL 'I‘RIMMER control when needle kicke._l :

A

BRATED)

- side of MEGACYCLES dial- setting made In step c.

.. ‘It RF OUTPUT meter needledoes not lock on +7 dBm,

.- slowly readjust RF OUTPUT and AMPL TRIMMER
: controle until need!e remalns at +7 dBm poeltion. :

. D Pea]r ~to-peak power meter varlation should be -
. less than +1 dBm over range and RF OUTPUT meter

e j Repeet ltepc . through i.for frequency ranges A
B through C and range E. The AMPLIFIER TRIMMER
- adjustment for leveling on bands A through D typi- -
‘cally is thelmtullethngofAMPLTRIMMERplue one
- readjustment. Band E is typically the :mtml uttmg
: .plul up to threoreadjuctmentc. o RETEEY

. : 5-19 RP OUTPUT ACLURACY TEST.

E ! trated in F:gure 5-5 omtttxngtMSlA 10-bB Mtenuator.

trol when necessary during tuning cycle to keep the

ing tuning cycle. ' Indication should be a minimuni of .
-+3 'dBm "over the . range for the - BOBE, and -3 dBm . -

al Connect signal generator tntest eetup nluetrated' '4

'Adjuet trequency control fora MEGACYCLES
d Adjust e.ttenuator control !or edlal reading of -

e. Adjuet RF OU'I'PUT control approxtmetely one- . '

f. Adjuet AMPL TRIMMER control-knob arrow to _
ght-o'clock position’ and tune (without - ‘depressing) = -
elowly clockwise.‘ RF OUTPUT meter:needle should = -

g Adjuet RF ourpu'r control for an RF OUTPUT |
meter' tndtcation of I-7 dBm (ATTENUATOR CALI- .

h Vary Frequency Control afew megacycles etther

Vary Irequency control ecroes frequencyrange =

needle should remain at +7 dBm poslttcn. C L

Ca Connect _signal xvnerator in test oetup 1lluu- S

- .

b. Set FREQUENCY RANGE switch to range C

c. Adjust Irequency control for MEGACYCLES dial
- reading of 70 MHz. . S

d. Depress and adjust AMPL TRIMMER control for

) maximum indication RF OUTPUT meter.

S e AdjustRF OUTPUT control for +7dBm (ATTEN-
- 'UATOR CAL]BRATED) indicatton on RF OUTPUT.
* meter, :

Repeat eteps e. and I 1or Irequency ranges B_ .

. 1, Set attenuetor control to OdBm poattion. Power
meter ehould 1ndicate 0 dBm +1dB.

5 20. UNCALIBRATED RF OUTPUT TES’I‘

L 8. Connect signal generator tnteetsetuplllustrated.
in Flgure 5 6. .

b. Model BDBE should provide indication ot--l 8

~dBm minimum on power meter. Model 608F should

‘ provlde power meter indlcations as follows. o0

1040 215 MNS 1.8 to +7.0 dBm
. 216510 400 MHz:_+2.0 to +6.0 dBm
400 to 450 MHz: '+1.0t0 +5.0 dBm

\

U — ’ 4324

O O POWER METER
nr . THERMBYOR

outmT ¢ MOUNT -

Ty 1 4784 :
: THERMISTOR -
: |: MOUNT

[}

" Figure 5-6. Uncalibrated RF Output
" Test Setup ‘

| ._[5’-21.' EXTERNAL SINE-WAVE MODULATION

AND MODULA_TION METER TEST.

-a. Connect aigna.l generator tn test eetup illuetrated

. ;‘ in Figure 5-T.

b. ‘Set mt:ouencr RANGE switch to range A.

e Adjuet !requency control for MEGACYCLES

4 d!al reading of 15 MHz, .

d Adjuet olcllloecope gain for envelope emphtude

of 5em peak- to-peak. ‘f,i'*‘ o

€. Set MODULATION switch to EXT AM position.

o quel'aoae/r

L e0mEF 1 - o L
" SIGNAL GENERATOR [ e

\ .lI



S 408

. oomeur @ |

,'Flgure 5-7 External Sine-Wave Modulatton
‘ and Modulation Meter ‘Test Setup

£ Adjust oemllutor for a 2 kHz. -volt rme output
obuwed on VTVM .

95% modnlatmn,

h. Ad;u-t MODULATION control for 90% modula-
tmn mdxcatxon on PERCENT MODULATION meter. .

, ,t Measute peak-to-pea.: amplltude (in centlmeters)

“210% modulatlon)

R :.ERepeatetepnh andx. toteetthefotlowxngmodu-
latxonpercentager Coe ,

s S .| Equivalent
Percent Modulatton -] Modulation -
: Meter. - . Amplltude | -Percentage’
@ em) | @
o8t 0 ]14.04£0.25 BOAS
[y L 3.5x0.26 | T0+5 -
3.0+0.25 60+ 5.
12.6+0.25 | 50+5
2.0£0.25 05
S13.540.25 | 30+5 -
11.0£0.25-°| 2045,
10.5+0.25 | 1045

o ua—a_‘rea’tuﬁg.om .-_o'm

L CALIBRATED condition. o ‘

| _OSCILLOSCOPE ;
B 16028 -
_ : DUAL-
: TRACE

5 f;j.' f. Adjust Monum'mn controlto maximum coun-

Adjl.lll MODULATION control maxunum clock
wue, PERCENT MODULA’I’ION meter lhould mdlcate h

i of modulattonemrelope{rom uppermost peak to upper- .
: most’ trough.”. Amplitude should be. 4 510 5 em (90 '

"

o Iyzer. Distortion ehould be <2%

- meter should indicate 0%, :

" adjust frequency control Ior a MEGACYCLES dial -
: readlng of '10 MHz. . '

.' OUTPUT meter.

e Depress and tune AMPL TRIMMER control for - '
' peak tndtcation on RF QUTPUT meter, :

: TENUATQR CALIBRATED) tndicatton on RF OUTPU T

. Dutortlon ehould be <5%

" Section V

i,

. e 22. INTERNAL MODULATION 'rr:s'r

a. Set FREQUENCY RANGE switch and frequency
control to any desired poaition.

b. Adjust the RFOUTPUT control for ATTENUATOR

Adjust Attenuator control !or o dBm.
d Set MODULATIONswitchtoINT 1000 LY poaitlun..
e, Adjust MODULATION’ control clockwise and .

PERCEN T MODULAT]DNmeter should indicate atleast
- 95% modulation. -

. ter-clockwise position. PERCENT MODULATION

Set MODULAT‘ON e\vitch to m'r 400 n position.
h Repeat steps e and t, '

5-23,. gﬁvgmpe DISTORTION 'rns'r; |

" 'a. .Connect aignal generator tn test setup illustrated
ln Ptgure 5-B, = '

i
iyl

b Set FREQUENCY RANGE switch to ‘range C and

| c.'{ Set MODULATION ewitdh to cw posltion.. |

- d. Adjust RF OUTPUT control for tndtcatton onRF

f. Readjust RF OUTPUT cnntrol Ior +'T dBm' (AT- ‘

meter. .
g. Adjust oeetllator for a 10 kHz, 1'v rms, ou'tput.
h Set MODULATION swttch to AM posttton.

CH Adjust MODULATION control for 30% modula- ,
tion indicatton on PERCEN’I‘ MODULATION meter.

j Meaeure distortion using 334A Dmtortmn Ana-r -

k. Adjuet MODULATION control for 70% modula-
tion and measure distortion at’ des:red frequencles. :

- 5-9-




o goBEF
. _SIGNAL GENERATOR

Model 80BE/F

."ZOOCD SRR o : :
'-{ OSCILLATOR Lo

AM PULSE
NPy

LYy

o

RE:
oUTRUT

. 334A :
DISTORTION ANALYZER

~ ©

INPUT
CRYSTAL '
DETECTOR -

Figure 5-8," Envelope Distortion Test Setup

N 5 24 EXTERNAL PULSE MODULATION AND
5 RESIDUAL LEVEL TEST.: -

n. Connect signal generator intestsetupinuotrated

- _in Figure 5 9

b Set FREQUENCY RANGE swltch to range C

c..Adjust frequency control foraMEGACYCLESZ B

}na: Feading of 44 Mz,

d Set | MODULATION switch to PULSE SET RF
:,LEVEL poaitlon. L

Ve ‘Adjust RF OUTPUT control for indicatlon on RF:‘ .

K OUTPUT meter.

e Depress andadjust AMPL 'I‘RIMMER control for '_ ‘

‘-‘peak Indication on RF OUTPUT meter, -

Figure 5 9. Pulse Modulatlon Test Setup o
5 o ‘ _ |

o la0a w :
0SCILLOBEOPE
» . omr
. THG
R O “ Inpur
t402A - LoAD
" DUAL=TRACE ———-T-
T AMPLIFIER - gomrse - fuc-zean
. _SIGNAL GENERATOR | .
iaea '
: JGENERATOR :
423A,0PT. 02 -
| CRYSTAL
oz‘recron o
- UG~201a/U :

'y Read_‘luat RF OUTPUT contfol for o 47 dBm
(ATTENUATOR CALIBRATED) indication onRF OUT- -
PUT meter. _" : .

o h. Adjust attenuator control foroutput indication of
A | dBm.‘ ; _ .

4 Set MODULATION switch to PULSE position. _

i Adjust pulse generator for IO-\rolts pos:twe '
-output IDpsmde. S ‘

) k. Oscilloscope should indicate a combined pulse
rise and decay time of. 4 psec maximum and a pulse -
width of 10 +1.6 usec. o ' '
L ‘Set FREQUENCY RANGE switch to range E.

- m, Adjust n-equency control for MEGACYCLES diaI
. ‘setting of 220 MHz.

. Repeat steps d. thtough k.

: o. Connect signal generatorintestsetupillustrated
in Figure 5. 5 omitting 10-dB nttenuator.

p’ Repeat steps d through h,.

q. Set MODULATION_ switch'to PULSE position,
Pov._:er meter should indicate -13 dB minimum,

» _15-25. RF LEAKAGE TEST.

a. Connect m;nal
in Figure 5-10,
b. Set FREQUENCY RANGE swltch to range E.

c. Adjust’ frequency control for MEGACYCLES dinl
reading of 400 MHz,

generator intest setupillustrated .




I ModelsE/F. L section v

+

5- 26 FREQUENCY CONTROL mpu'r TESI’
(MODEL 60SF ONLY),

B R Connect eignal genero.tor ia test setup illus-‘ :
'trated in Figure 5 1. . ) .

1l

- ‘g b. " set FRmQUENCY RANGE switch to range A

e Adjust frequency control for MEGACYCLES '
dial reading of 10 MHz. ‘ \

R : : S ‘ o " d.. Connect power supply a.nd adjost for -2 Vde ot
: R FREQ CONTROL INPUT. NOTE { t
SR Figure 5-10 RF Leakage Test Setup ) ;readiqng ONT or Feqiency counter

d. Set MODULATION switch to CWpoeition. g e Adjust power supply for -32 Vdc atFREQ o

€., Adjust RF output control Ior ATTENUATOR CONTROL INPUT.. The frequency counter should .

o 'CALIBRATED condition. : _ indicate a frequency cho.nge of more than 0 2% or -
. 1. Adjust Attermator control for 1 4V output. - 20kHz.

l,lng Adj“ Bt apeetrum ona.lyzer for reference of . A Set Irequency to high end of ra.nge A 21 MBz.

i Rt Dlsconnect the cable from signal generator o

. S B Return power supply \roltoge to -2 Vdc at the .
‘_“' OUTPUT connector. Set ATTEN to 0.1 4V. . FREQ CONTROL INPUT, The frequency counter
. T_ i Connect loop antenna (see Figure 5-1) to cable. should indicate a frequency change of more than 1%

‘ . j Probe with loop antenna over entire signal or 310 kﬂz'
.-::_'generator cabinet area. ~The spectrum analyzer - ‘ B o
‘indioation ehould not exceed 1 p.V. h. -Repeat this test on other bands of interest.

N : . N
".-‘_i’,,w.'.' :
T

o

. GOBEF . - ' i
SIGNAL GENERATOR .

O hammisons | T, L ' onc3246L/52428 -

S Teaoee S . - FREQUENCY COUNTER
Voo POWERSUPPLY | e - T —= .
o L CONTROL,. - . . - -RE : N | .
\:.i‘; . - ) ) . 4. j. . B BT ‘ . 'Q.UTHJJT ‘ A _. . . ) | et

8.1




5-21, FREQUENCY ANALOG om'pu'r 'rx-:s'r

(MODEL GOBF ONLY)

ck on eignai generator. L
it b Rotate irequency control for a MEGACYCLES

indicate between 2500 and 3500 ohms.

dial’ reading at the extreme high end Ohmmeter
ehould indicate zero ohms :

‘ Connect eigna.l generator intesteetup illustrated
in igure 6-12... '

* Set BDBF and B'TDBA controis as iollewe' |

5 ean

ERAE
: high end of band

: FREQUENCY RANGE
FREQUENCY v e
; MODULATION switch :

‘thi.a

B'IOBA

FREQRANGE e e L AT
FRBQTUNING.‘.‘. « +_»’s . centered -

a.' Connect ohmmeter to FREQ ANALOG ou'rpu'r

dial reading at the extréme lowend. Ohmmeter should -

i 5y ‘Rotate irequency control for nMEGACYCLES '

Model BOBE/F t

-5 'I'he BTOBA meter will stop eearching, indicating :
that phaee lock is established .

d. Slowly tune 608F across band A. The B708A
meter pointer will move to left, indimting that " the

- FREQ CONTROL ‘OUTPUT voltage is changing to g
maintain phase lock. When end-of-lock range is. -

‘reached, the 8708A meter pointer will jump to right
indicatingphase-lock is re-established onthe next lock
point. On the oscilloscope, the dc level will shift to

o approximateiy +3.0 V whenthe frequency is increased,

~and approximately -1.0 V when . the frequency is

- decreased. The oscilloscope trace should not jump - -
. outside the the +3V and ~1V limits (this indicates
_ waak loclnng due to either 608F or the 8708A). -

e Repeat steps c. andd for frequency rangc., B

E ,throngh E..

529, ADJUSTME!\!T.

5-30. The following procedures list the internal adjust-
' ments necessary for proper operation of the signal -

- generator. The test equipment required to perform

the adjustments are contained in Tahie b-1.

WARNING

-Performance of the foliowlng routines re-

quire that the dust cover be removed from"
-the signal generator. Lethal voltages exist
- within the unit. Exercise extreme caution

; MODULA’I‘ION i e .‘ R oW ‘when periorming the proceduree.
?1 L : 1 -‘ ¢
b
-
. 6osF .. B
SIGNAL GENERATOR L
i A " 1408420804028 . - '
o R : OSCILLOSCOPE . ..
- N . - " . . i
R : 5" sroeA S
SN YNCHRONIZER . .
o Loy I urla‘gnl. mggﬂncv r"f\{u - i m T _ T .
"";” | OUTRUT OUTRUT - : 0L dowiron SUTAUT et o R o wut] -

di==

7

www.valuetronics.com
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. Figure 5-12. Synchronization Test Setup




5-31. POWER SUPPLY VOLTAGE
. ADJUSTMENTS, -

: . T . ;
;- . N .

5-32, '}j:.’.l‘h'éfe ‘are four adjustable de operatingvoltages:

.

18 ot caused by excessive current drawn through the

-regulator or by inadequate voltage supplied to the reg-
ulator from the power supply rectifiers. . o -

voh

- 5-33, 'Because of the Interdependence of these power

~ regulators last.

; ‘;;a'-} mnect " ;
“ line voltage applied to the signal enerator. .

i} ét_signal_égnefatér controls as follows: L

" MODULATION control
©»RF OUTPUT -, , -, . -,
~FINEFREQ ... ..,
_Frequency .. . . .. .
. AMPL TRIMMER . ', -

. . centered

LN BT N T R T T T
"-'-0111_-‘

-
-
-
»
.
.
-
.
»

LI R R I R N

, c. Adiust line voltage'-tfansfdrxﬁé:‘ to deiiver 115
{or.230) volts,
correctly.

o

d.' Measure, and if necessary, adjust the following .
*. voltages: LS o

N R ‘
. [ . . ) -

S SRR Adjustment -
_.“_‘I:Vg‘l_tngfa e (Flgurg 5-13) - -

'

5. ... REo

5 .m0
1 ~ | Replace CR28 if necessary
¢ ~Replace CR20 if necessary |

5-34, MODULATION METER ADJUSTMENT.

a8 follgws: -0 |
& Set MODULATION selector to CW. |
' :b._ Connect shortinglead across PERCENT MODU-
LATION meter terminals, = .~ . o

~165, 4325, +25, and -6.3 volts, Adfust these voltages
" only if proven by accurate measurement to be outside
the tolerances specified below and only if voltage error

- supplies, the -165 volt regulator must be set first, the :
. +825 volt ‘regulator 'second, and the +25 and -8, 3 volt
‘ After adjusting any of these regu~ -
-lators,” check the output voltage of each other reguiator .
-to be'sure it 18 still within specified tolerances. - . -

. . max. cow. .
. ,+'MAxX., cow

high end stop -

-+ Be sure 115/230 volt switch is set

' 535, MECHANICAL ZERO, Adjust mechanical zero -

‘Connect an adjustable transformer to control .-

7 Section V.
 M2CALIB. ..
“Ri04

- -)65 VOLT ADJ. +225 VOLT ADJ."
' RBO. SRR

’.r . ‘:‘L‘ ‘.'_‘ ) il 14”‘-’[' w{ ’ g !
. : “;’inf'fw']/h & 9. :!j’
; T e v
. i} 4

- . e o Max.icw

- -MODULATION selector v eoe CWO o iR St
cAttemvator ©, [, L [ .. omax, ew S -
- Power switch - , ., v+ s ON ' ,
s XTAL CAL . L .- 3 : [~ -_' OPF .

Figure 5_’-'13.. Location of PoWé'r_Sﬁpply and’ _
. ~"Modulation Meter Adjustments

4
'

’ ..\.‘ . "il..‘rl‘ . ‘ |
c. Adjust meghanica'l' zero-adjust Screw clockwise
‘until pointer !a at leit of meter zeronnd moving towards
meter zero; stop adjustment when meter. needle is- -

exactly at zero, If needle overshoots, repent ad-

« If pointer moves off zero,

"

justment,

d. Carefully ndjust mechanical’ zero-adjust screw
a few degrecs to [ree screw from
repent step e -

* e. Remove shorting lead from meter terminals,

'5-36. ELECTRICAL ZERO. Adjust electrical zero .

~ clockwise, .

a‘s follows: - : .

a. Adjust R106 (frunt-panel ZERO adjustment) fully < . |
PERCENT MODULATION meter should
Indicate at least 30% modulation, : .

v

b, Adjustline voltage from 102 to 128 (or 204 to

.- 256) volts. PI
. should not change more than +10% of full scale.

PERCENT MODULATION meter indicatton

- 5-13

meter suspenston, .-




. ‘,_.replaoement of. the meter lteelf

* Be sure the machancal and electsical
paragre.ph -34

;'.Figure 5 14 _

b Set the MODUALTION eelector te cw

;:'-FREQUENCY RANGE FIR: L
”_'-_MEGACYCLES diat -, .}

-'-o'o-ob-

' AMP TRIMMER .. .Adjust for maximum output
RF OUTPIJT. Fge ATTENUATOR CALIBRATED
MODULATION I

o-o}oo

. +1N'I' or < INT

enter ot ecreen. o

e Set MODULATION oelector to 1000—- AdJuet

" 60BE/F Attenuator for 8, 4 crn pnttern on lcreen. :

s ADIUSTMENTS '

: peak: pattem is 6 'cm high, as shown in Figure 5-15.
“ing o[ 50% on the PERCENT MODULA'I‘I(.‘N meter. ‘

“v‘peak pattern is 8 ¢cm high. ' Adjust trigger level as
“MODU}.ATION meterslmuldreadapproxtnmtely 100%. .

‘will/also ‘check the relati\re output of the Modulation
Oecillator (vz)

www.\ialu’e‘t’r&r'i:ié‘s.cd"'rri"‘ o

-38," Recaljbratlon of the PERCENT MODULA'I‘IONTI‘
- 'meter .may be neceeeary !ollowing a repair of the -
- modulation” measuring circuits (VIB V21) or after,

" zero, is adjusted properly, refer to -

“a. Connect GOBE/F 'a.ud u..cllloecope as ehown in .

MOD; SELEc'roa.....'.’..'..'...f'.’ 10000

rSet:the 140/1420/ 1402 oscilloscope ae Iollows.

: .oj-.‘-‘ LR 0 2 V/cm
-0.2 ms/cm 3

S 5 ‘Incretise Mooum'rxon control until peak-ts-
. 'Adpust R104 (METER CAL on rear panel) for a réad-

. Icrease: MODULATDN control until the peak~

:5-40rf‘This chieck will détermine. if the modulatlon‘ :
‘meter circultry (V18-V21) is frequency. sensitive. It

S Fig-ure .5-15 Pattern on ‘140 Oectlloscope

c. Adjust line \roltageto 115 (or 230) volts. Adjust';_'j
R106 for zero ® indication on PERCENT MODULATRON .-

il‘lecessary tﬂ keep Btable lpattem The pERCENT FR

SOBE/F

0SOLLOSCOPE

: Figure 5-14 Modulation Meter Calibration o
Test Setup ‘

R

R a Return the MODULATICN control toameter L

reacllng of 50%. _ _ o )
b, 'I'um the MOD SELECTOR switch to, 400fu '

7 Meter ehould 'ead es% of that obtained in step a.
A band S : , S

S1OMHz -_5-41. . oMATIC ou'rpu'r LEVELING

Auut USTMENT

A Conuect dc voltmeter (50-volt range) tojunction-
<ot cnzc-nzas (Flgure 5-16) ar ground. ‘
" Fully CCW . fh Set RF OUTPU'I' control fully counterclockwise
¥ and MODULATION selector to cw.. PR

e, Adjst R204 (Figure 5-14) to point where de
. * voltmeter shows no fu rt her voltage increase ‘with
. adjustment of R204 :

d. DC voltmeter should lndlcate grea.ter than'

Ld, "Adjust ve rtical’,position to place patteru at 30 volte. :

e set MODULATION selector to. 400 4, 1000 1,

RS ‘and AM position; dc voltmeter should indicate greater e
g -'than 30 volts at each switch position,

_ R ' Set MODULATION selector to PUISE/SET RF.

S : ']OUTPUT' voltmeter should lndicate greater tlnnj E
- ‘ R volts. : oo

A Incree.se MODULATION control until sine wave . IR

pattern’ appears'on oscilloecope. Adjuet trigger level K

‘_for stable pattern s o _‘r“

at 50% Modulatlon




' SRR a2 g - .-_"_Section V'

S f. Repeat steps b, "through e, for each of the
L followiog frequencies, adjusting C59° for: the beet
compromiee at the listed frequencies* _

‘ Ba_ﬁd J: Fre uen ‘ ‘-..,‘j‘.“_:)' o N

PR S A 43 MHz._' N g e
Voo e BMHz il s
Sop 20MHz - 0

B _ 455‘1\4}1;‘ .‘k' il

e 5-43 UNCALIBRATED RF OUTPUT, MiMUM RE.
| OUTPUT, AND, RF AMPLIFD-..R ! TRACKING .
"ADIUSTMENT, . i

b Connect lignal generator in test setup ehown ini S
'Figure 5- 5 but delete 10 dB attenuator. - s -,. -
| b Set. FREQUENCY RANGE ewitch to bandA
.‘
eyt Rotate Irequency control through entlre ru.nge
plus one-half turn at edges of band, while adjueting
.. AMPL TRIMMER for maximum RF output Observe.
;‘-Modei 432A power meter Ior followlng lndications* _ :-'

|

UNCAL RF OUTPUT (603E): “1:8dbm minlmum

RF OUTPUT (ean) 13 dBm minimum | a

UNCAL RF OUTPUT (soar) -1 BdBm minimum .
10206 MEz i

L A S 42.0dBm mlnimum N
T I 215-400MH2_ B

e 5 16 Location oi’ l.aeveling and RF
Output Meter Adjuetments '

5 ', ‘ ; +1 0dBm mlnimum
TR 400 430MHZ

elector'to PU LSE' volt e o
RF OUTPUT (BOBF) +10 dBm minimum. o ' ;

! 'Se MODULATIO |
' ter than 25 volts 1 '

nn i1d 'indicate

i

|, SN . ERete . ' P B .-“‘.‘f L 't.‘\I‘I
1 Bet MODULATION selector 6 €W ana PUI.SE/ ‘ NOTE SRR
SE RF OUTPUT positions; dc voltmeter: shouldindi- . -
ate +03 + l 0 "olt dc at ench ewitch position.. L

PR A!though Model BOBF ie capnble ot well
. - inexcess ofits published epeciiicatlon, O
f prolonged use. at greater power levels .
! than +7 dBm should be avoided, How-
“.ever, it Is usable for a short time to
mnke theee adjuetmente.

R . o
W

d AMPL TRIMMER control should penk. with at
least one-quarter turn ndjustment at either end,

R Connect ~signal generator in test setup shown in
N Figure 5 11 omitting Harrison Power Supply. :

~ e. If neceseary, the power nmpliiier tuning coile' B
“can 'be’ adjusted to obtain the proper output at the RF

OUTPUT connector ns fo llowe' 1
‘ _ - ' Ba.nd A Reposltion 3 or 4 turns on coil _
d. it Adjuet irequency control ior 21 MHz. P ‘l‘. S Bands B through D: Reposition ehorted tums\on' '
s iy AR i cbils. o '
- ,Check counter irequency lndication' counter . o BURERR AR Lo
sho uld indicate 21 MHz £0.5%. (+105 kHz),. If not, ' Band E Spread or comprees coil loop. o
‘adjuet capacitor (.‘59 (Figure 5- l'l) for proper counter o o ; '
indication. IR . IR P f‘.‘.Repeat steps bthroughd i’or bands BthroughE !
,l ‘.’ e .._).;- - | ‘_-’.‘ . l' . ”‘_ !h‘ o _‘.". : 5 15
. :".'1 i " ,’ .“;I' _‘.\: : B :“‘ g : !“l"'-. . . |
T




‘m. Re"n.dj'us't RF- OlU"I“PUT controt for +7 dBm

" (ATTENUATOR CALIBRATED) indicntion onRF

| 'f-,_;ﬁou'erT meter.

: Figure 5

¥

Adjustment b
4. RF: oUTPUT ] METER ACCURACY
ADJUSTMENT.

‘ Adjust meehaniml zero a8 follows:‘ L

‘b Set'MODULATION selector to cw

e
MODULATION meter.

‘ l:"ft

repeat adjustment

'trated in\Figuv'* 6-5, omitting 10 dB nttenuator. st
i g Set Monum'rxon switch to cw posltlon.

clockwise. -

ﬂ-zMEGACYCLES dia.l (npproximately 74-80 MHz)

'mr__peae indication on RF | OUTPUT meter.

;17. ,Location o\t RF Osciilntor o .
: ME‘CHAN]CAL zsno AND ELECTRICAL o

_Connect shorting len.ds across PERCENT o

‘Adjust mechanieal zero-ndjust screw clock-- ‘
wise until pointer is at left of meter zero and moving
towards ‘meter  zero. Stop ndjustment when meter
needle is exactly on zero, ", ]i needle overshoots, s

o electrieally cnlibmte meter, p ro cee d 1

£ Conneet signal generntor in test setup tllus- :

h. Set MODULATION control completely counter- o

5 Set FREQUENCY RANGE switch to Fange C, )
“and adjust frequency control to center mark on o

j ’_-,;‘Adjust RF OUTI_’UT control or indicntton on .

k. Depress and ndjust AMPL TRIMMER control

o, Adjust Attenuator control ior output of-'
'_-IOdBm.“_i“- .

‘ -' 0.. Adjust RF OUTPU'I‘ control tor power meter '
- readings shown bélow. Calibrate.the. output meter by .-

'31.'ndjusting R202 and R209 as lndicated

e
[

"NOTE

In the Model BOBF the RF OUTPUT
meter is cnlibmted using full-scale
_-deflection when the power meter is
" -indicating +5 dBm. During normal
.. - - operation only hall-scale (+7 dBm).
- deflection’ is used, indicnting the .
. maximum.RF output cnpabilities of
“ the instrument

" |POWER OUTPUT OUTPUT METER | ADJUST see
(432A Rdg) dBm | Rdg-dB | Figure 5-16
450 LAl R202

"“-;4'.:‘_0__' I B I CR200 .
a0 440 | Rrae
s +2o EXETER B
-10 e N XX P ‘

. - )
P

5-46.  RF ou'er'r METER/ATTENUATOR FRE-
J  QUENCY RESPONSE AND AUTOMATIC

S IJ'.‘.VEL OUTPUT ADJUSTMENT

i
i

C . The iollowim, steps wilt indtcnte if an adjust-

. ment I8 necessnry. i

b. Connect signal generator in test setup as shown

“in Figure '5-5, but. delete the 10-dB attenuntor.

e Adjust AMPI TR!MMER for best tracking coms=
promise over bands A throug'z D,

d.. Ad]ust RF OUTPUT control for ATTENUA'I’OR ‘

CALIBRATED (+7 dBm) indication on meter,

: . e. Vnry trequency control over entire trequency o
range of bands A through D. The RF QUTPUT meter

* indication should remain constant Jwithin :1 dB over

- entire range of bands ‘A through D, . There should be
no further adjustment of the AMPL TRIMMER neces-

. sary, however one readjustment is acceptable (initial :
i setting plus one readjustment) per band,’ :

. Model 60BE/F




v

Set FREQUENCY RANGE switch to band E.

nd adjust

AMPL TRIMMER for maximum RF output.

band E.' Power meter :indication should remain con-
‘stant within £1 dB over lower half of band E. -
e ek e i . B

andadjust AMPL

‘TRIMMER for maximum RF output,

LA R

E and adjust AMPL TRIMMER for maximum output.
Power meter indication should remain constant
within *1 ‘dB_p'\‘rqr\llxpp.er,‘ halfof band E. o C

k. Set attenuator and FREQUENCY RANGE as fol-
low:'an@l_ observe power meter. for proper indicatfon:

Mmen checking attenuator on band E;,
readjust AMPL TRIMMER for maxi- -
mum RF output and then -adjust RF
OUTPUT. control for. +7 dBm on RF
OUTPUT meter. : .= =" .

| Output dBm

[ 0to-2.0"

| ote-20
“0to-2.0

[+6.0t048.0{

[ +6:0t0+8.0

"m, . the power output is not within the above speci-
fed Umits, proceed as follows: =~ . =

Setup RF OUTPUT metér adjustments us shown

djust frequenicy control to l"ﬁﬁér,‘e.ﬁd'b_.l band, .-

vk -Adjl.t'ét-'!l“éqﬁenéi‘,f.é‘iihtrldll‘_'o#er jlbﬁref hél! 'oi_

Adjust' frequency control to middle of band E,

;Adjult'ffedﬁo"by‘ééxi;fb'l i;ver‘hpﬁ:e'r.hal'f ofband .~

- into specifications.

©~ " _L1T or RSO, always repeat RF
" - justments, asin paragraph 5-44

" Power. [ .

o and A. . o . ' .
5-47.. CRYSTAL CALIBRATOR ADJUSTMENT.

+6.0t0 48,0
'+6.0t0 +8,0|

+6.0t048,0( .

- tion. < Two separate beat frequencies should be heard
. i beadset within one full turn ‘of L18, Adjust L18 to
- audible null between the two beat notes. S

L el Sgt signal ge'u'érator_c'ontrols'as follows:

" FREQUENCY RANGE

CAUTION =

“All readings are referenced to Band C.
- . There are several variables whichhave ' ..
" to be taken into account. The amplifier
* colls for bands A throughD canbe moved
closer or further away from the attenu-
ator probe pickup Ioop. In general, the:
" power level becomes more positive by
moving the coils ‘closer to the atteru- -
" ‘ator, and more negative by moving the
- coils further away, THERE IS HIGH
: VOLTAGE ON ALL AMPLIFIER
- COILS, AND ON THE.STATOR OF o
- TUNING CAPACITOR C17. MAKE
- "CERTAIN THAT THERE IS SUFFI-
- CIENT CLEARANCE BETWEEN THE
- COILS AND THE ATTENUATOR
* PROBE PICKUP LOOP, Band E pre-
:8ents a different problem, . The ampli- . - .-
- fier coll‘is not adjustable, so the pro-
+ cedure calls for changing the bolometer. -
response to conform to other bands,
0. Check band C and adjust if necessa.y to bring

. p. Check E band. If power output s not within.

specifications, adjust either coil L17 or resistor Ré0
~ {see Figures 5-18 and 5-19), After adjusting either
OUTPUT meter ad-
: -~ CAUTION S
~ Some G08E/F instruments may have a
.., :large blob of solder on the pigtail lead
- of R60, This was done at the factory to-
. lessen the effects of lead inductance.
. This effectively shortens the pigtail lead
.of RE0 without cutting the lead, which
. may atalater date prove unsatisfactory
. .~ and necessitate replacement. o

'q. ‘Check and adjuat, if neceésé.ry, bands D, B,

a. -Rex’nové 'sign'al'geﬁerator chassig Jlrorn.cn'binet, :
. and remove side plate n;om RF generator housing. -

‘b, Plug headset into XTAL CAL OUTPUT jack.
. ¢. Set signal generator controls as follows:

- FREQUENCY RANGE ., ....... between bands
. XTAL CAL' GAN..,........... max. cw ,
,. <XTAL‘CAL..;.......'..'.'........._.IIMC'

" d. Adjust L18 (Figure 5-19) in clockwise direc-".

. .Dilll._-.I'ttl'l. bﬂndE
~ RF OUTPUT control ,,.......... max. ew

L. Set XTAL CAL to 5 MC. . o
S s 11

o Section V .




B L

" SPREAD LI? TURNS

..:’:.- P
INCREASE PIGTAIL
'LENGTH OF R60

'/ COMPRESS LI7 TURNS ——

i ’/
- e =
-—..____..__- ~—
e B
. . .."-.\ o wy

.-\-_-..'

DECREASE PIGTAIL - S
 LENGTH OF R60 — LNy

l - . ‘l;l i

e S ee, o 200

s

L FREQ AD}
.- Figure 5-19. Location of ‘Frequency-Response
. and Crystal-Calibrator ‘Adjustments -~

'thﬁi};“:‘ixjj

' FREQUENCY ' — (MH2)

© ' at 455 MHz.

 5:50. ISOLATING A TROUBLE TO A CIRCUIT

300 ©. 0 » 400

Sl '_-Fi;‘,;'yix-“'e 5-18., _Frequei;pj-Rééponse A'_c_ljuStmle'nta

o .-_g.- Adj'ujsf frei;uency' control from 450 to 455 MHz,

“Two beat notes should occur, one at 450 MHz and one

N

. 5-48. TROUBLESHOOTING. .
. 5;_&9; ‘The. following pdragrhbhs :coniain information’

“:for troubleshooting the signal generators, and proce-
- dures for isolating troubles in transistor circuits,

The procedures are not intended to correct for small
‘out-of-tolerance conditions, but are directed toward

L “correcting a major fault, _

SECTION. -

5-51.°To isolate a trouble to a partléulsiir'cir:':u‘.it, a

troubleshooting tree (table 5-7.) is presented. ' The

‘tree presents five major problems that can occur dur-
.. . ing operation of the signal generators, and includes

~ " block-to-black instructions for maintenance personnel
- . to trace a malfunctiontoa particular circuit,: Normal =~
- shoptroubleshooting practices must be employed after .

the trouble has been isolated to the circuit section.

) ':'1" c . ._ . .-.;‘!:_‘-.. .
5-52." As a further ald in circuit troubleshooting the - -
‘Instrument, voltage and resistance measurements gre

presented in Figures 5-20 and 5-21, Figure 5-20 lists

the voltage and resistance measurements during INT

1000 ~ " operation, and Figure 5-21 depicts the yolt- -
' -Aage measurements on the ALC board during CW and - -
. PULSE/SET RF OUTPUT operation. RN

i AR - D :_. . K o

v




NOTE: MEASUREMENTS MADE WITH
FOLLOWING CONTROL SETTINGS: l

MODULATION SWITCH- INT 1000
MODULATION CONTROL- 30%MOO |

- RF OUTPUT-ATTENUATOR CaLl- |
S T U eRaTeD )

" ATTENUATOR CONTROL- O dBM
FREQUENCY RANGE —C
. FREQUENCY CONTROL - 70 MHz

I 4

1) wi

. o o R ‘ ' JZATT ' ) - 12AT7 - .
P MOD.OSCILLATOR o . CALIBRATOR AMPLIFIER R CALIBRATOR AMPLIFIER

: VFigure 520, _.'IVolt'ng‘e and Resistance Measurements, INT 1000 —-;Operatioﬁ*- ‘
‘ P " (Sheet 1 of 3) S ‘ S

erg
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=} MOD. METER AMPLIFIER, RECTIFIER e ”ETH uee &
A aTacE ' : $726/6ALS , 3
P oA . BTV . 6.3 VAC =
- |
i !
13y o .
TS A I 200K - . 1ROK |
——————— e e ) R o : !

L l_'—_'_"""_.:—_"_.—_"_—_"_; . .
. O Of e e
isav
e _ 2M
' ' i S 380V
' . — - ' O_ - -: 155K
L . "REAR (O-t-4 . - .
R I CHASSIS : Q__ | ! 225V .
S o _ , ST | 185K
S {SEE NOTE SHEET 1) - @ a1 | 6.3VAC
L T : i ' y '|' I : . C12RK : ) TLT
' , By vt XVI3 -
N ' ' 8080/6457
] | szmes nssuu.uron L SERIES REGULATOR .
| | -l___..._........-.__.....__' ‘ .
| i o ] g _
e =19V ) e3vac
o K ' 4K
-68Y
. _1.OM, .
=79V T8y .. ov '
) Lo _ _ D : ne . 208 on ‘ '
Q- o XvIS T X S - xviz :
_ "1830-0098 - ' - - 565} o S | BAUG - : S 6AUS : -~
ii_-lnm SUPPLYREGULATOR =~ ~ . REFERENCE TUBE : "163V REGULATOR CONTROL TUBE - .'+228V REGULATOR CONTROL TUBE - g
' Figure 5-20, VoItage and Resistance Measurements INT 1000 ~ Ope_ré'ti_on |
-~ (Sheet20f3)" - -
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RF POWER AMPLIFIER L oo : o : RF OSCILLATOR
4043 . : . : o xXva2 . : o 4042
ST o - : " RF ' BUFFER IR
ECBOIO .

63v
Ta HEATER
og - .
+1V TO+30V

= |SEE NOTE 3)
L '—"-—C.HTHDDE
.- 330K

- HEATER

___eay
T

/4809 T9POW

| . @&
L—; : "|00.V‘---‘
Loy
Coon

. =90V
23K

oo GRID

TR '
e ANODE

170v
" 1IBOK

%

| -9 r——————
V5 6Us : R 2 | | l
VOLTAGE RESISTANCE ' . : s i ) l
PINIXTAL CAL AT| XTAL CAL AT : !_
NO.| tMC [ SMC [ TMC | SMC e - - | TE : ) ) I
 [r2i0 [+220[100K ] 100K] o U o N ) ‘
2 | -36] - 40| 300k | 300k o : | LEFT SiDE | | | :
3 14220 | +220[ 100K ] 100K B T ISEE N WEET ‘ :
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, Figure 5-20. Voltal,e and Resistance Measurements INT 1000 ~ Oberéuon
R S _ . (Sheet30f3)
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| RIGHT SIDE | N
' , 4 . cw Posmon R J "iif
NOTE: DIAL CONTROL rmutucv RF QUTAUY, AND ATTENUATOR coumm. SETTINGS uue AS FIGURE 8-20 : .
20.8v Gov 2% . Caev st . assv
_ <08V 4.8V
* RIGHT BIDE
_ Iy PULSE/SET RF POSITION
_ o " Figure 5-21 ALC Board Voltnge and Resistance Measurements, : : .
S ‘ * CW and PULSE SET RF OUTPUT Operntion . - ‘ R _ 6
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tained '.'w'ith"the'_instru‘nient‘.in' an INT 1000 ~ mode
of eperation,”- . . oo R

'5-54, ISOLATING TROUBLE IN TRANSISTOR
‘aid in'détermihingwhethexj a transistor is operational.
‘Tests ‘are’'given for both in-circult and out-of-circuit
‘trangi;l_tox'-'g.*“'-"jr Tl O T

T

5-58. IN:
of transistor fallures ‘are internal short- and.open-

portant.: consideration {5 the ‘transistor base-emitter
junction, " Like the control grid of a vacuum tube, this
is the ':'ope.rational__control'_point in the transistor.

This junction is' essentially a solid-state diode,. For -

diodes, the forward-bias polarity is détermined by the -
materials forming the function. Use the: transistor
symbol on the schematic diagram to determine the -
blas polarity requiredto forward-bias the base-emitter .
unction.: The A’part of Figure 5-22 shows transistor

er arrow conventionally points toward the type N ma-

parethe biasing required to cause conduction and cut-
ol in trausistors and vacuum tubes, If the transistor -
~base-emitter’ diode  (Junction) is ‘forward-biased the
stransistor: corducts, _If the diode is heavily forward-
- base-emitter- diode 18. reverse-biased the transistor
‘i8 cut-off. " The voltage drop across n forward biased
~emitter-base diode vartes with transistor collector
‘eurrent. <For example, a germanium transistor: has
& typical forward-bias, base-emitter voltage of 0,2 -

0.5 volt when collector current is 10 - 100 mA, In
. contrast, forward bias voitage for silicon transistors
15 about twice that for germanium types: about 0.5 -

0.9 volt when collector current is high, . 4

. P

5-57." Figure 5-22, part B, shows simplified versions
of ‘'the three 'basic transistor. circuits and glves the
operating character!stics of each.  When examining a -
transistor ‘stage, first determine if the emitter-base
diode 13- blased ' for conduction - (forward-biased) by -
measuring the voltage difference between emitter and
“-base, “.Whenusing an" electronic ‘voltmeter, do not

‘ measure directly between emitter and base: there may ;.

to damage the transistor. Instead, measure toa com. .
mon point (e, g., chassis). ‘If the emitter-base diode -
8. forward-biased, check for amplifier action - by

8-53. Numerous test points have been established in
- e signal generators and are identified by a circle- .-
. star designator on Figures 7-4and 7-5, The dc volt~ .
agas listed with the ‘test-point designators were ob- -

=55, I'fﬁé'i'ollb%ing prbéedﬁrés and dzita are given to '

'IN:CIRCUIT TESTING. 'The common causes’

circuits, In transistor circuit testing the most im- -

the transistor to conduet, the diode must conduct; that .
18, -the diode must be forward biased. As with simple

symbols with terminals labeled, ‘ Notice that the emit-

erlal. - The other two columns of the illustration com-". -

laged, the transistcr saturates, - However, .if the -

:0.3 volt when collector currentis 1 - 10 mA, and 0,4- =

0. 8 volt when collector current is loy;, and about 0,8 - o
7 lc conductors bonded to both sides of insulating ma-. - -

: the component mounting holes by a plating R:bceﬁs.;-",'-_y‘f"- =_.“";
"Soldering can be done ffom either side of theboard" , . .-

“oan result indamage to the circuit board and/ or adja~ . i
be sufficient loop current between the voltmeter leads .. PR | . o _ i‘ , .
b. Do not use ahigh-power soldering iron on etched
“circult boards,
-or damage the board. -~

"o Section V
short-circuiting base to emitter while observing col-
lector voltage., The short-circuit eliminates base- :
‘emitter bias and should cause the transistor to stop e
conducting (cut off). Collector voltage should then
. shift to near the supply voltage. Any difference is
" due to leakage current through the transistor and, In

general, the smaller this -current, - the "bettor the
" transistor. I collector ‘voltage does not change, -the

~ transistor may have either an emitter-collector short

“circuit of emitter-base open circuit, o

| 5-50, TESTING TRANSISTORS WITH AN OHMME.

. TER. Thetwo common causes of transistor failure are
~. Internal short- and opén-circuits, Remove the transis-
tor from the circuit and use an chmmeter to medsure -

* internal resistance, See Table 5-3 for measurement
cdata, . 0 - : : -

| CAUTION | o

Most ohmmeters can supply enough current - -
- orvoltagetodamage a transistor. Before
using an ochmmeter to menasure transistor
forward or reverse resistance, check | -
open-circuit voltage and short-circult cur-
;. ventoutput ONTHE RANGE TO BE USED.
. Open~-circuit voltage must not exceed 1,5
. volts and .8hort-circuit- current. must be -
" less than 3 ma, See Table.5-4 for safe
- Tesistance ranges for some common ohm-

‘meters, - R

DR . . : - .

. : I . .
- 5-59. REPLACEMENT AND REPAIR. .
5-80. The following procedures contaia instructions - - -
for work on etched clreuit boards, ' replacement of -
electron tubes, attenuator probe replacement and re- !
pair, replacement of Lamp DS1, and diagrams for .~ -
- locating parts in the signal generator, =

V

TN

5-61. ETCHED CIRCUIT BOARD REPAIR, - o

5-62. The etched circult boards in the Signal G'é’neifa;- -
torareof the plated-through type consisting of meta’- ' .,

F

terial. The metallic conductors are extended thriough * /-

with equally good results. Table 5-§ lists recom= ' . ;-
mended tools and materials. 'Following.are-reco"m'-‘{’x AL
mendations and precautions pertinent to etched circuit .
repair work. ., L - ERI R

t

DS L)
!l ‘:l(.'

- 4. Avold unnecessary component subélitdtidhﬁifii

i
;-
cent components. SO

H , .-
-Excessive heat may lift a t:'ohductor‘:.

R
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; Connect Ohmmeter | Measure
o Pos.:‘, :Neg,: Resistance-
_Iead to lead to. : (ohms)
| emitter” |baser (200 "f-"'?‘.sob_f |
;| emitter | collector [ 10K ‘-‘IUlUK; o

| emitter. .(base*. " 130~ 50 "

: colle ct__or hundred

gseveral = o

short

Measured resistance should decrease.

‘mounting hold Spﬂﬂi“K- L

"._. -

position component as' orlginal was positioned. DO

rnsy damage plated through conductor. .

% .' c. Shape leads ol replacement component to match .

._ o Insert component leads into mounting holes and .

NOT FORCE LEADS OF REPLACEMENT COMPO- . :*
NENT INTO MOUNTING HOLES, “ Sharp leads ends

: o " h .,
Axial iead coniponents such a8 resistors
and tubular capacitors, ‘can be replaced
without unsoldering, Clip leads near body
of defective component, remove component-
“:and, straighten leads left'in hoard, Wrap o
- leads of ‘replacement component one turn .
“around original leads. - Solder - wrapped'
N connection, and ciip off excess Iead

5 64, s'rcnso conoucron REPAIR

.lﬁ‘ 85 ‘A broken or burned section of conductor can be

: ern itter |IK - 3K _repaired by bridging the dnmagedsectionwith alength
Shnseli ol |very high .,of tinned copper.wira,” - Allow ndequnte overlap and
| collector |emitter  {(might reatl -+ remove ‘any. varnish™ from etched ! conductor before .
AR PR _open) solderlng wire into place. ' 3 L
- -{ base. " . lemitter: {200 - 1000 ' I
e o |nigh, often |- \
| collector. emitter greater than o
To test for tranststor action,‘ add colIector-bnse : "r' S

stle 5- 4 Safe Ohmrneter Rsnges for. Trnnslstor .

' Slmpso'n”': R;lk‘l{- A
N

A Red: »
3‘25}m

'rripr'ett “IRx 100 | 1.

| ' Rx 1K . Varieswith _'.
e R n;: ' 1-',5--V 325 pa) e
Triplett |rx10 | L5v |70 4A[ Number
310 - |Rx100 | 1.5V | 75 uA( ..

OBZmABlk e e

Section'V ,' _ o

- ni Resistance Measurements
) O R Open- Shor_t Lend i R
~f1 Lk Safe Cht [ Ckt [ "> Pola- .
- i : " S O_hmmeter Range(s) Voltnge Current {Color Fity [
Usea suctton devtce (see Table 5~5) or wooden U : RN N A -
oothpick to remove soldet from ‘component mounting ST R-':‘cl‘l{' IOV 1.4 mA S
oles. - DONOT USE A SHARP METAL OBJECT SUCH .| Rx 10K 1:0v |100 nA|Rea | o [
S AN AWL OR TWIST DRILL FOP THIS. PURPOSE, - - '|: . 412A. 'R-’x 100k| 1 ov | IO'F‘A 'Bfk R R
'SHARP 'OBJECTS ‘MAY. 'DAMAGE THE: PLATED- 1 TR RXIM | Lovi 1pal | °
THROUGH CONDUCTOR SRR b IR .3 10M) 1.0v 0.1pAf"
After soIdering, rernove excess ﬁux i'rom the"'.\“;- oo T R.x IK' 1.3V |0.57mAl .
: otclered areas and spply a protective coating to pre~ g Rx10K | 1.3v | 57 A Red
‘Vent - contamination and corrosion._ See Table 8- 5. for,_l‘ f4t0C. {RX 100K 1.3v |5.7%.A4]Blk N
‘recommendations. \ J K P Vx 1M 1,3V 0.5 pAys e
ST }:,‘ v [RX10M [ 1.3V Jo, 05}.I.A i
’ Gl |Rx100 v P tma| TR |
5-63.!COMPONENT REPLACEMENT s I RXOIK AL av| 110 F-A Blk |4,
s oy IR Re8 Rx 10K 111V f 11 A [ Red;| 2]
a. Remove defective componentfrom circult board S [RXD00KD LIV (L1 A0y [ .
A DO RXIM LAV [0 11EAl ] ]
b. Removesolderfrommounting holes using a suc-_ Lok ——— —— L
3 tion desoldering ald (Tahle 5- 5) or wooden toothpick., L ‘Simpson R x 100 | 1,5v. -1 'rnA "Red |,

oY LR B
L2600 | R Blk TR




 votaramEze

' ‘\.':"

Etched Circuit Soldering Equipment |

G : PP

: TableS 5.
ST L,

Use R N »Speciiic_etion | Ttem Recommended

e

" {'Soldering: " | Wattage rating: 37.5 - Ungar. #716 Handlé with . -
;'Unsol_dle‘ri\n‘g_ .| -Tip Temp: . 750-8000F - - | Ungar #1237 Heating Unit -

’ _.‘Ttp Size: 1/8“ OD ,
" | Soldering Tip: - - : .;So_ldering-_. R ,Shape:_ chisel . |Ungar #PL113

_:Gene=relf-§urpo§'ej'3 S _?f:Unsoldering | stze: 178"

*|'De-goldering aid .. - Uns'o_ldering_ multi- - |. Suctton aevice to remove Soldapult by the Edsyn -
P et connection compo-~ ' -|* -molten solder from Company, Arlets,
| nents (e.g., tube - connection -~ .. . 7 Caliiornia
socketa R B T :

K

, ) - .- T

| Resin (flux) solvent . :Remove“excess' flux | Must not dissolve etched Freon: .. .~
{7 . | from soldered area - | _circuit bage board ma-' [ Acetone.
- | before’application of . terial or conductor ° . .| Lacquer Thinner -
'_ protective coating .| 'bohding agent - Isopropyl Alcohol -
D LR T ST (lﬂﬂ%dry)

' ..'Cornponent replacement '--Resin (flux) core, high i.in .
.1 Cireuit board repair _ - content (60/40 tin/lead), | R
Wiring ©o | 18 gauge (SWG) pre- B I

| TN ,ferredr_. S

: Contamination corro- Good eIectrical insulation, Krylon s #1302*
s slon protection after .. corrosion-prevention ' :
e eolderlng . o ‘p"operties . ' Humiseai Proteetive Coat-
: C R .. 7). ing, Type 1Bi2 by . '
T W R ST . .., | Columbia Technical Corp. !
T _"\: B I L R RS Woodslde 77, New York '

EETI T . . e BLA
Fl EDER G ¢ i

_ "‘f'l‘('rylon,‘-lnc., Norrietov.'n, Pennsylvania

"‘\"= NN

5-66 TRANSISTOR AND SEMICONDUCTOR o 5-67 REPLACEMENT OF ELECTRON TUBES
£ DIODE REPLACEM!:.N’I‘ S W S e o
i i ' : 5 €s. Whenreplaclngtubesinth.. Model SOGE/F it is ,
Nt agt ;Do not apply -celsive heat. See Table 5 5 for . . recommended that a check be made ofthe operetton of
soldering tool specincatione. ' . - the instrumeat before and after each tube trial and,
IR .. If no improvement is noted, the original tube be re«
b Use a heat eink “such as pliers, between semi-: turnedtothe socket, Figure 5-23 locates all electron
conductor body and hot soldering iron._ ;4 .. 7o tubes in the equipment.  Table 5-6 lists all tubes, to-
- v - . gether withthe checks which should be made following

c. 1When inetalling a replacement eemiconductor' o tube replacement
enaure ‘sufficient lead length to dissipate heat of - =‘;
soldering by maintaining about the same Jlength of ex- I : ‘ '
posed iead as used for original serniconductor. % Y . B- 89 OSCILLATOR TUBE REPLACEMENT. Re- .-
... placement 'of RF Oscillator tube V8 may affect the =
d Refer toTable 5-6 Ior checks ioilowing replace- . calibration of the frequency dial and the amplltude of -
men‘ ofa semiconductor. _ . the RF Generntor heater-voltage suppiv ln addition, -
526-..._ o : C . RIS

www.valuetronics.com



Paragraph _

ej .  Check .
" Internal Modulation’ - 522
-, - Frequency Accuracy - 5-12
- Frequency Drift - 5-14
" - Maximum RF Output = 6-17
" Uncalibrated RF Qutput . 5-20
.+ Callbrator Accuracy 2 5-13 -
. Calibrator Accuracy - 5-13
: -Celibrater Accuracy 5-13 =
. . Power Supply (+225) '5-31-
" Power Supply (+226) . 5-31 -
.- Power Supply (-165) 5-31 |
b © . Power Supply (-185) “5-317 -
.-+ Power Supply (-185) 1 6-31
" © . Modulation Meter Accuracy- _ -2l
‘... - Modulation Meter Accuracy - - B-21 -
: - Modulation Meter Accuracy 5-21
- Modulation Meter Accuracy - B-21
-, Maximum RF Qulput. ' 6=17
. Power Supply" ' 5-31 -
- Leveling B "5-18
. Leveling R . 6-18 .
" Internal Modulatlon < b=22- .
S : Leveling ‘5-18 *
. Interna! Modulation’ 5-22 . '
- Leveling -~ ' - 5-18 .
.. External Pulse Modulatlnn Cp-24
- ‘Leveling : - B-18- .
© . Internal Modulation L §-22
. Levellng - : . 6-18
- . Internal Modulation" - 5-22
" ‘Leveling Co 5-18 -
. . Internal Modulation - e - B-22
o Levelingt IR 5-18
-+ - Internal ‘Modulation : 5-22
. Power Supply (+25) . "6-31 .
- Power Supply (+25) = ., 5-31 -
-Crystal Calibrator Accuracy 5-13
.. 'Modulation Meter Accuracy B ‘ " b-21
. Leveling _ 5-18
. ‘Power’ Supp!y (+225) .- 5-31"
- .2 Power Supply (+225) “5-31
" Power Supply §+225) ~.5-31
. Fower Supply (+225) 5-31
- Power Supply (-165) 531
.. Power Supply (-165) . - 531"
- " ‘Power Supply (-185) - - 5-31
'|" .~ Power Supply (-165) 5-31.
.- Power Supply (-6.3) 5-31 .
" Power Supply (-6.3) - - 5-31
© Power Supply {(-6,3) B-31
"' Power Supply (-6.3) © 5-31
_ . Power Supply( 6 3) 5-31
-.CR21 " ©."" Leveling - : o . b-18
CRa3 -~ . -External Pulse Modulatlon : 5-24
CR24 - External Pulse Modulatior 5-24
‘CR25 - - Leveling 5-18 0
.CR28 .. . ...+ . Leveling - -5-18
CR27 . |- Power Supply (+25;‘ 05-31. "
cnzs) LRI "I - Power Supply (+25). - : - B=31
L craghyit ) . Power Supply (+25) . 5-31.
cnao* © 1" Power Supply (+25) - ©5-31

521




proper value; plate current must be held to between 18
nd-2
tion'of

‘the frequency dial must be checked..

e

vis S
M

R
T

“Figure 5-23." "I‘.'.:l_:'i‘.:gtldh :

o

i 5-,-_'!(‘1;.'.1_1:('_9 repl
:and proceed as follows:

Al

)

1ts hub by two pins to assur
dial is replaced onhub.) - 0 T
. Remove socket from base of V6 by straight pull,
c- Remove cathode clip fromtube, - . -
.- 'd. Remove the two 'BH screws ‘holding retainer
plate, then remove plate and fiber spacer, . .
e, Lifttubegently from hole by straight pull,

e exact positioning when

Meter should indicate 6.3Vdc. If pec
valte of CR20 to obtain 6.3 Vdc.
b, “Using - Mod

rent in lead to feed-through capacitor C15,

T

Cu

M meter.indication 18 not within thes
tute another 4042 oscillator tube, .-

7 milliamperes by tube selection'and calibra- - -

f ElectronTubes '- |
place Oscllitor Vs, reteto Figure 5-24
2 Remove trequecy dial and top pae from RP

‘Generator . housing to gain access.to tube compart-
‘ment. ; (The: frequency dial is accurately indexed on

! R"ej:.l'ap@; tube in ﬁeversé order of above steps.:j' '
g Comnect a d¢ voltmeter to inside lead of FL4, -
essary, change _

el 428 .DC.Amn.:étéz"," measure cur- .
1./ Set the FREQUENCY RANGE switch to band E.

rrent meter should indicate between 18 and 2TmA.
B e limits, substi- .~ -

: ’
Bl

7 Model BOBE/F . . -

nents: ‘ ! . . “j.Using internal beat-frequency calibrator, -check
may differ widely.from' tube to tube in a given appli-
fon. Therefore, when V6 is replaced,’ heater volt-
age must be checked and, if necessary, reset to the .

- Irequency calibration throughout range of signal gen- :
‘erator, noting points that are -significantly off fre-

quency. IR
k. To correct calibration at the high
- end of all bands simultanecusly, adjust trimmer
capacitor C18 in the 608E, and C59 in the GOBF, -
" whichis accegsible in tube compartment in RF -
"' . Generator housing. This adjustment has only minor
- effect at low-frequency ends of all ranges, - '

-frequency

| 5-71. RF AMPUIFIER 'AND BUFFER TUBE RE- |
" 'PLACEMENT. Toremove RF Amplifier V8 and Buffer -
. V22, refer to Figure 5-24 and proceed as follows:
TP S NoTE
- Replacement of the RF Amplifter and Buffer
" tubes canaffect the amplitude of the RF gen- -

.. . erator heater-voltage supply and may limit .
" the power output from the signal generator, - -

" "a. Remove ffeqﬁenéy dial and top plate. from RF
- Generator housingto gain access to tube compartment.

b Réplace Buffer V22, .' o I
.. e For Amplifier V8, remove socket from base of
! ‘Valbys.traigl;t'pull.l' s . '
d. Remove cathode clip from tube, - .
' e. Using sperial wrench (located on instrument
. chassis, near RF Generator housing), loosen threaded
“:retainer-ring which holds V8 In housing, Remove re- o

.
o

a v

. tainer ring and neop:ene,washe_r._

ove old tube and replace with new

type 4043

tube,

"+ . B~ Check power output throughout full frequency
- rangeof signal generator. With AMPL TRIMMER set
" for maximum output at each Irequendy, a full-scale -
.. reading should be obtained over entire frequency range,

- B-72. CRYSTAL OSCILLATOR TUBE OR QUARTZ
' CRYSTAL REPLACEMENT. To gain access to the
~ " Calibrator Oscillator, remove the side cover on the -
- ..-RF Generator housing. The entire Crystal Oscillator
.. ismountedon'a bracket on the rear wall of the ampli-
' ‘fier compartment. Location of oscillator tube VO,
crystal Y1, and assoclated adjustments are shown in
- Figure 5-27, I V9or Y1 18 replaced, the calibrator
~'should be checked and, if necessary, adjusted,

5-73. The crystal-controlled frequency calibrator is
- composed of two circuits: the 5-MHz crystal-controlled -
oscillator, which utilizes the pentode half of a type -
. -6UBtube, andthe 1-MHz oscillator, utilizing the triode }
- section of the 6U8,. Each section is adjustable, and
both sections should be adjusted at the same time,
" The frequencyof the crystal can only be adjusted over
a range of approximately 100 Hz, The frequency of
the 1-MHz oscillator then locks ‘in with the 6-MHz
frequency and is elther right on frequency or is very
‘far off. To adjust the crystal-controlled calibrator, -
"’ refer to paragraph 5-47, . e .

i




8-74., ATTENUATOR PROBE REPAIR AND
- \REPLACEMENT. = = R

CAUTION ~ - .
. probe, extreme care must be exercised.

e

PR :'_‘._;I-“igﬁr"é:54-24. ﬁep'lx_a'cel.'n

‘i "'The probe.consists of a cylindrical metal
" tube with a Series of spring contact fingers
" “around its periphery at one end. There
x fingers can be accidentally bent or twisted, .
~It should be notedthat dne or two of the fin- . -
" ‘gersire bent toward the center of the probe " |
- slightly; do not attempt to straighten them,’
“8ince these fmgérshave_beenbe‘nt" to assure . -
‘clearance between the probe and the end of T
- the guide slot in the attenuator housing. It”

[

gnt- of Oscﬂ!ator and Amplifier Tubes

'_Du'r_iri'g ‘removal and 'r'eplécement of the . ..

 Inthe output attenuator can be dama

- ‘uator are damaged,‘
*.essary,” Damage to the Impedance
"may be conﬁrmedbymeasuringthe v,

- uator at the RF OUTPUT .connector,

. 'Section v

RETAINER SCREW
WASHER
' RETAINER PLATE
FIBER SPACER

OSCILLATOR V6

. . (REMOVE BY
-~ STRAIGBT PULL)

Uy

s of greatest importance to make certain
- that the probe is pot subjected to shock, It .
* Subjected to Bhock, the. electrical com- -
ponents attached 'to the end of the probe can
be broken or their positions altered, with a
., tonsequent change in the electrica] charac-
. teristics of the probe, .

5-75. GENERAL. The impedance.

nector, - If electrical ‘components of the o

~matching network
SWR_ of the atten-

B S




CiNore
. Attenuator, VSWR s determined by position

*.the ‘relative position of the two iresistors =
"..(R58 and R58)  on 'the ‘end. of the probe. 'If
~replacement resistors arereturned to their *
.. original ‘positions,” the VSWR will not be -

- +". changed "appreciably. - However, if equip-.
-ment is available -for -checking - attenuator

‘replacement of resistors.,
Dl bR e

BN

i

.. & Turn attenuator control on{ront panel until probe

'

tor probe. : :
‘body by removing i‘_xi_'n_er nut and unscrewing, =

‘uator housing, -

R QUTAUT caBLE |

~‘Ingofthe probe vartable capacitor (C37) and o

VSWR, such a check is advisable following
'5-75. REMOVAL FROM HOUSING. If investigation .
. shows an:'_at__tgnuato:":' to rbej_‘;'defectiv'e, proceed as
.Teaches end of its travel at rear of attenuator housing, - -
bRemove nut ._dhd:ﬂnai‘shers "_:thz't't hold .drive't':able L
“in 'probe drive 8crew (Figure 5-25) in top of attenua-

e, Remove  probe split ‘drive screw. from probe

s :Réiﬁéﬁéprﬁ’ti&;},ééi;g'_f_u';ujr sliding 1t out of atten-

- Figire 5-25. Disassembly of Attenuator =

e Drive Cable.
30 R '

WWW

To replace C69, unsolder the pickup loop at the capa-

~eftor end (ground slide of loop), loosen the setscrew,
. and slide the capacitor out of the clamp. ' Replace by
“reversing this procedure. The capacitor must be
" firmly seated in the hole inthe end of the probe before

tightening the setscrew. Be careful when tightening

~~the setscrew; the eapacitor ground lead can be cut in
- two if the Setscrew is tlghtened excessively.

[} !

5-78. Note location of the two resistors 5o that new
' .ones can be mounted asnearlyas possible in the same

position. Install new resistors; duplicate the original

"~ CAUTION
'These resistors are easily damaged by ex-
' vessiveheat. Use low-temperature solder-
. ing iron and solder connections ‘as quickly

o ... as possible, . . . . b

RN

)

‘579, Measure resistors for any possible change in
-resistance due to soldering. The VSWR will not be ~ -
| .cha_nged appreciably. - : RS E

!

cies on band E, and the position of resistors R59 and

-R58 adjusted for optimum VSWR. - Adjustment on the

band E will automatically correct for minimum VSWR

iy

~ 5-81, PROBE REPLACEMENT. .If repair is not pos-

sible, both probe and cable must be replaced. Re-

tothetopofthe side gusset. The entire probe assem-
bly may then be removed from the instrument. Re-

.. placement probes are complete with cable and panel

connector; and require no adfustment of the impedance-

-matching network upon installation,

| 5-82. REPLACEMENT IN HOUSING.

ﬁ._ Insert newor repaired probe in attenuator hous-

* . Ing.' Caremustbetakeninstarting probe into housing,
-since diameter at probe contact fingers is slightly
" greater than inner diameter of housing. , Contact fin-. = -
- gers should be depressed slightly while starting probe . -
- intoits housing, - . T . ! -

 Model 608E/F

' 5-T7. PROBE REPAIR. Capacitor C69 (Figure 5-26)
. is held in place by a mounting strap and a setscrew, N

- resistor mounting positions and lead lengths as closely
.-~ . as possible. Make connections without excessive bind-
_ing or pulling on ends of resistors as they are fragile, .

"5-80. The VSWR can be checked at several frequen- = .

i, on the lower bands.  Laboratory test equipment, such -

© .~ as an impedance bridge or reflectometer setup, will

" . -be required for measuring the VSWR. These VSWR

:checks must be made with attenuator inserted in atten-

- uator housing in the instrument, as results obtained

~ will beslightly different with attenuator cutside of the .
¢ housing. - T T o

~- move the RF OUTPUT connector from the front panel, .
.and release the cable from the clamp holding the cable

e



SN

BRSE+ T AR
S SLUG OF
. IMPEDANCE
- ADJUSTING -
©oi. - CAPACITOR -

_Under nocircum :
~forced into the housing®#:
.. tainthat screw slot i3 parallel to axis of housing.

“ place both washers and nut. Donot tightennut. Cable

tration has been set. -

o 230 volt) power, and turn on- POWER switch. Unless

a8 follows: -

. Frequencydial.. ., ., ... ,, "70MHz
.- FREQUENCY RANGE . s o ey band C
-+ AMPL TRIMMER . - Adjust for max. RF output
- RFOUTPUT meter .'. ,". ., . ..

»".'MODULATION control . .. , ., ,

K RETNN

" RF OUTPUT .
© . CONDUCTOR - -
. {SOFT SOLDER) . ceo

" RS9 ", RSS.
- (SOFT SOLDER!
' IMPEDANCE MATCHING NETWORK ' -

T o
mstances should the probe be ™ - -

o b Reblﬁce' bplit’drivé s_cfew in prt;'_;be, :ﬁxhking cer- ,'
" c. Set'attenuator drive cable In crew slot and re- - _'
- must .movi: Ireely through the slot until probe pene-

8. Secure RF cable to clamp on side gusset. .
- 'e.. Connect instrument to a scurce of 115-volt for -

 otherwlse specified, operating controls should be set w e

. MODULATION Selector ., . ., . ... cw .

. SectiohV

~ MOUNTING STRAP -
GROUND SIDE
" 'RF OUTPUT SIGNAL .
" PICKUP LOOP -

: Flgure 5-26, ::Aiteﬁuétdr Probe, Showing Pickup Loop and - -
T lmpedance Matching Network = - S

L. Connect a power meter (such as Model 4324),
- througha thermistor mount {Model 478A or equivalent), -
'_to RF OUTPUT connector, . ' _ "

' g Remove RF Generator side plate so that clear-
" ance between attenuator probe and coils of RF Am-

= plifier tank may be observed.

" CAUTION
The following step must be executedas care~
- fully as possible .to insure that the pickup
loop does not make contact with any of the
- power amplifier coils. These coils are at
"B+ potential, and contact between any one of
- “them and the -attenuator pickup loop will
~.damage attenuator components,

) .- h. With attenuator dial set exactly on 0 dBm, man-
. max, ccw. .
oo Attemuator . ., L, L L L, -0dBm -

(ually advance attenuator probe into the housing until =~
RF output signal i exactly 1 milliwatt (0 dBm) as read
on external power meter, =~ T .




'probe may be actuated by its drive system. “Carefully

“‘check’to see’that there is clearance between various ;.

3amplifier coils and’ pickup loop when nttenuator dial: _

“ids setto +7 dBm. o

"_5 3. REPLACEMENT OF LAMP DS,

{'»'5 M;:'-Lamp DSI acts asa positive tempemture coef- -
 ficient resiatance, maintaining Modulator Oscillator.
: .The characteristics of the type S6 .
- lamps used for this purpose ordinarily vary widely .

L output ‘eonstant,

;Tighten down nut on. split drive screw 8o that-":_-' . _ 7
* Justment of the oscillator output voltage level.
lamp I1 has been replaced, the oscillator output volt-

“.from lamp to lamp, causing a corresponding variation

" intheamplitude of the oscillator output from one Mod-
ol GOBE F to another. "To compensate Ior diﬂ’erences )

* Model 608E/F

between lamps, potentiometer R7 is provided for ad-
After

age, as measured at pin 3 of V2, should be adjusted

“to 2 volts rms; if it cannot be adjusted to this value, :
another Iamp must be tried

5- 85 LOCATION OF PARTS i

,'5 86 'I'o enable’ maintenance personnel to properly _
* ldentify and locate replacement parts during adjust-
- ments, ‘troubleshocting, and repair periods Figures

5-27 through 5-33 are presented at the rear of this

, “section. . A parts identification diagram for the ALC .
" board is contained on Figures ’I~3 7- 4nnd7 5. -

" 'R247 ‘R24B

Figure 5 27 RF Generator Assembly Showing Location of | e

DR ) S Unlabeled Parts (Side Cover Removed)

i

L T




i SectionV :

|

'Raiﬁb e _ .
e ocRg : :
" 'Re2s2. -‘~(HtDEDEN).; R25 'C2I9  C22 L20 - R256 . LI
R258
N G
]

C220 ' ve2 P57 . . R264  c224 L2z, V8 RIl4

2 . . X S
' A ‘. .

.. Figire 5-26.. Model 608E RF Generator Assembly Showing
L Location of Unlabeled Parts (Top Cove;_‘Removed)

'
‘. :




cSeetfon Vo L " Model 608E/F

o

CRY

Fl9

e

RS ————
S T
. (NIDDEN)

e

L

o pse-
: c220

7" " Figure 5-20." Model 808F RF Generator Assembly Showing : S o

- Location of Unlabeled Parts (Top Cover Removed)




- Cou

€206 R263
. B . ) - e T S T .‘rjﬂi_‘ o R
' - "./Flgure 6-30, Right Stde View Showing Location of Unlabeled
S . Chassis Components:
A :




~— 7P'ﬁlwﬂh1l‘uu~v-w 4 - ; ALLRLL
" Model 608E/F .
- FLIO S FL , o S
N . FL4 = " FLIL(HIDDEN) FL3- . (608F ONLY) . ' ) ‘
: N >
i

y T N A B v ‘ . o S o F ’ n“‘l ! ‘

Figure 5-31.  Left Side View Showing Location of Unlabeled Components 5
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. Model 608E/F

i
- R73
RIOZ .
)‘ ‘;J X
R96.
— ¢53

ngo'.; S

RaI -

@ Res:.stor Board (\ :
Assembly _
00508 50044

- RES
R66
—R67

R69_' .

-0 “Resistor Board
Assembly e B ST Assembly- R
Stock No.j 00608-613 - " stock No. 00608-6004!5

Flgures 33 Circuit Board Parts Identiﬁcation T
: (Sheetloiz) S :
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SectlonV ‘
622.3
€226
RZ264
CR3I
- R265 -

e _ Varlcap Assembly -
o (Model 608F. Only) .
it ‘stock. No. 00608-615

 }.§Board Assembly
J:Stock -8 00608 504

RO

‘ “”Resistor Board |
S Coe e ‘Assembly
Stock No. 00608-60046 ;»' L Stock No. 00§Q85614..
. " TFigure 5-33 ' Circuit Board Parts Idenuncation f I
(Sheet2of2) o R TR

B39




bl

., €. melertoTable 5-6 for, checks tollowing replace- : calibratton of the frequency dlai and
mentofasemiconductor. T s

EARRETT 0 NPT ) s 1: S o 4-
the amp!ltude of .7
".the RF Gene atur heater-voltage suppl_,r. ‘In addition, -

' Model 608E/F -

" No R ouTRUT

icwposiTions - -f

o BTN CHECK 165, 4225, +25 o : S
MO o ACLNEFUSE AN Jano-a3viceoner |- o A L

r,rnourmmowsn
Ao Pe T Y sueeuies nomoeR s T T

I.AMP Ll'l'

e

YES .

wourmiowa, a0 | scommmrs o) e 1 R
iPUI.SUEl'RFPOSl!IONJ T o e P Mme - f ,

| ves

B o | . CHECK DIFFERENTIAL A R ;
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\f:s__ B o ves

B
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CIATIPRI e I"‘_’. CTRANSISTORGE | l METERML SRR AMILIFER V2 - IO o] COMPONENTS AND
mmsmom R -1 S | CIREUIT. N ITNO ~ .} REPLACE AS NECESSARY

YES

POWERAMPLIFIER N0 | CHECK ASSOCIATED

o . COMPONENTS AND ; :
| YBCWRCOTNORMAL R pemaceasmecessaRy |,

' YES

ATENUATOR - [no J L meptace
ATLGOOD 1 ATTENUATOR

s o

pioee - Iwod - RepLAce
¢ tRzgoon - R

| YES

- F ' CHECK
ALCCIRCUIT - IND _
TPioNoRMAL - - | BASE CiRcUNT

ygs 8 e

.'vomttsmmm. o | cHEcK associame
rRoMTPIL o el comPoNENTS AND
.- THROUGH TP14 - '} REPLACE AS NECESSARY
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MIGHREQUIPLT. = f o 0 T e e L S
SIRWROSITION) © i T e . AR .

i il l :

“hﬁoiﬁﬁuw' Govaee o 1o CHECK

R our ‘0 N IR i ol I s

wmsesstm smon {7 - - RN [y SOCIATED
T TR L IR P CIRCUITRY -

¥ES l

o _ R T | e —_—
TR . — 1 [ omw ' S
o moowemRanp. o f T NRREE T dwg  |' TRANSISToRs san
Comasing o Lo | R Q7 AND ASSOCIATED
CIRCUITRY CIRCUNAY

. : A \ ) S IIYES - ' s [ o i
‘_j_cnccxmmsasm_ns Yo e SRR T -
HEERT L B e Bhmew
N Bt . CIATED

CIRCUITRY - s . - CIRCUITRY

lvss

7 vorace o | - oHeek e anp
oL » . Fi6 (SHORTED
Coates L 10 GROUND)

©VOLTAGE NoRMAL,
' ATQZAND 03 -
ICW POSITION

1?55. E
VOLTAGE Nnmm

ATTPIZ -
" lcH PosITION *

DI SEQRTED GUIPLT o : L
00KHZ OscouATion | ‘ T
©ALLMODES . - i S . S
ENCEPTPULSE - HE

—mcocvouaces - ) ¢ [ cneek R
ATTRID o | ASSOEIATED compoNENTs
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associiED 0 pRO RRIZ, R218, P21,
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the '1-MHz . osclllator then locks in’ with the 5-MHz

S frequency and is either _right on frequency or is very
)i & meter« indicatlon is not withln these limlts substl- + - ‘far off, - To ‘adjust the" erystal-controlied callbrator,
tute another 4042 oscﬂlator tube ’ L refer to paragraph 5-47

. Current meter should indicate between 18 and 27mA

e

' 'Medel 80BE/F

- Table 5-7.'Model 608E/F Troubleshooting Procedure (Contirued)

o] ovomopueamion ol o e o Soos o T s
S CAPABILITY e B T e
R Lo mwusmom S : CL : T :

| hoouanon g owan e e e ] o I
AN, mmwosmom B R SRR 7 IR b oRewy T PR e

MODULATION

EXTERNALLY MODULATED

2 o ol voee o oo o
_OReurr | ] AT | ClRCT '

wl\'ES
" VOLTAGE - ] , CHe
Norme, - D RECTIFIER V)

. AND MOD METER
NI o f ] mecimeur

: CHECK RESISTOHS
LRAANORBIN: .-
©' MOD, 05C, V2
- CIRC&IT' S0

" [no crystaL [ P
casraoroumr © |
(SWITCH N T MC POSITION «

sigwcourper | 1 ! | I o o
" |normaL P L S'GNMNGRMM g L sm[g'c‘)sclmmn _ o
(swncummcposmum LR e VS CERCIAT :

fES — o Tz'si
CCHECK -+ 7 N 1 g o
. IMCOSCII.MTOR S f: -5|GNALNORMAI. ‘_ LN %ﬁn\,m‘ ] .
LYsBCIRCUIT L ] ATTRA - - CIRCUIT -

lvss C | S
_ 1 'cn:cu o S
smm.L NORMAI. N0 F- aMPUFERVELAND |

AT TRANSFORMER T3
: - CIRCUITS -
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N e 1“'8-1. IN‘I‘RODUCTION

Lo o 62 This section contains information for ordering

o . parts. Table 6-2lists abbreviations used in the parts list
and throughnut the manual, Table 6-3 lists all replacea-
ble parta in reference designator order. Table 6-4 con-

~ taine the names ard addresses that correspond to the
manufacturer's code numbers,

0-3 HEPLACEABLE PARTS LIST

| 64, “Table 63 is the list of replaceable parts nnd is
: orgnmzed as follows: '

8. Electrical agsemblies and their components in

' . alphanumerié order by reference deaignation. :

- b Chassxs mounted parts in alphanumenc order by
. reference des:gnahon .
Lot . !

c. Mechamcal parts

L BB The mformahon given for ench part cons:st.a of the
- followmg .

| a. The Heﬁlett—?ﬁckhrd part number,
. '_b Part number check dlmt (CD)
c. The total quanhty (Qty) for the entxre mstrument.

) ‘ 'd, : The degcn'pt.ion of the part. ‘ G

) " i

iwww.valuetronics.com

" Section VI

T SECTION VI
LR e REPLACEABLE PARTS -

e A typxcal manufacturer of the part in a five-digit
cade,

f. The manufaétﬁrer's number for the part.

6-6. ORDEHING INFORMATION

.6-7.To order a part listed in the replaceable parts table,

quote the Hewlett-Packard part number (with the check
digit}, indicate the quantity required, and address the

_order to the nearest Hewlett-Packard office. The check

digit will ensure accurate and hmely procesamg of your
order.

6-8. To order a part that is not listed in the replaceable

- parts table, include the instrument model number,

instrument gerial number, description and function of
the part, and the number of parts required. Address the
order to the nearest Hewlett-Packard office.

_ 6-9. FACTORY SELECTED PARTS (*)

6-10. Parts marked with an asterisk (*) are factory
gelected parts. The value listed i in the parts hst is the
nominal value,
NOTE _
Within the USA, it is better to order directly
from the HP Parts Centerin Mountain View,
California. Ask your nearest HP office for

information and forms for the “Direct Maii
. QOrder System”.

61
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Yoo \ \,
Section VI C Miodel GOSE/F
i '
Table 6-1. Reference Designations
~ REFERENCE DESIGNATIONS
A cideernses, amembly B ..., . miscellanecus P ... electrical connector© U ..... integrated clrcuit
’ AT + + _Sftenuator; isolator; slectrical part {movable portion); microelreult
termination . 0 F deaaasasaenes fuse plug : C W iiu.e.... olectron tube
: !.....’.....hn'mntor FL .vvovvrina, . fHier Q....., transistortSCR;: VR .... voltuge regulator;
¢ BT Luvesseeres bDattery H.oveovrer o, hardware triode thyristor breakdown dlade
i "€ ween s e CADAcitor HY ......... circulstor R veveressnr, tagigtor » -W.,,. cable:trunsmission
sass e s ness COUplEr J ... electrical connector RT .c.ovnts . thermistor - path; wire -~
: CR .v.vvv. diode;diode (statlonary portlon); - 8§ ,oi..oven... awiteh * X .,,......... #socket
... - fthyxstor; varactor jack T vovees .. transformer Y .... crystalunit (piezo-
DC ... dizections] couplar : T™ ...... terminal board electric or quurtz)
m,.....,.... ‘delay line K.vvrverrsernns, Itlay TC ...... thermocounle Z . ... tuned cavity: tuned
‘D8 v ssve. snnuncistor; L .veuss., colliinductor TP ...y .. testpoint clrevit
."\ : - ‘mwu. U M. ittt rennns ln!t:l‘i .
: {audible or visual): MP,..,... miscellansous .
smp; LED mechanical part oo .

Table 6-2. Abbreviations (1 of 2)

Vv

, ‘ AWG Amuicmul.n- o angle) hovoobooandose s hour
it gauge’ B * SR A dcllu caldul HET ....... heterodyne
. BAL aierenis bnhncl e ‘(contigrade) © - . HEX..,.,.., hexsgonal
BCD ...... binary coded- r....dcm-l"nhnnhdt‘ HD ..ivioverarss head
© 7 decimal - - ) °K ...uv. degree Kebvin HDW i.,.:i... . hardware
BD .4ivsvrrrsar, bomrd  DEPC .. deposited carbon HF ..'.,.. high frequency
BECU ...... bexyllum '~ DET......,,., dutector G ur e e oh, meoury
copper dhn\.........dllmator B ovrveerveshsers Muh
BFO ..... bestfiequency DIA ... damelor(usedia  HP [, Hawlett-Packard
. osclllator - 1 parts nn) i - - HPF P “high pam fiker
BH ...,,..., binder head _DIFF, AMPL dllhrcntill ; HR ......: hour(used'in
BKDN ;. , breskdown ! ‘lmpllﬂur : /1 paralut) vy
BP ...'..J.....bmdm AV Loy, dividon HV.I.....'..NIhVGIHE"
BRE.., cen bundvm filter  DPDT'...., doublepols, ;| Hz ,.........,. Hertz\
Ve i1 BRS seraanalivs v bimes . -doublethrow : "OIC ... inteprated clreult
S BWO, .., . backwazd-wave DR ...onves'l.. drive ID ‘......lnlidtdhmanr ‘.
o . osclilstor D3B .... doub!o aldeband - IF /., reeen intermedlate
T CAL ,.,... .., calibrate. DTL , ... diode trangistor - "fregueney
. . cew ., counterclockwise ) . logie . IMPG. Ph e lmpnsnlud
CER ....14s4:+,. teramic DVM .., dilitdvoltm!llry Ini,..... veeess inch
“CHAN,,,....,, channel  ECL ., .. jemitter coupled .  INCD ..., “Incatidéscent

CeM L. e s e Contimetar
CMO , . cabinet mount only

‘EMF
COAX . ...vv... coaxial '

All sbbreviations in the parts list will be In upper-case,

' ABBREVIATIONS

. ‘ . ‘
A L,...iveeis. s ampare COI!’.......cucmchnt; < EDPR ., ... nlccuonicdau
»c,,,, Alternatingcurrent  COM,.....,.. common . procemsing
ACCESS ,,... sccessory = COMP,...., composition ELECT ,..,, electrolytic
ADJ .....,, adjustment COMPL . (., ... complate ENCAP ,, .. sncapsulsted
AID ', .., snalog-to-digpital CONN .. .... connector EXT . .vesvvys  external
AF ..... audio fraguency cP......endmlumyllh F.iviiesvrssse famd
AFC Lo automatic CRT , ..  cathoderay tubs - - FET vee e ey feld-eftect
tnquoncr control CTL ..., complemsntary’ -7 translistor v
CAGC .., ... automatle nln trangistor logle - CFIFL vuh e e fip-flop
L ] :onuol - CW ...\, . continuous wavs FH{....+:0s., fiat head
oo AL LY v ey, aluminum uw...‘.......- clockwrise FIL'H ... .. Hiister head',
RN M..c + 0o+ Butomatic Iwol v b oo centimeter FM. . frequency modulation .,
control i oy digital4o-analon FP! ,.,..., frontpansl
S AM + s+ amplitude modul-a Shvalvasea ity decibel - FREQ . .,.., frequency
W © tom - dBm, .., decibel raterred FXD ., uuaas . Mxed
AMPL........-mpHﬂor Tt 1 mW ! B eirsrrrssrss Bmm
Nl ARC L, ., automaticphase o de ... ia dlncteun‘lht GEj v Ju e, permanium.,
T control o deg .. degree (temperuture GHz .,.,...., slgahertz
: “AS8Y ....... . nzsembly ' mnwﬂordlﬂw- GL .. e sinnna. Elams
Y AUX,....... . «uxilisary o  9ace) GRD.!..,., ground(ed)
B WE Loy BVETASE ...-......dmn(phne . P I

logle INCL e s e

include(s)

e elucltomouvt force INB ..o input
S . INS ,..¢:s.. Insulation
A B . I3

NOTE . J.,' )

LV L.

i
v

)
1

Ve
i

IINT ..........lntln;'al

“nw§2
kV oot hiltwnll.w

mho ,...,.
MIN ... 0
“min

lu..........kllo;rum".
RHz ......... hiloheria)
kilehm™,

RN RN

pound

b

LC .v.4v.. . inductance- ';

capacitance
LED .,
LF ...... lowfrequency
LG svvivarnenes, long
LH ..,....s.. tolt hand
LIM . .hvvvisssy, Umit
LIN ... lnesr taper (used
in parts lat)
o .o vv e linear
LX WASH ', ., lock washir
LO ... low;local oscillator
LOG . ... logarithmic taper
(used in ‘parts list)
108 ..., logrithm(lc)
LPF Jow pons Ilter
voe s low valtuge
M. ... .. meter (distance)
mMA ... mitllampere
MAX ....... maximum
MET ......... medohm
MEG . ... mez (105) (used
in parts liat)
METFLM ..., metal film .
MET OX .. metallic onide
MF ... medium frequency’
s microfarad (used in
parts [lst)
MFR ...... manufacturer
ME vvwrsone» milligram
MHz ........, megahertz
mH.,.,..... miljhenry
veres. mho
minimum
minute {time)
minute (plane

LY

LI Y

*
e [

angle)
MINAT . ....,
l'l'l‘!l'l. .

. minluture
v v o mitlimeter

\

.o

\
v

light-emitting dlode

6-2
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* Model 608E/F

Table 6-2. Abbreviations (2 of 2)

Section VI

"MTR.,..

CHF L e

- VP
jivems ..., wmicrovolt, rms

SNC L.
NG L

“Njo ...
NOM ,.....!.,
.. NORM ,,..,...
CNPN L,

NSR .....

MOD - v e s s modulator
MOM ...... momesntary

U MOS . i..... metal-oxide

semiconductor
ms ,,..,.., millisecond
MTG........ mounting
meter (indicating
device)

mV....ve0.. millivolt

_mVag ...... milvolt,ac
mVde ...... millivolt, dc

mVpk ..., millivolt, peak
mVp-p

to-peak

" 'mVems .. .. millivolt, rms

mW ... .. Dilliwatt
MUX - multiplex

rea e

MY s e mylar

HA . ...... microampere
microfarad

tessees. microhenry
pmbo ,....,.. micromho
M...., .., micropecond
HY .. .....,,. microvolt

. MVee.,.... microvolt, ac
MVde

v+ +» + microvolt, de
HVpk ... microvolt, peak
. » microvolt, peak-
to-peak

MW .. ..., microwatt
NA ...+ DANOAMpere
no connection

NE ......vv.svs meon
NEG......... hegative
nF ........., nanolarad
NIPL ,...., hickel plats

++» nhormally open
nominal
normal

negative

NPO . .+ » Degative-ponitive

-2oro {(Zero tempern-
‘ture coefficient)

~NRFR , . notrecommended .

for fleld ruplace-
ment :

‘not upnuuly
raplacesbie

D8...%s.s.. Nancsecond

nW......... nanowatt
LOBD ...
uon

k

COPT i

P ...,

« » » millivoit, peak~

normally closed

negative-poattive-

order by descrip- -

OD..,.. outsde diameter .

OH ,,.,...r.,  ovalhead
© OPAMPL ... opsational
amplifier '

option
03C ......... oscillator
OX covvvsrress, oxide
O L ioawrsreass QUNCE

seessrsrsesess Ohm

PV L., ) prak inverse

voltage
PR v eirrenraess Drak
PL ....vv+.. phaselock

. PLO . ..,. . phase lock

osclllator -, ',
PM ,.... pham moduhhqn
L PNP .., positivenegative-
positive

Plo R pmﬂf

peak {Lsed in perts -
liat)
PAM . ... pulse-amplitude
) modulation
PC ....,.. printed circuit
PCM ,, pulsecode modula-
tion; pulse-count
modulation
PDM ,.... vpulseduration
’ modulation
PF .istvvv.ve -plecolarad
‘' PHBRZ phosphor bronzs
PHL ,......... Phllips
PIN ... positivedntrinsic-
negative

PWV

RC .

RECT ........

REF
REG

REPL ......

RF .
RFI

RH .
RLC

RMO

ms ,

RND .,

ROM
- R&P
"RWV

3 ..
5 ..

L
[

5B,
SCR

SE
BECT

1-:

v s+ e+ Dunk working

voltage
v es e rtslatance-
eapacitance
rectifier
ve v v e s reference
e v e Tegulated
replaceable
radio frequency
v+ v+ radio frequency
interference
v+ » round head; risht.
hand

e

s s b e e resistance-

Inductance-
capacitance
« » » tack mount only
. v+ IooOt-mean-square

+ + read-only memory

+ s e . rack and panel

v« o reverse working
voitage

. bcattering parameter

v e s second {time)

* . - second {plane angle)

v+ v+ slow-blow (fuse)
(used i parts list)

+++ silicon controlled
rectifier: screw

e eens s e, selenlum

' sections

-»-----.

' “SEMICON ,.,,, semicon-

duntor

POLY ,..... polystyrens SHF.. ., ... superhigh fre-
POFC ..,....,. porcehin ‘quency
POS , . positive; position(s) S1.........,.. silicon
" {used In parts M) BIL vy aeens, allver
POSN ........ position BL .uvhvssnndsn,. slide
POT .., .. potentlometer SNR .. slgnakto-noise ratio
PP oiererss PEaR-to-peak SPDT ,.,.,.. single-pole,
PP ... peak-to-peak (used , double-throw :
. In parts Hst) BPG .......v.. . Bpring
PPM ,.... pulse-position i BR ... splibring
) . modulation © SPST ...... snglepole,
PREAMPL , ., preamplilisr . sngle-throw
PRF , ... Pulu-upctmon 838 ..... snglesideband
Ca . freguency S8T ...... stainlessstesl
PRR .... pulserepetition ' STL ...Vv. ey steel
i ate . : SQ ... ..+ 0., aguare -
P8........, Dpicosecond’ SWR .. standing-wave ratio
PP vvvvsviivaes point SYNC ...... synchrontze
PTM ... .. «. Dulsetime . » timed (slow-blow fuse)
modu!gtlon : TA v ovesr v, tantalum
PWM....... nulu-wldlh i TC Jvsivv . temperature
modulaticn ; [ compensating
, ot -+ NOYE ' .

All abbreviations In the parta ll'st will be in upper-case.

MULTIPLIERS
Abbmtp’ﬁon Profix . Mullbh '
T. tera 1012
G ‘gtgs 109
M megn 108
" kilo ., 103
da dskl T
.4 deci 101
c ctnti 102
m’ milly 103
[T 'micro 10— 6
n nano 109 '
P plew 10—12
1 temto 1018
" atto 1018

vera ey tound

D .:... v v s tinie delay

TERM ......,.. terminal
TFT .. thin-film transistor
TGL . .1 0essvr. tORglE
THD , ... 00 thread
THRU..,.,..,., through
TL +..uvessas titanium
TOL ........, tolerance
TRIM ......., timmer
TSTR',,,..,. transistor
TTL .. transiator-transistor
ngle
TV v ovv v s e talevision
TV1 television interference
TWT .. traveling w
U...,, micro (1
in parts lst)
UF ... microfarad (used in
parts list)
UHF ., ultrahlgh frequency
UNREG ,,,, unregulated
Voot tierriarsesss volt
VA ......,. voltampere
Vae ...esvs . volts, ac
VAR ,......... varuble
VCO . .. voltage-controlled
oscillator
Ve ....1... volts, de
VDCW, , volts, de, working
) (used In parts lat)
VIF)...... volts, Miered
VFO ., variable-fraquency
oscillstor
VHF ., ..... very-high fre-
quency
Vpk .,....., volts, peak’
Vp-p ., volts, pusk-to-peak
Vrms volls, rms

{used

L

. VBWR ,, . voltage standing

wuve ratio .
VIO ,..... vnlule-tunnd
oscillator
VIVM .... vacuum-tube
', voltmeter
V{X). ... volts, switched
Wi ee e wWatt
Wi o o, with
WIV ..., working inverse
voltage .
WW ...
Wio ,......., without
YIG , . yitrlum-rongarnet
Z, oo characteristie
impetdance

e tube .

wirewounad
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Section VI . Model 608E/F
1 B
:Table 6-3. Replaceable Parts
- Reference . | HP Part |c| Descrintion o1 Mfr
g Qty ription Mfr Part Number
. Designation | Number [o| ™7 plion Code
AT1 sosge-s10 | o ATTENUATOR PLUNGER ABGENRLY 28480 | 0Os08-a10
¥ S040-~-0233 1 1 WINDDW~BIAL ATTENUATDR 28480 HD40~0232
et . E "| wor asBIGNED
£2 ote0-0071 |3 2 | capaczvoR-FXD msoarF +-1% moouDc mica 72134 | DNIDETS2FONA0MVICA
. L3 D140~0071 3 CAPACITOR-FXD Hs00PF +=1X 300VDC WICA 72136 DHIDESAZFOSO0WICR
c4 ai4p-0nes |9 1 | CAPAGITOR-FXD A70PF +-5X% S0QUDC MIGA 72136 | DH20EA7LI0Z00WVICR
41 0i40-0018 ] 1 CAPACITOR-FXD ,22UF +-1lnz 400VDE . 20480 0140-0010
cé otan-oban |2 3 | CAPACITOR-FXD 180OPF +-10% SUOVEC WECA 72136 | DHITEIEZHOSAOWVICA
£7- . L 7 :
c13 : o ‘ NOT. ABBIGNED
‘G184 \ 0130-001% ] 5 CAPACITOR-FDTHRU 1000FF 20% 500V CER 72982 327=-005-%5U0~202M
c13 , 0130-001% |0 | CAPACITOR-FDTHRU 1U0GPF 20% 500V CER 72982 | 327-005-X5UD-102H
] . .
[ £ 0130~pR28 1 1 CAPACITOR-BTDOFF 10O0PF 10% 500V CER - 28480 DS0-0026
c17 - TUNING CAPACITOR
. | THIB CAPACITOR 18 NOT WEPLACEABLE :
Cifr 0133~0001 L) A CAPACITOR-V ThEA-PBTN ,5-3PF S00V 20480 9133-0001
: : {NDREL A0BE) .
ci19 0150-5“‘ - 1 CAPACITOR=-FXD 3000PF *30.0-01 sbovpe CeER 20404 0130-0014
£20. 0150-0010 |1 2 | CAPACITOR-FXD 47PF +-3% 500UDC GER 0+-30 | 04222 | B1-27WPO-47-3
[543} \ 0130-0010 . |1 CAPACITOR~FXD A7PF +~8X% B0OOVDC CER 0+~30 ga222 BL=27NP0-AZ 5
€22 13%58-0009 .* | B 1 | CAPACITOR-FXD. 10FF +~,3PF BOOUDC CER . | 04222 | Cl-thPO~10-172
£23 - 01330002 |8 CAPACITOR=V TRMA-PETN 1~12FF 300V zoag0 | or3v-poo?
t2e 0ISI-0m3 |8 1| caeacrion-sa 2, 29# +-10x soovnc TI DIoX | zaeaa | iian-oots
cas . . NER -~ PART OF ) .
c2s 0150-0012 |3 9 | CAPACITONFXD LBIUF +-20% HAUDE CER 54289 | Coa3me2TIoaNGIR
car c NDT ABBIGNED ‘
c2e 0130-D0ty ] CAPACITOR~FDTHRU 1000PF 2% HDII\J CER 72982 327=-000-)3500-1 024
ca9 oo | NOT ABBIGNED ,
£In - gtep-2236 |® 1 | CAPACITOR-FAD 1PF +,23FF S00VDC CER 20480 | 0ts0-2038
£31 | otss-onmte. o EAPACITOR-FDTHRU t000PF 202 300V CER 72982 | 307-0053-X%U0-1020
caz 9133-0001 |4  CAPACITOR-Y TRMR-PSTN ,5-3PF BOOY paetn | 0133-p001
. C(MODEL. A0BF DNLY) -
. + . e [N
cI3 ) s000-p2 1 | CAPAGITOR-FXD AOPF 10X 4D0VDEW . 28480 | &bED-E2
c34 913c-00t2 |3 .| CAPACTTOR-FXD .Q1UF +-20X 1KVDC CER - 54289 | CORIAI022103M530 |
cas | 01%0-p032 |3 CAPACITON=FND ,DILF +-20% 1MVGC CER 56209 | CORIAINZTI0INE3E
€34’ 6160-0013 |5 a | CAPACITON-FXD ,1UF +-30% 400VDC - ' 28480 | 0t40-0013
caz? _ NSR ~ PART OF ATTEN, PRIBE ABBEMMLY
c3B D1AD-0067 |9 2 | CAPACITOR-FDTHAU BIOPF 10% 8004 Wxca 72982 | &46-034-01A4~B5IK
cay 0160~-0013 | & .CAPACITOR-FXD ,1UF +=10% 400V 28400 | Dra0-0013
can’ 0180-0020 | & 2 | 'CAPACLTON-FXD B0UFe100-20% A09DC AL zaasn | aime-0020
-4y Lrso-omz |3 CAPACITON-FXD .01UF +20% 1KVDC CER 56289 | CO23A302J103MB30 -
£42 oitg-0oza & GAPACITOR-FXD BOUF+10U~20% ASOVDC AL - 20480 | Dtag-pozn
43 ‘uase-oo3z |3 EAPACITON-FAD ,Q1UF +-20% 1KVDC CER ss2ay | . oz23aie21) 0Inede
LAY 4150-0012 |3 CAPACITOR-FXD ,01UF +-20% 1XVDC CER 55289 | CO2IAL02T103MB30
CA3 0ra0-0019 |3 1 | . CAPACITOR-FXD 45UF+30-10% Af0UDC AL 20460 | 01B0-DO1P
CabA 0180-0018 |2 3 | CAPACITOR-MLTBECT' 10/10UF ATAV THD MTG 20480 | 01@0-0018
Ly . .| NOT UBEDI WER < PANT OF Cesh
. caz NDT ASBIGNED .-
can _ : NOT ASSIGNED . -
£a9 o150-g012 |3 CAPACITOR-FXD ,01UF »~20% JKUDE /CER se2e9 | cezsatezytcamsas
5o 01A0-0020 |2 CAPACITOR-FXG 1BOOPF +-10% SQOVDC NICA 72t3s | DNIOE102K0300MV1CR
4.1 o . E130-0012 3 CM"_C!"D.-FMD _.Il!lle +=20% IKUDE CER ShH28% CO23A10251030838
csea ~0180-0018 ' | 2 CAPACLTOR-NLTSECT 10/20UF 430V THD WTG 20480 | 01@0-001B8
£o2 NGH = PANT CF C'SoM
cH3 ' lll.‘ﬂ"ﬂﬂ!ﬂ . 2 I:D;M:ITD!-FXD 1800PF +~=10% ﬂun\mc NICA 2136 DHINEIRZROB0OMVICR
CS4 "oy . NOT ABSH
cas o1p0-0018° |2 CAPACITOR-HLTBECT 10/10UF 430V THD WIG 20080 | 03B0-D018
cas pIsC-0M3 |8 CAPACITOR-FXD . 1UF +=10% ADOVDC zo4an | 160-0013
37 o10-0012 | 3 CAPACITOR-FAD .0tUF +~20% IKVDC CER s6289 | CL23M1023t030638
cae 0140-5013 | 8 CAPACITOR-FAD , LUF +=10% 4080DC ze480 | orag-oors
cay 0133~0001 | & CAPACITOR-U TRHR-PBTN ,3-3PF SO0V 20480 | . 0133-0001
£at prsa-oone |7 1 | CAPAGITOR-FXD SPF +~,5PF B00YDC GER aa222 | caZsnaze-s-1/2
cat e ' NOT - ASBIRNED
caz p130-00v4 | 4 3 | CAPACITOR-FXD murws-wx 2IVDE AL ssz89 | Sumyozmozsooz
C63~ 2
ca? NOT ASBIGNED
) . a0BR-39H 1 1| SPECIAL TRIMNERIFINE FREQ. ADJUST 20480 | s20D-5¥H
Cov ' NBR - PART OF ATTEN, PROBE ASBENBLY
£70 - giso-0008 |8 1 | CAPACITON-FXD 1108F +-20% BOUVYDC CER paz | B1-19NPO-110-20
€21 D1s0-4856 |2 1 | CAPACITOR-FXD 75PF ¢-1X% BUOUDC CER 0+-30 | 20480 | piag-angs
c72. p190-0037 |2 t | CAPACITOR-FXD T00PF +=1% JOCUDC CER 28480 | G150-0037
73 o1%0-p032 |7 1 | CAPACITOR-FXD 1UPF +~1PF S00VDC CER 2p480 | 0130-0032
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Section VI

. | - Reference !

‘HP.Part |c X Descript Mfr
v Sronies o I 2 Qty : ription Mfr Rart Number
. Designation ' | Number [0} Y . ption Code ‘
X
b : c74 .0130-8019 . | o CAPACITOR-FDTHAU 10D0FF 20% %GOV CER 72982 | 327-003-K3U0- wzn
g - C73 0i8e-nos> ] 1 CAPACITOR=F)ND 14PF +~3X S00UDC CER O+~30 20480 ays0-003
- C7s i%0-012t 8 1 CAPACITOR-FXD ,1UF +BE-20% BOVDC LER 20480 01.50-0![‘ S
. C?7=- . i ' b . i
3 c199 " NOT ABSIENED o )
b . .
c200 6130-0098 |3 3 | CAPACITOR-FXD ,03UF +B0~20% tDUVDC CEN 28480 | oife-gove . \ i
. c2m 0i3N-009 |3 + CAPAGITOR-FXD ,08UF +B0-20% 10QVDC CER 20480 | c1%0-0098 |
: c202 pi0-00%4 | & “CAPACITOR-FXD 100UF+73-10X 27VDC AL 56289 | 3041076025002 A
c203 o1su-0t03 - | e 2 | CAPACITOR-FXD SOUFs180-10% 25UDC AL BPOL | 28480 | 01d0-0103, s
t204 ois-0t03 | o) CAPACITON-FXD BOUF+100-10% 28VDC AL BPOL | 28480 | o160~ a0y A
- s " ’ L P
c203 siaa-0119 | 4 3 | CAPACLTON-FXD LUF73-10% 27000 AL 54289 :un:n‘sqazsw’ ,f\ ;|
€204 0180-051% | 4 "CAPACITUR=FXD fUF+73-30% 25UDC AL ss209 | . 3omostb2anAz y
‘1 Ccae? Gl40-0140 1 1 EAPACITON-FXD I400PF +-5X 300VOC MICA 72134 DM2AF3IA2J0S0OMVICR \
c20 -0180-8094 | 4 CAPACITOR-FAD ‘100UF+73-10% 29UDC AL ss28% | 30D:07GERBDN2 ‘
cagy 01480176 |9 2 { CAPACLTOR-FXD 1DQPF +-2% J00VDC WICA 72136 munnmuannuuncs
v . [N . I
[3-11] - 01s0-0t4B | 1 2 ] CAPACITOR-FXD ,1UF +-10% 200VDE POLYE 28480 -| [0180-0150
£21 01400176 f9 CAPACITOR-FXD L10OPF +-2% J0OVDL NICA 72136 |, nmsnnmu:uuwm
ca1z2 0140-0168 |1 CAPACITOR-FXD ,3UF +~10% 260VRC POLYE - 204B8 |, pls0-01
c213 a1%0~009s . f 3] CAPACITON-FXD ,O%UF +@0-20% 3DAYDEC CER 284R0 'nzan-nnu
; c214 niep-ut17. |2 1 | CA-nCITOR-FXD 2,7UF+-10% 3L TA 34289 \‘1:0!27:!90353‘!
ta1n oiso-oess | 1. | EMPACITOR-FXD 10UF+73-10% 28V AL 84289 1un|awoann .
cath , Y| uiet-1Bty - |3 1° [ CAPACITOR-FAD 100UF+73-30% SOVDC AL 86289 {  30BO7GONODHZ
| catr: NOT ASBIGNED | i ' \
c21e 0150-0043 |2 1 | CAPACITOR-FAD B,2PF +-3% S00VDC TI\DIOX 2r480 | pans-poas
£219 01%0-0023 |a 4 | CAPACITON:-FXD Z0ROPF +-20% INVDEG CRM 72982, | GOB-A3UG-202 nm
c22y ¢ pi%g-0023 | & " GAPACITON~FXD 2000PF #+-20% 1MVUC CER 72902 | GoB-asu0-202M3K
£221 ' 1500023 | & CAPACITOR-FMD 2000PF +-20X 1KVDC CEW 72982 | G08-A5U0-202HINY
caz2 0130~-0023 | & CAPACITOR-FXD 2000PF +-20% IXUDC CER 22962 |\ §0B-ALYD-BOHIKV!
c221 o180-0119 A CAPACITOR-FXD SUF+?5~10% E!WDG AL 25269 3001035027 BAR
c224 tl4u-00sy |9 CAPACITOR-FDTHRL S30PF 10% :suux. MItA 72982 | ‘das- un—um-u:m \
: W - Y .
R czes 0i5t-000y . |4 2 | CAPACITORFXD 4,7PF +=, 23PF. snuum: CER anane u:sn-uuuv '\ :
S T : (MODEL &08F DNLY) : v !

i : cezs 0150-0¢89 | & CAPACLTOR-FXD 4.7PF +-,28F BUOVDC CER 20400 [ otmo-o0BY) G - \
oo : i - {MODEL &0BF DNLY) _ . O
Lol ] cpar Dibo-zars - | v L | EAPACITOR-FDTHRU 100PF 20X 500V CEN 20480 | ntep-paps N o
. } , o L {MDDEL. &30F OMLY) | N |

N A Y
! A B S (MODEL &UBF OMLY) . L
o B ca20 . . D180~-008% rd ¥ CAPACITOR-FXD tOUF+50~ Iﬂl 130VD8 AL Hb2089 J0DI0AFIN0DDR | )
Lo e | cazee : 0160-2234 & 2.1 EAPACITOR-FXD ,318F +=,23PF S00VDC CER 28460 |  D)1A0~2234 i
: .- CMODEL S08F ONLY)IVALUE BELEGTED IN TEBY :
.- : {HODEL &08F DNLYIVALUE HELECTED IN TEST
cosge 0140-2233 1] CAPACITOR-FXD ,73PF +=,25PF SDOVDC CER 20480 | 0160-223%

b eamte mu-z::u . CARACITOR-FXD ', BIPF +-,38PF 500YDC CER 20480 | D150-2R34

i (HODEL &0BF ONLY)VALUE BELECTED IN TEGT )
cRt an-gma |8 t | ‘DIODE-BM 81G HCHUTTRY 2n460 | 1901-bmi0
cx2 . : t900-0017 o 1 | DIDDE-WICROMAVE IN21B 17340 | iN2iB
ca3-
tre e NOT ABBIGNED

- tA” ino-goez |4 1 | DIODE-GE INZ3% 100V SOMA RO-7 08287 | 1nNseB

G te ', 19010029 | & 4 | DIODE-PUA RECT 80OV 750N BD~29 28400 | 1901-p029 :
CR® 19010029 | & ‘| DIDDE-PUR RECT 600V 730MA DO-20 2o4a0 | 1981-002¢ ’ \
£r1D 19001-0029 - |4 DIDDE-PUR RECT 500V 730MA DO-2% 20480 | 1901-0029
CR31 19010029 (& DIODE-PUR RECT 400V 750MA DO-29 20480 | t901-p029
CRi2 1900020 |18 4 | DICDE-PWM RECT ADOV 7508A DO-29 29480 | . 1901-0028

T3 ' 1¥e1-go28 - |3 PIODE-FWR NECT 400V 75UMA DO-29 ' 20480 | 190t-0028
CR14 A%n-pazs |3 DIODE-PWR RECT 480V 730MA DO-2Y9 20480 | ten1-p028
ces 9 S1901-0028 [ B DIODE-PWR NECT 400U 75084 DO-39 2340 | 1901-0028
ER1S ! 1on-pazs |3 " & | DIUDE-PWA RECT 200V 730MA DD-29 20486 | 1901-0024
chti? _1voi-omzs | 3 | DIUDE-PWR RECT 200V 740WA DO-29 28480 | 1901-0028
che 1m1-po2e |3 DIODE-FUA RECT 200V 750MA DO-29 20480 | 19010028
chiy 1901-0028° 13 DIODK-PWR NECT 200V 7350MA DO-2% 28480 | 1701-D02s
caze t9R-5129 ' |8 t | DIDDE-ZNR 7,5V 2X DO-33 PDw,ad TCu+, LE3d 20AB0 | 1902-3129
£az) 1901~0029 ‘| 2 -8 | DIODE-CEMN PAP 300V 200MA DO-7 26480 | 1901-002%
CR22 1901-00%0 |3 1 | DIODE-BMITCHING B0V 200MA 2N DU-33 28488 | 1901~-0080
cR23 1901-0028 |2 DIODE-CEN PRP 100V 200MA DO~7 2490 | s9o1-n02s !
CR24 NOT ABBICNED
Ch25 , 1v01-0028 |2 DICDE-CEM PRP 100V 200MA. DO-7 28400 | 1901-0028
GAZb 1eR2-0227 (@ Y { DIODE-IMR 22,49 3% PDw=1,0W TCa+, pax 2a4m0 | ¢ 1902-9227
(=t 1961-0023 | 2 PIORE-GEN PAR 100V 200MA DO~7 2m80 | 1901-0023
N L 1mz-a0ey | = 1 | DIODE-ZNR 5.319V 0% DO-33 POw, 4w 2B4BD | 1902-p049
: CA2Y vot-p0ze | a DIODE-PWR NECT 200U 750MA DO-29 28480 | 1903-0024
CA3D 1901-0026 |3 _DIODE-PUR RECT 200V 730MA DO-29 20480 | 1901-po2s
; , CR3L s1za-vo3t | ¥ 1 | DIDDE-VNC 15PF 20X C, 1/CA-MING2,3 DO-14 12498 | vAt2s .
T : ' Cpo : (MODEL. 40AF ONLY) ‘

See Introduction to t.his section for ordering information -
"'lndlcnl.es factory selected value
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| 5 ! Model 608E/F
|
! S . o '
: " Table 63, Replaceable Parts ;
L -0y - . . ' .
. Reference HP Part |c] Ay Descrioti Mfr. b
: gl : Qty cription Mfr Part Number
" Designation ‘| Number |D|, | p Code Part P
tha2 a1z2-003t | 7|, " DIODE-UVE 1GPF 20% C,1/C4-MINe2,3 0O-14 .| 12498 | vmize
AR B . . tMODEL AMOBF ONLY)
cH3y as-a02s | 2| n:nnz-cz» PRP 100V 200HA DO-7 ap480 | 1v01-p02S
P81 .. 2140-0007 |71, 1t | LAMP~INCAND 12UDC BHA B-b-BULB UEE0s | BA/EL-12V
. . , THERWAL REHIBTON RATING OF LAHP 12V BNA, .
. ILANP BAY ALEF BE MARKED BA/Bb 12\
. 1450-0013 1 ‘ " LANPHDLDE® BCR~ #=CAND-EKT BLDR- =LUG-TERAM 28480 1450-0013
paR = | NOT ABBICNED -
‘DB 2140-0087 2 | Lanr-IHCAND ./ 8.39DC ta0nA T=3-174-BULD [ 1F83a | 47
. . {DIAL LIGH)
o _1450-000% t | LAMP BUCKET ATINTR-BAY-UKT BLDR-LUG-TEAW J 28480 | 1430-0009
‘oea 2120-0009 LAKP-INCAND 47 &.3UDC 130MA ¥-3-1/4-5ULD | 1F35s | a7
i (PCHEN LIGHT) -
-14730+0009 " LAMP BUCKET HINTR=PAY~BMT BLOR-LUG~TEAR 2B | 1450-0007
F1 2110-0014 v | Fuse aa 230y TD 1,280,275 uL 75918 | 313004
tFOR 118V OPERATION) ¢
F1 - pi1o-0006 |3 1-§ FUSE 24 250V TD $.2%X,2% UL wra0n | mox-2
D : {FOR 230U OPERATION)
F2 S HOT ABSIGNED
F3 . 2110-0004 |1t 1 | FUBE ,23A 230 NTR 1.25%.2% UL 28480 | 2110-0804
FLE . 0&0B-624 | & 4 | FILTER-UARICAF (HODEL KOBF ONLY) 20480 | oosnB-s24
P2 s0BA-27D |9 A | FILTER-D GREGH 28480 | s0BA-27D
NOT A8S 3
FLA 50BA-27A sl 2 | FiLtER-p RED - zaags | soma-27a
FLS s1BA-27D v FILTER-D GREEN zaa8s | 408A-27D
FLb ‘ ‘saup-~27e 3 t | FILTER-AF ¢nOD, BLUE) _ . 2pame | bomo-z7e
o boBa-278 3P FILTER-A RED _ 28480 | 608A-27A
FLB 5090278 1 1 | FILTER-AF (WHITE) . 20480 | &0HD-27D
FLY 548D+ 86TN ] 1 | CHOKE-R® 20480 § b08D-40H
FLID - s084-270 . |7 . FILTER=D GREEW zo480 | A0BA-27D
: - I.
s 409A-27D 9 FILTER-D GREEMN 2E4n0 | adEa-29D
I NOT ABBIGNED .
12 1230-0008 |3 3 | ,CONNECTOR-RF BNEC FEN am.-m:n.z PR S0-oue | 2oamo |. 12s0-pom .
. (AN/PULBE WD, INPUT . :
‘13 12m1-00M - | ¢ s | coMECTORoTEL TACK Z-ERT JEI-BHH-DIA zea00 | azmr-eom
S : , IXTM. CAL, DUTRUT)
I ) 1250-009% |9 v | cownecton- mr N FEN ii J anago | 1230-0099
o - RE.DUTP
i RILELLILIN B 1 ﬁg:ﬂ:c;g:;ngcznncu ACK Ca- anm, TYPE aoamn | sozr-oBto
- 12000033 |8 t | CAP-COAN TO FIT F~BNG NON-GHTG 2,9-CH 2040 | 1250-0033
1Y 1230-0001 |3 CUNWELTOR-AF. BNC FEW BEL-MOLE-FR S0~OHM 28480 | 1250~0001
’ . {MODEL AQEHF ONLYY FREQ, CONTROL INPUT .
17 1200-0008 |3 _CONNECTOR-RF DNC FZN BGL-HOLE-FA 30-OHM 20480 | 3R50-0n0% -
U , : {HOSEL &UBF ONLY) FREQ. AWALOG GUTPLT -
pOANB~403 1 .1 TUSRET OBCILLATOR AGBENWBLY .. 28480 DosA0B~-403
{WODEL 40GE ONLY) .
' 00406-523 | B 1 | 0BCILLATOR TURRET uaaznau 20480 | 00s08-423
; e (MODEL. HOBF ONLYY
11 NG - PANT OF GSE, TURNET ASSEMBLY ’
e NG - PART OF BBE. TURRET ASSEMBLY
NE] , NBN = FART OF QBEC, TURRET AGSEMBLY .
vy | N - PART OF 0S€, TURRET ABBENRLY
LS ) NBR ~ PART OF DSE., TURRET AGBEMBLY :
Lb ‘P140-0008 |% 1| cop-uan 18, SUH-20UH ‘28480 | 91a0-0000
L7 9140-003% . | B 1 | cexC-var 10.3uUn-20uM 28480 | ©P140-0037
L1o L HOT ABBIGNED ' '
. 5090=40K A 1 | CHONE-WF aa48y | somp-sok
AR HOAC-BOA n t | TURRET ASBEMBLY-AMP {MODEL &0GE ONLY} saan0 | b0BC-H0A
O 0.a08-826 [ B 1 | AMPLIFIER TURRET AGSY (WODEL &00F ONLY) 2mas0 | DOROB-ARE
L1z ' o
Lt7 NBR = PART DF AWPLIFIEN TURRET AGHEMBLY
L18 9140~0036 |9 COZL-VAR 4SGUH-300L zaamy | v140-p03s
R NOT AL .
L20 9140-0896 |1 1 | INDUZTOR RF-CH-NLD 1UW 10X ,368DN,305LC | 28emd | 9140-0096
Lat S NOT ASBIGNED -
a2 P140-0026 | 7 1 | INDUCTON &.BUNH 303 ,180DX,SBELE Quad 20080 | 9140-0026
m 1120-0376 | A 1 | NETER ze400 | 1120-0398
‘ ARTbEL uu: ONLY} RF DUTPUT
M 1120108 |9 s | WETER 20480 | 1120-1309
M . monzl WEF ONLY) RF DUTPUT
"2 $t120-0397 | B 1 METE 208480 $1120-0397
N2 PERCENT NODULATION )
' ' ' 1
‘ ' See introduction to this section for ordertng informutlon
: 6- 6 *Indicotes factory selected value



Model 608E/F

, | Section V1
;
. EERMR . Table C:3. Replaceable Parts
: | Reference HP Part . ¢ Descripti Mir |
grefics . ription + . Mfr Part Number
Designation - | Number |0 @Y Sep Code|
‘P . B120-001%3 1 1 CABLE ASHY IBAUGII"CNN:T BLE=JKT 20480 ‘IEII-!G!S
gy ‘. . -1850~-0087 7 1 TRANSBISTOR PNP 2N134A CE TD-3 PDetOsNW 28480 Iés-ﬂﬂﬂ?
B 1 1854-0071 7 3 TRANSISTOR NPN A1 PD=300MWY FT=200KHZ 28480 18%94~-0071
g3 1p54-00h |7 .| TRANGISTOR NPN GI PD=30DMM FT=R00MHZ zpags [ 1854-0071
L NS 1854-0071 4 TRANSIATOR NPN SI PDe300NW FTm200RMZ 26480 18%54=-007¢
as 1854-009% ? 2 TRANBISTOR WPN 2N708 BI TO-=1B PO=JAONW 04713 cH708
‘ _ o ' 1954-0005 |7 . TRANGISTOR NPN 2N708 61 TO-10 PDe3&0Me ga7t3 | 2n708
o "4 18%3-0012 A 1 TRANBISTOR PNP Z2NH2904A S1 Tﬂ-!!? FDebOORW 01293 ZHN2PDAA
' ! 1205-0011 ] H HEAT BINK T0Q-3/T70-39-C8 28480 1203-0011
a8 1834-0003 | 3 | TranszaTOR Nen a1 TD-39 PD-BII:IMI 20480 | 1854-2003
1208~-0011 ] HEAT SINK 70-5/70 39-C8 284870 1209-0011
' 1245-0a011 |’ ‘.' HEAT SINK TO-5/T0-39-CB . 29480 1205-0011 '
Q9 1894~8003 3 TRANBIBTOR NPN 61 TO=-39 PD=BOOMW 20480 1854-0003
S e 1B34-0003 {3 TRANSIBTOR NPN I T0-3% PDeBQONW 20480 | 1954-0003
1) 1A%4-0037 |7 1 | TRANBIGTOR NPN ZN3033D BT TO-39 PD=1Y 01928 | 2N3b3aB
yas-00nt ., o HEAT SINK TR-3/TD-39-C8 284m0 | 1209-0011
- : . Rl
LE . : NDT ASSIGNED
A3 . 0727-0104 , | 3| 2 | ReSIBTOR 28,4k iX 14 CF TCwD-%00 91837 | meaisz-onaz-F
RA a730-004%8 - 7 2 RESISTOR 73K 1% 14 CF TCw=Q-300 - 91637 DC1~7002-F
RS 0727-0184 3 RESIBTCR 28,4 1% 14 CF TCw2-300 V1437 HCB) /2-2842~F
TS o730-0088 |7 AESISTOR 75K 1X 18 CF TOm0~500 o137 | bei-7sez-¢
n? ‘2100-0036 | B t | RESISTOR-UAR COWTROL GEF 1K 20% LIN 284Bt | 2100-0036
' Re - 0470~3221 -4 1 RESIABTOR 1.2K 10X 1W CC TCw0+bAT g2 | G2
RY g470-1541 |9 4 | REBIGTOR 130K 1BX 1M CC TC=0+DE2 . p1121 | GBISAr
R1D D&Y0-1321 -1 2 RESTETOR t,3K 10X 16 CC TCw0+547 a2t f? [H 251131
mni 0490-1051 | & & | RESIBTUR 1K:30% 14 CC TCeO+30200 “onrar | cmomy
R12 069019401 L] . REBIGTOR 130K 10% 1W CC TCw@+BE2 11121 CB13M
‘my Lo . ROT ABBIGMED
Ria bav3-1an  fo 1 | sesiatom 12¢ :uz W TC TOROe7AT s1121 | we1Em
15- , .
R3Z : NOT ABGIGNED v
n33 uBie-n003 o 1| RESISTOR 3K Sk ROW P TGe0+-20 91637 | HL20~02Z-20M-BADY~T
na2 ' ' ' NOT AGBIGNED . Bt )
Raz 0BL&~000e" |7 v | ResieTon s mx ‘L0M PH TEn0+-260 91837 | HL12-02Z-10W-5001-7
Ras- ;
R47 NoT nsn:cnzp ’ o
. A PR 4
RaB _ Dee7-2741 |4 1 | wEmisrom Z7ok 1oz ,sw cc TCwssBm2 o132t | Epazat »
RA? N687~-0421 7 1 - REGIGTORN 5. 6K 30T .54 CC TCeO+AN? (AR %] EpNA21
R30 0890-1031 | 2 1 | mesiavom jok 10% 1w CC TCmEs7A 01121 | G313
} A% nea7-10a1 . |7 1 | RESIGTOR 10K 10X %W CC TCe0+BER 01121 | Epivar
: R52 0490-1241  [a&] . 2 | RESISTON 120K 10X 1W CC TCe0+BB2 otz | cmam
R33 tava~1031 .3 REGIBTDR 14 10X W CC TGu@+)000 01121 ' 'ﬂllﬂﬁl
RIA oeve-1241 | & RESISTOR 120K 102 1@ CC TCw0+882 tH12t | cm2s
RE3 DAY3I-273) 7 1 REBIBTOR 27K 10X 2W CL TCemO+74Y 01121 HB2?731
RS 2100-0t3% | & 1 | REGIBTOR-UAR CDNTROL CCP 1M 20X 10CW 20400 | 2100-p3aW
) -IS?. DAYI~A71Y 7 1 HE_SIB'I’U! 470 10X 24 CC TCeO0+839 g1t HPATLY
: _' ‘RAR | b721-0806 [ Y 2 REBIGTON %3,3 $1X ,i4 CF TCw0-Ba20 MLy’ BC1/310=-S5IR3I~F
sy g721-0008 | & WEBISTOR 53,3 14X ,IM CF TCw0-500 - 91437 | DEL/10-3IRIF
o :gnn okaa-1211 |2 1 | eEsiBYON 320 10X R34 FC TCe-400/+600 ma | cmen
- .
s NOT ABBICNED
&S D&v0-1231 - |4 1 | NESTSTOR t2K 10X 1M CC TCeD+783 o2t | ceiam
R4S pavo-13at |9 |- _AEBISYOR 150X M0X 1M CC TCe0+882 01321 | cmsm
&7 6PN-1B31 |4 3 ] REBISTON 1.84 10X 18 GC TC=0+1000 o1t | cmism
RAB o&va~3021 0 3 REBIBTOR 1K 10X 14 CC TCmB+447 ort2t caro21
R&Y 490-1081 |8 (MEBIBTON 1M 10% 14 CC TC=0+1000 oni2r | cmiom
70 pavo-15at |9 AEGISTON 150K 10X 1M CF TCw04BB2 0u1R1 | GRITAL
R Z100-0157 |4 2 | REBISTOR-VAR CONTROL CEP BOX 20% LIN 20480 { 2100-0187
R72 ohRD-2241 ] 3 AESIOTOR 220K 10X 14 CC JC=0+BA2 o121 GBanst
"73 0690-2711 |1 1 | MEB18YOR 27%.10% 1¥ CC TCw0s76% 01121 | cea7m
n74 0avy-8031 | & 1 | REBISTOR 48K 10X 24 CC TCwC+783 o112t | HesEdM .
73 pavo-331y  fo 1 | RESIGTON 3IM 10X 1W CC TCwd+7b3 0112t | cp3sm ‘
R75 0490~1031 s REDIGTON 1M 10X W CC TCw0+1000 0121 L«hnom
7?7 ga%9-1021 |0 RESIDTOR 1K 10X 1M GG TCw)+b47 a1 | GBI02t
v a7e eave-10: | af . RESISTOR 1M 10% 14 CC TC=0+1000 o1121 | cpom
79 tevo-224 | @ SESISTOR 220K 10X tM CC TCe=psBE2 ost21 | Ghazar
L]:1] 2100~8187 4 RESISTOR=-UAR CONTROL CCP 30K 20% LIN 28480 2100-0357
ney oavo-2ia1 | @ RESISTON 220K 10X IW CC 7CWO+BO2 ot | coazam
‘87 NOT ABSIGNED
(T1 near-a7a1 |0 2 | REBIGTON 470K 10X ,5W CC TCw0+882 o112t | EBATMY
Rav 0se7-5601 |3 2 | mEsIOYON 38 10X ,3W CC TCwD+a12 0Nzt | EpSL0l
R?0 DARO-0201 2 H RESIBTOR B2 140X 1 CC TU»~0+432 o1t Ghaz2ay
A9l DaY0-BD . |2 REBISTOR B2 $4X 1W CL TC=Ge4id e1121 | tmazot
a2 osv3-z2m1 |2 &  NESISTOR' 220 10X 28 CC TCe0+745 a1z | We2za:
n93 osve-B231 |8 2 | REBIBTER BN 10X 1W CC TCe0+783 oz | cRatm ,
13 ! ’ :

[

www.valuetronics.com

See Intreduction to this section for ordenng information

*Indicates fuctory selected value |
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Table 6-3. Replaceable Parts
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" Reference | HP Part |c . i Mfr
atarenc : Qty Description Mfr Part Number
: Designation | Number |0 : p Code
s ) | Dap7-474t Q ' RESISTOR 470K 10% ,5W LC TCw0+8R2 g112t EB47 41
+ NP5 ' t487-0401 3 REGISTOR %4 10X ,O4 CC TCmisat2 | , o111 EBILDL
RYS ' 0490-1311 3 t RESIETUR 130 10% 14 CC TCud+329 v o1t2t 41111 .
A7 f4673-22101 2 REGIATOR 22K 10X 24 CC TC=0+7463 o121 Hp2an
nya a90=-A23t B REBIGTOR B2N t0X IM GG TC=De743 112t GBAR23t
‘ ' R99 ' 0490~-10214 : ] l REATIBTOR 1.8k 0% 14 CE YCe0+447 [RR Y] =5 31:F1]
A . f1a0 f490-1081 -] t RESIBTOR 10M 10X W CC TCe=0+1059 1nm21 [H RT3
: R101 f1490~1091 | & REGIBTOR 1M 10% M CC TCw0+2080 art21 [=:311.1}
\ K102 0493~221 2 RESIBTDR 22K 10X 2W CC TC=b+74% 01121 92331
’ /103 . HOT AGBIGNED ’
~Ni04 2100-0134 3 F RESIBTOR~-VAR CONTROL CCP 10X 20% LIN 28480 2100-0198
no3 ' - aT0-2211 2 1 REBISTOR 220 10% tW CC TC=D+329 f1121 GeR211
R10A 2100~0158 3 RESIBTON-VAR CONTAOL CCP 10X 20% LIN 28480 2100-0184
R107 15693-2201 2 RESIETOR 22K 10% 24 CC TC=D+7A3 griat HP2231
R108~ . )
AN NOT ABBIGNED . '
R34 NER - PART OF, FLO
Rtt3 oAYO-5A01 & RESIATOR J6R 10X 1M CC TC=Q+74% a2t [0 1
R116~
7 . NOT ABSIGHED .
Ni1d 0APO~1021 ] REBISTOR 1K 10X 1M CC TCw0+447 o112t o021
:il? 04P0~1821 3 RESISTOR 1.5 10X tW CC TE=0+h4? ainm Gb132) .
120=- . .
na : NOT ASEICNED
nmaz 04a7-1021 h ] 1 REBIBTOR 1K 10X .54 GG TCwd+5A7 o121 EnO2t
R123 bae7-2731 L) 1 RESIBTOR 27X 10X .0W CC TC=D+7A3 gtia1 Ep2721
R124 ome-o02> & 1 RESIBTON 40 8% ADW PW TCeO+-240 QL1437 HL3S5-0BZ~404-~40R~T
RI2S aB17=-0022 3 1 REBIBTOR 50 55X 208 P& TC=0+~240 I5A3S Ca20
, Rz~ :
R128 HOT ASBLCMNED .
R129 0813+0029 8 1 RESISTOR 1 3X 3IW Pl TCu0+-50 28480 0B13-0029
K130~ '
RivY . : : NOT ASBICHED
R280 0737=042% 2 2 RESLBTOR 1,826 tX 1254 F TCmb+~100 24344 CA-1/8-Y0~1B21~F
Rzot Q737=-p439 5 1 REBIGTOR &5,BIK 1X 1298 F TC=Q+~110 24944 Ca=1/8-TE8=bBALY=F
y 202 2100-0092 &l 1 RISIBTUI-VM_EUNTIUL Cr 0K 20X LIN 28480 2100-00%2
R203 a737~0854 7 2 RESISTOR 94,2k 1% %% F TCed+=1080 28480 0797~-0834
R204 2100-0191 [ ] 1 RESIAYOR-VAR CONTROL CF 300 20X LIW 28480 2100-0151
! R208 07070442 14 L] RESISTYOR 10K 1% 1234 F TC-ﬂb-illﬂl 24540 CA~t/B~T0-30O2-F
" 204 a7B7-0442 L4 REGISTOR 10X 31X ,123W F TC=D+=-100 24544 CAd-1/8-T0=-1002«F T
. n207? 0787-02ap 3 3 REBIBTOR 1R X ,1205W'F TC=0e=-100 24545 c‘-ll'-'ﬂl—-iﬂht;? ’
R208 0787~04545 1 . 2 REBISTOR 100N 1% 128K F TCe0+=100 24344 £A~1/8~-TD=-1003=-F
- R20y ‘2i10b=-0281 -] 1 RESIBTON~TRMR 100 20X WW TOP-ADS 1-TRM 28480 2100-0201
R210 2100~0235 9 1 REBIBTOR-VAR CUONTROL CCP SN 20X LIN 28480 2100-0238
R21} Q747-0477 1] 1 RESIBTOR 332K X ,1204 F TCw0+=100 19701 MFACT/@-T3~3323~F
R212 2100~-3181% 3 2 RESIBTOR-VAR DUAL BK~20X-CE SOK-202-t0C 28480 210018029
K213 ! ﬂ?ﬁ?—ﬂ“l -] 1 | MESIBTOR 90.9K % 1294 F TC=D+-3100 RAJ44 | l‘:-!-lll-‘ll-?ﬂ‘?!-l"
R214 u797=-0407 & 2 REBISTON 200 31X .1235W F TG=0+-100 2454 CA-1/8~-T0~281~F
. . . (MODEL &08E ONLY)
A4 Q757-0A13 . L] H REBISTOR 392 1X ,12%9 F TCu0+=18D 2ABAL C4-1/8-TO~392R~F
o | CHODEL 408F ONLY) _
,iéls 0737=-0419 0 1 REBIBTOR &Rt X .125W F TCmd+=100 24845 CA-1/8-70=-581R~F
R21h 1'787~-0441 : 3 1 .RESIGTOR B.23K 1%.,1254 F TCe0+-100 24544 CA~1/8~T0~BRSL~F
R217 A757~0430 B 2 RESISTOR 2.21K 12 1250 F TC=0+-3100 24345 Ca+1/8-TD-2211~F
R210 07570405 L] 2 REGIBTOR 182 4R ,123% 7 TCwO+=100 24344 Ca4~1/8-TO={b2R~F -
. n21y a7sr~t26t L] 2 REGIBTOR 2,74K 1X ,1234 F TCeQe~100 RATAL Ca-1/8-TO=-2741=F
- 220 0737~-0437 2 2 NEBIBTOR 4, 75K 1% +125W F TC=0+~100 2434h CA=1/8~T0~A751=F
R221 0737-0200 7 H REBIBTOR S.462K X ,3280 F TC=0+=300 24044 Ca=1/8~-T0-5421~F
R222 07%37-0281  |'A REBIGTOR 2,74k 1% 123 F TC=0+-100 - 24544 Ca=1/8~T0-2741=F
n223 0737~0280 3 REBIBTOR IK 12,1234 F TLe0+=100 ' 24348 CA-1/B~TR-1R01~F
R2ZA . D797~-02M0 3 IE_BIBTOI 1K 1X L1274 F TCeD+~100 2448 CA«1/8-T0-1001~F
R228, 0737-0430 ] REBIABTOR 2,218 1X 1254 F TCed+=-100 24344 CA-1/8-70-2211~F
- R228 2140-14519 1 RESIBTOR-VAR DUAL 5X-20%~CC BON=-20%-0CC 28480 2100-1429
227 MOT ABBIGNED
R228 07%7-0892 -] 1 RESIBTOR 47,5% 1X .54 F TC=0+-~100 28480 0737-0832
R22% 0737=-042% - REBIBTOR 1,B82K 1X .12%W F TCwD+=100 24544 Cﬂ*l{ﬂ*Tﬂ-llE:-F
20 o7a7-0811 & 1 REBIBTOR 392 1% .54 F TCwD+-100 20480 p7e7-0011
S R23 usba-1001 3 2 REBISTOR 10 10X ,25M FG TCe-400/+300 N2y cBiom
R232 0484-1001 3 REGIGTOR 10 10X ,2%4 FC TCm~A00/+308 o121 cp100}
R233 07%7-0444 ¥ ] REBIBTOR 12,1K 1X , 1298 F TCeQ+4~100 2ATAL CA=1/8-Th=1212-F
- R334 ] NUOT AQHICNED
l!“ 0AB7-5841 -] 1 REBIBTOR 4BOM 310% %W CC TCw0+4882 o123 EBbHAL
.R23IA 0737~0434 14 1 RESISTOR 3.57K 11X ,1235W F TCwi+=-100 24045 CA=1/8-T@-3551 =5
RAI7» T470-4477 2 1 NESIBTOR JO0,0K 1% ,12%W F TCuDe-100 24545 CA-1/8-TO-105R-F
21 757=-02940 -] 1 RESIBTOR 4,178 1X 1234 F TCwo+=-100 19701 HFACL/B=TO~4191-F
R21y a737~0B%4 7 REBIBTOR 34.2K 12 .54 F TCe=8+~100 28480 0757-08%4
-See introductlon to this section for ordering information
6.8 *Indicates factory selected value
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: : Table 6-3. Replaceable Parts :
Reference | HPPart |c Qty Description | Mfr Mfr Part Number
Desngnatxon ‘1 Number |P| - Code , h
R2AD oysy-u34s [ 2 t | REstsTOR 10 4% . 1kS8 F vCs0e-100 s | ca-1/e-T0-11R0~F
R4y 07s?-0a10 |1 2 | wEsIsTOR 301 1X 1208 F Tee+-100 24348 | Ca~1/8-70-301R~F
242 - o | oems-aver | 1 | mesistoR 3% 101 238 FC TCw-4m0/4500 a2t | ceaen
243 | uvarenann e 1 | REBIGTON 332 1% ,123M F TCe0+100 24344 | - CA-1/B=TO-332R-F
R244 a¥B-3430 8 1 | wESIBTOR 20,3 1% ,12%4 F 1CeDs-100 DIKR | PHESS=3/8-TR-2IRI-F
R2as neea-1311 [0 t | RESISTOR 130 10% ,25M FC TC=~A08/+600 onizs | ceisn
R248 . 0757-0197 |1 2 | ®ESISTOR 1.3% 12 .54 F TC=0+~100 20480 | 07570197
n247 s7r-oter |y RESISTOR 1.5% 1% .50 F TCwie=100 zeaat | o7s7enier
248 i N E] t | RESISTON 121K 1X .58 F .JCeD+~100 20080 | 0787-pBAL
R24Y L a7ar-0801 L} 1 RESISTOR 130 1X .54 F TC=0+-100 28480 0792~-0801"
ié:n 07570274 - | 7 ] RESIBTOR 41.9 )X .125W F TCuQ+=100 24345 CA=1/2=-T0~4192-F
* A251 a737-0410 |1 RESIBTOR 301 1% ,328% F TCe0+=100 24566 | Ca-1/0-T0-301R-F
' CHODEL AGRE DNLY)
LPLT! oya7-0407 | & RESIBTOR 200 IX 1234 F TC=0+-108 24548 | Ca~1/B-TO-ROL-F
. A (NODEL_A0BF ONLY)
%2 o7az-o3ve o 1 | REBISTOR 31,1 t% 1254 F TCete-i00 24548 | CA-1/8-T0-S1R1-F
"213 ‘n7s1-goa1 |9 1 | WESIGTOR 1N 5% 14 MO TC=be~200 2aan0 | 'ovar-vem
R254 01741-0030 2 1 RESIOTOR 780 35X 1W MO TCwe0+-3200 28480 0741-0038
253 0e14-0032 ;| 9 1 | RESISTOR AK 5% 104 PU TCwd+-280 v1837 | ML12-022-108-2001-T
Rass poz-onss |3 1 | REBIBTOR 3K 5% SW Pu TC=0e-28 . | z8sm0 | entz-gemo
‘ R2s? v7ar-1002 |4 » | ‘reststom 3 1% .58 £# TCen-500 2ea0 | 0727-0002
RS0 oav0-184 |2 1 | REBIGION 1BOK 10X 1W CC TCedeBo2 DLzl | GRiAal
nz3e ! . NOT ABBICHED
Rzay JBYZ-n03n |7 2 | MEBIBTDR B,s4K 3T DU PW TC=Rs-20 eadd 1 o@iz-p03e
R281 0737-0437 | & 2 | mEstsTER 47,8 1% 1208 F TCe0s-100 24584 | CA-1/8-T0~A752-F
R2e2 ors7-045 &l REBISTOR 180K 1% 125 F TGu0+~100 - 24346 | Ca-1/B-TO-1003-F
N243 0757-0457 [ & RESISTOR 47,5K 1X 1284 F TCeds=100 24546 | CA-3/B-TO-4752-F
R264 D7SI-0442 |9 REGISTOR 10K 1% 1280 F TCw0+-300 24346 | ca-t/B-Te-t002-F
{NODEL SABF OWLY) ‘
R28% pra7-aaaz |9 RESIBTOR 10K 1% ,1238 F JCe0s-100 2ama8 | ca-r/e-To~toma-r
o ‘ : (NODEL. &ORF OMLY)
R266 . o737 |2 REBISTON 4.75K X ,125% F TCw0s-100 zesab | ca-r/e-to-avateF
: {HODEL &0BF OMLY\
R287 nm-sns : t | RESIBTOR 19.6K 1Z .84 F TCw0+=100 poasn | 9e98-3413
. {MODEL. A0BF GNLY)
R288 u-m-ms - 1| WESIBTOR 3.11R 1X 54 F TCmge-100 2ma80 | ev37-0833
{AOPEL 40BF ONLY) .
A269 rup-)7E0 S 3 | WESIGTOR-UAR CONTROL FCP AK'10% B-LIN 28488 | 2100-1730
- ‘ tMODEL 40BF ONLY} .
- R270 ' 0757+0403 ' NESIBTOR 142 1X , 1254 F TCub+=-100 24544 CA=-1/8~TD=-140R~F
w2 : 0737-0030 [ 7 t.| WESISTOR 9,09K 1X ,BW F TC=0+-100 28180 | e7s7-ceae
, . (HODEL BBEF OMLY)
R272 ~ a@14~0002 P | "RESIBTOR 3K 5% 30M PW TCeD+-260 1437 H.12-022-10W-3601=T
rFt 917e=n0ze . |3 1| comE-BHIELDING DEAD peagy | wi7i-noze
8 o ' ‘ NDT ABBIGNED : '
52 v 318t~0033 1 | BWITCH-OL DPDT 6TP .OA 125YAC/DC 20400 | 3101-0033 .
3 . _ 3o1-0003 |2 1 | GWITCH-TGL DASIC DPST 3A RIAVAC/DC panoy | mioza-gh -
4 o S3m-00z (3 t | BUITCH-TCL PASIC DPDT 104 230VAC 20480 | mD1-012
: . _ : ATAL EAL)
. 3
. 83 : HOT ABBICNED
54 , 31z-0008 - |7 1 | BMITCH-BENB SPDT SUBHIN 1A 30VDC 2u480 | 3102-0008
57 " 00400-60547 | 1 1 | BNITCH-MDD BELECTOR ASSEMBLY 2BABD | M0A0B-80047
o ! b INCLUBEB CR03 AND R282) .
o | vic0-2200 | a t | TRANBEORMER-POMER 113/230v) FREQ NOT zosso | pros-cpey
12 : PI00-0342 | & 1 | TRANBFOAMER-POMER 118/230% S50-1000HZ zasa0 | 9100-0342
3 vi20-pt1e |3 t | TRANSFORMER-AUDIO PRI IMP) 1BKDHNB) SEC | 28400 |. 9126-b0te
o . - NOT ABBIGNED
u2A 1932-0046 | & 1 | TUBE-ELECTRDN 12AU7 TRIODE-DUAL anrs | sz
3%' 1932-004h [ NBR = PART OF Y2A Rxbia] 1207
ys . NOT ABBIGNED
vs 1921-0001 | t | JUBE-ELECTRON ABAR TRIODE zaaas {  1v2t-s001
1200-c010 9 2 SOCKET-TUBE 2-CONT j<:21: 1} 1200-8010
s280-87A-4 | ® 1 | SOCKET-0SCILLATOR CRID 29490 | a0BD-39A-a
608D-59A~3 | 7 t | BOCKET-DBCILLATOR TUBE 20480 | soen-n9A-3
‘ s12a-308 |2 2 | WNENCH~TURE 28468 | a12a-384
vz o NOT AGBIGNED
va ‘ -~} ivar-o00z |7 1 | TUBE-ELECTAOM a043 TRIODE 26030 | 1921-0002
: 1200-0018 |9 - | BockeT-TuBE 2~CONT cest | 1200-8010
SBD-32A b t | coNvagv-Awe GRID 26480 | as08B-1BA
L 618A-38A |2 WRENCH-~TUBE 20480 | B12A-38A
up ' 1933-0m33 [ % 1 | rTuse-eLecTiom suoa TezooE-PEMTODE n1p2e | suba
V10A 1932-0027 |9 2 | TUDE-ELEGTRON 12AT7 TRIUDE-DUAL 24972 | 12atrin
vign HOT LBED
1200-0008 |5 1 | socxeT-TimE 9-COnt ‘ 248y | 1200-¢008
W 19320027 | 9 TUBE-ELECTRON 12AT7 TRIORE-DUAL 24972 [ 12aT7WA
12000008 |5 ' BOCKET-TUBE P-~GONT 20488 | -1200-0008

See Introduction to this section for ordering information
*Indicates factory selected value
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Section VI Model GOBE/F
. L S . . . lf\ } . v
Table 6-3. Replaceable Parts -
Reference | HP Part |c] .\, Descrioti ‘ i | MEe .
. aronds Aty scription S - Mfr Part Number
. Designation | Number |P -aserip P Code L B o
TR 1v23-002t  [a] 2 | Tusk-ELECTRON sAUsA/BAZSA PENTODE INTI | sAubA
R 1208-0009 | & 6 | BOCKET-TUBE 7-CONT BLOR-EYE 28480 | 1200-0009
Vi3 1932-0010 |0 2 | . tusE-ELECTRON 8000 TA10DE-DUAL 0192p | adBn - -
V13D . NBA ="FART OF V13A ‘ . L
138-0b0s |z 1 | SCEKET-TUSE B-CONT BLDR-EYE. zoage | 1208-0003
Vie . 19230021 | o TUBE-ELECTRON AAUSA/B4Z5A r:nmne 73 | sAuse
1290~-0009 | & BOCHET~TUBE 7-CONT ELDR-EYE 28480 | t2oo-vooe
T 19400008 | & 1 | TUBE-ELECTRON 5AS1A DIODE-V RGLTR 01928 | Sa&S14 .
_ AZH-0009 |6 SOCKET-TUPE 7-COWT BLDR-EYE 28480 | tzo0c-000¥
ivian 1932-0010 | O TUBE-ELECTRON 6080 TRIODE-DUAL 01928 | AOBD
viss ‘ NER ~ PART OF V1&A ' ,
1200-0008 | 2] BOCKET-TUBE 8~CONT BLDR- n; 20480 | “1200-000%
vz a NGT ABSIGNED T
[4]: ] 5 1923-0017 B 2 TUBE-ELECTRON &AHS PENTODE - ta /7 bAHA
' ' 1i200-0009 & SOCKET+TURBE 7-CONT BLDR-EVE 21480 . tR00-0009
uty - 1923-0017 |8 TUBE-ELECTRON &AHS PENTOD® a7 | sads O -
1200~0600 | & BOCKET=TUBE 7-CUNT BLDR-EYE 26480 | 1200-0009 ‘ .
w2 1930-0013 | 9 1 | TUPE~ELECTRON &ALS DIODE-DUAL a3n7a | -saLs
1200-0009 & BOCKET-TUBE 7-CORT BLDR-EYE " =211} 1200-000%
uata 1932-0029 | ¢ 1 { TUBE-ELECTRUN 12AU7 TRICDE-DUAL wooxr | 1zawr -
V21 ~ 1 NBR ~ PART OF V21a t
1240-0008 3 BUCKET-!UDE ? CUNT |Ha80 1240-00008
vez 1921-0036 |7 1 ] TUBE-ELECTRDN ECHONG TRIODE 2HABD [ 19R1-DDb
1200-001% | B 1 | BOCKET-TUBE 9-CONT zaapd | 1200-001%
"y DRaDB-k00T | ¥ CABLE-UNCAL DUTPUY ABBENBLY - 26400 | 00608-50037
XF1 1400-0090 | 9 1 | FUBEMOLDER FOMPONENT FOR USE ON " 2A4B0 | 1ano-0eso
2110-0470 |2 1 | FUSEWOLDER BODY EXTR PBT; BAYONET; TND 73918 | JasS003-010
2110-0453 | @ t | FUBEHOLDER CAP EXTR PBT; BAYONET) 204 -20480 | 2310-0458
2110~0487 |0 1 | ruserouper cnnpagam HEX 'Nut) 1/2-28 20480 | 211050447
‘ u ' .
y o
IF ANY PART OF THE OLD FUBEWOLDER
{1400-0084)NEEDS REPLACING, ALL FOUR
PARTS OF THE MEW FUSEWOLDER WUBT BE
DADERED, THE OLD FUSEHOLDER CAM BE '
IDENTIFIED BY A BTRAIGHT BOLDER LUE TO
‘ y WHIGH THE WHITE~BLACK-GRAY WIRE ATTAGHES,
ON THE NEW FUSEHOLDER THE SOLDER LUG 1B 0
_ AT A RIGHT ANCLE TO THE PODY, . K
Rr1 1200-0028 |9 1 | BOCKET-XTAL,2-CONT . 2eag0 | 1200-0078 P
Y DA10-0009 |0 1 | crysTAL-GUARTZ 3.000 MHZ 20480 | #410-0209 tom
MIBCELLANEDUR PARTS \
S00L-408 a 1 | ATTENUATOR DIAL ABBENBLY 20488 | &0BC-A0A
gpane-a10 | o . 2 | - ATTEMNUATOR PLUNGER ABBEMBLY 2B480 | DOADB-81D
1080D-abb44 | B t | BOARD-REBISTOR ABBEMMLY 20480 | . J0B09-50044
eobB-s0045 | ¢ 1 | BOARD-REBIBTOR ABSEMBLY za480 | 00ADB-A004S
0040850044 | O 1 | BOARD-RECTIFIER ABBENBLY 2OABE | 0D40B-ABDAG
onsba~s004s | 8 1 | ATTENUATOR TUBE ABBEMBLY : eoape | sossa-soom
ouabB-a0a |2 t | ABSEMPLY-REBISYUR RECTIFIER BOARD 28430 | ncsoe-ata
00508-513 |3 1 | POARD-RESIBTOR ABHEMBLY PEABD | DUADB-A13
00408514 L 1 BOARD-RESIRTOR ABEEMBLY 2480 QU aNB~41A
J0408~501 9 1 ALC POAND ABSENBLY C(MODEL &0BE DNLY) 20480 D0&606~50Y
‘aoh08-00034 | B i WABHER-GROUNDING 28480 0040R-00024
\ oos0B~523 7 -4 POARD~-VARICAP ABBEHDLV ! . 2DABD 10ADB-b2S
: 0sL0B-42% {7 BOARD-VARICAP ‘ASBEMBLY ¢MODEL &0BF ONLY) | 28488 | 00600-b34
poADA=-&0R2 0 1 BUFFER ABSEMBLY (MODEL &DBE ONWLY) 28480 D0&40B-402
tos0a-a22 | 4 1 | BUFFER ASSEMBLY (MODEL AU3F ONLY) 20480 | oospB-sR2
, SUAD~441 4 1 | CABINET ABSEMBLY 20400 | aoup-44n
hodR~4AR ] 1 CABINET ABBEMBLY=-RACK 28460 &08D-44R
508D=14T ] 1 CABLE-CRYSTAL CALIBRATOR 28480 &06D~1 46T
508D-14R 4 1 | CABLE-CRYBTAL CALIBRATOR ADJUBT 20480 §{ HUAD~1AR
anaANd-A0s A 1 CABLE*FDHER HARNESS 28480 Dﬂﬁnﬂ'bﬂb
0 a0apa-~-407 3 1 CADLE PANEL HARNEZS 20488 boabE~AD?
: e0AIB-A11 {1 1 | CABLE-LEVELLER INPUT phado | oos0a-a11
pnafg-A2 @ 1 | CABLE-LEVELLER DUTPUT 2pan | wosta-srz
COanB-60037 [ #f 2 | CABLE-UNCAL OUTPUT ABSEMBLY an4es | tosta-s0037
ADED~A0C - | D 1 DIAL~FREQUENRCY VERNIER - 28480 40BD-40L
gos0B-s0c | B 1 | GEMERATOR AGBEWBLY {NODEL B0BE UNLY) 28480 | DD&08-500
00A400~420 2 1 GENERATOR ABBEMBLY {(MODEL &40BF DNLY) 28480 00608-520
0370-0023 . | & 1 | XND KNDIBLKIFOR 256 BHFTI.730D 20430 | o370-s02%
(XTAL CAL GAIN} .
0370-0026  |5] 1 | KNOM REDIBLK:FOR .230 BMFT|t ARQ),7300 20480

0370~002h

610

See introduction to this section for ordering information
*Indicates factory seletted value




‘jg_TabIé'b‘-i& Repla_cé'able Parts

'HP Part .

Mir

Mfr Part Number N

Haference~ c C o
! Description
Demgnation Number D| ™ , serip Code
O] | ” R
SR AT it L (FINE FREGUENCY)
\‘)' CENRE N [ WYY B K *'KHOB RNDIBLKIFOR 250 SHFTt1,00D 20480 | 03v0-vazs :
ey porh 12 Y oL (MDD METER AND RF QUTPUT)
. ' a379-0029 R KNOB RND:BLM FOR .250 8WFTit ARD:1,00D 28402 0370~-0029
‘ | ‘ Sl (AMPLIFIER TRIMMER)
.'n'.m-un:s" | & ;. KNDB ENITDIBQIIBIJUFQR .250 HWT:1,0000 28480 0370-0033
W {HOD BWITCH)
0370-0049 2 KNOB GKRTD:PARLBLKIFOR 373BHT11,000D 282830 0370-004%
» R . (FREQUENCY RANGE)
E n:svn-onsu 3 KNOD ﬂNDllLKI_-375DlERRNK BRINNER 28488 a370-0030
) / ’ AH08D~ 8300 7 WINDOW-FREQ, DI 20480 &0AD-B3ICO
/ i .blER-SER R WRENCH-TURE 20480 L2A~30A

ri

i P
. :
5
P
i

See introduction to this section for ordering in rormution
*Indicates fm.tory selen.tcd value
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. 71. INTRODUCTION. | ' | ‘.
-3,

Schematic presentatlons in thls manual show

electrical circuit operation and are'not intended to
Berve. as wiring diagrams, | Flgure. 7-1 shows an

' ., example of the schematic 1llustrations. : Figure 7-2
R liats notes which apply to the schemntic diagrams.

o 7-3. Circuit board assemblies are shown in part
b7 on different pages. To‘ﬂnd & specific ‘instrument
" oo . ' ' s .r'!;
. oot
S ‘!; i( '1
: . ' ‘n"."
!4 .J‘ ' I . .‘“.I‘
- ! 'gr:i’.
. . '_ . I ) " )
S : Assrmbly '

_Al RECTIFIER ASSY

~ SECTIONVH R
SCHEMATIC DIAGRAMS | S o
cOMPONENT I.OCATION INFORMATION T

Section Vi

component, refer to the "REFERENCE DESIGNA-

- TIONS" box which appears on each schematic dia-
gram.

T4, Component procurement,f in.formation and spe-
cific component descriptions are included in Section

VI. Refer to page 6-1 Ior/informatinn on how to
order parts, / . '

¢

Assembly .
Dirigndion b " Poir No T e e
- e !»mhl Devignniyin \vlm«r
. {08708-6001) - A2 DC R’EGULATOR ASSY {08708~ 6007) Fue 47 Ausy. Treaignmitia
- " it Numbrtrd St ]lml m-nm-fmh
-:::“!‘r:n;:-l‘u i Assembly A2
. . Intamatnn XAZ . /
. ' : [ :
- _l( T | (33 ] JB
. - - .!,.(
&l [~ L
N i ‘
. Y uiz ¢ . | )
B , s ! Patar seliettd 1 Pladhn Wumbes imtyyaden ] !
4 ' ) fot brsl {peestion Surkel Tonod kel (KA ;
s Arstmidy Wite Cidit Colot Code s na Kradator Conde [ R L]
e . L . [ Sohiet Paint Firat pumbes 1hontalien Trowmd Color, Simomd . Thluemstrin
Lo Tt L ot Numbeted Numbet idvatilive Wik Siom, Third Numbre - Avvengr e mast
ot Lt . (R Chnlidien Numwid Bep K d . 0P deniden Crmily 4o freded snbur
[ v : S . . an.r. l’rlllmv. Ficht wieiNILATHRI-
- - . Figure 7-1, Schematic Information Nustration
. ul B ! o . ,
' - ’ i
-
4
i ( .
. } 1
i v 1 ! '
E ]
) "
"
.
SR .
T :
- [
v ; fi .
10 [N {-
P : . T-1
L Vol . : . ] . [
_‘-;c.”:.,_ ] s Y .
www;valuetronics.com
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Resistance is tn ohms, capacitance is in microfarads unless otherwise noted
. 2, " Screwdriver adjustment.
B O Panel control.
3, l::] Encloses front panel designations. ' l
K ‘ a, ——— Slgnn]_ bath_ v
‘J“ , | = = = = iDenotes feedback paths, used in different circuits. . ot
L ~sssessee o '
By . == =-==— Circuit assembly borderline.
;: = 8 . W W!per moves toward CW with clockwise rotation of control ns viewed
o ' from shn.tt or knob. :
¢ 1. ﬁ Test point. Number in circle matches TP number.
Y 10. ‘ 1 Encloses wire color cade. Code used {MIL-STD-881) is the same as
o . . - the resistor color code. First number identifies the baze Lblor, sec-
R o ond number the wider strip, and the third numbex identifieb the narrow
o , strip. E G., denotes white base, yellow wide stripu { violet-
S narrow stripe— . ! r’ ‘
‘; 11, @ . Voltage regulator (breakdown} diode,
- 12. I Feed-through capacitor (shunt capacitor, commonly used for bypassing
' = high frequency currents to chassis).
Figure T-2. Schematic Diagram Notes _ ' :

| S Moaceos/F,




Model 608E/F . . e S I , _' o , | | ¥ - o | o Section VII

NS . 5o . . -l n . L “ . L o ! ) ’ . , T 3 ) . RE6s . @
E o - . il I . "
P ' L : : ' ) : ‘ i ' L . : T 4000 N : FREQ
C ; , ‘ y o o ‘ : CaN . _ iy . 090 7 . 2 e mm@
_ : : . | _ , | = : e : ~ R R < ‘ : - OUTFUT :
S _ - . L ‘ _ o i o . : 98 ‘ = 1 ATLO ATTENUATOR
] o I - . - . . . : o ! ) S e 1 .s r"——"—"""—"'"""’ ——————————————— AT1 CONTROL = L
T ; _ ‘ = = G /"RF AMPLIFIER TUNING COMPARTMENT | AT1
S . o o , | | - . R GENERATOR ASSEMBLY.<MQDEL 600F . _ _ ___ __ o S N {PWRAMPL s-wimiGi7ay/ | GANGED, =7
T : : F EMBLY —-MODEL 60BE : * "I RF osciLLaToR - g FREQUENCY ‘ va 22y, -
NoTES: 1 e '_REFE %EETE%?%%% ASSEMBLY ~MODEL 608E_ _ + | | TG cOlRT Q conrrol. | "RANGE| 1 —" : BUREER caea i O D e TAGRER o, Teao) i)
, INSTA W : oy ‘ : AW 1
() sTALLED INWODEL gOBF ONLY. ! g FrequEncy [fge] | . -0 aangep | \ iy 653 T'he"sc @’]:'-" 3
g a o C | TUNINSECS?PART Q OCONTROL(;) GANGED | ; M - GANGED. Q—-wﬂ;H | L <1 8 A= {—— L 43— : mz;su X
<'a> VALUE SELECTED IN TEST-NOMINAL VALUE SHOWN, - i _ \_ eaeED WITH | , [MTHETB oo e d s gblZ® | . FROM R280 JA2s | 3 3 N
S o _ o ‘ , i o wlm&m’____g—_—_-_t._l’z-us cemy| /) A s garrsn' RFOscnLarop L6198 $ 27" b @‘%& TI|3L|5
@ R214 IS 200 OHMS IN MODEL GOBE AND 332 OHMS IN MODEL GOGF. | Teeshl /- Redo | Ioen [ matiek LS AMPL | HODEL BOBE o o] | e | RanGE BI % BOLONE
B _ o } 7+ Ls 3 AMPLIFIER ca A1 3 cen o [ V#  eosF 2000 sia | A L2 | T
: @ "RZS) )3 301 OMMS IN MODEL GOBE AND 200 OHMS IN MODEL 60BF, 0 si ..r!c'.,f“gﬁf c6o .::?,%‘," [ vea 1 7 | _ veav |- a70% ‘ B ANGE
: L P ' : ‘ L f ! 5 : . | r242 | ) ' 9253:5 c224 l @CZSI it
@ €23 18 NSR: PART OF V6. : s | o= RameEY Ot | 1000% | 2000 | 0.5 L3
: o v - b tao . 9242:| - 8 dLa 2 I L RANGED
<s>, RU4 [S NSR: PART OF FLS. - ey RANGE J# 39 3h2a | :3 ..::5’3 : L | iR
AT ‘= ‘ T | R246$ (332 | ' e e | T RaNGEE
. C37 AND C69 ARE NSR: PART OF AT). , ‘) 15005 | 1 | R246s RANG R244 | = C220 | AN
A bk icnning atE . _ ; 68 TR Sars ) zc00] ¢ Ri22 coupLED|
A R ' o oo R248 RANGE R244 I 1500 ' ' 6.3V I cig |100025C2 Ta PLATE)
:_,|.|7 I%Nun,,ghnj- J|BOLOMETER. . ST N 12K el s bang | | I | \ ! ——— e _Jr22sv IR 7 OFWI
- e ! - B RN i ) : . R24 CR|
9. INDICATED VOLTAGES - ING PULSE SET RF OUTPUT HObE. . ./ } b R247S Ly et | ‘ | R“B“Fi L2 150"} } | 1525%% < M |
: t : ! : : N S : - " RANG - | } t .
! ' o b S Clé D1 L2 £ 150 | I R24TS i { ] . SMCOSC |
a w_ R ! -’Fooo . | | wasb T 16003 RANGS { - L } 6.3v von i
o S i 3 . | | smoi- quoo . L | I.“ 1 6 _agy 7268, ‘
| | : cIs i 163V 1
I | I f :_,_ — e — —— — _’(_’?_qq_ _______ .J | T'gﬂ' +2§5\J Oy c23 mRc22 raatl }
I | - 165V ‘ I Imc HEI 1022706~ § |
F . — +225VIF) | L1 L L 65y .
f | |upren yuee conpamtment - ___ ¢ LB E_Z_ = =y .
D ‘ o T , _ ' Fr2 [gfFLs ' FLT
. | O [moouwaTon] \ @ ®
_ ‘ o e A -G8V +225V : TO CAL AMPL
Jh. STIPARTOEZEL _ L ... R MODULATOR 8 ALC BOARDI(PART ! GF 2) L L ¥ AT
\.\. 5° o [ 6° IEELEE I | V i T
. 1 :o . ' \ S IR Rt - - I
LV +zzav—o—l—§o GE | | 860K i ' SINE- S o
3 o o] ! | +| e223 2p380 . R2224 R2233 R229¢
2 ? L2o aagal . | €200 LOUF WAVE 27402 10007 1820
° ' ' 0.05UF R205 snzos <" AMPL . i
i o[ RE ¢ lo Tw) LFRGM RF 10K SI0K N 3 _ ampL I +20.3V
) ' K e ( DETECTOR : ] = : 1854 han 6 = [XTAL CAL]
- 20! . ] 1,:?
na I - DIFF ‘L oosuF YI rW MODULﬁI%&. . h&r-r\z:s .
* 1200 :E +4EY ! pp ) 08,09 I c2I3 256
c2 & c4 ; ! +13.8¥ caor| czom| | . 1 (4] 005 (& 1)*5 . _
B600¢ '5470 l® ! T I‘?'PI ) -10.0v v vl REFERENCE DESIGNATIONS e
PP O :ch_ : = = | hiasv IAMPL | - R23) | aT) § - R
- ' +8.6V e 2 ; ar . (ol .4y 10 C2~6,14-17,19-26,28,10-33,37,38,59,60 _ B
H14y L Cro9 | 1853- a8 Viume . 6l,68-74,200~213,218-227 B
R? Q2 1854~0003 | CPI b
L 43 10003 1854-0071 : +H3.8v CR(,2,T,21~23,25,26,31-33 )
SO T 8600 : - FLE-f L
i ! e .
OSCILLATOR
42,4,5,8
¢ . ‘ AMPLITUDE 1 09 L1-7,01 =18,20,22
. 1854-0003 i
"CR25 ! Q2.9 :
188y 1 } Il | RE-11,14,33,43,46,45,57-80,114,118, )19
n309 w2 oo Razod " reaa e2n R122,23,200-233, 238, 240-258, 261 - 270
AMPLITUDE : 221K O 6,7
' B . TRIMMER IQO' Tl;‘.ﬂggl(elﬁﬁ 332K 90.9K  JEK 3 s2210 2.1 {{ -G8y sz '
— == = - —— Y
@@ &
o Tholz sggg 2 DELETED: CR24, R227, RI28
! 5000 ‘ = ‘
' RF +
; = ouwurl
" R263 -
} ' | . azsk ., (B o 165V
i : ’ . . . ) CEBS ) ' . !
' o : " . ) ‘ : i e 57 . ST COPYRIGHT 1963 BY HEWLETT-PACKARD CO.
. , . L1 oy =1 .= . . -
3 . ‘ ) . . AM/PULSE | = : + = = ! ; | SIUE-AF EN-DAYA
! S : S : © |mob INPUT Sy L T S S _

J . ST o = . \ '

A ' T B o - ' . . ' " L , ' : . Figure 7-4. RF Generator and Modulator Schematic
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na (@)

p : -~ MODULATION METER AMPLIFIER . \

mooge , L : . SERIES REGULATOR
17 [une] ; . VI3 VIEB 4228y oc | . . ; ‘ .
ro ) Ri24 ﬁ +380Y » ) 0,285MP @D ;
GHQ—(E——O)F'O—# oA 80 +390V 2{1 +228v +225V-> ' ' .
| S e ] { i S 112 €080 s O " R92 <R9A : 2R37 SHaB A +67Y oo
| ' : mey| 52 ot A Ngpol VEROIOM| H] cagn VOLTAGE $22k $e82k VOLTAGE $22¢ $e2K 5 uF
_ he _ . +15av §! T 1our . AMPL AMPL | (® 2 v =
| e o - —i -
e <4< 1 | [EY) EETH @ = " " P KE e 1 oo sfrey 1 RECTIFIER
powea | %) Y ' shseav] col | ras a/me . | vao
N i — @ FnON RF €9 REs ur § 86—z Y5liaw ] B726/BALSW
I ' 5. BETECTOR () €.1UF 36 ==Yl == TNt [T\ =
I t [Acuine : ATFLB=» J g e . o RI00
1 H — 1800
I G08) Fi : 2 ' ! +a0v v 2 D +57V.+7ov oM
L é= o—rd o ‘ : 7,2 \
L@ | ' s o o TGo] e VFUBE . | TUBE.
= D|GD - ol I cE0 +| cuza 84) | _Fiovr RIOI
' e 3 T our nss s ® |/2v|§|:u7 u:tzzlur
@3l : Lore | : AT 3355, | 1eof , = Y
+228 § 220K : ) ! cas : G, /S
. . oL i —— ] c83 Sg - y +6iV \\ ,\ i i 16OV
8 +30v o U D $R7) 90 3 120
- - ‘ *\=7'COMPARISON 5 LK (5) o @) 23 @ P T
: | ' AMPLIFIER ™ 70 - ¥ | woouiation| =220
L : RES & 7 SisoK . . . T !
, |2K 3427V vi2, 6AUS -1gsv =3’ = . D 7 104
) +> ‘ . ' 10K
| REFERENCE  ©F ; con | 2O
. DIODE i 0.) cEz METER T CBEx
. CR20 @ o : . UF JjOOUF CAL. 0,
o : alo2 RIoTSF
. 100our I Yfoa--lesy ; 22K &/ (T
ﬁ ‘ ' i.'c':?c‘
. ' ' I
FLa : R
D ~rav : :
fo_o}-» ~6.3v L =
SERIES ® _ ! |
) (28 REGUI'.ATOR . ) - CALIBRATOR AMPLIFIER - ~ ,
0 . : : O
- 1 \ ;
S T e e e - | T
. P . drf
, | 4 , $228v-. i QUTPUT i
. ! }va }vm }vn } }vm }v;a}wq ?vzo v Ibuss [Sns-icn ! J3 ol
8. 9 8 3 3 3 3 3 @ I_"-'”F ‘ 1
SERIES A505 = i
' EGULATOR —Mw : b
Ri2S. VIBA 4103y . - ;E?gc%n ‘:
2 +'V"2‘°B°’5®“57 Ay l 3 1 AT FLT -
® EGUL I cas
P 56K I[+34v = 2 AMPL
RT3 | I " vioa 1t Vit
) 220K IV2I2ATT 12AT7
- | erev] -3 B COMPARISON | | , ® |
V| 2ff==\ AMPLIFIER (D] L 1
_ . caz £250 ) vie,88U6 gey . D ewdpao | cos ! |
K ) . 80UF -@ o ~T8Y R75 & R'T'E o 1 BOK T asufF ' i 4 ‘
o . ' . 2 rsv iy 33§ M -iss (G ‘ : ‘ ‘
L ' . 744 )t Vglﬁzsﬁnm . NOTES: . . REFERENCE DESIGNATIONS
gaKY i \ REFERENCE § 220K \ C34-36, 39,40+ 46, 4543, 54-88,
" - e TUBE =S4 (o) . @ R237 SELECTED IN TEST ~ NOMINAL VALLE SHOWN. : g:g'?z%' '29; "'3':'2'5
o b\élgt UF 2. INDICATED VOLTAGES — CW MODE, DS3, 4 '
2,7] -1s3v (G) :
" — —_— —- B-165V ',;:_'43
X e xCD 37V +24.8V " I s
T2 CR30 A SERIES ‘ . ‘ 2
ATy REGULATOR +lcas : ) Bt
R | alt, 1854-0080 'caan FRIOUF ::?g?;',‘®\ (2} ‘ al, 10, i
L Ge2 .- +25.8v : _ A30-38, 6581, 58-102,104-107, 15,
=) cr2g | 1.6V ] caia ' . R124,129, 129, 236~ 239, 260, 272
00000 e N 53 e
R230 A EMELIFIER Tamvr ] , - 7),2,3 )
‘ + 1600 o034~ :Egggg ‘ _ : . : . V2, 10-14,16,18-2)
c216. 1 # 71\ REFERENCE ]
o Ihlf’ - +g;_f|5v 6,19V DICDE cR27 MODULATOR &
L COPYRIGHT 1983 HEWLETT PACKARD €O,
- . l 1 a2 CR26 ‘?h%raz%'?go : EOBE-PE- BAXAD

Figure T-5. Modulation Meter, Crystal Calibration
and Power Supply Schematic Diagrams
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" "Model 60BE

"‘m’.‘i
' .

" SEMIAL PREFIX OR NUMBER

APPENDIX |
BACKDATING

MANUAL CHANGES

Model 608E

VHF SIGNAL GENERATOR

Ny

A
St
N

MAKI MANUAL, CHANGES

Appendix I i |

: ..Mnk‘% ‘all backdating corrections in this manual according to the changes below.

MARE MANUAL. CHANGES

SERIAL PREFIX OR NUMBER
| 539- vetow 0120 A"t_l‘g?ough M 833- 1through M

543- = - B through M . 833- above 01671 J, throughM
610-, 637- C through M 833- above 01821 X, L,M
637~ above 00320 . D through M 833- above 02121 LM
710- E through M 833-above 02720 M
742~ R F through M : '

.| 742- above 00870 G through M

| 828- H through M

. CHANGE A
' CHANGE B

CHANGE C

'Figure 7-5 and Parts List: - SR
‘Add (in series with emitter of Q1): RIZB HP Stnck No.0812 0033,\ Fixed

‘WW 7 ohm 3% &W,

0

CRZO change HP Stock No, “to 1802-0037.

.Parts List:

|\|‘

=‘\\ Vo

Change Q7 to HP Stoclc No. 1850- 0103 2N2190 under Q7 change BP Stock o B

‘No. 1205-0011 to read 1205-0012,

(Change included in instruments

710-00500 and below. Recommended change for all older models). ', |

' Figure -5 i

Delete under R237 descriptlone' "Factory selected pnrt - typical value glven. "

Delete asterisk {*} after R23'I denntlng factory selection; typical value given.

Figure 7-5 and Parts List:
Change T1 HP Stock No. from 9100-2289 to 8100-0047,

Change schematic to show Iilament wiring of T1 as follows:

‘www.valuetronics.com:

I-1




' Model 608E

CHANGE D

12 -

 cmance

CHANGE F

\\ 0 : 'rcﬁ_.AN(.;'E'G'

Parts Listk:
"~ Change F1 to:

www.valuetronics.com

Parts List:
Add the following .

- Right-angle connector, HP Stock No. 1250-0076.
BNC connector J8, HP Stock No. 1250-0118.

.Chnnge the HP Stock No, of cable nssembly W1 from 00608- 6003'? to 00808-806,

Table 1-1;
Change second sentence of External Pulse Modulation speécification to read
"From 220 MHz to 480 MHz, combined rise and decay time less than 2 usec,

' ParagraphS -27, step h:

_Change test limlt Ior""Combined pulse rlse and decay times" to read,

. "z,user'max "

| Figure 7.5 and Parts List: .

Change Resistor R237 typizai vilue from 10, bK, HP Stock No. 0608-4477 to,
11K, HP Stock No. 0757-0443. Delete the asterisk indicating typical value
glven. ‘

Figure 7-4 and Parts .List '
Change MOD OSCILLATOR resistor R12 from 150K to 100K, 1W, 10%, HP
Stock Ne, 0690 1041

Change schematic to show R12 cunnected between plate of V2A (pin 8) and
cathode of V2A (pin B) .

Change Tube V2 IIP Stock No. to 1832-004, .

2110-0013, 3.2 émp, slow-blow, for 115V operation
2110- 0005 1.6 amp,, slow-blow for 230V operation :




Model 608E

'CHANGE H

CHANGEI =

| CHANGE X

'CHANGE L

CHANGE M’

Appendix I

Table 1-1- - o wt
Change drift speciﬁcation to-read;.
""Less than 50 parts in 106 per 10 minute period after one hour warmup, .
" Less than 10 minutes to restabilize after changing frequency,”

Parts List:
Ch:mge V2 from HP Part No. 1932-0029 to HP Part No. 1832-0068.,

Figure 7-4 and Parts List:
Change Resistor R7 from 1K, HP Part No. 2100~-0036 to 2K,
HF Part No, 2100-0014,

Cha.nge Resistor R8 from 1. ZK, HP Part No. 0680- 1221 to 680 ohms,
HP Part No. 0690-6811.

Figure 7-4 and Parts List;
Delete Ferrite Bead RFC1, HP Part No. 9170-0029,

Parts List;
Change Diode CR1 from HP Part No, 1801-0518 to HP Part No. 1801-0011.

Figure 7-5 and Parts List:
Change Capacitor €218 from 60 WVDC, HP Part No. 01’ ..-1819

. to 100 MF 40V, HF Part No. 0180-0138, N

i
\.\k o

: Figure 7-3;

Change ALC Board pictorial to show soldered connections around
- the edges lnstead of plug-in pins.




Model 608F = . - - ' _ - ' Appendix I

o o g - - APPENDIX I
' g BACKDATING

IWANUALJﬂiANGES

Model 608F
VHF SIGNAL GENERATOR

e

- Make all backdating corrections in this manual according to the changes below.

o SEmIAL PREFIX OR NUMBER . MAKE MANUAL CHANGES ' 3ER|AL PREFIX OR NUMBER MAKE MANUAL CHANGES

. 630- | Athrough N 827~ . Ithrough N
o8- E .B through N ' 832- o ' J through N
610-, 837- = C through N A 832- above 01101 - K, through N
637- above 00200 . D through N - ' 832- above 01151 L, M,N
mo- .| Ethroigh N - '832- above 01251 M,N

com42- F through N . B32-above 01501 N
.- '742- above 00850 . Gthrough N
- 824- . ~ Hthrough N
CHANGE A - . - Figure 7—5 and Parts List;
Tl .. Delete Resistor R129, 1 ohm, HP Stock No. 0813~ 0029 '
 CHANGEB = Figure 7-5 and Parts List; -

Change T1 from HP, Stock No, 9100- 2289 to 9100-0047
Change schematic to show filament wiring of T1 as follows:

.
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Agpendix;’ . o Lo : Model 608F
; CﬁAﬁGE C . ' ‘Parts Lisf‘

Add the following: ‘ .
Right-angle connector, HP Stock No. 12.:0-0076' BNC connector JB
HP Stock No. 12500118, : .

' , ~ Change the HP Stock No. of cable assembly W1 from 00608- 60037 to
o ‘ 00508 605,

CHANGE D Parts List:
o ) Change QT to HP Stock No, 1850-0103, 2N2180, Under Q7 change HP Stock
No. 1205-0011 to read 1205-0012, (Change included in instruments 710-00500-
and below.” Recommended change for all older models. ) .

Delete unde'xi R237 description: "Factory selected pﬁrt - typlcal value given:"

Flgure 7-5:
Delete asterisk (*) after R237 to denotlng {nctory selection; typical value given.

Table 1-1 (instrument serials below 710- 00550)
Change Auxiliary RF Output specification to read;

"Fixed level CW signal from RF Oscillator (min amplitude 180 mv rms into
; . 50 ohms) provided at front panel BNC female connector for use with HPB708A
’ ~Synchronizer or other external equipment {e.g. frequency counter),"

Paragraph 5-22, step b (instrument serials below 710-00550):
- Change to read M"Power meter should indicate -1, 8 dBm minimum, "

"CHANGEE - Tablel-L . - - .
o Change second sentence of External Pulse Modulation specification to read:

"Abové 220 MHz, ‘combined rise and decay time less than 2 usec."

‘ Paragraph 6-27 step ht
Change test limit for "Combined pulse rise and decay times" to read;

"2 psec max. "

CHANGE F Figure 7-5 and Parts List:
: : : Change Resistor R237 typical value 10, 5K, HP Stock No, 0698- 44'77 to 11K,
HP Stock No. 0767-0443, Retain the asterisk to indicate typical value glven.

. CHANGE G ~ Parts List:
. : : Change Meter, M1, HP Stock No. from 1120- 1505 to 1120-0396,

. ' . CHANGE H Flgure 7-4 and Parts List:
: . : _ Change Resistor R12 from 150K, HP Stock No. 0890-1541 to IOOK
-,, o HP Stock No. 0880-1041,
: Change Tube V2 HP Stock No. 18320043,
Change schematic to show R12 connected from V2A pin 6 to V2A pin 8.

. CHANGE 1 Table 1-1;
: Change drift specification to read:
"Less than 50 parts in 1‘2)6 per 10 min period after one hour warmup. Less
than 10 min to restabilize after changing Irequency.
Stability when used with 87084 Synchronizer:
6 x 10- /min' 2 x10~7/10 min; 2 x 10~%/day; 2 x 10-7/°c {09 to 55°C); -
oo 2 x 10-7/10% line voltage change. "o » .
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Parts List:
Change F1 to:
2100-0014, 3.2 amp, slow blow, for 116V operation.
2100-0005 1.6 amp, slow blow, for 250V operation,
Change V2 from HP Part No. 1932-0029 to HP Part No, 1932-0066.

J

CHANGE J Figure 7-4 and Parts List:
Change Resistor R7 from 1K, H? Stock No. 2100 0036 to 2K,
‘ - HP Stock No. 2100—0010

- Change Resistor RB from 1.2K, HP Stock No. 0690-1221 to 680 ohms,
HP Stock No. 0890- 6811, '

CHANGE K Figure 7-4 and Parts List: |
‘ Delete Ferrite Bead RFC1, HP Stock No. 8170-0029.

CHANGE L ' Parts List:
Change Diode CR1 frem HP Stock No. 1901-0518 to HP Stock No. 1910-0011,

CHANGEM,  Figure 7-5 and Parts List;
' : Change Capacitor C216 from 50 WVDC, HP Stock No 0180-1819 to 100 MF
40V, HP Stock No, 0180-0138,

CHANGE N " Figure 7-3:
" Change ALC Board pictor!al to show aoldered connections around the edges,
instead of plug-in pins .

-3
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MANUAL CHANGES

. . . 'MANUAL IDENTIFICATION

Model Number: G0SE/F
SIGNAL GENERATOR Date Printed: April 1981
' Part Number: 00608-80046

—

This supplement contains important information for correcting manual errors and for adapting the manual to
instruments containing improvements made after the printing of the manual.

To use this supplement:
Make all ERRATA corrections _
Make all appropriate serial number related changes indicated in the tables below.

. 608E 60BF :
Serinl Prefix or Number __ Make Manoul Chiahpes e Serinl Peofix or Number e Make Munual Chunpes e
’_AII with U prefix or r All with U prefix or
suflix 2 suffix 1,2
U831-00696 and above 2, B U831-00366 and '
Us70 2,3,6,8 above 1,28
us76 2-9 U975 ‘ 1-3,5, 8
933.03671 to 03770 38 ‘
983-03771 to 04470 39 977-01776 to 01800 1—6 T
1050U 2-9 : | 977-01801 to 01850 | 1—8
a 1141A A-10 " 977-01851 to 02075 4-9
1150U 2-10 - 1101V 1-9
1201A 4-10,12 1142A02076 to 02100, 410
. 1218U, 1248 2-10, 21 ‘ 1142A02101 to 02125 411
13227, 1483A 4=10,12,14 1151A ' 4—12
1451V 2410, 11 . 12030 1~-10
1651A 4-10, 12,14, 15 1021A 4-18
1801A . C4—10, 12, 11—16 18244, 1430A 1—14"
1822A : T A-10, 12, 14—17
 1826A ' C 610,12, 14—18
TU1911A S0 b~10,12, 14~19
- 1918A N 5-10, 12, 14—20
PNEW ITEM
ERRATA SR
: Pagee 6-6, Table 6.3; I
, Change C76 to, 0180:0057 CDY CAPACITOR-FXD 2000 UF 25VDC,

NOTE

Munual ehange supplements are revised s often av necessury Lo heep mumuale un ourrent  wivd weeurite wy possible,
Hewlett-Packurd }mmmmwmls thatl yeu periodically reguest the latest wlition of this supplement, Free copits are aviilable
f Irom wll P wlfiers, When reguesting cipties quake the manun! iitentification information from: your supplement, or the model
_ number anil print bt from the title page ol the mapunl, .
. . .

i

5 April 1982 B : | HEWLETT
BPuF:;:s o . ) [ﬁﬁ] pACKARD

Printedd in 1.8, A,
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Model 608E/F ‘ ' 00608-90046

CHANGE 1 . ' .
Page 6-5, Table 6-3:

Change C75 to 0180-0128 CD5 CAPACITOR-FXD 2800 UF 25VDC.

CHANGE 2

Page 6-5, Table 6-3:
Delete C76,
Add €233, C234, 1050-0121 CD5 CAPACITOR FXD 0.1 UF +80 —20% 50VDC. .
Add R273, R274, 0687-6811 CD9 RESIS’POR 680 10%. v

Page 6-9, Teble 6-3;
Change R240 to 0698-3430 CD5 RESISTOR 21,5 1% .126W,

Page 7-5, Figure 7-6;
Change the figure as shown in the attached partial schematic.

1AL LAC POWER

LAMP LAMP

053 D54 lczn R273
L

c234 SR2Ta - =

I

P/0'Figure 7-5. Madulation Meter, Btvstaf Calibration and Power Supply Schematic Diagrams {P/0 Change 2} .

CHANGE 3

Page 6-9, Table 6-3;
Chanite ST to 3100-2681 CDA4.

CHANGE 4

Page 6-6, Table 6-3: .
Change F1 (230V operation) to 2110-0303 CD3 Fuse: Cartridge 2 Amp Slow Blow,
Add J9, 1251-2357 CD8 Conneclor-ne receptacle,

Page 6-7, Table 6-3:
Change P1 to 8120-1378 CD1 Power Cable - detachable,

Page 6-9, Table 6-3:
Change S2 to 3101-1234 CD3.

Page 6-10, Table §-3:
Add 1450-0413 CDG Pilot Light Jewe! (white),
Add 00608-00008, Bracket - Power Enlet,
Change 608D-445 to 00608-00014 CD8.
Change 608D-44R to 00608-00015 CD7.

Page 7-6{7-6, Figure 7.5: ,
i Replace appropriate portion of schematic with attached partial schematic. .
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Model 60SE/F 00608-90046

. CHANGE 4 {cont’d) .
Ti

NI
T P Q
fsi IO NLAY o
A : [©%) :
i 52
o 1 —— ¢
10 | 122 Doy B3av!
AINE 46}-((—_L Sy, e 230y
Power | * | & ) 'H"‘"?
I | 5 1
: [ S :
I, \eo® r » : 2
e—( e 0 o R O
> L
- . @2)|e5
NOTE: INDICATED COLOR CODES ISEE
MIGHT BE 04, 02, 0, AND 05 @3 C‘P NOTE)
RESPECTIVEL'Y. =

P/0 Figure 7-5. Modulation Metes, Crystal Calibration and Power Supply Schema}ic Diagrams (P/d Change 4)
CHANGE 5

Page 6-5, Table 6-3: ‘
Add €232, 0170-0072 CD7 Capacitor Fxd Mylar 1,0 4F 10% 200 VDCW,

Page 7.3, Figure 7.4 , . ' ,
Show a SPST switch (part of 87) connected from FLE (coax side) through C232—1,0 uF capacitor Lo ground,

. CHANGE 6 - R o o B

Page 6-7, Table 6-3: ‘ '
Change Q11 to 1854.0090 CDO TSTR Silicon - similar to 2N3053

i

Page 7-5, Figure 7.5;
Change Q11 part number to 1854-0090,

CHANGE 7 L
Page 6-5, Table 6-3; B a
Change €223 to 0180-0291 CD3 Capacitor-Fxd Elect 1 KE —10 to +100% 35 VDCW.

CHANGE B . ' ‘ ‘ N '
_ Page 6-8, Table 6-3;
Change R239 to 0761-0032 CD2 Resistor Fxd Met Ox 656K ohm 6% tw,

Page 7.5, Flgure 7-5:
Change the value of R239 to 56K.

CHANGE 9

Page 6-9, Table 6-3:
. Change R246 and R247 to 07€1-0015, Resistor 1500 5% 1W,
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Model 608E/F

CHANGE 10

Page 6-7, Table 6-3;
Change QB end Q9 to 1854-0022, TSTR: SI NPN.

Page 7-3, Figure 7.4:
Change Q8 and Q9 to 1854-0022 CDS8,

CHANGE 11
Page 6-8, Table 6-3:

Change R201 to 0767.0442 CD9 Resistor Fxd Mtl Fim 10K ohm 1% 1/8W.

Page 7.3, Figure 7-4:
Change R201 to R201* 10K.

GHANGE 12

Page 6-10, Table 6-3:
Change 00608-00014 CD6 to read Cabinet Assembly {Blue Gray).
Delete 00608-00015 Cabinet Assembly: Rack (Olive Gray).
Add: 00608-00018 CDO Cabinet Assembly (Olive Gray)
00608-00019 CD1 Cabinet Assembly: Rack (Olive Gray).

00608-00011 CD3 Front Panel (Light Gray) 608E only,
00608-00016 CDB Front Panel (Mint Gray) 608E only,

00608-005 CD7 Front Panel: Rack (Light Gray) 608F, only.
00608-00021 CDb Eront Panel: Rack (Mint Gray) 608E only,

00608-00012 CD4 Front Panel (Light Gray) 608F only.
00608-00017 CD9 Front Panel (Mint Gray) 608F only.

00608-010 CD4 Front Panel: Rack {Light Groy) 608F only.
00608-00022 CD6 Front Panel: Rack (Mint Gray) 608F only,

CHANGE 13
Page 1-2, Tuble 1-1:

In the lower right-hand corner of the page under 608F, change to read: 2156 to 400 MHz: +2.0 to +7 dBm.
' 400 to 430 MHz: +1.0 to 7 dBm,

CHANGE 13

Page 7-5, Figure 7.5:
Change the figute as shown in the attached partial schematie,
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Model G0BE/F ‘ 00608-90046

o

C

"' [=]

DIAL

4 4,5 LAMP LAMP

}v:a }m }\m }vzx I:@nsa{:@nsa:l[m

0, InF

P/O Figure 7-5. Partia} Schematic of Power Supply (P/0 Change 14)

CHANGE 15

Page 6.7, Table 6-3; . >
Change R58 to 0698-8914 CDO Resistor 51,1 1% 0.125W F TC=0£100 Non-Inductive,
Change R59 to 0698-8915 CD1 Resistor 56.2 1% 0,125W F TC=0100 Non-Inductive,

Page 7-3/7-4, Figure 7-4:
. Change R68 to 61.152,
Change RG9 to 56.202,

CHANGE 16
Poge 5-32;

Add the followi=; paiagraphs:

5-87. FACTORY SELECTED COMPONENTS

5-88, The following paragraphs explain how to choose the values of selected components. These components are
designated by an asterisk (*) on the schematic and parts list.

589. SELECTING.R254
5-90. Selected to minimize 20 MHz peaking when in the Pulse Set RF Output mode. Use the following procedure:
4. Make the following switch settings:

MODULATION . . . . . ., . . . PULSE SET RF OUTPUT
RFOUTPUT , ., ., . . . . . . . Fullcew
ATTENUATOR . . . ., .. . . —1dB

b. Adjust the AMPL TRIMMER for a peak at severnl frequencies between 17 and 21 MHz, Check that
the RF output meter indicates less than 6.5 dBm.

c. If the power s greater than 6.5 dBm change R254 to a lower value, The value should be between
62052 and 75082,

. d. Perform the RF Qutput test described in paragraph 5-20.

Page 6-9, Table 6-3:
Change R254 to R254* (selected part, nominal value given),
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Model 608E/F ' _ 00608-Q0046

CHANGE 16 {cont’d) " .
Page 71-3, Figure 7-4:

Change R254 to R254*,

CHANGE 17

Page 6-9, Table 6-3: :
Change 53 to 3101.2329 CD9 SWITCH-TGL BASIC DPST 2A 250 VAC/DC (ON)

CHANGE 18

Page 6-10, Table 6-3:
Replace the fuseholder listing with the following parts:
2110-0554 CD8 FUSEHOLDER BODY 12A MAX; 250V MAX 28480 2110-0564
2110-0565 CD3 FUSEHOLDER CAP BAYONET; 124, 2650V MAX 28480 2110-0565
2110-0569 CD3 NUT-HEX, PLASTIC 28480 2110-0569
1400-0090 CD9 WASHER: RUBBER 5/8” OD 00000 OBD.,

CHANGE 13

Page 6.5, Table 6-3: .
Add C77 0160-3448 CD6 CAPACITOR-FXD 1000 PF 1 10% 1 KVDC CER 28480 0160-1448,

Page 7-3, Figure 7-4:
Draw a 1000 pF capacitor across R225, Label it ©77, .

CHANGE 20

Puge 6-5, Table 6-3:
Add C78 0160-3878 CD6 CAPACITOR-FXD CER 1000 pF * 20% 100 VDC.
Change CR20 Lo 1902-0072 CD1 DIODE BREAKDOWN 7.87V 2%,

Page 6.7, Table 6-3;
Change Q1 to 1853-0344 CD5 TRANSISTOR SILICON 2N5876 PNP.

- Page 7-5, Figure '1-5:
Draw a 1000 pF capacitor between the collector and base of Q1. Label it C78,
Change the CR20 vollage to 7.87,
Change the part numbér of 1 to 1853-0344.

CHANGE 21

Page 6-10, Table 6-3:
Change V21 to 1932-0029 CD1,

) T e e St i MY L, il .. _. - —_— -
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