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ON CONTRACT, TORT OR ANY OTHER LEGAL THEOBY S i

CERTIFICATlON

Hewlett Pockord Company certifies that this product met’rts pubhshed spec:f:cotmns
ot ‘the time of sh:pment from the factory. Hewlett-Fackard further certifies that its

" ‘calibration measuremenis are traceable to the United States Notional Bureau of

' Standards, to the extent allowed by the Bureau’s calibration focmty, and to the
calibration focshtles of other Intemohonol Stoudarda Orgomzotron members '
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wAnnANTv

‘fhm Hewlett-Packard instrument product i is warranted ngamat defecta in material

and workmanship for a period of one year from date of shipment. Durmg the warranty
penod Hewlett-Packard Company wxll atits ophon erther repau' orreplace producte -
! whlch prove to be defectwe '

For warranty service or repalr, thle product must be retumed to a service facrhty
designated by HP. Buyer shall prepay shipping chargee to HP and HP shall pay
uhrppmg charges to return the preduct to Buyer. However, Buyer shall pay all: iship-
- ping charges, dutlea, and taxes for products returned to HP frorn another country

HP warrants that its aoftware and ﬁrmware deergnated by HP for use w:th an

" instrument will executeits programming instructions when properly installed oh that

instrument. HP does not warrant that the operation of the instrument, or uoftwareh or
firmware will be uninterrupted or error free. : ,; R

" LIMITATION OF WARRANTY - O P S

The foregomg warranty shall not apply to defects reeu]tmg from improper or made-
quate maintenance by Buyer, Buyer-supplied software or mterfacmg, unauthorized
‘modification or misuse, operation outelde of the environmental epemﬁcatmne for the
product or nnproper nte preparatron or manntenance. ! '
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'NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPE(‘IF)’CALLY |
 DISCLAIMS THE IMPLIED WARRANTIES' OF MERCHANTABILITY AND i

F’ITNESS FOR A PARTICULAR PURPOSE /

~ EXCLUSIVE REMEDIES. e
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOIJE AND EXCLUS!VE

REMEDIES. HP SHALL NOT BE/LIABLE FOR ANY DIRECT, INDIRECT, SPE- -

CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER. BASED
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ASSISTANCE AT

Product momtenonce agreements and other customer ass:stonce ogreements arf, '

auorloble for Hewlett-Packard products _ o . . X

!

For any osswtonce, contact your nearest Hewlett- Pockord Sales and Service Offrce
iddrerse_s are provided at the back of this manual,




v ‘SAF)E‘T\." CON'SIDE_RATIDNS“.

'ff-?‘;. GENERAL - ’l’hls is a- Snl'cty Class I mstrument
(pm\ndcd with termm'\l for protec.twe cnrthlng)

t
|

, OPERATION - BLFORE APPLYING POWLR
‘- verify ' that the power transformer primary | ig'"

- matched to the available line voltage, the correch .
" Tuse. i3 installed, and Safety Precautions are tnken, E

(-wo the following wnrnm;,s) In nddltlon, note. the
‘ il- instrument’s external markmgs whlch are descnbed
undcr"SaIety Symbols .

Servncmp. mstructmns are for use by qunhfmd per-

\ ~sonnel only. To avoid dangemus electric shock,do
E\'} not. perform any scmcmg unless quuhhed to do 50,

RN

' thc protective earth terminal of thc- instrument

mu&st be connected to the prot.ectwe conductor of -

the {mains) power cord. The mains ‘plug shall only
bo inserted, in a socket. outlet provided with a pro-

tvctwe earth contact. The protectwc action must

rnot: be negated by the use of an extension cord

o {power. cable) withous a protective conductor

(groun(hng) Groundmg ont, conductor .of a two
con(luctor oullet s not sut‘[:c:cnt protectxon,

tr'in';t'ormer {for voltage rr-ductmn) make sure the
cummon terminal is Lonncctcd to the enrth terml- :
- ndl c-f the power souru: - -

-".

Any mterruptwn of thr' protective (groundmg) o
“conductir, (m-mlc or oulside the mstrument) ordis- ./

umnuctmg thi' protec tive earth terminai is likely to
. make lhts instrument dangerous. lntcnt:onnl inter-
rupt.mn is pmh:blted

Whvnevnr it is likely that the protcctwn has been

" impaired; the instniment must be made mopemtwa '

qnd he sccured against any unmtcnded opcmhon

" Make sure tlxat only fuses with the reqmrcd mtcd ‘
currf.nt and §f the specified type {normnl blow
tlmr- delay, etd.) are used for replacement. The use

of- repairesd fus;-s and 'the short-circuiting of fusel: -
i‘_holqlers must be‘avoided. C |

.BI-.FORE. SW]TJ'IING ON THE lNSTRUMEN'I‘ o

lf thls m-;trumont is to be cnerglzed via an nuto- '

g Ad]ustments described in the manual are per-"

- formed with power. suppl:ed to the instrument

~ while protectwe covers are removed. Energy avail-. -

able at many pomt,s may, if contacted result in

o personal | mjury

7 Any adjustment, maintenance, and repair of the’ 3
" opened
_ abmded ‘as much as possible, and when mcvxtable,'

instrument under voltrge should be

: should be carried out only by a skllled person who
- is awnre of the hazard mvolved

I -'J.-:.' J;

, Cnpacltors msnde the . mst.rument may still be A‘t‘j
. / . charged even if the mstrument. has been d:scon-

T
| .
_ | | l.'
m . . P
'

,nected ﬁ'om its source of supply.

SAFETY svmaon.s

f * Instruction manual ‘symbol: th
" ratus will be marked with this.symbol

to the instruction manual in order to
. prot.ect. the ‘appantt.s agnmst ‘damage.

'lndlcates dangerous voltages

‘Earth termmal (sometlmes u-.ed in' man-
- ual -to indicate circuit -common con.
nected to grounded chassis).

The WARNING sign denotes a
hazard

_which, .if not correctly per-

_ formed or adhered-lo, could re-
sult in injury or loss qf ht‘e Do

met.

The CAUTION, sign denotes a
hnznrd It cnlls atic "tlt)n to an
opemtmg proccdure, pract.ne or

CAUTION

. the: lxke, whlch if not: correctly
. performed or "adhered to, ~ould -

result in damage to or desiruc-

tion of part or all of the equip-

" ment, Do not proceéd beyond a

' 'CAUTION sign until the indi-
" cated conditions are lully under-

stood and met.

the"appd-

_ when it is necessary for the user to refer

."It calls attention to a-
procedure, practice; or the like,

not proceed beyond a WARN-‘{‘
ING sign until ‘the indicated SN
. ditions are fully underst.ood und'

. A — it
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Model 616C/620B

~ Section I

- SECTION |
GENERAI. INFORMATION

1-1. DESCRIPTION. -

1-2, The Hewlett~Packard Models 618C/620B SHF
Signal Generators (Figure 1-1) provide RF signal out-

put in the frequency ranges of 3800 to 7600 MHz, and
7000 to 11,000 MHz respectively. At least 1-mW

power output is avallable over the entire frequency -

range. The output frequency is indicated on a direct-
reading dial. The RF. output power is adjustable by
an attenuator that is:calibrated in pV and dB.

1-3. Five typesof modulation are :wailable: internal
pulse modulation, external pulse modulation, internal

frequency modulation, external frequency modulation, -

and internal square-wave modulation.

1-4. The internal pulse modulation hasa variable rep-

. etition rate of 40 to 4,000 Hz. - Pulse width is variable

from 0.5 to 10 us as measuredat the pulse 50% ampli-
tude points. Internal square wave modulntion is vari-
able from 40 to 4, 000 Hz.

'1-5, - The Signal Generator cah be modulnted by

~external pulses of positive or negative polarity. The

- and the pulse width between 0,5 and 2500 us.

amplitude of the modulating pulses may be 20 to 70V,

1-6. Internal frequency modulation comprfses A 5w~
tooth sweep rate of 40 to 4,000 Hz. Frequency devia-

tionis variable from 0 to 5 MHz over most of the
band. External frequency modulation from an exter-.

nal sine wave is provided.

‘ Frequency deviotion is
approximately 5 MHz. .

1-7. Syncl.ronization outputs of the Signal Generator

comprise two types: delayed, and undelayed, Thede-

‘layed synchronization output is a positive pulse that

occurs simultnneoué with the RF pulse. The pulse
has anamplitude of 26 V mintmumand a rise time less

" than 1 ps when terminated in a load of 1000 ohms or ‘

more. The undelayed synchronization pulse has the
same charactertstics as the delayed pulse, except the
pulse occurs between 3 to 300 us (asadjusted by front-
panel control) before the RF pulse,

1-8. Both the pulse- and frequency-modulated RF
output may be synchronized with the following exter-
nally generated signats: sine waves of 40to 4,000 Hz,

. “and. 5 to 50V amplitude; pulses of 40 to 4,000 Hz, a

peak amplitude of 5 to 50V, a rise time of 0 1tol 18,
and a width of0.5to 5 us.

-9. INSTI!UMEN‘I‘ IDENTIFICATION.

1-10. Hewlett-Packard instruments have a two-pnrt
serial number, The first four digits are the serial
prefix. I the prefix on your instrument is not listed
on the title page of this manual, in the appendix, or on

.. a Manual Change sheet enclosed with the manual, the

correct information may be obtained from any Sales and
Service Office listed at the rear of this manual.

1-1




Section I :
Table 1-1.
Outputl .
Frequency Range: |
618C: 3,800 to 7,600 MHz covered i n\‘lsingle
band.

620B: 7 to 11 GHz covered in a single band.
Repeller voltage automatically tracked and proper
mode automatica.lly selected

Calibration: Direct reading. Froguency caltbration
_ accuracy better than £1%.

"Vernier: AF control has a minimum range of 0.5l

MHz (618C), 1.5 'MHz (620B) over most of the
band for fine tuning. Remote 'AF connector on
rear panel permits fine tuning with external po-
tentiometer; tuning range at least 0.5 MHz
(818C), 1.5 MHz (620B) over most of the band
with potentiometer 2 2 megohms. '

Frequency Stability:
With Temperature: Less th:m 0. 006‘7/"0 change
in ambient temperature.
. With Line Voltage: Less than 0. 02% ‘change Ior
line voltage varintlon of x10%.
Restidual FM: < 15 kHz peak.

Output Range: 1 milliwatt or 0.224 volt to 0.1

microvolt (0 dBm to -127dBm) into 50 ohms, Di-
rectly calibrated in microvolts and dB.  Coaxdal
Type N connector. .

Output Accuracy: Within +2 dB from -7 to -127

.dBm, within +3 dB from 0 to -7 dbm, nt front

- panel _connector, terminated in 50~ohm load.
Tempernture-compensated detector circuit mon-
itors RF oscillator power'level. An auxiliary,
fixed-level RF ocutput (at least 0.3 mW) is pro-
vided onthe front panel for use with other equip-
ment such s a frequency coanter or phase-lock
instrumentation.

~ Source Impedance: 50 ohms nominal; reflection co-
efficient less than 0.33 {2 SWR 9 6 dB return

loss. ) ]
Modululion

Modulation' Internnl or external pulsu FM, and
square wave,

Internal Pulse Modulztion: Repetition rate variable
from 40 to 4,000 pps, pulse.widthlvarinble 1/2
to 10 microseconds.

Sync Out Signals: Simultaneouswith RF pulse pus-
itive., In advance of RF pulse, positive, variable

3 to 300 microseconds. (Better than 1 micro--

second rise time and 25 to '100 volts amplitude
into 1,000~chm load.)

External Synchronization:
Stne Wave; 40 to 4,000 Hz, 5 to 50 Vrms. |
Pulse: 40 to 4, 000 pps, 9 to 50 V peak, positive
or negative, 0.5 to busec wide, 0.1 to 1 usec
rise tim =,

- Infernal Square Wave Modulation: Vnria.ble, 40 to
" 4,000 Hy, controlled by PULSE RATE control.

1-2

Model 618C/620B

Specifications

Internal Frequency Modulation: Sawtooth sweep

~rate adjustable 40 to 4,000 Hz. Frequency de-

viation to 5 MHz pen.k-to penk over most of the
frequency ruange. - ‘

External Pulse Modulation: Pulse requlrements'
amplitude from 20 to 70 volts peak positive or
negative, width 0.5 to 2,500 microseconds,

 External FM: Frequency deviation approxtmately
5 MHz peak-to-peak over most of theband. Sen-
sttivity approximately 20 V/MHz at front-panel
connector, approximately 10 V/MHz atrear panel -
connector (mating connector supplied.) Front-
panel connector is capacitively coupled to klystron
repeller; rear-panel connector is de coupled to
klystron repeller and is suitable for phase-lock
contrcl input,

Gonoral

Power Source: 115 or 230 volts x10%, 50 to 60 Hz,

230 W,

low those specified in MIL-I-6181D,

Dimensions: Cabinet Mount: 17- 1/2 in. wlde,
13-7/8 in. high, 20-3/8 in. deep behind panel
(445 x 353 x 517 mm),

Rack Mount:
‘ ' —t
“ wotE L A

- -
Dl WEIDNE 1 INE LS AnD | MHLINETTRS) i +
1 [

|

Tap l
N r.I.”I

2 AT LA3P berirmr et

. i "— & | 3
G |
HDE 'li:}:" . K ‘ REAR i
. II!!.IgI N ‘ "

l JRN———T. TPY 'Y SE————

3

Weight: Net, 69 Ibs. (31,1 kg). Shipping, 90 lbs.
(40,5 ke). '

Accessory Furnished: 11500A Cable Assembly,
6 feet (1830 mm) of specially treated . RG-214A/U
50-ochm ccaxial cable terminatedat each end with
UG-21D/U Type N male connectors; 7-1/2-it.
(2290 mm) power cable.

Accessories Avallable: 11001A Cabie Assembly,
45 in, long, RG-58C/U 50-ohm Coax, terminated
by dual banana connector on one end BNC on
‘other. 10503A Cable Assembly, 4 feet long,
RG-58C/U 50-ohm Coax, terminated on each end
by BNC male connectors.

'RFL: Conducted and radiated leakage limits are be-
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Section n

SECTION II
INSTALLATION

2-1. INCOMING INSPECTION.

2.3, The Signal Generator was carefally inspected,
both mechanically and electrically, prior to shipment.
Inspect it for mechanical damage received in transit,

check for supplied accessories, and test electrical |

performance using the procedure given in Section V.
Ifthere is damage or deficiency, or if electrical per-
formance is not within specifications, see the wuarranty
inside the front cover of this manual.

2-3. ninnﬂon FOR USE.
2-4. POWER RBQUIREMENTS

2 5. The Signal Generator requires a power source
.of 115 or 230 V ac x10%. single phase. The power
source must supply approx imately 250 W.

2-6. 115/230 VOI.'I’ OPGIATIOH.

2-7. A two-position slide switch, on the rear panel,
permits operation from either a 115 or 230 V power
source. Thenumber visible on the switch stider indi-
_ cates the line voltage for which the Si|.,n.11 Generaiur
* is connected. :

2-8. To prepare the Signal Gener'ltor for operntion,

setthe 115-230 V switch so that the number visivle on

" the slider corresponds to, the available line voltage.
‘Install a fuse of correct rating.

CAUTION

‘To avoid damage to the Signal Genevalor,
before connecting the power cable, set the
115-230 V switch for the line volta[,e to be
used.

2-9. POWER C. "LE.

. 2-10. To protect operating personnel, the National
Electrical Manufacturers' Association(NEMA) recem-
mends that the Signal Generator panel ard cabinet be
grounded. Accordingly, the Signal Generalor is
" equipped with a three-conductor power cable which,

" when plugged into zn appropriate receptacle, grounds '

ihe panel and cabinet. The offset pinof the three-prong
connector is the ground pin.

2-11;, To preserve the protection feature when vper-
ating the Signal Generator from a two-contact outlet,

use a three-prong to two-prong adapter (HP Part No. '

1251-0048) and connect the green pigtail on the
adapter to ground,

9-12, COOLING, '

. 2-13. Forced alr cooling is used to maintain safe op-

erating temperatures within the Signal Generator cabi~
net. The air intake and exhaust ports, cocling fan,
and air filter are located at the rear of the cibinet.
To ensure. adequate ventilation, maintain about three
inches of elearance behind the cabinet.

CAUTION

Do not operite the Signal Generator If the fan
is not operational.

L]

2-14, AIR FILTER.

2-15, The air filter, as received with a new Signul
Generator, has a coating of dust-catching substance
which improves air cleaning action. To maintaipade-

- quate ventilation, clean and recoat the air filier at

regular intervals. See Section V for cleaning Inétruc-.
tions. :

: : ' !
2-16. REPACKING FCR SHIPMENT.

2-17. If the Signal Gernerator is to be packaged for
shipment use the original shipping container and pack-
ing materinls. If these have been discarded or not in

'cordition for reuse, obtain new materials from your

louy! Hewlett-Packard Sales und Service Office (see
rear of this manual forlocntlonb), or follow these ;,cn—
eral Instructions:

n. Wrap tlle Signal Generator in heavy paper or
plastic. (I the Signal Generaior is being shipped to a
Hewlett-Packard service [acility, attach a tay indi-
cating type of servicing required, return address,
model number. and full serial number. )

b. - Use a strong shipping contitiner. ‘A carton mr de
of 500~ to 600-pound test material will usually pror ide
adequate protection.

¢. 'Use enough shock-absorbing material {3- to 4-
inch layer) around all sides of instrument to provide
firm cushion and prevent movement inside the con-
tainer. Protectthe control panel with cardboard. With
Hewlett-Packard "floater pack" packaging, the foam
blocks provide sufficient shock protection, nnd addi-
tional material is unnecessary.

d. Seal the shipping continer securely.

e. M.lrkthe shipping container "FRAGILE" to as-
sure careful handling.

2-18. Inany correspondence refer to the Stgnal Gen-
erator by model number and full serial number.

2-1
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SECTION Il :
OPERATION

3-1. INTRODUCTION.

3-2. This section provides instruction to. properly
operate the Signial Generator. Included are general
operating information; a description of controls, con-
nectors, and indicators; and basic operating procedures
for each mode of operation.

3-3. GENERAL OPERATING INFORMATION.
CAUTION

Donot conneet RF or de power in any magni-
tude to the output terminals of this nstru-
ment. As little as 0.2 W can perminendy
damage the attenuator probe, Extreme care
should be exercised when working with trans-
velver-type equipment to insure that the
transmitter section isnot oporating while the
Model 618C/620B is Lunnur.ted to the trans-
(:elver antenna,

3 4. OUTPUT ACCURACY. Theaceuracyuf the out-
" put system and the cabibration of the attenuator in the
Model 618C/620B is determined at the front=panel out-
put jack. Qutput cable iosses must be considered: in
addition to the attenuator dial indication when employ-
ing specific signal levels at the endol the output eable,

3-5. tirratie instrument performance at the output
terminals, or no power vutput is frequently an indica-
tion that the instrument has been subjected to idbuse,

This condition may beconfirmed by measaring either
the de resistunce olthe attenuator or the SWR losking
into the panel conncetor. De resistinee s approzi-
mately 50 ohms. S¥R {at panel connector) is 2.0 or
less,

3-6. The klystronused inthis instrument is expensive
andhas ashorter life (approximately 1000 hours) than
that of o conventional vacuum tube,  Power should be
removed from the Signal Generator when it is not in
use inorder to increase the useful life of the Klystron,

3.7. CONTROLS, CONNECTORS ..lND
INDICATORS. '

3-8. Front-pancl controls, comectors, and indicators
are shown and deseribed in Figure 3-1,

3-9. BASIC OPERATING PROCEDURES.
3-10. TURN ON. |

. Set rear-panel 115-230V switch to mateh line
voltiyre, and- check that the line fuse has correct
rating, ‘

b. Connect Signal Generator to power seurce.
.
)

A wvme g oy iy

1

¢. Depress LINE bwitch Allow H-minute wirm-
up time, If ambient temperature is below 10° 'C
{50"F), allow a longer wurmup period,

3-11. DETAILED OPERATING PROCEDURES.

CAUTION

Dunot use the Signal Gonerator if the cooling
fan does not operate af turn-on.

3-12. Detailed opersting procedures are given in
Figure 3-2 through 3-7,

3-13. OPERATION WITH THE DYMEC DY-2650A
OSCILLATOR SYNCHRONIZER,

The 618C/620D is eastly adapted for use with the DY-
2650A Synchronizer as follows:

1, Remove the internal shorting jumper from
J303, pins' A & B, Refer to Figure §-22,
The jumper is connected between the kiy-
stron reflector and its; power supply across
R526. . )

2, Comnect the mating constector J7 to P2 onthe
DY-2650A. 'This is to protect n user from
accidenially contacting the otherwise exposed

- pins of P2, one of which will be at the reflee--
tor potential after completion of step 3.

3. Comnect, the klystron reflector lead and the
reflector voltage lewd to pins G and F, re-
spectively, of J5 on the DY-2650A.  An RC-
SOA/U type cable is recommended fuor this
connection.

No other modifications are normally required.  The
RF sample for the DY-2650A must be obtalned from
the signnl generator output connector through a suit-
nhle coupler. Varying the sutput level from the sig-
nil generator to the device being tested willalso vary
thi RF sample level into the DY-2650A. It is there-
fore necessary to set the RF output lével from the
signal geperator to o fixed value and to use an exter-
nil attenuntor for varying the leve! to the device under
test i wide ranges in level are reguired.

CAUTION

When the shorting jumper has been removed
from the klystron reflector supply voltage as
described tn step 1 above, the 8208 must not
be operated without being connected to the
DY-2650A unless the reflector lead jumper
is replaced. Omission of the jumper will
damage the Klystron, ‘

31
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FMm
'~ AMPLITUDE

OFF

QUTPUT ATTEN. POWER SET

[ro¥e

-
"

e

e LINE unca, A OUTPUTS  ca EXT SYNC  SYNC DELAYED
OEF ON b , — MOD IN QUT  SYNCOUT
0 o (@)

® 7@ @y

{ d d44

3.2

~ Figure 3-1. Front-panel Controls, Conunectors, and Indicators (Part1of 2)
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~+ Bection 11T

. MOD. SELECTOR.
‘wave or sawtooth applied to EXT. MOD connec-

In FM EXT position, sine

tor modulates Signal Generator, In FMINT preal:

tion, an internally generated sawtooth muhu bt '
In CW position, the q.,n&l ‘

the Signal Generator.
Generator 1s not modulated, In OFF pupumn.
Signal Generator RF output is disabled. In INT.
position, the Signal Generator is modulated by
internally generated pulses, In EXT+ position,
the Signal Generator can be moduliated by posi-
tive pulsesapplied tothe EXT, MOD. connector,

In EXT= position, the Signal Generator cin be

modulated by negitive pulses applied to the EXT.
MOD. connector. Inf-bpubitlon Signal Genera-
tor s modulated by internally generated square
waves (approximately 507 duty eycle).

PULSE WIDTH.
pulse when MOD, SELECTOR is set to INT.

PULSE DELAY. Adjuststhedelay time between
synchronizing puls. .md RF output pulse from 3
to 300 i15.

PULSE RATE. Ad]uslb pulse repetition rate of
modulation when MOD SELECTOR s set to INT,

FM INT, our 5{3- positiott and SYNC SELECTOR
is in X1 or X10 position. When SYNC SELEC-
TOR is in X1 position, pulse rate is indicated
by PULSE RATE control; when SYNC SELEC-
TOR is in X10 position, pulse rate is 10 times
that indicated by PULSE'RATE contrbl,

SYNCSELECTOR. In~ position, and when MOD.
SELECTOR is set to INT, Signil Generator may
be sypchronized by external sine-wave signal of
5-30 V rms npplied to SYNC, IN connegtor,  In
EXT~ position, andwhen MOD, SELECTOR s in
INT position, Signal Generator must be syn-
chronized by negative pulses (5-50 V peak-to-
penk) applied to SYNC., IN connector. In EXT+
position, and when MOD, SELECTOR is set tu
INT, the Stgnal Generator must be synchronized
by externial positive pul&.us(o 50 V peak-to-penk)
applied to the SYNC.' IN connector, In X1 posi-
tion, and MOD. SELECTOR is set to INT, the
modulation repetition rate isas indicated by the
PULSE RATE control, In the X10 position, and
when MOD. SELECTOR is set for INT, the mod-
ulation repetition rate is 10 times that imlu.ltml
by the PULSE RATE control,

Adjusts width of moduliting -

)

6. Power Meter,

8. MHz/GHz.

9. Fr vqumu ¥ Conl: ol.

10. DELAYED SYNC. OUT.

12. SYNC. IN.

14. RF ouTPUTS CAL.

16. LINE.

19. Attenuator Dial,

Indivates RF power input in dBm
to attenuator, |

'? AF., Provides up to 0.5 MHz ndjustment of output

fredquency for. SIBC '1.5 MH; for 620B.

Indlc.:tua, RF- output frequency in
megahertz/gigahertz for 6 18C/620B respectively,

Adjusfs RF output fre-
quency.

Delayed(3- .100 us) syn-
Lhmnu.\tmn signal ts .w.ul.lblp at thisconnector,

11, S‘t‘NC OUT Undol.lwd synchronization omput

sig.n iy .lv.lil.ll)]e at this connector.

External synelironization sipnal is
.\ppl ied to this connector.

13. EXT. MOD. ' Extertal nmdul.ltmn sipnal is .||1-

plied to his connec Im i

Source of calibrated RF
puwor is avadlable at this connector.,

15, RF QUTPUTS UNCAL. Unculibrated RF output

power is available it this connector.

Turns Signal Generalor on and off,

17. POWER SET. Adjusts RF powoer 1npul W attenu-

ator,

18, OUTPUT ATTEN. Adjusts RF uutput power to

u calibrated lovel.

l]lﬂllollt‘t‘ RT sutput lvvol when
power meter is indieating 0,

)

20, FM AMPLITUDE, Adjusts h'vquunr.\’/ devition

of RF when using frequency modulatibn.

Figure 3-1,

Front-Panel Controls. Cmnu'vtm s, and Indicators

(P.ut 2 of 2}
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Model 618C/6208

SYNGC SELECTOR
EXT

FM
AMPLITUDE

{0y
OFF

OUTPUT ATTEN.

POWER SET

EXT SYNC SYNC DELAYED
MDD IN QuUT  S¥NCOUT

@@)

Note

Perform turn-on procedure described in
paragraph 3-10.

Adjust frequency control for desired BRF oulput
frequency as indicated on dial.  aF s vernier
turning which can be adjusted by the knob onthe

front panei or by varying a potentiometer con~

nected to the AF comnector on the rear (see
spectfications).

2. Sct MOD. SELECTOR to CW.
3. Adjust POWER SET for 0 indication on power

meter.

Adjust OUTPUT ATTEN. for desired vutput
level as indicated by attenuator dinl,

Note

AF control should be centered when not in
use.

-4

Figure 3-2, CW OQperation
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. . Section I

POWER SET

OUTPUT ATTEN. -

© LINE

QFF COn

uncay RF OUTPUTS caL

EXT.  5YNC
MQD. IN

Q @ @)

SINC. DELAYED
QUT SYNC.OUT

Note

‘Perform turn-on procedure described in
paragraph 3-10.

1. Adjlist frequency control for desired RF output

frgquency as indicated on dial.

2, Set MOD. SELECTOR to CW.

3. Adjust POWER SE'I‘ for 0 indication on power
' meter, :

4. Set MOD. SELECTOR Tol

5,

6.

- Synchronization pulses occufring at the mod-

connector.

Set SYNC SELECTOR. TO X1 or X10 and adjust
PULSE RATE control for desired square-wave
frequency.

Connect RF cable between RF QUTPUTS CAL.
connector and equipment heing. tested.

Note
ulation rate are available at the 3YNC. OUT

Note
AF control should be centered when not in use.

Figure 3-3,

- Internal Square-Wave Modulation Operation
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Model 618C/620B

POWER SET

QUTPUT, ATTEN.

UNCAL

RF QUTPUTS . caL

ExT SYNC DELAYED
MOD OUT  5YNC.OUT
@

Note

Perform turn-on proc'edure described in
parngraph 3-10.

1. Ad]ust frequency control for desired RF output

.frequency as indicated on dial.
* Set MOD. SELECTOR to CW.

Adjust POWER SET for 0 indication on power
meter.

[y

Set MOD. SELECTOR to INT.

- Set SYNC SELECTOR to X1 or X10, and adjust
PULSERATE control for desired pulse repetition
rate. ‘

T.

8.

b

8. Adjust PULSE WIDTH control for desired mod-

ulation pulse width.

Adjust PULSE DELAY control for desired delay-
time.

Set FM AMPLITUDE control to OFF.

Connect RF cablé beltween RF OUTPUTS CAL
connector and equipment being tested.

9.

10. Connect pulse cable between the SYNC OUT and/
or DELAYED SYNC OUT connectors and exter-
rai equipment as rlequired by the application.

Note

AF ‘control should be centered to obtain opt‘l-‘
murm pulse rise and decay.

Figure 3-4,

Internal Pulse Modulation Operation .
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Section IIT

PULSE
" DELAY

RATE

SYNC SELECTOR
CEXT

OUTPUT ATTEN. - POWER SET

LINE

oFF on

UNCAL

RF QUTPUTS cal

EXT  SYNC  SYNC DELAYED |,

MOD L OuT SYNCQUT

—

Note

Perform turn-on procedure described tn
paragraph 3-10.

Adjust t'requency control for desired RF output
frequency as indicated on dial, ‘

- Set MOD SELECTOR to CW.

Ad]ust POWER SET for 0 indication on power

meter,.

Set MOD, SELECTOR to EXT or EXT-, as re-
quired by the polarity of the external modulating
pulses. .

Connect - external modulating source to EXT. |
MOD. connector. External moduliting pulses
must have peak-to-peak .unplitude of between
20 a.nd 70V, .

_Note
In this mode of operation, no synchronization
pulses are available at the DELAYED SYNC
OUT or SYNC OUT connector.
Note

AF ‘control should be centered to obtain opti~
mum pulse rise and decay.

Figure 3-5. Extc:‘nui Pulse Modulation Operation

3-7
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POWER SET

- QUTPUT ATTEN.

v

CLINE -

OFF OM

5

SYNC. SYNC DELAYED
IN OUT SVNGOUT

EHT

U

Note

Perform turn-nn procedure described in
paragraph 3-10.

Adjust . frequency control for desired RF output
frequency as indicated on dial.

Set MOD. SELECTOR to CW.
Adjust POWER SET for 0 indication on power'

meter,

Set MOD. SELECTOR to FM INT.

'Set SYNC SELECTOR to X1 or X10 and adjust

PULSE RATE. control for desired modulation '

!requency.

7.

®

Set FM AMPLITUDE to OFF, and theh carefully

turn the control clockwise until the desired de-
gree of frequency deviationisobtained. Because
of klystron characteristics, unstable or>ration
will ‘occur when the control has been advanced
to.the point where the FM  deviation is greater
than the stable portion of the mode.

Connect RF cable between RF OUTPUTS CAL
connector and egquipment under test.

If desired, connect pulse cable between SYNC.
OUT. CONNECTOR 2and external equipment.

- Note

" * AF control should be centered to allow the
klystron to operate ih the center of the mode.

3-8

. Figure 3-6.

. Internal Frequency Modulation Operation
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Section III

QW)

PULSE

DELAY

SYNC SELECTOR
- T EXT

QUTPUT ATTEN. POWER SET

LINE

" RF-OUTPUTS caL

SYNC. DELAYED

EXT. SYNC.
LINE UNCAL MOD,  IN our SYNCOUT 1.
U © @=,J" ©@ ©@ ©@ ® @ |
Note 6. Set FM AMPLITUbE to OFF , andthen carefully

* Perform turn-on procedure described in

paragraph 3-10,

'Adjust frequency control for desired RF output

frequency as indicated on dial.

Set MCD. SELECTOR to CW.

Adjust POWER SET for 0 indicntion on power

" meter,

Set MOD SELECTOR to FM EXT.

, Connect external modulation voltage to the EXT.
The modulation signal should

MOD. connector.
have a level of at.least 70 V rms.

turn the control clockwise until the desired de-
gree of frequency deviationisobtnined. Because
of klystron characteristies, unstuble cperation
will oceur when the cuntrol has been advanced
to the point where the FM deviation is greater
‘than-the stable portion of the mode.

Note

In this mode of operation, rio synchronizatioh
pulses are available at the DELAYED SYNC,

* QUT or SYNC. OUT connector. -

Note

AF control should be centered to allowthe kly-
stron to operate in the center of the mode.

Figure 3-7. External Frequency Modulation Operation
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SECTION IV
- PRINCIPLES OF OPERATION

4-1Q INTRODUCTION.

. 4=2. . This section contains explanations of the opera-
tionof the Signal Generator circuits. Figure 4-1isa

simplified block diagram showing principal circuit’

.sections and operating controls. Each circuit section
and important individual circuits -are explalned in sue-

ceeding paragraphs. ‘
,A=3. THE MODUI.A'I’OI SICI’ION.

4~4, The Modulator Section is shown in block diagram
form in Figure 4-2. The function of the circuits in
this sectionisto establish a modulating pulse '(for pulse
operation) or 4 sawtooth voltage (for frequency modu-
1ation) andtoapply it to the RF oscillator to obtain the
desired type of RF output. Various portionsof these
_ circuitsare not employed in certain types of operation,

such a5 external pulse or external FM operation (see

Figure 4-1). However, the biock diagram shows the’
- condition {delayed pulse output with external synchro-
- nization) where all of the circuits are employed, and

" the description will cover. this type of operation.
Other types of aperntion will be described in later'l

paragraphs,

4-5. SYNCHRONIZING CIRCUITS.
accept the external synchronizing voltage applied at
the SYNC IN connector, and transform it into a-nega-

tive pulse to trigger Pulse Rate Multivibrator V103,

The circuit elements are shown in Figure 4-3. The
gridof V101A is returned to B+ {ground). 'This places

' thegridat zerobias and the tube is conducting through -

plate load resistor R103. The tube responds to both
positive and negative signals.

4-6, The negative-going portion oI a sine-wave syn-
chronizing voltage, or anegative synchronization pulse,
causes the tube to cut off, developing a positive pulse
in its plate circuit. This pulse is applied to the grid
_of V101B. ‘Tube V101B is cut off {(bias of =15 V) and
. the positive pulse from the plate of V101A causes
V101Bto conduct; thus, its plate voltage drops and the
output is 2 negative-going pulse with a steep leading
edge. :

4-7. This negative pulse is applied to the ~ and (-)
contacts of SYNC SELECTOR switch S101A through
Series Clipper V102A. Clipper V102A develops only
negative pulses at its output.

4-8, . Whn a positive external synchronization pulse
is applied to the grid of V101A, a negative pulse is

developed in its plate circuit a.nd applied through ca-

pacitor C103 to the + contact of S101A.

4-9. PULSE RATE MULTIVIBRATOR, SYNC CON- -

DITION.- ‘When external sine-wave synchronization
signals are employed, the Synchronization Multivibra-
tor is switchedtothe operating condition shown in Fig-

ure 4-4. This circnit i5 a one-shot multivibrator,

il

NING CONDITION.

‘ Th'ese circuits

Section IV

with V103A drawing current while V103B is cut off.

The negative pulse from the synchronization input cir-
cuits causes the multivibrator to switch at t;, devel-

oping a negative pulse in the plate circuit o VIOSB. ’

The width of the pulse is determined by the length of
time requiredto discharge capacitor C111through re-
sistor R115.

4-10, PULSERATE MULTIVIBRATOR, FREE-RUN-
In the FM INT, INT (pulse), and
O positions of MOD. SELECTOR switch $102, the
Pulse Rate Multivibrator is convertad toafree~running
multivibrator (Figure 4-5). Under this condition the

- synchronization input circuits are disconnected from

the multivibrator. ‘

i

4-11, The time constnnts ofthe multivibrator are bal- .
- anced so that the circuit generates a wave that is es-

sentially square with approximately a 50% duty cycle;
however, this may vary depending upon the repetition

* rate. Thisarrangement is used so that internal square~

wave as well as internal pulse modulation of the RF
Oscillator can be obtained. The arrangement also
provides for equally spaced pulses to trigger the Saw-

tooth Generator when inlernal FM modulation is being '

used,

'

4-12. "PULSE SHAPER. The Pulse Shaper (Fig-
ure 4-6) is a One-~-Shot Multivibrator witha2-us pulse
duration, It consists of V104A and V104B, two halves
of type 5814A dual triode. In the steady-state condi-
tion, V104A is conducting as its grid is returned to
the cathode by resistor R121. Tube V104B is cut off
as its grid is returned to -300V, thus placing a bias
on the grid (developed by the current through V104A
and cathode resistor R120).

4-13. - When this multivibrator is trigzered by the
negative-going leading edge of the waveform generated
by the Pulse Multivibrator, a positive z-us pulse ap-

pears at the plate of V104A.

4-14. The positive output pulse is applied to the Syn-

- chronization Amplifier tube, V105A, shown in Figure
4-7, and to Synchronization Cathode Follower VIOBB ‘

shown in Figure 4 6.

4-15. SYNCHRONIZATION CATHODE FOLLOWER.
This stage provides the undelayed synchronization out-
put signal for synchronizing external equipment. It is
comprised of V1058, one half of a type 5814 dual-
triode tbe. The output is taken across R129, the
cathode resistor, and is capacitively coupled through
C118 to the SYNC. OUT connector. Resistor R130 is
returned from the center conductor of the connector to
ground, so that the line is terminated in reference to
ground instead of the -300V potential existing at the
base of lhe cathode resistor.

4-1
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Figure 4 2 Modulator Section Block Diagram

4 18. The output of the Cathode Follower is a posi-
tive pulse greater than 25V peak-to~peak whenapplied .
to a load having a resistance of from 1000 to 100 000
ohms and a shunt capacitance of 500 pF. ‘

4-17. PULSE AMPLIFIER. The Pulse Amplifier is |

coniprised of V105A, one-half of atype 12AUT tube (Fig-
ure 4-7), and its associated components,
fies and Inverts the 2 us pulse provided by the Pulse
Shaper and provides a positive pulse (in its cathode
circuit) that is employed to trigger the Sawtooth Gen-
' erator when internal Irequency modulauon is employed.

4-2 |

It ampli~

Capacitor C1i5 acts as a cathode bypass capacitor
when internal pulse modulation is used. . - ‘

4~18. SERIESLIMITER. Thenegative pulse from the

_plate of the Pulse Amplifier i5 applied to the cathode

of diode limiter V106A (Figure 4-T). 'This limiter is
so connected that only the negative components with an
amplitudegreater than the diode bias are applied to the
cathode of the Delay Multivibrator. This prevents
triggering the multivibrator by any positive or low-

_amplitude negative transients that may appear on the

output of V105A in addition to the desired trigger pulse.



Model 818C/620B

Section IV

R ,
th :
: R-103 R-05 - R-106
~ 47K - 47K 100K ()
| ﬂ” . .
QO+
S oxy
oxi0
5-101A
SYNC
SELECTOR
N . y SWITCH
CONNECTOR|0.25MF won P vaces ‘
bl 2ATT V12877 Y25726

3oovoc

~315v0C

SYNC AMPLIFIER

SYNC INVERTER

CLIPPER

' Figure 4-3. Schematic Diagram of Synchronizing Circuits

+

4-19. DELAY MULTIVIBRATOR. This circuit (Fig-
ure 4-7) provides an adjustable time delay in applying
the modulation to the RF Oscillator, It consists of a
type 12AU7 dual triode, V107, connected as a one~shot
multivibrator ,with an adjustable resistor R136 the
PUI.SE DELAY control .

4-20. The Delay Multivibrator starts its cycle when
anegative pulse drives the cathode of V107A in a neg-

ative direction. This is eguivalent to placing a posi-

tive signalon the grid, and the tube conducts. - A neg-
ative wave-front appears at the plate o! V1I07A and

(through capacitor C120) drives the grid of V107B in
a negative direction, cutting off this hali of the stage.
The lengthof time the circuit requires to return to its

_resting condition is determined by the time constant

of €120, R136 and R137,
PULSE DELAY control that adjusts the delay from 3

to 300 us while Potentiometer R133 is an adjustment .
" used to set the maximum delay to 300 us.

4=-21. In the stendy-state condition V107A is cut ofI

. while V107Bis conducting through plate load resistors
'R138, R139 and R140, in parallel with resistor R142

and diode V106B,

|.|]-.—<

R-107

1

.‘ ﬂg‘:% TO MODULATOR ON 5Q WAVE

27K =l
YR8 A%
i o .
SYNC i N2
: I
s‘sw“'.%?." c108 . C-ll 3 ‘TO SHAPER
' ! 200 i 100 MULTIVIBRATOR
Wy e ] e ’ | __‘_ ,
S04 | 2 ,._, 7 _
' R108 .v-uoan % ‘ v-1038
g pev /2 12807 73 12AU7
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. i . : RIS RANGE SET .
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Figure 4-4, Schematic of Pulse-Rate Multivibrator, Synchronized Condition

4.3

Potentiometer R136 is the -
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Figure 4~ 5 Schematic of Pulse-Rnte Multivibrator Free—Running Cunditinn

O
X0

~300 VDG _

through blocking diode V108B. Tube VlOBB gerves to
pass the positive output spike at to and to inhibit the
negative spike at ty. At short delay times, this in-
sures positive triggering of Thyratron V110,

4—22. 'l‘ube VIOGB serves as a negatlve base limlter
to eliminate low-amplitude negative pulses that may
otherwise follow the tmiling edge of the main pulse
from V107B.: |

41-23. PULSE AMPLIFIER INV ERTER. This Btage 4-25. THYRATRON DISCHARGE TUBE This stage

(Figure 4-8) is comprised of V109A, one-half of o type
12AU7 dualtriode. The positive pulse from the Pulse
Delay Multtvibrator is differentiated by capacitor C122
and resistor R187 to form a sharp negative spike at
tz . These spike pulses are nmplilied and inverted in
the plate circuit of V109A.

4-24. BLOCKING DIODE. The cutputof V109Ais ap-

plied to the grid of Thyratron Discharge tube V110

‘in Figure 4-8.

consists of the type 2D21 thyratron tube, V110, shown .
Its grid is returned to approximately
=313V while the cathode is returned to~300 V, cutting
off the tube. Capacitor C127 is charged to approxi- .
mately 110 V positive with respect to the cathode, a
point established by the values of resistors R148, R148,
and Diode V108A. This limiting of the voltnge on ca~
pacitor C127 is necessary due to wide variation inthe

¥

2MICROSEC -
' , > -
I L e 4
- = 27K 12K
t) L, LT L
‘ 70 SYNC
a , } Col | AMPLIFIER
c-113 A
A I 5 —~ -
7 +f J— V-(058
—— i ¢ - ) Yar2807
» c-n2 - J-t02
FROM 9 N A sz &INe our
PULSE 8] 7704 o)-2MEGlg “C-n80)
RATE lp12AU07
MULTIVIBRATOR R-123 ‘
. 47K . R-129 R-130-1200
' 10K éﬁ ;
- t'l.

-300VDC

PULSE SHAPE MULTIVIBRATOR SYNC QUT CATHODE FOLLOWER

Figure 4-8. Schematic of Pulse Shaper
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pulse repetition frequency and the fact that the capaci—

© tor- charges exponentially with ttme. Otherwise, the
' capacitor would chargeto a higher potential at the low -

repetition frequenctes than at the high frequencies.
. “The Diode, V108A, limits the charge of C127 to a
*valuethat can be reached at the highest repetition fre-
. quencies,and prevents it from going higher regardless
of the charging time mm.ilable.

CELAY MULTIVIBRATOR

" BASE LIMITER

Figure 4-7, Schem;itic of Pulse Amplifier and Delay Multivibrator

1

' 4-26. When the positive pulse from V109A is applied

to the grid, the tube ionizes and capacitor C127 dis-
charges through the tube and cathode resistors R151
and R152. This causes a poeitive pulse to appear
across the cathode resistors.” When capacitor C127 .
is nearlydischarged and the plate voltage is at a very
low value, the tube deionizes and returns tothe resting
condition. By this time the pulse on the grid has
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100K

R-149 : gﬂ;lﬁg
o
150K 270k 5

— 'tsm.:)
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Figure 4-8. Schematic of Thyratron Discharge Circuits
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THYRATRON DISCHARGE TUBE




Section IV Model 618C/620B
" 2 MICROSEC 2 MICROSEC |
' 3R-196 3 p.198
C-140
ey 3
t: | o 2
(] - o .
: ‘ L= | S Nl
iy ‘ — ) L ——
-l $ \J ' Jln- .
vii8a 3 KT _ 8 vaiss | vi098|
212407 I3 12407 v | Yei2auz]d104
. r ) 'ﬁ
{ - $38! oELAYED
r £3  SYNC OUT
S R-192 C$R195 1 SRA9TSR-198
> ATK tesd . 312 ok
MEG.

-300v0C

DELAYED SYNC OUT CATHOOE _FOLI.OWEI‘-&

PULSE SHAPING MULTIVIBRATOR

Figure 4~9 Schematic of Pulse-Shaping Multivibrator and Delayed Synchronization Cathode Follower ;

:d'ecayod and the grid bias is again -315 V. Capacitor

C127 'is. rapidly recharged to its resting voltage of
approximately 100 V and is maintained at this value:

through the action of the Diode circuit, V108A, pre- .

viously explained. The spike pulse occurrlng in the
cathode circuit at tz is applied to the Pulse Length
Multivikrator and to the delayed synchronization rulse
output clrcuits.

the relatlvely low impedance across th° DELAYED ",
SYNC. OUT connector for synchronizing external
equipment, -

. 4-31, PUISE}-LENGTH MULTIVIBRATOR. The Pulse
Length Multivibrator (Figure 4-10) isa one-shot multi~

4-27, DEI.AYED OUTPUT PULSE SHAPER AND

CATHODE FOLLOWER.
Shaper (Figure 1-9) is'a multivibrator comprised of
the two triode sections of a type 12AU7 tube, V115. One

half of another 12AU7 dual triode tube, V108B, is con-

nected as a Cathode Follower, The positive spike
developed in the cathode circuit of the Thyratron Dis-
charge Tube is applied to grid of V115A through ca-
pacitor C136 at time tgp . The section of the multi-
vibrator formed by V115A is cut off, its negative bias
being established by the current through cathode re-
sistor R195

4-28. The section comprised of V115B is conducting

in the resting condition as its grid is returned to the
cathode through resistor R194. The positive leading
edge of the pulse from V110 causes the multivibrator
to switch, cutting off current through V115B and caus-
ing the voltage at its plate to rise.

4-29 The time constant of the circuit is approxi~
mately 2-u5, At the end of this time, capacitor C139
ig discharged (through resistors R194 and R195) toa
point where V115B again conducts and completes the
cycle. The output at the plate of V115B is a positive
pulse of 2-us duration. Thispulse is coupled to V109B,
the Cathode Follower.

4-30. TubeVlOQB isemployedﬁsanimpedanceuanSf
former, receiving the pulse from the high-impedance
plate circuit of the multivibrator and delivering it to

4-6

The Delayed Output Pulse

vibrator employing a type 12AU7 tube, V111. The cir--
cuit employs capacitive cathode-to-cathode coupling
to secure the positive feedback action. This avolds
any feedback connection to the plate of V1114, reduc-
ing stray capacitance that would tend to degrade the .
voltage rise and fall times. Peaking inductance L101 .
is alsoemployed inthe plate cirouit to further steepen
the wave Iorm. ,

4-32, The section comprisedof V111A is cutoff since
a bias of ~30 V ig applied to its grid., This places the
V111A side of capacitor €130 at apotential of -300 V.,
The second section is at saturation because its grid

A ms?
1 ) R-162
= 22K R- |eoé élMEG
TOTALS -
L-10! ol

LisJ

TO PULSE
MODULATOR

— C-132
270.

R-138, 20K

=300V DCI
. PULSE’ LENGTH

2330 VOC

gure 4-10. Schematic of Pulse-Length .
Multivibrator :
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is connected to the positive supply point (ground)
through resistor R162. As a result, the other side of
capacitor C130 is at a relatively higher potential due
to the drop acrosa resistor R158,

4-33. When the positive pulse at t is applied to the ' |

grid of V111A, V111A immediately conducts, causing
the V111A side of capacitor C130 to rise to the poten-
tial established by the current through resistor R156;
thus, resistor R156 acts as a maximum delay-time
adjustment for the circuit. .

4-34. ‘The voltage rise atross resistor R156 isap-
plied to the cathode of V111B, -causing it to become
more positive with respect to its control grid. This
cuts off the tube rapidly, since the grid is maintained
at the cathode potential by the time constant of R162
and C132, g "

4-35. Capacitor C130 isnow charged and commences
to discharge. The time required to discharge to a
point where V111B again conducts determines the dur-
atton of the negative output pulse. 'The widthis adjusted
by R158, the PULSE WIDTH control. ' This control can
e adjusted to provide pulses between 0.5 and 10 us.

The outputof the Pulse Length Multivibrator isa neg-"

ative pulse, starting at tp and ending at t3 . Diodes
CR10i, CR102 serve to limit the negative pulse to ap-

proximately 10V peak-to-peak. The limited pulse is

.applied to Klystron Medulator tube V701,

4-36. ELYSTRON MODULATOR (618C). The Kly-
stron Modulator (Figure 4-11) is comprised of tube
V701 and associated parts. The modulation pulse is
applied through capacitor C701 to the grid of V701.
The output of -the Klystron Modulator is developed

a - Section IV,

across plate resistors R703 and R705. Diode CR703
serves asa clipper to limit the amplitude of the pulse
applied tothe Klystron. When the pulse atthe plate of
V701 is more positive than the voltage present at the
cathode of CR703, the diode conducts and limits the
pulse. The voltage atwhich CR703 conducts js estab-
lished by the setting of potentiometer R708, partofa

. voltage divider (R702, R706, R708) connected between

the -300and - 1000 volt lines. When the Signal Gener-
ator frequency contro!l is at a predetermined setting,
switch S103 is actuated and places potentiometer R707
in parallel witha portion of potentiometer R706. This
results in diode CR703 clipping at a more negative
voltage 'point on the modulation pulse. During any
operating mode but amplitude modulation (pulse or
square wave), the SYNC SELECTOR switch (5102) -
opens the cathode of V701, and thus disables the Kly-
stron Modulator. - C

4.37. KLYSTRON MODULATOR (620B). The Kly-
stron Modulator (Figure 4-12) is comprised of tube
V701 and associated parts. ' The modulation pulse is
applied through capacitor C701 to the grid of V70L:
The output of the Klystron Modulator is' developed
across plate resisiors R703 and R705. Diode CR703

. 'serves as a clippex to limit the amplitude of the pulse

applied to the Klystron. Whenthe pulse atthe plate of
V701 is more positive than the voltage present at the
cathode 6f CR703, the diode conducts ana' limits the
pulse. The voltage at which CR703 conductsis estab-
lished by the setting of potentiometer R7068, part'of 2
voltage divider (R702, R706, R708) connected between
the -300 and -1000 volt lines. During any operating
mode butamplitude modulation {pulse or square wave},
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10K - {
R702 R708

. =300
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R705 R703
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I
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75K 24K
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_Figure 4-11. Schematic of Klystron Modulator (618C)
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Figure 4-12. Schematic of Klystron Modulator (620B)

the SWC SELECTOR switch (S102) opens the cathode cillator (Figure 4-13). Thisoscillator deveinpshsnw»
of V701, and thus disables the Klystron Modulator. tooth waveform that is applied to the RF Oscillator

_ _repeller. :
4-38. INTERNAL FM MODULATOR. - When MOD.

SELECTOR switch S102 isinthe FM INT position, the 4-39. Capacitors C124, C125, C126, and resistors
‘Thyratron Discharge tube comprises a relaxation os- R146, R147 determine the time constant of the sawtooth
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Figure‘ 4~13. Schema't%c of Frequency-Modulating Circuit
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s

output for the X1 range; while €126, R146 and R147
perform the same functionfor the XIO range. Resistor
R147 is ganged with R111 and R114, and adjusted by

the PULSE RATE panel control, so that the FM sweep

rate and the internal pulse repetitionrate maybe con-
trolled by the same control. .

4-40. The rela.xntion oscillator is triggeied by a posi- .

tive pulse from the cathode of the Pulse Shaper. and,
when activated, delivers a positive-going sawtooth volt-

Section IV

4-45. If the transit time is in phase with the small
thermal RF voltage initially assumed tobe across the
grids, it strengthens the bunching effect onthe follow-
ing stream. Upon reflection, the electron stream fol-

- lowing will again strengthen the resonator grid voltage.

'This process, however, does not continue indefinitely.

age to the repeller, providing [requency modulatlon. )

4-4). THE RF OSCILLATOR.

4-42. REFLEX KLYSTRON.
reflexklystron, V114, operating witha tunable coaxial-
line resonator. The resonant gectionis coupled to the
resonator’ grids of the klystron as shown in Figures
4-14and 4-15 and inthe equivalent circuit Flgure 4-:3.

4-43, Oscillation may be explained by assuming that
a small-amplitude, RF nolise voltage exists across the
resonator grids. The electron streamdirected through
the resonator gridsfrom the cathode is veloeity modu-
lated by this small RF voltage. The stream ceasesto
be uniform, and may be thought of as having some of
its electrons accelerated and some retarded. The re-

sultant stream in the drift space past the resonator.

The RF oscillator isa .

grids consists of bunches of electrons, andistherefore

sald to be velocity modulated

4-44, As this bunched stream (or velocity modulated

stream) moves toward the negative-charged repeller
itis repulsed back through the resonator grids. Since

the stream is bunched, it induces ay RF voltage across |,

the grids.-

4-46. A point i5 ultimately reached where the funda-
mental component of the bunching current decreases
in magnitude, since energy is now being used to over-
come the circuitresistances. Thereis a point, there~
fore, where there is just sufficient reflected enerpy
to satisfy the requirements for stable osvillation.

4-47. Assuming thnt stable oscillation exists when a
sudden change in repeller voltage is introduced, the
tra.nsit time of the electron siream {as it enters and

"'departs the repeller field) is changed. The current ‘

bunching effect would change also, and a new RF volt-
age would be produced across the resonator grids.
This veloelty modulation then changes the circuit os-

" cillating frequency.

4-48. The situation previously described is valid for
relatively small variations inrepeller voltage. Exces~

“sive variations alter the relationship between the res~ -
.onator voltage and the transit time of the electron -

stream, producing dead spots (noosciliation) or condi-

-tions of oscillation in undesired modes,

4-49, The term mode,  in this sense, describes two
different but interrelated characteristics, One mode
is the characteristic of the cavity (or line-section res-~
onator), which is resonant at a series of frequencies
when the effective electrical length of the line is 1/4
wavelength, 3/4 wavelength, or 5/4 wavelengths.

These effective electrical lengths are termed regonator
modes. ‘

ATIENUATOR  WAVEGUIDE
INNER  COMDUCTOR -
PLASTIC  SHEATH
. PLUNGER  BODY
AEPELLER LEAD  FILTER
‘\.H‘ ——POWOERED 1R 0N
A N\ 7
e\ U L7 Pllioiacia
L aurstron |
’r 0’
o

PLUNGER  CONTACT FINGERSS

FILTEA CAPACITY SECTION
" . FILTER INDUCTIVE SECTION

" Figure 4-14. Cross-Section of RF Oscillator (620B)
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- 4-50. Another mode is the repcller mode, whicﬁ de~
scribes the round-trip transit time of the electron

- stream as expressedinthe cyclesof RF voltageacross’

the resonator grids. Oscillations most easily occur

" when the transit time equals 3/4, 1-3/4, 2-3/4, 3-3/4,
4-3/4. . . RF cycles. These repeller modes are
distinguished by different transit times rather than by
different resonant frequencies, and they are functions
‘of repeller voltages. Generally, the value of the re-
peller voltage incveasesfor agiven mode ns the mean
klystron frequency is increased.

4-51. When a specific repeller mode is desired
throughout a given band of frequencies, the repeller
voltage i3 adjusted against the plunger travel {of a
iunable resonator, for example) to majntain the rela-
tive transit time. Since the repeller mode is a fune-
tion of transit time, it also remains constant,

4-52. A third use of the term mode is the oscillation
mode, which is defined in terms of the repeller mode
andthe cavity mode, For example, anoscillation mode

‘might be 3/4 wavelength cavity and 3-3/4 wavelength

repeller,

4-53. REPELLER VOLTAGE CONTROL (618C). The
operating characteristics ofa reflexKlystronare such

i\I\II

4-54. The repeller voltage characteristic shown in
Figure 4-17 providesfor operation inthe 2-3/4 repel-

Equivalent Circuit of RF Oscillator ler mode. The required voltage for optimum operation

‘RF that an optimum value of repeller voltage exists for
O%LPETS each operating frequency. This voltage is the value
that will cause the bunched electrons to return to the
RF resonator grids atthe propertime. Figure 4-17 shows
CUTPUTS the repeller voltage characteristics for the Klystron
UNCaL | over the range employed in the Signal Generator..

4
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Figure 4-17. Repelier Voltage Versus Frequency {618C)

is essentially linear with frequency for the frequency
range above 4400 MHz. In the frequency range from
3800 to 4400 MHz the required voltage is not a linear
function of frequency but is slightly curved as shown.

4-55. Figure 4-18'shows the 618C circuit’ that pro-
vides negative voltage to the repeller. Potentiometer
R174 isa 100,000-0hm wirewound potentiometer; that is

mechanically ganged withthe mechanism that tunes the -

~esonant line, providing a proper voltage to the re-
peller electrode as the frequency is changed. - The
values of the resistor R170 and R175 are adjustable to

establish the voltage applied across the tracking po-

tentiometer, R174. The values of resistors R173 and
R178 are adjustable to provide the required curvature
inthe repeller voltage characteristic below 4400 MHz.

@eo0vas
R-IP7 :

. LR L

' @
=103
n-mg: R76 :
’ R-352 LY
‘ | rars @% *\5IGNAL FREQ
“Su) - PANEL CONTROL)

R-173 RIEQ

Q-ma voe  REFLEX KLYSTRON .
Figure 4-18. Schematic of Repeller Tracking

Circuits (618C) o . ’

4-56. The AF control, R523, is part of a voltage-
divider network (R520-R525) that parallel: theklystron.

'Variation of R523 causes small changes in the klystron

repeller voltage and thus small changes in the frequency
of oscillation. ‘

4-57. PARALLEL-PANELRESONATOR (616C). The
resonator employed in the Mcdel 618C is known asa
parallel-plane resonant line. In its physical shape it
resembles a rectangular box type cavity witha circular
center element and a rectangular plunger to vary the.
cavity depth. Actually, thelineisadirectdevelopment
from 2 circular coaxial line as shown in Figure 4-19.

PARALLEL P').Aﬂa'u.mz

Figure 4-19. Field Configuration of Coaxial and
Parallel-Plane Lines (618C)

4-11
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Part A of Fxgure 4. 19 shows such a line, and the field
configurations that exist whenitis excited electrically.
The resonant frequency of such a line with one end
shorted is Cetermined by its electrical length in a di-
rection parallel to the center conductor. ‘The other
dimensions of the line play a very smallpart in deter-
mining the uscillnting frequency.

4-58. ‘The evolution of the parallel plane line from'

_the coaxial line may be described by reference .to
Figure 4-19, parts A and B, Assume the outer con~
ductor were Lut at the points X and the two semi-iines
thus created were flattened out as shown by the hori-
zontal dotted lines. The voltage and current configu-

" rations would then take the formshown in part B. Tu
carry this example through in complete detail, the
cross-section of the center conductor would take a
slightly elliptical formof perfect configurations, How-
-ever, for practical purposes, this is not uecessary.
.and a circular center conductnr is used.

4-59. The line, as shown in Figure 4- 19, part B, is
not enclosed on the short sides, and it is possible to
operate it in this manner. However, sides are pro-
vided to prevent stray RF leakage currents,

. 4-60. The parallel-plane line depends, ‘for.its res-
onant frequency, upon its electrical length and conse-
quently may be tuned by simple mechanical means and
canbe directly calibrated. This type of cavity provides
a resonator in which simple and straight-forward
_methods can be employed to provide broadband sup-
'pressionof the various parasitic resonances thatoccur
 when other physical dimensions approach the fre-
quency-determining electrical dimensions.

SEMI-PLANE CENTER GONDUCTOR

' PERIPHERAL
GENTER GONDUCTOR

Arrl

FTTTTFT I I TTTTTTTTT 77T TITIT 770 TTTTITTTT
. ONE HALF OF PLUNGER GAP UNFOLDED TQ
INDICATE RESONANT STRENGTH .

;\ VAN

Figure 4-20. Plunger Resonances in Uncompensated
_ Parallel-Plane Line Resonator {618C)
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' 4-69. RESONATOR (620B).

Model 618C/620B

1

4-61. ' Figure 4-20shows a cut-away view of the res-

- onant line and the other components of the parallel-

Plane oscillator. The klystron is mounted so that one
of the resonstor grids is coupled to the two semi-lines
while the other is coupled.to the circular center con-

ductor. The repeller voltage is applied through an . |

insulated filter in the center conductor while the other
potentials required to operate the tube are applled‘
throal,h the tube base pins. -

4- 62 PLUNGER RESONANCE (GIBC) The plunger’
employed in the parallel-plane resonator isof the non-
contactingtype and a small air gap exists between the
peripheryof the plunger andthe surfaces of the semi-
planes and sidewalls, as shown ln Figure 4-20.

4-63. The gap has a physical leng,th of approximately
17 centimeters, and an electrical length such that it

' has a two-cycle and a four-cycle resonant frequency

occurring near or in the Ifequency range of theoscil-
lator, As shown in Figure 4-20, these frequencies

" correspond to one~half andone-quarter of the electrical

Iength of the periphery of the plunger. A similar gap
exists between the center conductor and the plunger.
However, the length of this gap is such that no res-
onancesoceur in thefrequency range of the oscillator.

4-64. Compénsatlon is applied to control resonance
of the lineformed by t'.e periphernl plunger gap ln the
resonator,

4-65. REPELLER ACTION (620B). -As seen in Fig-
ure 4-2i, the repeller mode for the Model 620B shifts
from the 3-3/4 mode to the 4-3/4 mode. -

4-66. The 3-3/4 repeller mode is used for the 7~to
9-GHz range, and the 4-3/4 repeller mode is used
above 8 GHz.

4-67. . The repeller voltage is controlled by a tapered
potentiometer ganged to track with the frequency-tuning
plunger; it includes a switch which steps the repeller
voltage less negative at approximately 8800 GHz to
change the tr:mslt time to 4~ 3/4 RF cycles,

4-68. The AF contrnl,. R523, 'is part of a voltage-
divider network (R520-~R525) that parallels the klys-
tron. Variation of R523 ca“_.» small changes in the
kiystron repeller voltage and thus small changes in
the frequency of oscillation. o

The cavity resonatorfor
the klystron is a tunable ccaxial line with a shorting

.plunger. The repeller voltage, plunger, andfrequency

dial are gang-tuned.

4-T0. The resonant frequency for a circular coaxial
resonator with one end shorted, is determined by the
electricallength of the resonator ina direction parallel
to the center coaductor. The other dimensions of the
line are almost negligible in determining the funda-
mental frequency of the section. '

4-71, UNDESIRED MODE SUPPRESSION (620B).

Cavity resonator systems have a tendency to operate ‘
inthe 1/4-wavelength .cavity mode, and from an
eificiency and power output standpoint itis
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Figure 4-21. Uncompensated and Compensnted Mode Structure (BZOB)

advantageous to operate in the l/4-wa.velength cavity
mode, As the desired frequency increases, however,
gperation in this mode is not always fensible.

4-72. As- the desired frequency increases,. & 1/ 4-
wavelength becomes guite small and plunger place_ment
in the cavity becomes extremely critical and imposes
mechanical limitations, making it necessary to select

another mode of operation. The 3/4-wavelength cavity
-node is employed for the range of the fModel 62OB.

4~73. As seen in Figure 4-Z1 the dominant eft'ects of
the 1/4-wavelength mode consist of undesirable mode
interference. A study of this 1/4-wavelength cavity
and 1-3/4 repeller mode showedthit itsfrequencyb:as
below 6000 MHz, considerably belov; the 7000 MHz low
end of the Model 620B. Advantageous use was made
of this fact, and the plunger was designed to incor-
porate a’ concentric low~-pass mter havlng a cutoff
frequency of 6500 MHz. - =

4-74. PLUNGER CONSTRUCTION (620B). As'seen
in Figure 4-14, the space betweenthe center ccmductor

of the resonant line and tHe inner wall of the plinger
consists of a number of high- and low-impedance sec~

tions in cascade.. This constitutes the filter section, |
which is termlhated in back of the plunger with pow-
dered iron to absorb th energy passed by the filter.

inated transmission line nt frequem:ies below 6500
MHz. For frequencies above 6500 MHz, the klys-
tron sees a shorted, tunable, high Q resonator.

© 4-76. The plunger makes contact wlth the cuter con-
ductor wall by means ‘of long-life contact fingers.
Peripheral resonances are suppressed by leading the
gap between the plunger and the outer wall with a di-
electric 'plastic ‘sheath. The .technique effectively
lowersthe frequency of the parasitics toa range much
lower than that of the generator. ‘

4-77. . THE ATTENUATOR (618C). Three pickuploops’
are, located in the resonator to collect RF power. The
first is the output attenuator leop which couples the
‘calibrated power tobe supplied by the generator tothe
load thtough an output connector on the parel; the po-
sition of this loop is adjustable so that the output power
level may be varted as desired. The second is the
; power level in the oscillating circuit and establishes
’, a reference point to calibrate the output power. The
last pickoff loop provides a source of uncalibrated RF

/. power at a front-panel connector.

4-78. Poweris coupled tothe load {rom the RF oscil-.
dator by a coupling loop located at a suitable point in
‘the resonantline. Thisloop slidesina circular wave-
" guide section. The cross-section of the waveguide is
* very small in relation tothe frequencies of operation,

Lo and normal propagation down the waveguide will not.

4~75. The effectiveress of this npproach to the sup-
pression of the undesired mode is seenin Figure 4-21.;
The filter prevents: the' undesired mode from support-'
ing itself; the first section of the Iilter appears asa
low impednnce for.the higher frequencies of the de-
sired modes. In effect, the klystron tube seesaterm-

L L ! ' i

f L

. take place. However, some limited propagation does
take place, and the power level decreases exponenti-
ally as the distance from the resonant line increases.
Thus it is possible, by moving a pickup loop linearly
in the w:weg'uide, to secure an output that varies 1n

‘decibels in proportion to the linear travel. '

: 4-13
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4-79. This type of attenuator is known as an attenu-'-

ator of the cutoff type and its characteristics are em-
ployed so that the pick-up probe andindicating dial can
be moved by a simple gear train and the dial may be
cnlibrated directly in decibels.

4~ 80. A cross- section of the attenuvator and RF pick» ‘

up loopis shown in Figure 4- .22, The RF pick-uploop
is terminated by a special resistor, which is made by
coating platinum on a glass bead. This resistor is

used to match the attenuator to the output cable, and

its dc resistance is approximately 60 chms.

4-81. The polyiron soctib'n on the outside of the probe
is designed .to absorb power that may leak past the '

probe inthe space between the outer conductor and the
waveguide walls.

4-82. THE ATTENUATOR (620B). The attenuator in
the Model 620B is direct reading and requires no fre-
quency ‘correction. It is essentially a piston probe
sliding in.a w:we[.,uide beyond cutoff. -

4-83.  Theoretically, the hlghfrequencies beyond cut-
off involved in such a waveguide. demand dimensions
which would be smaller than practical. '‘Consequently
the dimensions used have been increaséd in favor of
practical design. Since the dimensions have.been in-
creased, there is a slight error introduced because
the frequency-versus-attenuatiun characteristic isnot
sharp at the cutoff frequency. .

4-84, Thls error is compensnted by distributing it
over the frequency and the attenuation ranges of the
instrument. The compensation is, effected by first
halving the error by calibrating the attenuator in the
middle of the frequency band (approximately 8 GHz).
The half-error now exists at the extremes of the band
only. r :

4-85. The net attenuator power-monitorerror is less
than the maximum error of the instrument, whichmust
allow for the connector mismatches and a source im-
.pedance that is not the ideal 50 ohms resistance pre-
sented by the pick-up strip on the attenuator probe
(Figure 4- 23)

4-86. The small dimensions of the waveguide beyond
cutoff necessitated carelul dedign of the pickup loops
on the power monitor and ritenuator probes. The'con-
struction details are shown in Figure 4-24.

COnpDUCTOR
SUPPORTING 8LOCK

Figure 4-22. Cross-Section View of Attenuator
Probe (618C)
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FiL,ure 4~24. Construction Details of Power
Monitor Probe {620B)

4-‘7,‘ THE POWER MONITOR.

' 4-88. ' The power monitor circuitisprovided to meas-

ure and indicate the level of the RF power at the atten-
untor input.

4-89. The position drive for the attenuator probe is
coupled to the calibrated dial, while the drive for the
power monitor is coupled to an index which moves
around the outside of the calibrated dial. The power
monitor probe is nearly a duplicate of the attenuator
probe, except that the power picked up by the moni-
tor probe is supplied to a Diode Detector. Fig-

‘'ures 4-24 and 4-25 show the 620B power monitor

probe. The output of the detector is applied to the
Power Monitor Section (Figure 4-26).
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Figure 4-25. Cross-Section View of Power '
Monitor Probe (620B)

4-90. The Power Monitor Section is composed of a
" Differential Amplifier acting asaVoltage Comparator.
The Differential Amplifier consists of transistors Q601
and Q602 (each a dual-section transistor, with each
section inacascade arrangement), and transistor Q603
acting as & current-feedback generator to incrense the
input impedance and thus decrease the loading effect

on the detected RF signal. The reference input to the

differential amplifier isthe voltage drop across diode
CR602, while the signal to be compared isthe detected

RF signal. A voltage proportional to the dilferencein '
the two input voltages appears betweenthe emitters of - -

Q601A and Q602A, causing the power meter to deflect
and indicate the relative power level of the signal Gen-
erator output. Potentiometer R612 is the zero-set
adjustment for the meter and is adjusted withthe MOD.
SELECTOR set to OFF (no RF output).

Section IV

4-91. THE POWIR SUPPLIES.
4-92. GENERAL OPERATING PRINCIPLES

4-93, . Allthe dc operating voltages are electronically
regulated. Some are obtained directly from regulated
supplies, others are derived by voltage division from
regulated supplies. .

'4-94. There are three electronic regulators supplying -

2300, -1000, and -1550 V. It should be noted that the
three power: supplies actually develop -300, -700, and
-500V dc; series connection of these voltages results
in -300, -1000 and -1550 V. All of the regulators
operate as follows. As shown in Figure 4-27, a regu-
lating element (Series Regulator) is connected in series
with the load and the dc power source (Rectifier and
Voltage Doubler). The resistance of the regulating .
element is made adjustable so that the voltage at its
output will be adjustable. The resistance is ad;usted

| by a control voltage; the higher the control voltage,

the higher the output voltage. A sample of the Series
Regulator output voltage is compared against a de
reference voltage by 2 Comparison Amplifier and the
difference voltage is inverted and applied to the Series

. Regulator. Asa result, any tendency for the output

voltage to'change is immediately counteracted by the
control voltage, and the supply outputvoltal,e remains

‘ constnnt.

4-95, . Since the pain of the Comparison Amplifier de- '
termines the degree of regulation, it may be followed
by an additional Control, or Driver, Amplifier to im-

- prove regulatjon. , The Comparison Amplifier is a

UNREG. .~ - L . .
+ViC & ) - .
. Q5024 CReal ~ |asoza
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Figure 4-26. Schematic of Power Monitor Circuit




 Section IV

differential type for temperature stability. The dc
reference voltage used for comparison iscbtained from
voltage-regulator electrontubes, from semiconductor
voltage-reference diodes, or from another regulated
power supply. When an adjustable power supply is
used as the reference for another supply, changing
its output level also changes the level of the supply
for which it is the reference. Consequently, if this
. reference varies drastically, the output levels of both
supplies change.

4-96. -300 VOLT SUPPLY.

4-97. The -300 V supply operates as explained under
General Operating Principles. The reference for
this supply (applied to the cathodes of V304 through
resistor R375) is obtainéd from the -1000 V. supply.
In this power supply the Control (Driver) Stage is,

" like the Comparison Amplifier, a Duferential ~Type

Model 618C/620B

4-98. -1000 VOLT SUPPLY.

4-'99. ‘The -1000 v supplynpérates asexplainedunder’
General Operating Principles, and derives its refer-
. ence from V402, The Comparison Amplifier, Y403

and 404, drives the Series Regulator directly. The

Regulator receives its screen voltage from regulator

tube V305, which, in turn, uses the -300 V supply as
a B+ source; consequently, any drastic variation of the
~300 V supply will affect the -1000 V supply.

4-100. -1550 VOLT SUPPLY.. - .

4-101. The-1550V supply operates as explained under

General Operating Principles, and derives its refer-

ence from V502. The Comparison Amplifier, V503
and V504, drive the Series Repulator directly. The
Series Regulator receives its screen voltage from a
voltage divider (R514, R515) across the -300 and
-1000V supplies; hence, anydrastic variation ineither

Amplifier. ‘ of these two supplies will affect the -1550 V supply.
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" Figure 4-27. Power Supply Block Diagram







Table 5-1.

‘.|
)
i ‘

Test Equipm°nt Required for Performance 'I‘esting

.. .Model 618C/620B .

' Instrument

Critical Speciﬁcation

Recommended Models o ;
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I\;‘.‘. "- . .i-' |
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Accuracy' :!:1 count &3 parts in 109.
Frequency runge. 30 Hz to 12 GHz

‘Verticnl sensltivity o OSV/cm .
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- sign of damage. 7
is recommended for dusting and drying, although care -

 Modél 618C/620B

5.1. INTRODUCTION.

5-2. This section provides instructions for perform-~
ance testing, calibrating, troubleshooting, and re-
pairing the Signal Generator. - ' ‘

5-3. T PRECAUTIONS.

WARNING—

" VOLTAGES IN EXCESS OF 1550 VOLTS IN~ '
SIDE CABINET. USE EXTREME CARE -
WHEN SIGNAL GENERATOR IS REMOVED

* FROM CABINET. . .

5.4, PERIODIC INSPECTION.

'§-5. CLEANING..

‘ 5-6. If the equipment has been subjected to unusual

conditions (excessive moisture, dust, heat, vibration,

"ete.) it is suggested that the instrument be removed

from the cabinet and inspected for dirt or moisture
accumulation, loosened components, or any possible
Forced air under mudium pressure

must be taken not to vary the settings of the internal-
adjustment potentiometers and components during the
process. Inspect the air filter regularly and, if nec-
essary, remove and wash in detergentand water. Dry

| filter and replace: no olling or coating of the filter is
necessary. Unrestricted air flow gives longest com-

ponent life. Keep the filter clean.

. 5-1. LUBRICATION.

5-8. No routine lubrication is needed. Lubricate

mechanical parts (Irequency drive gears, drive mech~’

anism) only when necessary, using a light machine
oil. Lubricate moving parts, such as the attenuator
and power-monitor probe rack gears, with dry molyb-
denum or graphite lubricant. The cavity plunger is
permanently lubricated during manufacture and re-
quires no subsequent lubrication,

5-9. PERFORMANCE TESTS.

' 5-10. PURPOSE.

5-11. The following paragraphs check perfofmance
for incoming inspection, periodic evaluation, trouble-
sheoting, and ealibration, The tests can be performed

. without access to the Signal Generator interior. The .

specifications of Table 1-1are the performance stand-

* ards. o

" Section V

SECTION V
MAINTENANCE

5-12. TEST EQUIPMENT REQUIRED.

5-13. The testinstrumentsrequired to make the per-
formance tests are listed in Table 5-1. Test instru-
ments other than those listed may be used provided
performance equals or exceeds Critical Specifications.

5-14. RF POWER-OUTPUT ACCURACY CHECK:

a. 'Connect Signal Generator intestsetup shown in

" Figure 5-1.

‘b, Set Signal Generator controls as follows:

LINE .. oovverisoncnonnnnsaasars ON
MOD, SELECTOR ...%vovvvvennnns CW
POWER SET....coosvocsvrranees 0
OUTPUT ATTN...4veoesrversre. OdB

c. Adjust 618C Signal Generator frequency control

. from 3.8 to 7.6 GHz; Power Meter should indicate

0 +3 dBm (reset POWER SET to O before eachreading).
©. Adjust 620B Signal Generator frequency control

" “from 7Tto 11 GHz; Power Meter should indicate 0:+3
 dBm (reset POWER SET to 0 before each reading).

d. Adjust OUTPUT ATTEN control from 0 to =30
dBm in 1-dB steps; Power Meter indication should -
agree with OUTPUT ATTEN setting +3 dBm from 0
to -T dBm and +2 dBm from ~7 to -30 dBm. -

5-15. FREQUENCY ACCURACY, STABILITY, AND
AFM CHECK.

_a. Connect Signal Generator in test setup shown in
Figure 5-2. ‘ : ‘

b. Adjustvariable transformer for 115 {or 230} V.

“e. Set Signal Generator controls as follows:

LINE . ... covvenvssrnnsnnosssrs ON
MOD, SELECTOR ... .verrsvressers CW
Frequency (818C). ... .......... 3.8 GHz
Frequency (620B), ............... 7T GHz
POWER SET...overvurrsnsnvrars O
AF i iiserrress e seas .. Contered

d. Adjust Signal Generator OUTPUT ATTEN con-
trol for sufficient output to drive Microwave Frequency
Counter.

e, Adjust Microwave Frequéni:y'Countér to mea-
sure frequency. : ‘

' f. (618C.) Microwave Frequency Counter shall indi-

cate 3.762 to 3.838 GHz; record indicatjon.’
f. (620B.) Microwave Frequency Counter shall indi-
cate 6.930 to 7.070 GHz; record indication. ; ‘

51
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g. (61BC.) Adjust vnﬁable teansformer for 103.5 (or

207) V; Microwave Frequency Counter indication should

" be within 0,76 MHz of indication recorded in step e.

g. (620B.) Adjust variable transformer for 103.5 (or
207) V; Microwave Frequency Counter indication should
be within 1.4 MHz of indication recorded in step e.

h. (618C.) Adjust variable transformer for 126.5 (or . .

263) V; Microwave Frequency Counter indication should
be within 0.76 MHz of indication recorded in stepe. -

h. (620B.) Adjust variable transformer for 126.5 (or
263} V; Microwave Frequency Counter indication should
be within 1.4 MHz of indicaltion recorded in step e,

i (B18C.) Repeat steps c through h for Signal
Generator frequencies of 5.7-and 7.6 GHz. Refer to
- the following table for proper indications: - .-

i, (620B.) Repeat Steps c through h for Signal

Generator frequencies of 9 and 11 GHz. Refer to the
following table for proper indications:

|6eC Signal Line Voltage .
Generator
| Frequency 115/230 103.5/207 | 126.5/253
B7GHz | 5.653-5.7057 GHz | +104 MHz | £ 104 MHz
. 7.G.GHz 7.524-7.676 GHz|+l52MHz2 tLSZMHz
620B Signal e
Generator ‘ Line Voltage .
Frequency 115/230 103.5/207 | 126.5/253
9GHz 3..910-9.090 GHz | 1.8 MHz ﬂ:l; BMHz
-11GHz' [10.890-11110GHz| 2.2 MHz 42,2 MHz

j. Adjust transformer for 115 (or 230) V.
k. Adjust AF control to extreme cew position,

m. (BIBC ) Adjm;tSignalGenerator frequency con-
trol to 3.8 GHz,

‘ m. (620B.) Adjust Slgnnl Generator Irequency con-
* trol to 7 GHz.

. n Measure Signal Generator frequency on Micro-
wave Frequency Counter; record reading.

p. Adjust AF control fully cw, and measure Signal

Generator output frequency; frequencies measured in -

this step and step n must differ by approxtmately 0.5
MHz for 618C; 1.5 MHz for 620B.

§ -16. UNCALIBRATED RF OUTPUT CHECK,

a. ConnectSignal Generator in test setup shown in

Figure 5-1 but connect Thermistor Mount input to RF
OUTPUTS UNCAL connector. .

, Figure 5-3.

Model 618C/620B

b. Set Signal Generator controls as Iollows.

LINE «+vvvevrensenenrnsssnesss ON
MOD. SELECTOR ........00000.%.CW

c. (BIBC,) AdjustSignal Generator frequency con-

~ trol from 3.8 to 7.6 GHz; Power meter should indi- -

cate 0.3 mW minimum over frequency range.

d. (620B.) Adjust Signal Generator frequency con-
trol from 7 to 11 GHz; Power meter should indicate

‘0.3 mW mintmum over frequency range,

5-17. INTE.RNAL PULSE-MODULATION CHECK.

a. Connect Signal Generator in test setup shown in

Figure 5-3.

~b. Set Signal Generator controls as follows:

LINE +ovevvvensnnnnnonenisansy ON.
MOD. SELECTOR.......vvvvs.... INT

SYNCSELECTOR .\ ..ocvrvnreneras XL

PULSERATE.......ccsovenvvess. 40

c. Microwave Frequency Counter should indicate

40 +10 Hz. '

d. Adjust PULSE RATE control to 400; counter
should indicate 400 +100 Hz. '

e. SetSYNC SELECTOR to XIO counter should in-

. dicate 4000 &1000 Hz.

f. Adjust PULSE RATE control to 40 counter '
should indicate 400 +100 Hz.

g. Adjust PULSE WIDTH control from extreme

. -ccw to cw position and observe Oscilloscope; width of -

pulses should vary from 0.5 to 10 us (50% points),
Pulse width error should not exceed:x1 us from 1
through 5 and +20% from 6 through 10.

h. Set oscilloscope time base for 1psec/em, Ad-
just the PUULSE DELAY control to its extreme CCW
position and obsgerve the oscilloscope, Pulse delay
should be less than 3 psec from left side of CRT. Set
oscilloscope for 50 psec/cm and adjust PULSE DE-
LAY control fully CW, Pulse delay should be greater
than 300 gsecs.

5-18. INTERNAL SQUARE-WAVE MODULAT!ON
CHECK.

a. Connect Signnl Generator in test setup shown In

“ ' '

' b. Set Signal Generator ‘controls as follows:

LINE ©..vveerrrncnenrennnannss ON

MOD. SELECTOR.................q;;
SYNC SELECTOR..........0uve... X1
PULSERATE. .....:cveevnnnnssss 40

¢. Microwave Frequency Counter should indicate
40 10 Hz and Osc:lloscope should indicate symetncal
square wave,
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d. Adjust PULSE RATE control to 400; counter

should indicate 400 +100 Hz, .

e. Set SYNC SELECTOR to X10; counter should -

indicate 4000 +1000 Hz. .

[

f. Adjust PULSE RATE control to 40; counter
should indicate 400 +100 Hz.

‘5-19 EXTERNAL PULSE CHECK.

a. Connect Signal Generator in test setup shown in
Figure 5-4. \ ‘

b, Set Signal Generator controls as follows:

LINE o ovvvveenvosnsancnnsess ON
MOD, SELECTOR. .. ...vcorssass +EXT
POWERSET vvvvvvvnereroncees 0O
., OUTPUT ATTEN «..vevveeever.. 0dB

c. Adjust Pulse Gererator for a +20 Vpeak,1000-Hz
noutput with a pulse width of 0.5 us. .

d. The Osc!lloScope. should diéplay 0.5 us pulses
at-a 1000 Hz rate switching from OV to the "on™ level
(determined by Signal Generator's OUTPUT ATTEN

" getting).

e. Adjust Pulse Generator for +70V peak output
Dlsplay should be the same as in step d.

f. Adjust Pulse Generator for 2500 118 pulses at a
100 Hz rate, -

g. ' The Oscilloscope should display 25005 pulses |

~ata 100 Hz rate switching from OV to the "cm" level.

* h. Adjust Pulse Generator for +20V peak output
Display should be the same as in step g -

‘i, Set MOD SELECTOR to -EXT.

j- Repeat steps c through b with pulse generator
adjusted to negative pulse output.

1740A°

‘o.ooo'

] o O g g9oo

CAL EXT

2148 OSCILLOSCOPE
"N
QuTPUT - INPUT
423A
CRYSTAL

DETECTOR
T

Figure 5-4.. Setup for Testing External Pulse Modulation
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5-20 INTERNAL FM CHECK

a. Connect Signal Generator in test setup shown ln
Figure 5-5 without the oscillator in the setup. ‘
b. Set Signal Generator contro;lé as Iollowé:

LINE oo vovvvresonsoesonbosnrns ON
MOD. SELECTOR .............INT, FM

~Frequeney (618C). . .............. 5 GHz -

Frequency (620B). ., ............. T/GHz
POWER SET ... ..cvvvresnncerens . 0
GUTPUT ATTEN......ccvvear.s, 0dBm
SYNC SELECTOR ......vscrucve.. K10
PULSE RATE (1000 pps). v o v v v v euw.. 100
FM AMPLITUDE. . . . v v vn e e enns

e, Advancé FM ujnplitud'e control in clockwise di- E

rection until the display indicates maximum FM de-
viation without unstable operation. FM deviation
should be 5 MHz p-p minimum. ‘

d. Repeat step c nf desired frequencies, FM de-

viation should be 5 MHz minimum over most of band.
e. Set SYNC SELECTOR to X10.
f. Set PULSE RATE control 50

E- Repent steps c :md d.

+5-21. EXTERNAL FM CHECK.

" a. Connect Signal Generator in test setup shown in
Figure 5-5. ‘

b, Set Signal Generntor‘cohtr'ols as follows:

LINE .. . it ittt rerrrsseseansnss ON
MOD. SELECTOR ............ EXI. FM
Frequency (618C)............... 5 GHz
Frequency (620B). v v vvinvvevva. 7.0GHz
POWER SET. . ..ot rncseans 0
OUTPUT ATTEN.............., 0dBm
FM AMPLITUDE.............. mQxccw

¢. Adjust Oscillator output for maximum at 1000 Hz,

miax cew

Model 618C/620B

d. Advance FM AMPLITUDE control in clockwise

‘direction until display indicates muaximum FM

deviation without unstable operation.
should be 5 MHz minimum,

e, Repeat step d at desired frequencies. FM .de-
viation sheould be 5 MHz p- p minimum over most. of

FM deviation

~ the band.

f. Decrease oscillator output nnd ohserve FM de-

‘viation: FM deviation should déecrease proportionally.

5-22, EXTECNAL SINE-WAVE SYNCHRONIZATION -

CHECK

a. Connect Signal Generator in test setup shown in
Figure § 5.

b. Set Signal Generator controls as follows:

LINE s vvvenvroreeravsessasines ON
MOD, SELECTOR ........0v000c.0... INT
POWER SET...covvvvvnrnenconeas O
OUTPUT ATTEN.....vveeerene.. 0dB
. SYNC SELECTOR ;....vovenennnns N

c. Adjust Oscillator Ior 40-Hz, 5 v rms input to

‘Signal Generator.

d. Observe Oscilloscope for 40-Hz pulsgs.

e. Adjust Oscillator for 4_000-H2. output; observe
Oscilloscope for 4000-Hz pulses

5-23. EXTERNAL PULSE SYNCHRON]ZATION
CHECK '

2. Conanect Signal Generator in test setup shown in
Figure 5-6, but replace’ Oscillator with Model 214B
Pulse Generator.

b. Set Signal Generator controls as follows:

LINE .. ovvvvnvosonsnnencsnenes ON
'MOD, SELECTOR +..vvvevrunns ... INT
POWER SET...0vovuvssrensensos O
OUTPUTATTEN .. ......oovvrvvss 0dB -
SYNC SELECTOR . ....0vrons.n, EXT +

618C/6208 o 200CD

SIGNAL GENERATOR . TEsT
— . " OSCILLATOR
Q 000 = ‘

8565A
~ SPECTRUM ANALYZER. .

INPUT
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' " OSCILLOSCOPE O ‘
O O Q
) Q Q 9 [al~[alo}
INPUT . 423A cat] - [svne
' CRYSTAL L
DETECTOR
[ :

Figure 5-8, Setup for Testing External Sine-Wave Syﬁchronization

¢. Adjust Pulse Generator for 10-Hz, +5V peak
nutput with o pulse width of 0.5 us,.

d. Observe Oscilloscope for 10-Hz pulses.

e. Adjust Pulse Generator for +50V pen.k output;
repeat step d.

f. Adjust Pulse Generator for b5-ps pulse width -

fepeat step d.
g. Adjust Pulse Generator for 4000-Hz output,
h. Observe Oscilloscope for 4000-Hz pulses.

i. Adjust Pulse Generator for 5V output; repeat
step h.. .

§.  Adjust Pulse Generator for 0. 5-;1.8 pulse width;

" repeat step h,

k. Set SYNC SELECTOR to EXT-,

m. Repeat steps ¢ fhrough i using negative pulseé.

5-24. ADJUSTMENTS,
5-25. TEST EQUIPMENT REQUIRED,
5-26, Test instruments required to perform the ad-

" justments are listed in Table 5-2. ‘Instruments other .

than those listed may be used provided their specifi-
_tions equal or exceed the Critical Specificationst

' 5-26A. 6.3 Vde FILAMENT VOLTAGE ADJUSTMENT

WARNING

HIGH VOLTAGE, Measurement points used in
this procedure (pins 22-25, 31, and 32) have

, 1000 volts potential to chnssls. Use extreme

care when making the filament voltage measure-

" ment. The uge of a battery powered voltmeter
. with a plastic case {such as a Simpson 260) is

recommended for this measurement. Do not use

an .ac powered instrument unless the common
zan be floated at 1000 Vdc and is isolated from

the external chassis.

Adjuét potentiometer RB01for 6.3 Vdc between pins 31
and 32 (note that pins 22, 23, and 31 are common; pins’

.24, 25 and 32 are common)

5-27. POWER-SUPPLY VOLTAGE ADJUSTMENTS.

5-28. Therearetwo adjustable voltages: ~700 (-1000V
supply) and ~-509 (-1550 V supply) V. Adjust these
voltages only if proven by accirate . measurement to
be outside the tolerances specified below. Adjust the

- output voltage of the -700 V regulator first and then

adjust the -500 V regulator. After adjusting any regu- -
lator, check the output voltage of the other regulators
to ensure they are within specified tolerances.

a. Connesct an adjustable translormer to control
Signal Generator line voltuge.

- b. Set Signal Generntor contfols as follows.

Evivonsnsncssonnseswnsanss ON

MOD, SELECTOR ,......+.+vc002.... CW
POWER SET. ... v verecrnesnes o
Frequency (618C). .. ... ... .. 7.6 GHz
.Frequency (620B)............... 11 GHz

5-5
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Table.5-2. Test Equipment Required for Calibration and Troubleshooting

‘Model 618C/620B

'

Test Instrument Critical Specifications Recommended Model
All instruments listed in
Table 5-1 ‘ ' o
Electronic Voltmeter Range: 0 to 1550 volts HP 410C
_ - : Accuracy: +2% Co
Clip-On DC Milliammeter | Range: 1 mA to 50 mA ‘ " HP 428B
. . Accuracy: +3% of full scale £0.1 mA o
Frequency Meter Frequency range: 3.8 to 7.6 GHz (618C) HP b37A
: | Accuracy: 0.1% ‘ :
+ | Frequency range: 7to 11 GHz (6208) HP H532A and X532B
‘Accurncy. +0, 1% '
FM Modulator Qutput voltage Joov peak to peak and See Figure 5-32
o - 6.3 Vac : :
Voitmeter Insulated case able to safely float at Simpson 260
' 1§00 Vdc common mode and measure . :
6.3 Vdc. - '

c. Adjust Transformer for 115 (or 230) V.

... d. Connect Electronic Voltmeter to tesljackJﬁ (+)
- and ground (-).

: e. Adjust potenticmefér R412 (Figure 5-7) for
.~1000 +20 volts. Line voltage regulation (115 V +10%)
. should hold the -1000 V supply to within +5V; ripple
" ghould be less than 10 mV, p-p. The -300 V supply
. ahould track the -1000 V supply to -300 +10 V. Line
voltage regulation (115 V £10%) should hold the -300V
supply to within 45V} ripple should be less than 10 mV,
BP- .

.I. Connect Electronic Voltmeter to testjack J5 {+)
and ground (=).

"g. Adjust potentiometer R512 (Figure 5-7) for
-1550 220 V. Line voltage regulation (115 V +10%)
should hold the -1550 V supply to within £5 V; ripple
should be less than 15 mV, p-p.

PULSE  PULSE
DELAY ADJ_WIDTH

1550V  -I000V
ADJ . ADJ
RS2 . R4I2

Figure 5-7. Locatxon of Power Supply and
Modulator Ad]ustments

o~6

e —— R N Metn |in — i i, 3 4 -

~ 5-29. ADJUS‘I’M'ITS FOLLOWING

REPLACEMENT OF KI.'IS?ION vil4 (GIIC)

5-30. Following replacement of V114, itis important

- that certain adjustmentsbe made as soon as the Signal

Generator 'is turned on. 'The following procedure is
recommecded. "

" a, With the signal generator removed from the
cabinet and with MOD, SELECTOR on OFF, turnon

: signal generator.

b. Check the -300,

700, and -500 volt supplies
(see paragraph 5-27). . : ‘

c. With the MOD, SELECTOR set to CW, adjust

"R707 (Figure 5-8) lor a klystron cathode current of

25 mA maximum (approximately 15 mA).,

MOD PULSE PULSE
RATE RATE
ADJ ADJ-
RNT - RH2

MOD _ : - RATE
ADJ - ABDJ
R707 . RN3

'Figure 5-8. Locntlcn of Klystrbn and
Modulator Adjustments (61 8C)
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Note

A new klystron tube should now aperate at
least partially over the {frequency range with
original repeller voltage settings and for the
mostpart, will require only 1/8 turn to bring
the repeller voltage to optimum.,

_d. Connect instrument as shown in Figure 5-9,

e. Set MOD. SELECTOR to INT. (SYNC SELEC-
TOR to X10). Tune frequency control to 7.6 GHz.

. Adjust R170 for c_:ptimum pulse shape.

g. At this point it ts advisable to check the dial’

calibration at the high end stop. This check avoids
possible retracking adjustments when the dial calibra-~
tion is adjusted later, 'To conduct the check, tune
-frequency control to high end stopand place wavemeter
in circuit as shown in Figure 5-9, Wavemeter should
- indicate 7.650 GHz. When the wavemeter is tuned to
" the actual frequency of thegenerator aslight decrease
in the‘peak level of the pulse appears on the.scale. If
this frequency is more than 25 MHz away from 7.650
GHz perform step d in paragraph 5-34, :

. h, Remove wavemeter and reconnect output cable
. .as shown in Figure 5-9," Tune the frequency control
_toward 5 GHz, adjusting R170 (Figure 6~ 11) for best
- pulse ghape between 7.6 and 5 GHz. -

‘ i.” Tune the frequency control between 5 n.nd 4.2
GHz; adjust R173 and/or R178 (Figure 5-11) for op-
_ timum pulse shape. .

1. Continue tracking the dinl downward toward
3.8 GHz, adjusting R175 for optimum pulse. . '

k. Tunethefrequency control back toward7.68 GHz
observing the pulse shape on the oscillogecope. Re-
adjust the appropriate reflector trncking potentiometer
for opttmum pulse shape.

618C
-SIGNAL GENERATOR -

Q0 @00 = 1740A

OSCILLOSCOPE
10,

oo\ | ..

oobeoo.

taL  [svnc ' erm:en INPUT .
‘ ouT INPUT ‘
R 4 =
IsTER ) J CRYSTAL DETECTOR
H37A
FREQUENCY. METER

Figure 5-9. Setup for Frequency Dial
. Calibration (618C)

recommended.

. klystron cutoff bias.

Section V
MOD PULSE PULSE
- ADJ RATE RATE

Rll3

Figure 5-10. Location of Klystron and Madulator
Adjustments (620}3) :

m. If pulse mtsﬁring or jitter occurs at any point
in the band which cannot be corrected by adjustment
of the reflector tracking potentiometers, adjust R706 .

, for frequencies above the microswitch operation and

R707 for frequencies below the microswitch operntion.

n. Set the MOD. SELECTOR to 5Q. WAVE and

-+ observe the waveshape across the band, The wave-
shape may be improved by repeating the adjustment

of R706 and R’?D’Z as outlined in step m preceding.
pP. Check frequency dial calibration as described

" in paragraph 5-33.

5-31. ADJUSTMINTS FOLLOWING .
REPLACEMENT OF KLYSTRON
vIi4 (6208).

5-32. Following réplacementof V114, it is important
that certain adjustmentsbe made as soon as the signal
generator is turned on. The following procedure is

a. With Signal Genet'ator removed from cabinet
set MOD, SELECTOR to OFF and turn on instrument.

" b. Check -300, ~700 and -500 V supplies, and
Refer to p.n'a;,raph 5-27 for
power supply adjustments,

. Adjust frequency control to 10 GHz.

d. . Set MOD. SELECTOR to CW and measure klys-
tronbeam current with 4288 Clip-on DCMilliammeter.
Adjust potentiometer R706 (Figure 6-10) for 22-mA

- klystron beam current.

e. Adjust POWER SET control to obtain up-scale
indication on the power set meter. If necessary, ad-
just potentiometer R170 (Figure 5-11) to obtain
proper meter indication. Recheck klystr_on beam
current (25 mA maximum),

I. Adjust Signal Generator to a frequem.y Just

-above the point where the mtcroswitch is actuated

(approximately 8. 8 GHz).
‘ 5-7
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' REPELLER ADY

- REPELLER ADJ
"RITS ‘ RI73 .

_ REPELLER ADJ’
R7O

¥
POWER-METER

) 1 f
REPELLER ADY
ZERQ SET RI78
REI2

Figure. 5 11. Lucation of Tracking and Power-Set
Meter Adjustmentb .

g. Connect Signal Generator intest setup shown in

Figure 5-12.

h. Set MOD. SELECTOR to EXT FM and observe
repeller mode pattern on Oscilloscope. Adjust QUT-
PUT ATTEN and external modulating voltage to obtain
the desired vertical deflectiononQscilloscope. Adjust
FM AMPLITUDE control to obtain humped waveform
shown in Figure 5-12. -If necessnry adjust the phase
-of refeller mode pattern.

‘ i. Adjust Signal Generator across entire band while

. observing the repeller mode pattern on QOscilloscope.
If the RF power level drops abruptly (in general, be-
'tween 8.4 and 8.7 GHz), proceed as follows:

(1) Turn off Instro'ment..

(2} Loosen klystron mounting nut.

(3} Rotate klystron slightly and make sure klys-
tron is seated properly against shoulder in
] colIet.

Model 618C/620B

4

{4) 'I'i.gl.lten klystron mounting nut by hand.

{5) Check to bé sure that the repellér cable s not
" twisted and makes{irm connectionto repeller.

(6) TurnonInstrumentand observe repeller mode

patterns on oscilloscope.

Repeat steps (1) through (6) preceding, rotating klys-
tron slightly eachtime until the optimum repeller mode -

‘pattern is obtained across entire band.

" j. 'Turn off Instrument. Setfrequency dial at high-
frequency stop and tighten klystron mounting nut.

k. Install tube socket housing with cable entrance
towards rear of instrument.. Replace four screws.

" m. "Turn on Signal Generator.
n. Measure Signol Generator output frequency with

Frequency Meter. Ifthe measured frequency is below
11.1 GHz, remove bottom plate from frequency drive

mechanism and perform (1) through (4) following if

not, perform (5) through (9) following:
(1) Loosen plunger cap screw (Figuré 5-13).
(2) Adjust Frequency Meter to 11,1 GHz.

(3} Gently t:io rear of plunger until Fréquency
.Meter dip is centered on mode pattern.

{4) Tighten plunger c'1p screwand replace bottom

- plate. .

(5) Set Frequency Meter to 11,1 GHz. .

{6) Adjust frequency dial until Freguency Meter
pot.tern is centered on the mode pattern. '

{7) Loosen plunger cap screw.

(B)l Turn frequency dial to high h‘equency stop
while holding plunger stationary

{9) Tighten plum_..er cap screwand replace bottom
plate.

p. Tune Signal Generator across entire band and
center repeller mode pattern with repeller tracking
potentiometer R170, R173, R175, and RIT8 (Figure .
5-9). Figure 5-12 (A and C) shows two typical mode
patterns. - Figure 5-12A shows a symmetrical mode

- pattern that is properly centered by the correct repel-

ler voltage; Figure 5-12B shows the same pattern set
offscenter by incorrect setting of repeller voltage, -
Adjust potentiometer R170 and R178 (Figure 5-11) to
obtain cprrect repeller voltage tracking between 11

.GHz and the frequency just above the point where the

microswitch is actuated {approximately 8.7to % GHz).
Adjust potentiometers R173 and R175 (Figure 5-11) to
obtain correct repeller voltage tracking between the
frequency just below the point where the microswitch

iz actuated (approximately 8.6 GHz) and 7 GHz.
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FM MODULATOR 17404

OSCILLOSCOPE

‘0 O ¢ jooo

SEE FIGURE 532 '

oAt Jexr - '
BT

_ INPUT HORIZ
. . INPUT

L :
“7-10 GHz: H532A

10-11 GHz: X5328

FREQUENCY METER

MODE PATTERN WiTH
IMPRCPER REPELLER.
VOLTAGE

NORMAL MODE PATTERN ..
PROPERLY CENTERED BY
- CORRECT REPELLER "VOLTAGE

423A
CRYSTAL DETECTOR

I

v NORMAL MODE PATTERN
SHOWING SLIGHT
HYSTERISES -

Figuré 5-_12." Test Setup for Klystron Adjustment (6203)‘

q. Check Signal Generator output using square-
. wave and pulse operations over the entire frequency’

band. 1f the shape of waveform deteriorates, readjust

the appropriate repeller tracking control at the fre-

' quency where Ipstability appears. ,

r. Recheck the entire irequencybandandmake any
minor refinements which may be necessary for best
overall operation; that is, stable CW, square-wave,
and pulse operation with specified power output over
the full frequency range.

5-33. CALIBRATING THE FREQUENCY; DIAL (618C),

5-34. Replacing the klystron wiil usually reduce the
accuracy of the frequency dial by several percent
from its rated accuracy of 1%. Haccuracy ofirequency
dial calibration is lmportnnt ‘the following procedure
can be used to restore accuracy. This procedure re~
. quires a wevemeter covering the frequency range or
a frequency standard setup. In general when i new
"klystron oscillator tube isinstalledit willbe necessary
to slip the frequency dial slightly to bring into cali-
bration. In some cases, it may also be necessary to
reset the plunger depth at the high frequency end of
the band to re-establish the correct high Irequency
‘1imit. - There are no trimmers or other adjustment;
- all adjustments for frequency recalibration must be
done me(.hanically. Ta recilibrate the frequency dial
following a change in klystron oscillator tube, proceed
as follows: ‘

A Se.t MOD. SFE.LECTOR switch toCW. The equip-
ment should be allowed a warm*up of at least 20 min-
utes kefore checking calibration,

‘ ‘b. Tﬁne signal generator to 7.650 GHz,

¢. Measure output frequency with wavemeter, 1
reading of MHz dial is in error by more than approx-
imately 106 MHz, it will be necessary to remove plate
that covers frequency drive assembly.

d. With MHz dial still setat 7.650 GHz, loosen set
gerews holding resonator plunger rods in approxi-
mately 1/32 inch steps until output frequency is ap-
proximately 7.650 GHz as indicated by wavemeter.
Tizhten set screws in drive bar in this position.

e, Tune Sighnl Generator to 7.5 GHz, Measure
output frequency with wavemeter. If output frequency
does not agree with dial within 1%, adjust the fre-

. 'quency dial slightly by slipping it on its shaft.

f. Check calibration of MHz dial through range of
generator, using a microwave standard and suitable
detector. If accuracy at lower frequencies is outside
1% tolerance, the dial can be slipped slightly on its
shaft:to cbtain desired accuracy at lower [requencies.

g. . It may not be. possible to achieve 1% overall
accuracy with some replacement klystrons. In this
case try ancther klystron and repeat procedure.

-5-9
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Figure 5-13. Frequency Drive Mechanism, Cover Plate Removed (620B)

5-35. CALIBRATING THE FREQUENCY DIAL (620B).

5-36. Replacing the klystron will usually reduce the
. accuracy of the frequency dial by several percent from
its rated accuracy of 1%. Ifaccuracy of frequencydial
calibration is important, the following procedure can
be usged to restore accuracy. In general, when a new
'klystron oscillator tube is installed it is necessary to
slip the frequency dial slightly to bring itinto calibra-
tion. In some cases, it may also be necessary to re-
set the plunger depth to re-establishthe correct high-~
frequency limit. Allndjustmentsior frequency recal-

. ibration must be done mechanically. To recalibrate .
the frequency dial following a klystronchange proceed :

. as follows: . '

a. Following initial voltage adjustments (paragraph

"5—32), set MOD. SELECTOR to CW and allow.Signal

Generator to warm up for 20 minutes.

b. Assuming that the repeller.ndjustments “hav¢
been set for best operation of the new klystron, tune

5-10

Stgnal Generator to the highest frequency at whichthe
klystron will oscillate; measure this frequency with a
Frequency Meter,

c. ‘If the klystron cannot be made to oscillate up'to
11 GHz, refer to the troubleshooting procedures.

‘d. If the klystron oscillates satisfactorily up to
11.1 GHz, check the frequency-dial calibration accu-
racy over the full frequency range. .If the -dial cali-

~ bration is too high or too low over the entire rangeby .

a nearly equal amount, the frequency dial may be slip-
ped into calibration by removing the frequency dial
cover, loosening the dial hub, and turning the dial a
small amount. . :

e. If slipping the dial will not bring both the high
and low ends of the frequency dial into calibration, the
high end can first be correctly set by altering the depth
of the cavity plunger slightly to obtain the correct upper
{requency limit and then slip the dial to bring the low
frequency end into calibration.

-'—-mml!gﬂi_“ﬂwiﬁ_ﬁu » pulil s a4
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" f. 'To set the high-frequency limit of the klystron
by shifting the plunger setting, remove the bottom plate
from the frequency-drive casting to expose the plunger
mechanism.

g Adjust the- signal generntor to produce 11 GHz
as read on the Frequency Meter.

«h. Refer to Figure 5- 13 and loosen the cap screw
holding the plunger in the plunger-drive bar. -

i." Holding the plunger in the 11 GHz posltion, ad-
just the frequency drive for a reading of 11 GHzonthe
dial. ’righten cap screw., ,

jo Xt oscillation stops when the plunger is moved,

readjust the appropriate repeller voltage potentiome-

ter to regain oscillation.

k. Recheq"! low end of frequency range noting fre-

quency dial accuracy. If dial is inaccurate, remove:

dial cover, loosen hub slightly and slip frequency dial
to correct indication.

x_n‘. Recheck accuracy of frequenc& dial at main
points across the band. Refine the foregoing ndjust-
ments to produce the best overall accuracy. :

n. If the frequency spread of a new 'klystror tube g
is much greater or less than that of the original tube,

it may not be possible to use the original dial for the
new tube. In thiscase, another klystron must be tried
or a new freguency dial must be calibrated.

5-317. CALIBRATING THE PULSE RATE CONTROL

5-33. Replacing Tube V103 or associated components
may lessen the accuracy of the PULSE RATE control
but will not "otherwise affect the performance of the
Signal Generator. It should be noted, however, that
the calibration of this dial is only approximate. To

calibrate the PULSE RATE dial, proceed as follows:

a. Set Signal Genei-ator controls as I'olliowa:‘

MOD. SELECTOR .. +vvevuvsnsso. INT.
PULSEWIDTH .. vvvennennne.. maxcew

PULSEDELAY...............mnxccw-

PULSERATE .... .ttt reres.maxcew

SYNCSELECTOR e ¢ 1)

. b, ConnectMlcrowuveFrequencyCountertoSYNC
OUT connector. .

c. Adjust pctenttometer R112 (Figure 5-B) so that
the counter indicates 4800 Hz.
‘d. Set SYNC SELECTOR to X1.

e. Adjust potentiometer R113 (Figure 5-8) 50 that
counter indicates 480 Hz.

. Set PULSE RATE fully cew.

g- Adjust potentiometer R117 (Figure 5-8) so that
counter indtcatee 30 Hz.

Section V

h. Adjust PULSE RATE control for a counter read-

" ing of 200 Hz.

i- Loosen PULSE RATE dial and adjust toaread-
1ng of 200.

'5-39. CALIBRATING THE PULSE DELAY CONTROL.

5-40. Replacing tube V107 may degrade the accuracy
of the PULSE DELAY Control. After replacing V107,
the following procedure canbe used to adjust tiie delay
calibration. It should be noted, however, that the
calibration of the PULSE DELAY dialis intended only
to be approximate.

a. Connect the DELAY SYNC OUT terminnl to an
oscilloscope vertical input.

"b. Synchronize the Oscilloscope with signal at
SYNC OUT connector.

¢, Set PULSE DELAY control to 300 116.

.d. Adjust potentiometer R233 (Figure 5-7) to give
a delay of 300 15 as measured on the calibrated Os-
cilloscope. .

e. Set PULSE DELAY control to 50 »s asindicated
by Oscillogscope. (The delay is indicated bythe inter-
val between the start of the Oscilloscope trace and the
leading edge of the delayed sync pulse.) Ifnecessary,
slip the PULSE DELAY dinl onits shaft to make cali-

bration accurate.

5-41. CALIBRATING THE PULSE WIDTH CONTROL.

5-42. Replacing Tube V111 may lessen the accuracy
of the PULSE WIDTHControl. This control is intended

“tobe acecurate within 20%or 1 15, whichever ts greater.

To calibrate the PULSE WIDTH cuntrnl, proceed as
follows:

a. Connect RFOUTPUTSUNCALthrougha Crystal
Detector to vertical input of an Oscilloscope.

b. Synchronize Oscilloscope with signal at the
SYNC OUT connector.

c.. Set PULSE WIDTH control to 10 js.

. d. Adjust potentiometer R156 {Figure 5-7) so that
width of pulse of ID psasmeasuredonthe Oscilloscope.

" g, S, the PULSE WID"‘H control to 2-115 pulse
width on Oscilloscope ’

f. If necessary, slip dial to read 2 microseconds.
g. Repeat steps ¢ through f for b_est overall cali-
bration accur'acy. o
Note
The width of RF pulse will vary approximately
0.25 us as the generator is tured through its
RF range. ‘The above adjustments can be

made for best accuracy at any desired RF
frequency. '

5-11.
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5-43. POWER SET METER ADJUSTMENTS.

5-44, MECHANICAL ZERO. Adjust mechanical zero
as follows:

a. Remove instrur_nent cover foraccessto the meter.
Lift the white paper sticker that coversthe zero adjust.
Be sure to replace it when through,

b. Connect shorting lead across meter terminals.

c. With a non-metallic tool, adjust mechanical
zero-adjust screw until meter pointer is at left of

meter dot and moving towards meter dot; stop ad-

justment when meter pointer is exactly at dot,

'd. Carefully ndjust mechanical zero-adjust screw
a few degrees to free screw from meter suspension. '
If pointer moves off dot,. repeat step c.

e. Remove shorting lead from meter terminals and
replace instrument cover. .

5-45. ELECTRICAL ZERO The electrical zerois set
at the factory and requires adjustment only whenbolom-
eter circuit componentsare changed. Adjustas [ollows:

" a. Removeinstrument cover foraccessto R612 (see
Figure 5-11).

b. - Set MOD. SELECTOR to CW o

B Adjust POWER SET untu meter polnter is about
3/8 inch to the right of zero (0). o

d. Set MOD. SELECTOR to OFF.

)

e. Adjust zero set control (R612) until meter pointer
is at the dot at the left end of the scale. Replace the
instrument cover. ‘

5-46. TROUBLISHOOTING.

5-47. TEST EQUIPMENT REQUIRED.

5.48. Thetest equipment requiredto troubleshoot the
Signal Generator is listed in Table 5-2. ‘Instruments
other than those listed may be used provided their spe-
cifications equal or exceedthe critical specificntions.

5-49, ISOLATING A TROUBLE TO A C!RCUIT
SECTION.

5-50. The troubleshooting procedures are designed to
identify the causes of one or more of the following
symptoms.

2. Lmv or no RF output at RF OUTPUTS CAL.

b. RF output normal but abnormal indicatlon on
front-panel power meter.

c. No or low amplitude-modulation levol._

d. No or little !requency modulnfion. .

e. Modulationfrequency, width, or delay abnorma!
f. Poor or no external synchx'onizat!on

§-12

. paragraph 5-27).-
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lation to a faulty functional section of the Signal Gen-

erator. Regardless of the trouble encountered, the
. power supply voltages should first be checked (see »

If a power supply is within 4or 5% .,
of its nominal value it should not cause any catastroph- - ..
. ie trouble, However, a greater deviation {roin nom-~

inaicould be suspectedas the cause of a near ‘complete
failure of a Signal Generator function. I a voltage

- value exceeds 4% of its nominal level, the power gup-

5-51, Each of the above traubles first reﬁuirea iso- .-

ply should be repaired prior to troubleshooting the ' -

_ other circuits of the instrument.

5-52. POWER SUPPLY TROUBLESHOOTING. Be-/' '+

cauge the individual power supplies are to Sous ex-. |
tent interdependent, care must be taken to troubleshoot ' °

the supplies in a particular sequence. This sequence

is as follows: -300 V supply, ~700 V supply, ~600V ’

supply, and the 6.3V mament supplies.

WAIINING

Use extreme care when making the filament
voltage measurements. One side of eachac™ |
supply is connected toa negative high-voltage
source. The use of a battery powered volt-
meter with a plastic case (such as a Simpson
260) is recommended for this measurement.
Do not use an ac powered instrument unless
the common can be ficated at1000Vdcand is
igolated from the external chassis.

St

§5-53. To isolatea trouble In the ~300 V supply, check

the -300 V output at test point 2. Excessive ripple is
probably due to o failure of capacitor, C360, C361,
€362, or C363, or a heater~cathode short in V301-
V304, If the -300 V output is nonexistent or very low,
check the dc voltage between test points 2 and 13 o
establish that the de input to the regulator is normal.

If normal, the regulator circuit composed of V301- '
V304 and associated parts is faulty. Isolate the faulty .

tube or part through voltage and resistance checks - '

(Figures 5-21, §-22), and tube replacement. It should

~ be noted that the regulator circuit comprises a servo
(feedback) loop, and hence a failure of any part will be

reflected by erronecus voltage indications at most
points in the circuit. Resistance readings, however,
ugually provide an indication of a fauliv part.

.5-54. It should be established that an excessive load

is not being placed on the power supplies, such as a

. shorted high-voltage decoupling capacitor or shorted

tube. Excessive load conditions gives trouble symp-~

. tcms similar to those encountered in a power supply

fallure. A Model 4288 Ammeter can be used to check
the current load on the supplies. Table 5-3 lists the.
check points for each supply.

§-55. If the dc voltage input to the regulator circuit
. is abnormal, check the ac voltage between test puints

Jand 4 (see WARNING 'in paragragh 5-52). I this
voltage is normal, voltage-doubler dicdes CR301,
CR302, or assoctated filter parts (C360-C362, R361,
R362) are faulty. H the ac voltage across test points
3 and 4 Is abnormal, transformer T1or the 115 {or
230) V primary~power circuit is faulty.
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‘Table 5-3. Power-Supply ,Current' Measurements

! Test Point* Current (mA)
Pink lead connected to TB1-5 741
Red lead connectea to TB1-6 2.3 0.5
. Red lead connected to TB1-7 4.3:0.5

+*MOD. SELECTOR set to INT PULSE; frequency ad-
“justed to 7.6 GHz (618C); 11 GHz (620B).

L .| Note

The -'700 v :md.-500 V supplies are checked

in'a manner similar to the -300 V supply, .

using the particuldr test points assigned to

these. supplies. Care must be taken to follow
"-, thé sequence given in paragraph 5-52, -

5- 56 NO OR LOW RF OUTPUT Assuming Lhe power :

supply to be normal, no or very low RF output could
be ciused by a faulty RF attenuator prabe; or:a faulty
klystron and nssoclated components. A faulty attenu~
ator probe can be positively identified by ‘adjusting the
‘POWER SET 'contro! to obtain a normal indication on
the front pane] power meter. I the meter indication

tgnormal, the RF attenuntor probeis faulty; otherwise .-

the problem I8 in the klystron or associated circuit’
parts. The klystron escillator isbest checked by volt-:
age and current measurements. Refer to Figure 5-22
for klystron' voltage measurements and paragraphs
5-30and 5-32 for measurement of klystron beam cur-
‘rent. If all measurements are normal, replace the
klystron. Abnormal mltnge medsurements indicate a
failure of one or more circuit parts. 1If an abnormal
indication occurs in the klystron repeller circuit, per-’
form resistance measurements to. isolate the faulty
part. In the klystron grid circuit, performresistance
checks and check modulator tube V701. Inthe cathode
circuit check diodes CR'IO! and CR702

5-57. RE OUTPUT NORMAL BU'I‘ ‘RF OUTPUT
METERABNORMAL. Thistrouble indicationis cauged
by eithera Iaulty power-monitor probe or power meter

circuit. A’ faulty power-monitor probe is detected by -

removing ‘dicde CR603 and measuring the resistance
between center conductur andcase. Normal indication
is 50 = 5 ohms. If both the probe and detector check

‘normal, perfoim voltagé checks (see Figure 5-22) on

transistors Q601 through Q603 to isolate: the faulty
part in the power meter cixcuit.

5-56. NO OR LOW AMPLITUDE MODULATION. To
identify this type of trouble’ Iirst establish that the
trouble is with all amplitude-modulation modes {in-
ternal pulse, external pulse, or'internal square wave)

or only one of the modes. If ail amplitude modulation /

modes are faulty, Modulator tube’ V701 or asscziated
circuit partsare probably faultv, This canbe checked
by performing waveform measurements at test points
142and 15 (see Figure 5-27). If the abnormal indication
is at test point 14 only, check V701 and the plate cir-
cuit components. I both test points ‘are abnormal,
check V701 and the grid circuit components. - Voltage
and resistance checks should isolate a faulty part.

- resistor R143 is faulty.

o S ) Section V

5-50. If the'trouble involves only internal pulse mody-"
Iation, the trouble is in MOD. SELECTORSWitLh 5102
or the internal pulse-generating circuits. To isolate
the trouble, check the waveforms {Figure 5-27) at
test points 22 through 16, (in that order) and refer to
the following list of troubles when an abnormal wave-

' form is encountered

Abnorma[ ‘Wa.vemrm L

at Test Point Troubte -
22 . V102, V103, or assoclated
. ‘ pa;ts
21 V105 or associated parts
20 7 S102, deck H; or V106,
' V107, or associated parts
19 ; 8102, deck F; or V109 or
' associated parts
| 18 , V108 or associated parts
17 . ‘ V111 or associated parts
16 . 5102, deck E -

5-60. If only external pulse modulation is faulty, set
MOD. SELECTOR to ~EXT and check modulation. If -
normal, inverter V109A is faulty. If abnormal, switch .
5102 (sections E or G} is faulty, or capacitor 0123 or
The latter two components
may . be isolated by checking the: external modulating

signal at test point 23,

5-61. If only square-wave modulation is faulty, per-
form waveform measurements at test point 22, I
normal, switch $102 deck G) i$ faulty, If abnormal,
V102, V103, or associated parts are faulty.

5-62. NO OR LITTLE FREQUENCY MODULATION.
First establishil the trouble is with both external and
internal FM. If the trouble is isolated to external FM
only, check waveform (F'gure 5-27) at test point 23.
If waveform at test point 23 is normal, the trouble'is
in MOD. SELECTOR switch 5102, section Bor G. If
waveformat test point 23 is abnormal, check capacitor
C123 and resistor R143. If trouble is with both ex-
ternal and internal FM, perform waveform measure-
ment at test point 24. If waveform at test point 24 i~
abnormal check capacitor C136 and variable resistor
R168, If waveform at test point 24 is normal, per-
form voltage and. resistance measurements (Fig-

‘uies 5-21, 5-22 of the klystron repeller circuit,

5-63. I only internal- FM is faulty, place MOD.
SELECTORto INT FM, check waveform (Figure 5-25)
at test points 18 and 21. If indication at both test
points is normal, periorm voltage andresistance mea-
surements (Figures 5-21, 5-22) on V108B, V110, 5102
(section Band D) and coupling capacitor 0135 If indi-
cation at test point 18 is abnormal, check S102, sec-
tion F. If indication at test point 21 !s abnormnl, per-

. form voltage and resistance checks (Figures 5-21 »5-22) |

of V105 and assoclated circuit parts.
- 5-13




e state diode.

“and vacuum tubes.

. transistor saturates.’
. diode is reverse-biased the transistor is cut~off. The

voltage drop across a forward binsed emitter-base .
For
example, a germanium transistor has a typical for-

. hase.

_Section V

*.-8~64,  MODULATION FREQUENCY, WIDTH, OR DE-

© LAY ABNORMAL. A trouble involving the frequency
of internal modulation is caused by Multivibrator V102,

- '¥103 and associated parts. Pulse width troubles are -

. caused by a fault in Multivibrator V111 or associated

parts. Pulse delay troubles are caused by a fault in
Multivibrator V108, V107 or agsociated parts. '

5-65,  POOR EXTERNAL SYNCHRONIZATION. A

- trouble involving tne external synchronization is caused
- by Amplifier and Inverter V101 and associated parts. |
Toisolate a trouble in the external synchronization to

a faulty part, perform voltageand resistance measure-
ments (Figures 5- 21 §-22) of VIOI and assoctated
circuit.

3-846. ISOLATING ‘lllOUlll IN TRANSIS‘I’OI
CIRCUITS. ‘

5-67. The following procedures and data are given to
aid in determining whether a transistor is operationnl ‘

Tests are given for both in-circuit and out~ot-circuit

) transistors. . . .4 K
'5 68 IN-CIRCUIT TESTING._.:

§-69. The common causes of tmnsistor failures are.

internal short- and open-circuits. Intransistor ciréuit .-
-testing the most important consideration is the trans- -
~ istor base-emitter junction. Like the control grid of
a vacuum tube, this is the operational control point in
This junction is essentially ‘» solid- " |
For the transistor to conduct, the diode

must conduct; that is, the diode must ke - forward o
As with simple diodes, the forward bias .
-polarity is determined by the materials forming the
junction. Use the transistor symbol on the schemratic.
diagram’ to determine the bias polarity required to

the transistor.

biased.

forward-bias the base-emitter junction. The A part

- of Figure 5-14 shows transistor symbols with termi-~-
.nals labeled. Notice that the emitter arrow conyen-

tionally points toward the type N material. The other

two columns of the illustration compare the binsing -
. required tocause conduction and cut-off in transistors

If the transistor base-emitter .
diode {junction) is forward-biased the transistor con-

If the diode is heavily forward-biased, the
However, if the bnse-emitter

ducts.

diode varies with transistor collector current.

ward-bias, base-emitter voltage of 0.2-0.3 V when
collector current is 1-10 mA, and 0.4-0.5 V when
collector current is 10-100 mA, In contrast, forward
bias voltage for silicon transistors is about twice that

" for germanium types: about 0,5-0.6 V when collector

current is low, and about 0.8-0.8 V when collector
current is high.

5-70. Figureb- 14 part B, shows stmpliitedverstons
of the three basic transistor circuits and gives the
operating characteristics of each. When examining a
transistor stage, first determine if the emitter-base
giode is biased for conduction (forward-biased) by
measuring the voltage difference between emitter and
_ When using an electronlic voltmeter, do not
measure directly vetweenemitter and base; there may

5-14
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. to damage the transistor. Instead, measure to a com-
'mon point (e.g., chassis). If the emitter-base diode
is forward-biased, checkforamplifier =rtion by short-

circuiting base to emitter. while observing coliccter
The short-circuit eliminates base-emitter "
- bias and should cause the transistor to stopconducting’

voltage.
; (cut off). ‘Collector voltage should then shiit to near

“the supply voliage. Any difference is due to Ieakage',

cuyrrent through the trangigior . and in general, " the
smaller this current, the berter. the transistor. If

5-T1. TESTING TRANSISTORS WITH AN
o OHMMETER :

5-72. The two common" ceuses of trnnsiStor failure

are internal short-' asid open-circuits. Remove the
transistor from the c*rcuit (tnution with heat) and use
an chmmeter to measure internal re~istance. See
. Table 5-4, for measurement data :

CAUTION

Most ohmmeters can supply enough current
or voltage to damage-a transistor. Before .
using an ohmmeter ‘to: measure transistor

- forward or reverse resistance, chick open-
"circuit voltage and short-circuit.current out--
put ON THE -RANGE TO BE. USED.  Opeh-

- circuit voltage must not exceed 1.5V and

" ghort-circuit curreni must be less than3mA,
See Table 5-5 for sife resistance r:mges for
'some common ohmmeters. o

-73. xn'smou amovn (mc)

5 74. To remove the klystron oscillator tube V114
from the resonant Lavity proceed as 10110w5. ‘

“a. Remove the socket housing cap, screws ond

lock washers (items 1 and 2, Figure 5-15). Pull the
3 houslng (3) nway until the tube socket is exposed

b Pull straight back on the socketuntil it is free .
Do hot apply lateral pressure when o

of the tube base, -
removing socket,

¢., Unscrew n.nd remove sleeve (4) which covers"‘

klystron body. Do rot at any time apply side motjon
- to the klystron; to do so will break the tube. - :

d. Turn klystron (6) clockwise “and .t the same
time pull girsight back from the cuvily. Do not
. attempt to rock tne klystron. '

ring (5).

t. Unscrew retaining nut (7} at cavity entrance
using socket wrench supplied with the instrument. Re-

move the seating ring (9) and the spring (8) below re-

Do not use this spring or washer again

taining nut. ;
New springs and washers are

except as a necessity.

supplied with replacement klystrons ordered from

Hewlett- Packard Co.

. be sufftclent loop current between the voltmeter léads- _

" collector voltage does not change, the traneistor may -
" have an internal open or short.

e. Remove rubber washer {14) and clnnip’ing .
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Section V
A TRANSISTOR BIASING
- DEVICE SYMBOL GUT OFF CONDUCTING
PLATE '*'ZIOOV- | +200v
VACUUM - TUBE : iV~
._ GQYHODé ‘ =
IEOLLEefon L +20v +20V
“NPN TRANSISTOR BASE- - QCURRW
| . e 8 o zaa';ea) i
‘COLLEC+OR -20v - -20v
L . ) |
_PNPTRANSISTOR | st oy Q“
: Cewrien - sowor) 11
s 'B AMPLIFIE_R CHARACTERISTICS |
SO | COMMON | COMMON COMMON
_ CHARTERSTIC ASE ENITTER COLLECTOR
| NBUTZ 30-500 500-1500 0 20-500K 0
o QUTRUT Z 300-50NK (1 30-50K n ' 50-1000
~ VOLTAGE GAIN 500-1500 - 300-1000 <
" CORENT GAN - < 25-50 26-50
_ POWER GAIN - 20-30dB - 25-40 dB’ I0-20d8
=15V
..|5v1 -1

QUTPUT |

QUTPUT

QUTPUT

Figuré 5-14. Transistor Biasing and Operatlng Characteristics

5-15




Section V-

Table 5-4. Out-of-Circult Transistor
‘ ‘Resistance Measurement

S 'Connect Ohmmeter | Measure
Transistor Pos. Neg Resistance
- Type leadto |leadto | (@b
Small | emitter |base*  |200-500 .
NP Signal ¥ o mitter | collector | 10K-100K
Ger- _ emitter |bage*  |30-50
manjum f poyer | - | several
emitter | collector | hundred
base emitter |1K-3K
Small ‘ . _ ,
Signal : very high -
_ ‘collecltqr emitter (might read
NPN 4 open)
Silicon base | emitter | 200-1000
' ‘ : high, often
Power | collector | emitter - |greater than
M
*To test for transistor action, add collector-base
' short. - Measured resistance should decrease. .

Table 5-5. Safe Ok.ameter Ranges for
Transistor Resistance Measureinents

Open | Short ~ Lead
. Safe. Ckt Ckt
Ohmmeter| Range(s) |Voltage| Current [Color [Polarity
Rx1K | 1.0V 1mA[Red +
Rx10K | 1.0V | 100 pA [Black| -~
HP 412A [Rx 100K| 1.0V i0uA :
Rx1M | 1.0V 1pA
Rx10M | 1.0V | 0.1A
Rx1K’ 1.3V 0. 5TmA]. '
. |Rx10K | 1.3V | 5TuA |Red +
IIP 410C |Rx100K| 1.3V | 5.7 A |Black -
‘ RxIM 1.3V | 0.5pA 1
Rxi10M | 1.3V |0.05uA
Rx100 | 1.1V | L1mA
Rx1K 1.1V | 110 pA [Black +
HP 410B |Rx10K | 1.1V 11pA [Red -
B Rx100K| 1.1V | 1.1puA
Rx 1M 1.1v (0. 11 A
Simpson |Rx 100 1.5V 1mAiRed o+
260 ' IBlack| -
Stmpson |Rx 1K 1.5V |0.82mA|Black +
-.269 L Red -
"Triplett [Rx100 | 1.5V |3.25mA Varles
630 Rx1K 1.5V | 325:A With
. 5 Serial
Triplett |[Rx10 . { LBV | 750uA Nurmber
. 310 Rx 100 1.5V 75 pA
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2. If sample probe adapter (11) protrudes into the
cavity, remove the lock nut (12) and disengage pipe
(10).  Loosen lock nut (12) and back out adapter (11)
untilit is flush withtheinsxde face of the cavity bottom
plate.

Note

See Klystron Tube Warranty Clalm in th.s
manual,

5-75. KLYSTRON REPLACEMENT {618¢).

. 5-76. Prior to installing a new klystren V114, prac-.
" tice reinstalling the old one.
twist required to push the klystron pastthe spring may -

The .proper force and

then be learned by practice, The procedure for in-
stalling the new klyatron s as follows:

‘a. Install new waffle seating ring (9, Figure 5-15)
and then new spring {8) in cavity entrance. Ends of
spring should meet to Iurm a complete circle. '

b. Thread the retnining nut (7) into cavity until it

is seated very lightly against the spring. Pressspring

into place under the nut so that it forms a circle,

Tighten the nutlslightly to hold the spring in position,.

CAUTION

When inserting the tube, always keep it
~straight inline withthe cavity. DO NOT work
it from side to side.

€. Insert the klystron tube (6} into the cavity until
it engages the spring (8). Firmly press the tube
straight into the cavity at the same time giving it a
clockwise twist. The twist will cause the spring to
expand and pass the tube allowing it to seat firmly in
the cavity. '

d. Tighten the retaining nut slightly with socket
wrench supplied.

e. Snapthe clump‘ing rings (5) making certainthat
they encircle the grid ring of the klystron. When the

- rings are in position, three or four threads of the nit

{T) should be visible between the elamping rings and

“the outside fuce of the nut. !nst.ﬂl rubbe.t washer (14).

f. Thread the cover sleeve (4)‘into the retaining

nut sothat it seats against the clamping rings, causing
the clamping ring to grip thegrid ring of the klystron.
Tighten the sleeve firmly by hand.

Install the tube socket and housing (3), pressing

. the sncket gtraight into positiun.

"h. Position socket housing and attach cap screws

(1).
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Section V

Figure 5-15. Exploded Vi~w of Kiystron Mounting Paris (618C)

$-77. KLYSTRON REMOVAL (6208),

5-78, To removethe klystronfrom the resonant cav-

ity, remove the Instrument from the cablnet or rack.

The klystron is located at the left side of the lastru- -

ment just behind the {ront panel. Refer to Figure5-16
and proceed as Iollows' '

CAU'I'ION

" Do not at any time apply side pressure to the
klystron. To do s0 will break the tube.
- a. Remove the four screws from the klystron tube
base cover.

b. Pull tube base cover straig,ht out to rxpose tube
base. .

c. Remove socket from klystron. Pul! socket

stralght out to expose tube base.

d. - Loosen and remove klystron r'no’untinf; nut with
wrench supplied.

.. e. Remove collet washer with a sharptool.’ Grasp
klystron tube base and pull strnight out of c:wity.

f. Hemove clamp spring.

g. I collet ring and collet are locked on klystron,

place klystron on its base and gently tap collet ringto
free the collet.

Note
See Klystrun.TubeWarrunty Claim at rear of
Replaceable Parts.
5-79. KLYSTRON RIPLACEMENT {6208).
a. Insert walfle washer in cavity (Figure 5-16).
Use new washer if old washer is damaged. .

b. Place collet ring and collet spring on collet,
making suretaper on ring seats against flare of collet.

- ¢, Place collet washer over collet, Place mount-
ing nut over cutlet washer.

d. Place klystron assembly into cavity and tighten
mounting nut by hand until collet just grips klystron,
but klystron should still be free to rotate.

f. Slide klystron out approximately 1/8 inch, then

‘push in until klystron seatsfirmly against shoulder in

collet.
CAU'IION

DO NOT USE EXCESSIVE PRESSURE
prevent possible damage to klystron,

g. Tighten mounting nut by hand, then push socket
on klystron base, being carefu! not to exert any side
pressure on the klystrun.

h. Remuve cover platefrom frequency drive mech-

 nism to check repeller cable. Be sure to push the

repeller cable into center conductor to connect the re-

" peller before turning on the instrument,

5-17
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~MOUNTING ﬁUT
COLLET WASHER
{ TEFLON)

—CLAMP
SPRING

RUBBER WASHER COLLET RING .

Figure 5-18. Expiodetl View

" CAUTION

Failure to make repeller .connection may
- cause damage to klystron,
T Completeklystron adjustment is given in step 1Y
through h of paragraph 5-32.

5-.0. REPLACING REPELLER TRACKING
AR POT!NIIOM!‘I’!I.

5-81. To replice the repeller tracking potentiometer,

R174, on the frequency drive casting, refer to F.gure
5-17 and proceed as follows: ’ :

a. Remove the four flat-heat screws on each side
of the front panel that hold the panel assembly to the
side gussets. Pull panel assembly away {rom chassis
to give access to the repetler potentiometer.

_b. Remove leads from terminals on potentiometet'.

BLUE

(2) L00SEN THESE TWO SCRENS ONLY

Model 618C/620B

WAFFLE WASHER

Yc:cn.t.lar_ o

=

-KLYSTRON

of Klystron Mounting Parts (620B)

¢. Remove Tru-Arc ring and potentiometer Tear.
' cover. .

: d Loosen only the two setscrews holdim, oo'ten-

tiometer shaft in the coupler. Do not loosen screws ‘

holdinb coupler to front-panel sha.ft.

e. Remove the three screws holding the potenti-
ometer to the mounting ring and withdraw potentiom-
eter. Do not loosen screws holding mounting ring to
casting.

f. Remove rear cover and place shaft of new po-
tentiometer in coupler. Do not tighten the set screws
at this time.

g. . Position the new potentiometer wtth the termi-
nals near the top and replace the three mounting
screws and spacers. Position .the potentiometer so
that shaft does not bind in coupler during any portion
of covpler rotation. Tighten mounting screws.

WRITE

(3) ReMOVE THREE POTENTIONETER
MOUNTING SCREWS AND SPACERS

(RANGE

() PuLL PoTENTIONETER
FROW COUPLER.

CASTING

Figure 5-17. Repeller Tracking Potentiometer Removal

5-18

«




Modetl 818C/620B »

: ha With an chmmeter connected between the orange .

and blue leads on the potentiometer, turnthe frequency
control to point where microswitch just operates (ap-
proximately 8.9 GHz), so the arm (biue lead) is exactly
at the tapin the potentiometer. This point is the lowest
resista.nce readlng on ohmmeter.

.‘ i. Replace rear potentiometer cover and reconnect
leads,

j. Tighten set screws in the coupler.

‘k. Reset repeller voltage adjuetments as descrtbed

in pa.ragrnphs 5-33 and 5-35.

5-82. REPLACING AND a!cnun'nnus THE
~ ATTENUATOR (613:)

5-83. Tt is not expected thnt the attenuator dial will -

require recalibration unless the attenuator assembly is
replaced. The attenuator is not ordinarily subject to
change orbreakage, Small improvements in accuracy
may be made by -slipping the attenuator dial on the
front panel slightly on its shafttobring into calibration.

5-84. Following replacement of the probe, 'the atten-
uator assembly must be adjusted for the correct and
safe operating depth. The following instructions are
divided into two parts: the first concerns the replace-
ment of theattenuator probe, and the second concerns
the attenuator dial alignment ‘

5-85.. REPLACING THE ATTENUATOR PROBE
" (818C).

5-86. Power from the'i-esonator is coupled to the RF

OUTPUTS CAL jack at the front panel through an as-

sembly consisting of the panel jack, a length of RG-
55 U cable, and the attenuator probe. The attenuator
probe is terminated by a special resistor, which is
made by coating platinum on a glass bead. This re~
sistor should normally Iast for the life of the equipment
even if subject to shock and vibration. Should the re-
sistor become broken or otherwise defective however,
the complete attenuator assembly must be replaced.
Replace a defective attenuator assembly as follows:

a. Remove the four screws holding the RF OUT-
PUTS CAL connector to the front panel.

b; Release attenuator cable from'under cable
clamp. : .

.€. . Remove mounting screw which holds the rack to
the aluminum block on the attenuator probe.

d. Lift mounting block and pfobe from the circular
waveguide housing.

e. Use care in handling attenuator probes.” The
glass beadresistor canbebrokenby twisting the cable.
Mounting block comes aifixed to new probe.

f. Insert new probe into waveguide only as faras
is necessary to match-up block mounting holes. In-
.sert mounting screw and tighten. Take care that the

probe ground is oriented in the right direction (away .

Section V

from the cavity). The gI:tss beads should be visible
on the RIGHT HAND SIDE of the ground connection
extension when viewing the instrument from the front.

g. Carefully thread cable undcr eable clamp and
around .casting to front punel, Avoid twisting cable
more than one-quarter- turn.

h. Remount RFOUTPUTSCALconnector, Tighten
cable clamp.

i. After the assembly is replaced, an errorofa

few decibels may exist inthe calibration of the attenu-
ator dial.

5-87. RECALIBRATING THE ATTENUATOR (618C).

a. Connect signal generator in test setup shown in
Figure 5-1.

b. Turnsignalgenerator on and allow a 20~-minute
warm up period with modulation selector switch in
CW position,

c. Turn modulation selector switch to OFF post-
tion, adjust zero set controls in generator and power
meter to zero, and return selector switch to CW posi-

" tton. Topreventdriftdue to temperature change m.tke

these adjustments as quickly as possible.

d. . Tune signal generator to 3.8 GHz and adjust
POWER SET control for zero indication on power set
meter,

e. Set attenuator to 7 (-7 'dBm). Record frequency
and external power meter reading. ' ‘

f. Repeat step e every 200 MHz across entire
frequency ruange. ‘

g. Plot & dBm-frequency curve from readings
obtained in step f (see Figure 5-18). Kesulting re-
sponse curve will consist of a series of peaks and
troughs having an amplitude of +2.0 dD or less.
Draw a straight line (p.u'd.llel to frequency :xis)
through regponse curve in such a way tlmt vari.ttions
are averaged about the line.
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Figure 5-18. Typtc:tl Response Curve (818C)
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Figure 5-19. Tj;pical Response Curve (620B)

h. Selecta frequency where response curve cross-

es average line drawn in step g and set generator to
this frequency. e

i, Repeat gtep .

j- Set generator output attenuator for -7 dBm
reading on power meter and lock attenuator. If atten-

uator dial does not now read 7 (-7 dBm), remove plate .

.covering hub of dial, loosen set screws holding dialto

shaft and slip dial to read -7dBm. Tightensetscrews

and replace plate over hub of dial.

" k. Repeat steps c and j without chénging gelieraior'

frequency. 'The readings obtained on external power

meter and from output attenuator should be the same.. -
If nat, repeat-steps ¢ andj until normal indications -

are obtained.

5-3.. IIPIACING AND RECALIBRATING THE
ATTENUATOR (6208).

5-89. It is not expected that the attenuator dial will
require recalibration unless the attenuator: assembly
is replaced. The attenuator is not ordinarily subject
to change or breakage. Small improvements in accu-
racy may be made by slipping the attenuator dial on
the front panel slightly on its shaft to bring into cali-

bration. Following the replacement of the probe, the -

attenuator nssembly must be adjusted for the correct
and safe operating depth. The following operation is
divided into two parts. The first concernsthe replace-
ment of the attenuator probe, andthe second concerns
the recalibration of the attenuator dial. Todetermine

ii the output attenuator is defective, measure the re-
sistance between the center terminal of the RF QUT- :

PUT jack and ground. The resistance should be ap~
proximately 50 ohms. A higher resistance indicates
the film resistor that composes partof the pickup loop
is damaged and the attenuator probe and cable must
be replaced.

5-90. REPLACING THE A’I‘TENUA’I’OR PROBE
(620B).

5-9%. To replace the nttenuator probe assembly, pro-
ceed as follows: ‘

.a. Withthe signat geﬁerhtor removedfromits rack

or cabinet and disconnected from the line source,
" : i
§-20 -

Model 618C/620B -

" remove nut from rear of the RF OUTPUTS CAL

connector and pull attenuator cable from the jack.
The center connector and spacing beads are removed

with the cable. A new replacement assembly includes

these parts already installed. -

b. Free' the attenuator cable from small clamp and

- feed cable out top of instrument noting the routing of -

the cable around the various decks.

c. Mark the attenuator cable where the cable enters -

the attenuator mounting block. Loosen the cap screw

. shown in Figure 5-20 on the mounting block holding the
_attenuator cable. Pull probe straight out. :

‘d. Compare the new pmhe with the defective probe,
marking the new proke at the same distance {rom the
tip as the mark on the defective probe, Insert new

probe carefully to the same depthas the original probe

making sure-that the ground end of the pickup loop

- points toward the resonator cavity (to the right. when

facing the Instrument)

e. Tighten cap screw ﬁnger-ltight so that minor

‘adjustment of the probe depth. is still possible.

f. Carefully thread the cable under the cable clamp
and around the casting to the front panel. DO NOT
twist cable more than a quarter of a turn. '

g. Remount RF OUTPUTS CAL connector. Tighten
cable clamp.

h, After the attenuator assembly is repiaced, an
error of a few dB may exist in the calibration of the

attenuator dial, Calibration may be checked as de- ‘
scribed in the following parag,raph

QUTPUT  ATTENUATOR FROBE

RF POWER MOMITOR PROBE

COIL SPAING (BEMIND
PROBE DRIVE NECHAMISM) -

WAVEGUIDE  HOUSING

Figure 5-20. Attenuator and Monitor Probe
Assemblies (620B)




Model 618C/620B

5-32. RECALIBRATING THE ATTENUATOR (620B).

a. ConnectSignal Generator in test setup shown in
Figure 5-1, Allow Signal Generator to warm up with
MOD. SELECTOR in CW posltton for at least twenty
minutes,

b, Set MOD. SELECTOR to OFF.

c. Adjust Signal Generator to 9 GHz. |

d. Connect Power Meter to RF OUTPUT CAL con-
nector; zero meter rending on Pov.er Meter.

e. Set MOD, SELECTOR to CW

. f. Adjust POWER SET control 50 thnt the front-
panel power meter reads 0 _

, 8 Adjust the OUTPUT ATTEN coritrol to.~7 dBm.

WARNING

‘High voltage i3 present on the green lead
below the attenuator assembly and at the
terminals on the potentiometer above the
frequency-drive casting. Be extremely care-
ful not to touch these components when adjust-
ing the attenuator probe with the instrument
turned on.

. h. Gentlyadjust the pfobe depthsothat the external

power meter indicates -7 dBm. Tightenthe capscrew

on the attenuator probe.

5-83. An initinl setting has now been made that will be
accurate within appioaiaately +5 dB. - To refine this
setting and obtain the original calibration accuracy of
+2 dB it is necessary to measure the output of the signal
generator across the frequency range and construct a
graph showing the frequency response of the instru-
ment. Figure 5-19 shows such a graph with a typical
response curve afier the power output curve has been

centered about the -7 dBm reference level, The final .

adjustment is made by slipping the attenuvator dial,
while measuring the RF output level at a convenlent

Irequency onthe curve, tobring the. total power spread -

to be within the +2 dB limits of the -7 dBm reference
level. Thelimitsare indicated by the heavy transverse
lines above andbelowthe -7 dBmcenter line, Proceed
as follows:

‘a. Assuming the Signal' Generator is at normal
operating temperature, set MOD. SELECTOR to OFF
and Zero the external power meter.

b Set MOD. SELECTOR to CW and tune Irequency
dial to 7 GHz,

¢. Adjust POWER SET control so that Meter indi~
cates 0.

d. Check that OUTPUT ATTEN control is set to
-T dBm.

e. Reoox:d the reading on the external Power Meter,

" with equally good results.

Ty Section V

f. Repeat steps ¢ through e every "00 MHz from

" 7 GHz to 11GHz. Plot theresultingdata as a response

curve such as the one shown in Figure 5-18.

g. This curve should consist of a series of peaks
and troughs with a maximum range of £2 dBm. ‘

h. Equalize the maximum ‘excursions on each gide

" of -7 dBm by slipping the attenuator dial. The dial is’

made free of the drive shaft by removing the hubcover
from the center of the attenuator dial and loosening
the two Allen screws in the periphery ot‘ the hub,

5-94. TUBE AND SIMICONDUCTOI
IIIPI.ACIMINT.

5- 95 Table 5-6 lists checks to be made after re-
placement of certain electron tubes and semiconductors
(e.g., diodes, transistors). Replacement of unlisted
items does not affect critical Signal Generator func-.
tions or operating voltages. .

Note

Do not change an operating voltage or cali-
‘bration adjustment unless it is either defin-
" itely outside specified tolerance or calibra-
tion accuracy of a dependent function is
unsatisfactory. Improvinga marginaladjust-
ment can adversely affect calibration.

5.96. ETCHED CIRCUITS.

5-97. The etched circuit bdards in the Signal Gener-
ator are of the plated-through type consisting of metal-
lic conductors bonded to both sides of insulating ma-
terial. The metallic conductors are extended through
the component mounting holes by a plating process. -
Soldering can be done from either side of the board
- Table 5-7 lists recom-
mended tools and materials, Following are recom-

- mendations and precautions pertinent to etched circuit

repair work.

'+ a. Avold unnecessary component substitution, it .
can result in damage to the circuit board :md/or adja-
cent components,

b. Do not use a high-power soldeﬂng iron on

etched circuit beards. Excessive heat may 1ift a con-.

ductor or damage the board.

c. Use a suction device (Table 5-T) or wooden
toothpick to remove solder from component mounting
holes. PONOT USE A SHARP METAL OBJECT SUCH
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE,

‘SHARP OBJECTS MAY DAMAGE THE PLATED-

THROUGH CONDUCTOR.

d. After soldering, remove vxcess flux from the
soldered areas and apply a'proteclive coating to pre-
vent contamination and corrosion. See Table 5-7 for
recommendations.

€. Whenremoving a multiple~connection component
held tightly in a socket, such asa vacuum tube, loosen
itgradually using gentle side~to~side or rotary motion
to avoid damage to the plated-through conductors.

5-21
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Table 5-6. Checks Following Tube and

- Semiconductor Replacement

Mode! 618C/6208

5-98.

COMPONENT REPLACEMENT.

; a. 'Remove defective component from circuit board.
Reference y _
Designation | Check Paragraphs
V103 PULSE RATE control 5-33 . Note
1 - calibration Axial lead components, such as resistors
1 V107 PULSE DELAY control 5-35 and tubular capacitors, can be replaced with-
calibration out unsoldering. Clip leads near body of de- -
' o - fective component, remove component and
1vin PULSE WIDTH control 5-31 straighten leads left in board. Wrap leads of
: - calibration ' ‘replacement component one turn around orig- -
' o inal leads.  Solder wrapped connection, and
Vii4 Klystron frequency, , 5-29 clip off excess lead.
_ current and voltage ) . . .
N ' b. Remove solder from mounting - holes using a
*. | V301 thru | -300V supply voltage 5-27 : suction desoldering aid (Table 5-7) or wooden tooth-
1 vaos - _ ‘ pick
. .| V401 thru -'-IO'OOV supply voltage 5-27 .
: I .
V405 . €. Shape leads of replacement component to match .
V501 thru | -1500 supply vonage' 5-27  mounting hole spacing.
V504 ' Co ' R o . .
CR601 thru | Power, meter cali- 5-39 d. Insertcomponent leads into mounting hoiés, and
‘CRE02 bratlon - position component as original was positioned. DO
o1 th P ter cali- - 539 NOT FORCE LEADS OF REPLACEMENT COMPO-
Qb 0 o g"’et‘; meter c \  NENT INTOMOUNTING HOLES. Sharp lead ends may
Q6e: ration damage plated-through conductor.
. ‘Table 5-1, Etched Circuit Soldering Equipment
Item . Use Specification Item Recommended
Soiderlng Tool Solderiiig ‘Wattage. raﬁng: 37.5 Ungar #776 Handle with
~Unsoldering - Tip Temp: 750-B00°F Ungar #1237 Heating Unit
g Tip Size: 1/8" OD
' Soldering Tip, . Soldering Shape: chisel Ungar #PL113
general purpose Unsoldering ‘Size: 1/8"

De-soldering atd”

" conneciion compo-

Unsoldering multi-~

Soldapult by the Edsyn
Company, Arletz,

Suction device to remove
_ molten solder from

. nents (e.g., tube connection California
sockets) :
Resin'{ﬂux) éolvent | Remove excess flux Must not dissolve etched Freon
‘ : from soldered area circuit base board ma- Acetone

before application of
protective coating

terial or conductor

: Lacquer Thinner
bonding agent

Isopropyl Alcohol. (100%

dry)
Solder Component replacement { Resin (flux) core, high tin
Circuit boavd repnir content (60/40 tin/lead),
Wiring . 18 gauge (SWG) pre-
‘ ferred
Protective Coating Contnmirintion, corro- Good electrical insulation, Krylon #1302*

sion protection after
soldering

corrosion-prevention
properties

Humiseal Proteétive Coat-

ing, Type 1B12 by
Columbia Technical Corp,

 Woodside 77, New York

5-22
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5-99. TUBE SOCKET REPLACEMENT. There are
three ways to remove & tube socket. Irom the etched
clrcuit boards.

‘. Cut terminals atta.ching socket to clrcuit board,
remove. socket, and ‘unsolder remaining terminal’
piecﬂs individually ‘

b. Using long nose pliers, break insulating ma-.
terial of socket away from metal connectors, then
unso!der connectors from board individually.

‘e. Usea special soldering iron tip designedto heat
all socket connections simultaneously and remove
socket as a unit; or use a suction device (Table 5-7)
-to desolder all connections and remave socket,

5-100. ETCHED CONDUCTOR REPAIR. Abrokenor

burned section of conductor can be repaired by bridg-
ing the damaged section with a length of tinned copper
wire. Allow adequate overlap and remove any varnish
' from etched conductor before soldering wire intoplace.

Section V.

5-101. TRANSISTOR AND SEMICONDUCTOR DIODE
' REPLACEMENT. °

a. Do not apply excessive heat "See Table 5-7 for

‘soldering tool specifications.

" b. Use a heat sink such as piters or hemostat be-
tween transistor body and hot soldering iron.

¢. When installing 2 replacement transistor, en-
sure sufficient lead length to dissipate heat of soIder-
ing by maintaining about the same length of exposed

- lead as used Ior originnl transistor.

5-!62. Q&01, Q502 LEAD IDENTIFICATION.

5-103. Transistors Q601 and Q602 are dual transis-
tors {i.e., two transistors in one case). For this

- configuration, the locating tab which protrudes from ‘

the rim of the transistor case identifies the collector,
not the emtter.

)
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ALL VOLTAGES DG UNLESS OTHERWISE NOTED.

N/C= NO CONNECTION. _
MO ASTERISK =~ MEASURED IN REFERENCE TO GAGUNO OR ' CAs3IS,
» MEASURED IN REFERENCE TO ~300 VOLTS.

VOLTAGES ARE WEASURED WITH A VTVM. -

EQUIPMENT ADJUSTED FOR INTERNAL PULSE OPERATICN, 000 PPS,

- K3 MICROSECONDS PULSE WIDTH, 10 MICROSECONDS PULSE DEL!Y. PUWEH AFFLIED.

Figure 5-22.
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Figure 5-23. Interior View Showing Locations of Uniabeled 'Chassisl Compo_nenfs (Top View) .
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Figure 5-24. Component Identification, Bottom Interlor View
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 Sectlon V Model 618C/6208

VIOl  VI02  VIO4 VIO5  VIGs  VIO7 RI33 VIS6 ViS5 VIO9 VHO . Cl42
1ol

A300
A400 .

A500

5306  P303  J30! COFI0 Bl - ' ABOO

~ Figure 525, Component Identification, Rear Interior View




Model 618C/6208 - R . ' ' Section V

v

~ 1. Reststance in ohms, capacitance in micreforads unless otherwise noted

2. écrewdriver adjust
3. front panel designation
P | :
4 test point " . o - .
"5, voltage regulator (breakdown) diode
6. - Encloses wire color code. Code used (MTL-STD-681) is the same as

the resistor color code. First number identifies the base color, second
number the wider stripe, and the third iumber identifies the narrower
stripe. E.G., 947 denotes white base, yellow wide stripe, violet narrow -
stripe. '

7. Waveform taken WithOscllluscope adjusted for ac coupling
8.  Except for test ‘point 23, all'waveforms taken with front punel controls set as follows:

MOD SELECTOR - INT
PULSE WIDTH =~ - 10
v PULSEDELAY -0 -
' PULSE RATE . - 200 ,
FM AMPLITUDE - Fully cw

. 9. Waveform taken ot test point 23 taken with front panel controls set as listed inhqte T
o ' except MOD SELECTOR is set to INT FM.

10. Volt:;ges shown on schematic diagrams are with respect to chassis ground.

!

' Flguré 5-26. Notes Pertaining to Waveform and Schematic Di:igran':s‘
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Section V - | S o Model 618C/€20B

Test Point 15
(Notes T
and 8)

- Test Point 14
(Notes 7
~and 8)

0.2 Ms/cM - 0.2 MS/CM'
Ce.2viem . L | 2V/CM -
. [ : . Lt

Test. Point 17
(Notes 7 -
and 8)- '

Test Point 16 -
(Notes 7
and B)

‘ 0.2 MS/CM ", .
J 0.5v/CM .- S

.
Test Point 18,

: . (Notes 7 o
Y and B).

Test Point 19
{Notes 7
and B)

Ce.zms/eM T 0.4 MS/CM" | I
gy/cMm T e v/eM
n . . W . ' |_ [N ‘ !‘/‘l"‘/i . '.‘.‘ . ,V."

Foraun
Test Point 21
. {Notes 7 i
and_8) e

Test Point 20 |
(Notes 7' -
and 8) .

Lrs

0.2 MS/CM
0.5 V/CM

Test Point 22
{Notes 7 _
andB) -

Test Point 24 |
{Notes 7 .
and 9) '

© v 0:2MS/CM - S 0.2 MS/CM
5 v/CM S E 5v/c:1.\f1“l’;

s Fiﬁu?é 6-27, Waveforms = "
5-30 - SRR S CE
' B [ o . "_i .
e R e e S S ——— et et w2 AR5 AN o -
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Figure 5-28
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USE.THIS
» CIRCUIT FOR
6I8C ONLY
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R32
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AL 4644
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ACTUATED BY
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AN
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UTAUT
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i 1

| 1
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e e e e e e e i e o e e e e e e rm e e e ) i
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— METER
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NOTES:

I, R70T 1S INCLUDED IN BIBC ONLY;
OMITTED IN 8208.

2, RIG9 CONNECTION FOR GIBC ONLY.
3. RI6G9 CONNECTION FOR'620B ONLY.

*FACTORY-SELECTED PART,
TYPICAL VALUE SHOWN,
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; " REFERENCE " HPPART
~ DESIGNATIONS . NUMBERS
c1 01600304
F1 2100020
FUSE HOLDER . 1400-0084
i 1510-0007
82 1510-0006
13 12500083
R1 2100-0047
o R2 21000047
R3 0687:1043
| R4 07670028
= R5 06983162
| s1 31011395
; | T1 : 91000133
' N4

€

OUTPUT
TO EXT
™ FMMOD

gay  100kQ

]
— 1.7
- < GNO
* The lamp is partof §1, T ‘
** Tha schematic shows the primary of T1 wired for 115V; it can be wired for 230V,

Figure 5-32. FM Modulator
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6 2 This gection contains in.t'ormur.ion for orderinp
repla.neahle parts,  Table 6-1 gives the meanings oi
' \abbreviations and reference designatton-used in’ the
~toble. of replncenble parts. Table 6-2 is the table of
repla.cea.ble parts’ and is organized as follows: .

n. Electrical assemblies :mdtheir componentpn.rts
in. .upha-numerical order by reference desil,nation

o “b. Chaesis~muunledp.ute in a.lpha-numerical order
e by reference designation.

B -":‘ c. Miecen.meous perts. N
i R .
The in[ormntion giwn for each pzu't consists oi

‘_The HewlettuPaucmd part number. ,

- fTota. quantity in the instmment

“,‘ Descrlption of the p:u't. o

B oge 'I‘}I/picel manutacturer of the part in hY] 5 digit
by . . |

t

e. “The manufacturer 8 number ror the part '1,

o

'
ol

e

W o-i.mrommon. co

seerleu vn |
nerucun: un'rs

t I SR Co © Saection V1

S
K
1l
|I \

 Total qmmtity for each partis given only unce - a.t the

b

1

first appenr'mce of the part number. -

i
J

" 6= 4. Table b 3 containsthe namesnndaddresbes th.zt
correspnnd tn the manufacturer's code numbers, -

6-3. onbmme\umonmmon. L

6 6. To nrde;: o. replacs=ment part, wddrees order or

i ‘inquiry to.your local’ Hewlett-Pickard - sales and

; .‘1':", eervicc o[fice (see lists at rear or this m.mual)

l

[

ﬂ-'? Specify the follov&ing inIormatiOn for each p.mrt

n Model .mdt' complete serill number uf

instrument A

b Heulett Paﬁk.u‘d p.u't number..
c. Cfrcuit rererence deSigna.tinn

. d., Complete dednription of pa.rt

6-1



! i
. [
A = pssembly it
B ! m motor
BT ; = hattery
. -, = capacltor
. CP . = coupler
"CR ! = diode
" DL ; = delay line
DS ' = devici signaling (lnmp)
E ‘s mise electronie part -
)
A % amperes '
AFC = automatic frequency
control -
AMPL = amplifler
BFO L] ::eat frequency nucllln-
. oy
BE CU = baeryllium copper
BH = binder head
BP = bandpass
BRS = hrass
BWO = hackward wave oucl.lin-
tor
Bl
CCwW = counterclochwise
CER = ceramic
CMO = cablne. mount only
COEF = coelficient
COM = common
COMP = composition
COMPL = complete
CONN = ronnector
cP ‘= padmium plate
CRT = cathode-ray tube
cw = pclochwise
DEPC . = deposited cnrbon
DR = drive
ELECT = electrolytic
ENCAP = encapsuilated
EXT = gaternal
¥ = farads
FH = flut head
FILH = Filllster head
FXD m fixed
G = giga {109)
GE = germanium
GL = glass :
GRD = ground{ed)

[ -‘t-i
Zg=peA

bl
=

-
=

N
LK WASH
LPF

MEG
MET FLM
MET OX

MHz
MINAT

MoOs

MTG
MY

NiC .
NI PL

ATERERERRN

Table 6-1. Reference Designations and Abbreviations

REFERENCE DESIGNATORS

!

Tuse P = plug .
Filter Q = trunsistor
Yack R = resistor
relay RT = thermistor
inductor 5 m awiteh |
loud spenker T = 'transformer
meter TB w terminal board
microphone TP = test point
mechanicul part U = integrated cireuit
ABBREVIATIONS
henries - NJO = normally open
hurdware NOM = numinal
hexugunal NPO = negetive poaitive
mercury Zero {zero tems-
hour(s) perature coef-'
Herts ficlent) .
! NPN w negati - —asitive-
intermedinte freq negativ.
impregnuted NRFR = notrecommended
incandescent for field re-
Include(s) placement
Insulationied) NSR = not separately
Internal replacenble
OBD = order by
hilo = 1000 description
OH = gva! head
lett hand OX = oxlde
linear taper P = peuk
lock ‘washer PC a printed clrenit
logarithmic taper PF = picofurads w 10712
Jow pass [ter " farads
4 s:}LBRZ L gg;)usphorhrunze
flli=1 - ips |
m“ = 13;3 PIV = peak inverse
metal film voltage
metallie oxide PNP .= positive-negative-
manulactuter ' positive
megn Hertz P/O = part of
minjature POLY = polystirene
momentary PORC = porceluin
metalized POS ' = position(s)
substrate POT » potentiometer
mounting PP = peik-to-peak
Ymylr” PT = point
PWYV = peak working volt-
nano (10°9) ' owe
normally closed RECT = rectifier
neon RF = radio frequency
nickel plate RH = round head or

right hand

VAR
VDCW

WI
w

WiV

ww
w/0

Models 6'18(3/6203

vacuum tube,
neon bulb,
phutocell, ete.,
voltage
regulator
cable

socket

crystal

tuned cavity,
network

rack mount only
root-mean sguare
reverse working
voltage '
slow-blow

serew

‘sefenium

section(s)
wmiconductor
silicon

silver

slide

spring

special
Stalnless steel
split ring

steel

tantalum

time delay
toggle

thread
titanjum
tolerance
trimmer
traveling wave
tube

micro = 10°6

varlable
de working vui’u
with

watts
working inverse
voltage

5!
wirewound I“ "
without g

|
I

"\

N
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Model 618C/6208

Table 6-3. Code List of Manufucturers

Mir. » ‘ .
Code Manufacturer Name Address Zip Code
[ LLLL) u,5,A,. COMHO ANY SUPPLIER OF THE U.S.

[JLIL ILLUNINATID PIGDUCTI INC ANAHEIW LA .

ada%s | AERDVCX COPP . NEw BEDFORD MA 2Ty
‘01406 | ALLEN.BRADLEY CO LHEJTT nr

oL80C | PERNOXCUNE CONP AAUGERTLIES L34

0te2a | RCA CONP BOLID ATATE DIV A0MERYILLE N

0acia | MOTOROLA BEMIZONDULTOR PACOUCTS PHOENT X al.

02233 | PAIRCHILD BENTCONDUCTOM DI MOUNTATN VIEw Ca )
QE937 | MICHO+@WITCH £C° s BALA CYNmYD #A 19404
Q2uaet | CYB OF ADHVILLE INC AnYLAND MC .
Q2580 | CLARDATAT NFg CO ENC poveER | L L]

18830 | NAYTHEDN €O APL Us=wAVE DEVICES lll'l WAL THAM NA ' . 92184
0Z71C | GENERAL INNTR CORP BEMIDCMN FROD OP HICKOVILLE ¢ NY :
o2eet | WEPEOJELRCTAA CORP MINERAL WELLS TX W
03290 | CORNING GLARS WORKE CBRAOFOAD) BRADFORD . A

2072 AfU=TELRFUNKEN CONP ENGLEWOQD CLIRR NJ 0teld2
93390 | METHODE ELECTRONKCS ENC CHICAGD IL .
03ain | COANING CLASY wORNE tIIlU'INGTBN) WILNINGTON NG

20480 | WP DIV Q0 CORPORATE - FALD ALTO CA

03rab | SOURNE INC Tll!lﬂ? FAQGD DIV RIVERIIOE ca

INTS:| GX CO TUBL DEw ! OwENIBORD KY [T3]1}
03783 | CYR OF IIHNNIUILLI ING . BRONAIVILLE T
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onaas | BUBBMAN MFQ DIV 0!‘ HBOIMI'!D!IUN (18 - 87 LOULs L] |
oaseR § TAw ELEN COMPONENTE CINCH DIV ELM GROVE YLGE IL .
7213s | ZLECTRO BOTIVE CONP BUS TEC wILLIMANTIC CT [{¥F1Y
114 ANPEREYX ELECTRONIC COMP ' HICHBYILLE LI NY

‘7827 | BIONALLTE DIV GUNENAL INBT CORP NEPTUNE NJ 07153
dares | LITTELFUSE INC vEB PLAINES RN

05008 | WINCWESTER ELEX DIV LITTON IND INc QIeYILLE cr

05096 BNEITCHCRART INC . FHICAGO I
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" ILLUSTRATED PARTS IDENTIFICATIO_N

MODELS 618C-6208B

SIGNAL GENERATOR
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Appendix I

Parts List for Figure I-1

REF.|STOCK NO.] ~ DESCRIPTION  [QTY| |REF.[STOCK NO. DESCRIPTION QrY.| |REF.STOCK NO. . DESCRIPTION QTY.

See Figures 2 & 3
See Figure 4 :

See Figures 5, 6, T& 8
See Figure 9 ‘
See Figures 13, 14 & 15

. | ' | Mode! 618C/620B
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‘Appendix I

'. Figure 1.1, HP Model 618C/620B S.H.F, Signal Generator, General Arrangement
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I-4 - Appendix 1
- Parts List for Figure I-2
REF.[]STOCK NO DESCRIPTION . |QTY. REF,{STOCK NO. DESCRIPTION ) |QTY. REF.|STOCK NO. " DESCRIPTION QTY.
1 |2890-0002 | Screw, Truss head ss, 17 15 | 2950-0001 Nut,,l/z in. wide, 7 35 |1250-0147 | Nut, Connector 2
" | 10-24 thd, 1/2in, Ig - | 3/8-32 thd, br 36 | 1250-0148 | Washer, Insulating 2
2 | 2530-0003 | Screw, Flat head ss, 4 16 |0370-0035 | Knob, 1 in. dia bik, 2 37 | 1250-0017 | Contact; Female 2
' - | 8-32thd, 1/21n. ig : ‘ /4 in. ghaft, w/arrow ' 398 |3050-0016 | Washer, no. 6, 8/321in. | 1
3 | 2630-0004 | Screw, Flat head B8, 1 17 Not assigned . - : od, nickel pl brass
o 10-24 thd, 1/21in. 1g 18 | 0370-0029 | Knob, 1 in. ‘dia bik, 2 39 |'5040-0214 | Bead A (618C) ‘ 2
4 | 2550-0009 | Screw, Bind. head, ss, 3 1/4 in, shaft, w/arrow 5040-0215 | Bead C (620B) (signal 1
‘ with ext lock, 8/32 thd .19° | 0370-0038 | Knob, 1-5/8 in, dia blk, | 2 ' ‘ side)
- ‘ 1/2in. g ‘ 1/4 in. shaft _ 40 }3101-1248 | Switch, Push’ 1
5 | 08614-626 | Cap Assy, RF Conn 1 20 | 0370-0050 | Knob, 3/8 in. dia bik, 1 41 | 5020-0234 | Hub, Dial 1 in. dia 1
6 |2370-0001 | Screw, Flat head ss, 4 . crank handle ‘ 42 | 61B-40D-4| Plate;, Freqdial 1
: " | 6-32 thd, 1/4in. Ig 21 |1410-0033 | Bushing, Knob 0.219 od, 1 43 | 00818~ Blank Dial, Freq 1
7 |2210-0002 | Screw, Flat head ss, 3 oo 0,140 id 00076 .
4-40 thd, 1/4in. 1g 22 | 2410-0001 | Screw, Oval Phillips, 1 ‘44 [61BB-40E | Dinl, Power Bet 1
- B | 2550-0007 | Screw, Bind. head ss, 1 6-32 thd, 5/8 in, 1g 45 [ 618B-40C Dml Attenuator (618C) - | 1
A with ext lock, 8-32 thd, 23 |618B-40P | Dial Assy, Vernier 1 _| 620A-40A | Dial, Atten. (620B) 1
. -3/8 in. 1g : .24 }618B-40H { Dial, Pulse width 1 48 [5040-0216 .!ndicator, Dial marked 1
8 | 0520-0025 | Screw, Round head B8, R 25 1618B~40F | Dial, Pulse delay 1 ‘ atten
: o 2-56 thd, 1/8 in, g 3 26 |818B~40G | Dial, Pulge rate 1 47 | 618B-47C | Spacer, Window 2
10 | 2200-0010 | Screw, Round head g8, 4 .27 |618B-3E Handle, Panel 2 48 |61B-40D-1| Window, Dial (618C) 1
' : 4-40 thd, 3/4in. Ig 28 | 61B-3AT | Ferrule, Panel handle 4 820A-40B' | Window, Dial {620B) 1
11 §3030-0001 | Screw, Allen dr set, 24 20 | 1250-0141 | Body, Clamp 2 48 00618~ Cover, Dial 1
K B-32 thd, 3/16 in. Ig 30 ] 1250-0142 | Nut, Clamp 2 . 00072 B
12 | 3050-0032 | Washer, 5/16 in. od, 13 31 | 1250-0143 | Washer, Shouldered 2 50 .15001-0107 | Cover, Attenuator dial 1
1 - 0.190 in. id, brass. 32 |1250-0144 | Body, Connector 2.{ | 51.}00618- Panel, Front 1
13 | 0520-0015 | Screw, Round head, 2 33 | 1250-0145 | Gasket, V groove 2 00073 ‘
. | 2-56 thd, 5/16 In. Ig 34 |1250-0146 | Washer, Flat 2 00618- Panel, Front (rack mtg) | 1
14 | 2190-0016 | Washer, Int lock, 7 ' 00074 - S
.1/2 in. od ‘ 52 |2180-0014 | Washer, Int lock 1/2in. | 2
: od ‘ ‘
- 53 | 3050-0017 { Washer, 3/B in. od, 5
0.26 in, id, bronze
54 | 618B-16S-] Cnble Assy 4
T-U-V
55 ]2140-0244 | Lamp, Glow 1
Model 618C /620B
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Figure 1-2. HP Model 618C/620B S.H.F. Signnl Generator, Control Panel, Front View
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" Appendix I
Parts List for Figure I-3 . ‘

T )

-|STQCK NO.| - DESCRIPTION QTY.| - |REF.|]STOCK NO. DESCRIPTION QTY. REF.|STOCK NO, DESCRIPTION QTY.

5020~0319 § Shaft, 1/4in. 88, 5 - 5 |3030-0001 | Screw, Allen dr set. 10 | | 10 |2190-0018 | Washer, Int lock 1/2 in. 2
: 1-3/16 in. 1g ‘ 8-32 tha, 3/16 in. l1g - od
1410-0003 | Bushing, Threaded "B 6 |5020-0318 | Shaft o & 11 }2100-0047 | Resistor, Variable 2
S 3/8-32,°1/21n. 1z T {2050-0042 | Nut, 1in. wide, 2 12 ] 3101-1395 | Switch, Push 1
5000-0208 | Washer, Spring 9/16 5 a4 . |3/4-20 thd, br 13 |2280-0012 | Screw, Round head, 2
in. dia " 8 |]2190-0051 | Washer, Int lock 1 in. od 2 S 1 4-40thd, 3/4in, Ig °
| 5020-0238 | Head Coupler 3/4 in. 5. B |618B-16S- | Cable Assy - 4 14 | 1120-1277 | Meter S ' 1

dia , . T-U-V

Model 618C /6208
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' Figure1-3. HP Model 618(3/6208 S.H.F. Signal Generator, Control Panel, Rear View
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. Parts List for Figure 1-4
REF,|STOCK NO. DESCRIPTION QTY. REF.|STOCK NO.|  DESCRIPTION QTY. REF.|STOCK NO. DESCRIPTION QrY.
1 |818B-35A | Housing 1 20 '|618B-35S . | Gear, Drive 1 35 |3030-0007 | Screw, Allen dr set 4-40'| 8
2 |618B-35B | Guide, Rack 1 21 |618B-35T |Gear, Drive 1 thd, 1/81in. lg
3 |618B-35D | Spacer, Bearing 1 22 1618B-35U | Gear, Drive 1 36 |3050-0017 | Washer, 3/8 in. od 0.26 |A/R
4 ]618B-35E | Tube, Drive 1 23 {618B-35V | Gear, Drive 1 in. id, bronze
5 |618B-34G | Hub, Gear 1 24 |620A-91A | Spring, Rack Load 1 37 12550-0007 | Screw, Bind. head 88, 1
6 |618B-35H | Bracket, Gear 1 25 [5020-3388 |Collar, 3/16"id, 1/2"od| 1 8-32 thd, 3/8 in. g, v/
7 |618B-351 | Shaft, Monitor 1 26 |1410-0002 | Bearing, Ball, 5/8 od, 1 ext lock
8 |[618B-35J | Shaf:, Attenuator 1 : 1/4 id 38 ]2420-0001 |} Screw, Bind. head ss, 2
9 |618B-35K | Gear, Idler 1 27 |1410-0007 | Bearing, Ball 1/2 o4, 2 6-32 thd, 5/16 in. 1g, w/
10 }6188-35L { Cear, Idler 1 ' ‘ 3/16 id ext lock
11 |618B-36M | Gear, Driven 1 28 |1410-0012 | Bearing, Ball 7/8 od, 2 39 }[2380-0004 | Screw, Fil head 5s, 1
12 |618B~35N | Gear, .riven 1 : 3/8 id 6~32.thd, 3/41n, lIg
.13 |618B-~35P | Gear, Rack 1 29 |1460-0048 | Sprisg, Extension 4 40 {3050-0106 | Washer, Brass .48 od, 6
-3 3¢ [2210-0002 | Screw, Flat head ss, 9 .338id
14 |6i8B-35P | Gear, Rack 1 4-40 thd, 1/4in. Ig 41 |3050-0074 | Washer, Be Cu .75 od 1
-L ‘ : 31 |2190-0003 | Washer, Split lock for 3 . 255 id
15 |5020-0233 | Collar;, 1/4 in. shaft 3 no. 4 screw 42 |3030-0003 | Screw, Allen dr cap 1
» 1/2 in. dia . ' 32 12260-0001 | Nut, 1/4 in. wide 4-40 3 ‘ '6/32 thd, 3/Bin. Ig
16 |5000-0206 | Washer, Spring, 9/16 4 . thd, ss 43 |[1400-0015 | Clamp, Cable 1/4 in. 1
: in. dia 33 . [0380-0017 | Spacer 11 ‘ dia, steel
17 15020-0256 | Shaft 2 34 |3030-0002 | Screw, Allen dr set 13 44 }3050-0025 | Washer, Be Cu 1,25 od, 1
18,. | 618B-35Q | Gear, Attenuator dial 1 : 8-32 thd, 3/16 in, Ig . 2812 id
19 |618B-35R | Gear, Monitor 1 R
Mo,ds;)l 818C /620B
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. Figure I-4. HP Model 618C/620B 5. H.F. Signal Generator, Attenuator Drive Mechanism ‘ ‘
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Parts List for Figure 1-b
REF.,|STOCK NO. DESCRIPTION QTY. REF.{STOCK NO. DESCRIPTION QTY. REF.|STOCK NO. DESCRIPTION QTY.
1 |0160-0088 |Capacitor, Fxd paper 1 34 |1250-0005 |Nut, Connector 1 62 1618B-B88A | Ring, Seating 1
: . [0.25 uf 10% 1. 5K vdew 35 |1250-0006 |Washer, Connector 1 63 |1250-0146 | Washer, Flat -1
2 |1400-0525 |Bracket, Mig footed 2 36 |1250-0007 |Gasket, Connector 1 64 |1250-0147 | Nut, Retainer 1
' : 37 |125Q0-0008 |Clamp, Connector 1 85 [1250-0148. | Washer, Insulating 1
3 |1410-0009 |Bearing, Ball .750d 2 38 |1250-0141 [Clamping Body, RF . 1 €66 [ 1950-0004 | Klystron 1
. 25'bore ‘ * fconnector .
4 |1460-0048 - |Spring, Extension .688 4 39 }1250-0142 |Nut, Clamp 1 68 |620A-90C | Nut, Tube collet 1
o g : . 40 }620A-34A |Stop, Attenuator 1 89 |2360-0018 | Screw, Round head s3 b
5 | 2100-0127 |Resistor, Variable 100K 1 -1 : : ‘ . '6-32 thd, 1-1/2 in, 1g :
: ~ - lohms 10%, Bw ' 41 |620A-28C |Stop, Plunger 1 70 |2150-0007 | Washer, Int lock for T
6 |3102-0001 [Switch, SPDT 1 42 |618B-3A Clamp, Guide 1 - no. 6 screw:
7 13102-0002 |Lever, Switch actuator 1 43 |618B-35B |Guide, Rack 1 71 | 3050-0066 | Wusher, 3/8 in. od 20
8 }5020-0233 |Collar, 1/4 in. shaft 2 44 |620A-91A |Spring, Rack load 1 0. 147 in. id, brass
' 1/2 in. dia 45 |618B-35P |Gear, Rack 1 72 |3030-0064 | Screw, Cap sh 6-32 x 6
g |5020-0278 |Gear, Oifset tooth 1 : -L g - 625
10 | 5020-0340 ([Shaft, 1/4 in. 88 1 48 {618B-35P |Gear, Rack 1 13 |2680-0246 | Screw, Hex Head ss - b
1-5/18 in, long -8 . o 10-24 Thd, 7/8 in. 1g
‘11 | 5020-0349 [Shaft, 2-3/4 in. long 1 4T | 00618-6070 |Socket Assembly 1 74 ]2190-0011 | Washer, Int lock for 1
12 | 608D-47J |Spacer, Stop gear 1 48 |1200-0014 |Socket, 4 Pintubering | 1 no. 10 screw:
.13 |618B-27 Filter Assy ' 1 “fmounting : ' 75 |3050-0019 | Washer, Flat brass 1
14 |618B-36P |Gear, Idler 1 49 18160-0008 |Braid, RF .20 dia 6" B 1/2 in, od
15 |6188-38L {Retainer, Freg 2 ; - |aluminum - 76 | 3050-0005 | Washer, 3/8 in. od for 4
16 | 618B-36Q [Gear, Freq 1 50 | 1250-0143 |Washer, Shouldered 1 ‘ no. 6 screw fiber
17 NOT ASSIGNEL _ 5t |1250-0145 [Gasket 1 7 NOT ASSIGNED
18 [00618-20087{Pot Mounting Assembly | 1 52 100618-00078] Bracket e 1 o _
19 | 618B-36AX |Gear, Freq drive 1 53 |618B-52B |Cover, Housing ‘ 1 78 | 2580-0003 | Nut, 11/32 in. wide -1
20 | 618B-36N |Gear, Pot drive 1 54 |5020-0621 |Nut, 11/32 in. gland 1 8-32 thd, w/lock
21 }618B-36R |Gear, Freq ‘ 1 . ‘ -~ 19/18 in, dia _ 79 | 2390-0007 | Screw, Bind. head 85 1
22 }00618-242 |Coupler, Potentiometer 1 55 |3050-0022 |washer, 7/16 in. od 2 _ 6-32 thd, 5/16 in, Ig
23 [006818-2061 {Cavity Assy 1 ! C 5/16 in. id brass 80 | 2550-0009 | Screw, Bind. head 88 .5
24 | 620A~36AA [Housing 1 56 |0890~0002 |Rubber, Tubing /4" 8-32thd, 1/21in. Ig
25 | 618B-3D  |Shield, Tube 1 5 NOT ASSIGNED 81 | 618B-47A | Support, Bracket 1
26 | 618B-3G |[Contact, Tube 2 ‘ 82 | 3030-0016 | Screw, Allen dr cap 1
27 | 618B-3C  |Nut, Tube o 1 58 NOT ASSIGNED 6-32 thd, 1/21in. Ig
28 | 00618-240 |Board, Terminal 1 83 | 0520-0004 | Screw, Mach brs 2-56 2
29 12100-0028 |Resistor, Variable 50K .} 4 50 |2950-0033 [Nut, 1/2in, wide 4 ‘ x 3/16 fil hd sd ni-p
ohms 10% 2.25 w_ 3/8-32 thd, br ‘ 84 | 00618-628 | Bolometer Detector Assy| 1
30 [ 618B-34AA |Attenuator Assy 1 60 | 3030-0001 [Screw, Allen dr set 13 85 | 1251-0234 | Connector, F.C. board 1
31 | 618B~3F |Spring, Tube 1 ‘ ‘ 8-32 thd, 3/16 in. Ig 6 pin ,
'32 | 00618-226 |Probe, Bolometer 1 61 |3030-0007 [Screw, Allen dr set 1 86 NOT ASSIGNED
33 | 620A-34D |Sleeve, Dielectric: 1 4-40 thd, 1/6 in. Ig ' ‘

Model 818C /6208



Parts List for Figure I-5 (Cont'd)

Model 618C/620B

REF.JSTOCK NO. DESCRIPTION QTY.| [REF.[STOCK NO. DESCRIPTION Qry| |REF[sTOCK NO. DESCRIPTION QTY.
81 .| noT ASSIGNED §7 [00618-632 | Board Assy, Bolometer 1 108 NOT ASSIGNED
, - amplifier _
88 ]2180-0004 | Washer, Int lock for 2 98 | 00618-640 | Sample Probe Assy 1 109 . :
no. 4 screw | | | 99 |2870-0003 |Screw, Fiat head ss 8 2190-0496 "gggg ’ ‘é’g‘tngmg,‘;geon
89 |2550-0007 Screw,'Binc/l. head ss 6 ‘ 6-32 thd, 1/2in. Ig 1 06 thick
' .| 8-32thd, 3/8in. 1g. 100 §0400-0001 | Grommet, Rubber for 110 | 2190-0006 I
90 |2190-0000 | Washer, Int lock for 2 ' 3/4 in. hole Waster, Spilt lack for 2
no. 8 screw 101 | 0360-00684 | Board, Termnal 1 0010 .
91 }0380-0003 | Spacer, 1/4 in. od., 1 102 | 2520-0002 | Screw, Round head ss 2 111 | 2380-0010 |Screw, Bind. head ss, 1
1 1/8in. g 8-32 thd, 3/8 in. Ig 112 | 1400-0015 8-32 thd, 1/21n. Ig '
92 §2390-0009 | Screw, Bind. head ss 8 103 | 3050-0014 | Washer, 3/8 in. od 4 -lo giﬁu:fé Sa:le 1/4 in, 2
- | 6-32thd, 3/81in. lg - 0.26 in, id, bronze
93 |2220-0003 | Screw, Fil }xead 88 3| |14 NOT ASSIGNED . 113 | 2420-0002 Nut, 6-32 thd x 5/18in. | 5
‘ - 4-40 thd, 5/16 in. lg |
94 |[3050-0229 | Washer, 0.250 in. od, 1 105 '| NOT ASSIGNED - 114 15060-0016 |Washer, no. 6, 9/321in. | 1
‘ 0. 117 in. id, ss & . 5 od, nickel pl brass ‘
95 [2190-0061 | Washer, Split lock for 1 106 {00618-034 | Plate, Guard 1 115 {2360-020 '%cgezwxr gdgl%l_a'ine 1
: ‘ no. 4 screw . - - N
96 |2200-0006 | Screw, Round head, ss, | 3 107 | 2360-0138 Scre':t, machine 6-32 x _ 2 116 | 2360-0135 [Screw, pan head, ss 3
] 4-40 ll’ld 3/8 in. Ig 1.75", pan head, Pozi 6-32 x 1.5"
117 | 00818-2059 [Tube, Atten 1
! 118 | 00618-2046 |Board, Insulator 1
119 |00618-80107[Board, VIt. divider 1
I-11 ' Appendix 1
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Figure 1-5. ﬁP Model 618C S, H.F. Signal Generator, Klystron Assembl}r and Drive Mechanism
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113 o . . Figure 1-6. HP Model _BZDB 5.H.F. Signal Generator, Klystron Assembly and Drive Mechanism Appendix 1
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Appenﬁix 1

. Parts List for Figure 1-6
" - fREF.|STOCK NO. DESCRIPTION QTY. REF.|STOCK NO. DESCRIPTION QTY, REF.ISTOCK NO. DESCRIPTION QTY.
t |o160-0088 [Capacitur, Fxd paper 1 32 1620A-34D |Sleeve, Dielectric 1 61 |3030-0007 | Screw, Allen dr set 2
0.25 uf 10% 1. 5K vdew 33 |1250-0005 |[Nut, Connector 1 ‘ 4-40 thd, 1/8 in. Ig
2 |1400-0525 |Bracket, Mtg footed 2 34 }1250-0006 [washer, Connector 1 62 |618B-88A |} Ring, Seating ‘ 1
. ' R ‘ 35 11250-0007 |Gasket, Connector o1 63 }1250-0148 | Washer, Insulating 1
3 |1410-0009 }Bearing, Bali .75 od 2 36 . | 1250-0008 (Clamp, Connector ' 1 64 [00618-628 | Bolometer Detector 1
: - }.25 bore L 37 - 11250-0141 [Clamping Body, RF 1 - . -taAssy '
4 }1460-0048 |Spring, Extension .688 4 . |connector ‘ 65 |0510-0779 | Ring, Lock 1
g ' - ) 38 [1250-0142 |Nut, Clamp 1 66 |1950-0017 | Tube, Klystron 1
5 |2100-0120 * |Reststor, Variable 100K 1 39 |1250-0143 [Washer, Shouldered 1 67 |620A-90D | Ring, Washer Telfon 1
: ‘ ohms 6%, B8 w 40 |620A-34A  |Stop, Attenuator 1 68 |620A-50C ] Nut, Tube collet 1
6 |3102-0001 {[Switch, SPDT 1 -1 - . 69 |2360-0018 | Screw, Round head 83 5
7 13102-0002 |Lever, Switch actuator | 1 41 }620A-28C |Stop, Plunger 1 ‘ ... |8-32thd, 1-1/2in. Ig :
8 |5020-0233 |Collar, 1/4 in. shaf 2 42 Je618B-32 [Clamp, Guide 1 70 |2180-0007 | Washer, Int lock for 7
_ ' 1/2 in. dia ‘ 43 |618B-35B [Guide, Rack 1 ‘ no. 6 screw .
o |5020-0277 |Gear, Cifset tooth - 1 44 |620A-91A |Spring, Rack load 1 71 |3050-0066 | Washer, 3/8 in. od 20
10 |%5020-0340 |Shalt, 1/4in. 88 - 1 45 |618B-35P |Gear, Rack 1 : C 0. 147 in. id, brass
1-5/16 in. long -L C . . 72 |3030-0064 | Screw, Cap sh 6-32x 4
11 |5020-0349 |Shaft, 2-3/4 in. long -1 46 .|618B-35P |Gear, Rack 1 _ .625 . : .
12 1608D-473 |Spacer, Stop gear 1 -5 ‘ ' ' 73 |2680-0246'} Screw, Hex Head 88 : 1
13 |618B-27 Filter Assy 1 47 | 00618-6070 [Socket Assembly | 1 10-24 Thd, 7/8in, 1g. -
14 |618B-35L |Gear, Idler 1 48 |1200-0014 |Socket, 4 Pin tube ring 1 74 |2190-0011 | Washer, Int lock for 1
15 |618B-36L . |Retainer, Freq 2 -+ |mounting - - : ‘ no. 10 screw’
16 |618B-36Q - |Gear, Freq 1 49 [8160-0008 |Braid, RF .25 dia 6" 75 |3050-0019 }{ Washer, Flat brass 1
17 | 00820-224 |Adapter 1 '{aluminum ' ~ | 1/2in. od ‘
18 100618-20087|Pat Mounting Assy 1 50 | 1250-0145 |Gasket 1 76 |3050-0005 | Washer, 3/8in. odfor | 4.
19 | 618B-36AX |Gear, Freq drive 1 51 |1250-0146 |[Washer, Flat 1 : : - | no. 6 screw fiber
20 |620A-36P - |Gear, Pot drive 1 52 UOBIB-OOOTBiBracket 1 K NOT ASSIGNED
21 | 620A-38R |Gear, Freq . 1 53 |618B-52B |Cover, Housing 1 .
22 | 00620-242 |Coupler, Potentiometer 1 54 }5020-0621 [Nut, 11/32in, gland 1 78 |2580-0003 | Nut, 11/32 in. wide 1
23 | 00620-243 |Cavity Assy 1 9/16 in, dia I ) | 8-32 thd, w/lock
24 | 620A-36AA |Housing ‘ 1 55 |3050-0022 |[Washer, 7/16 in. od 2 79 |2380-0010 | Screw, Bind. head 85 1
25 | 2100-0045 |Resistor, Variable 100K 1 |5/16 in. id brass < 6-32thd, 1/21in, Ig
chms, 10%, 1.12w : 56. | 0890-0002 |Rubber, Tubing . 1/4" 80 |]2550-G009 | Screw, Bind. head 88 5
.26 |0590-0035 |Nut, for locking bush, 4 57 -|2190-0016 . [ Washer, Int lock 1/2 in. 5 ‘ 8-32 thd, 1/2 in. Ig
27 [0550-0036 . | Bushing, Locking 11} : . fod ‘ ‘ 81 |618B-47A | Support, Bracket -1
28 | 00618-240 |Board, Terminal 1 58 |2950-0001 |Nut, 1/2 in. wide 5 82 |3030-0016 } Screw, Allen dr cap 1
20 | 2100-0028  |Resistor, Variible 50K 3 . 13/8-32 thd, br ' 8-32thd, 1/21in. Ig
: ohms 10%, 2.25w 1 59. | 1250-0147 {Nut, Retalner 1 - 83 | 0520-0004 | Screw, Mach brs 2-56 2
30 | 620A-34BB | Attenuator Assy 1 60 | 3030-0001 }Screw, Allen dr set 13 x 3/16 fil hd sd ni-p
31 | 620A-26N ] Bolometer Plunger 1 K 8-32 thd, 3/16 in. Ig 84 |00620-201 | Ring, Collet 1
- - JAssy - ‘ = A = ,
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Parts List for Figure I-6 {Cont'd)

Model 618C/620B

REF.|STOCK NO. DESCRIPTION IQ‘I‘Y. REF,|STOCK NO. DESCRIPTION ]Q’I'Y. IREF.ISTOCK NO. [’ . DESCRIPTION" QrTY.
85 | 00520-200 | Collet, Tube 1 97 | 0380-0003 | Spacer, 1/4 in. od, 1 108 | 2390-0010 |Screw, Bind,headss, | 2
86 NOT ASSIGNED | 1/81in. Ig ‘ 6-32 thd, 1/2 in. 1g .

98 | 3050-0229 | Washer, 0.250 in. od, 1- 1C8 | 2190-0006 | Wiisher, Split lock for 8
87 NOT ASSIGNED ] 0.117:in. id, ss, ‘ - no,-6 serew i
99 | 2370-0003 | Screw, Flat ’head 5B, 6 110 | 0360-0064 |Boaid, Terminal 1
38 NOT ASSIGNED - 1 6-32thd, 1/21n, Ig 111 | 00620-624 |Sample Probe Assy 1
100 | 0400-0001 | Grommet, Rubber for 1 112§ 00618-632 |Board Assy, Bolometer 1
89 | 2550-0007 | Screw, Bind head ss, 6 y -] 3/4 in, hole _ amplifier : :
L ]8-32thd, 3/81in, Ig .1 +] 101 | 2190-0061-] Washer, Split lock for 1 113 | 3050-0018; |Washer, no. 6, 9/32in. | 5
90 | 2190-0009 | Washer, "Int lock for ‘2 ‘ 1 - no. 4 screw " {oa, nickel pl brnss '
.. .,.jno. B screw o _ 102 | 2520-0002 | Screw, Round head ss, 2 114 | 1400-0016 Clamp, Cable 9/18 in. 1

.91 o NOT ASSIGNED 41 4 [ B-32 thd, 3/8in. lg ‘ | - . |diaaylon;

; o 103 | 3050-0014 Washer, 3/8in. od, 4 115 | 2950-0002. |Nut, 7/16-20 thd, 1
92 | 2390-0009 | Scréw, Bind, head ss, 6 A .0.26 in. id, bronze b nickel pl brass L
oo | 6-32thd, 3/8 in. lg. - 104 { 22000006 | Screw, Round head 88, 3 116 | 2420-0002 Nut G- 33 thdx 5/16 i, | 2
93| 2220-0003 | Screw, Fil head ss, 3 ¢ ' 4-40 thd, 3/8 in. Ig : S .
o .| 4-40 thd, 5/16 in, lg 105-| 2360-0138 | Screw Machine 6-32 x 2. 117 | 1400-0015, mmmp, Cable 1/4 in, 1

| 94 | 00618-034| Plate, Guard 1 1. -.+.| 1.'75" pan head, Pozt i o/ |diaicad pl s - ‘
|95 | 1251-0234| Connector, P.C. board | 1| | 106 NOT ASSIGNED ‘118 ,2360-01|35 Scréw, pan head 6-32x |3

‘ a6 pin A . . T 5 IS

. 96 | 2190-0004 | Washer, Int lock for _ 2 107 | 2190-0486 | Washer, Flat Stlicone 1 118 | 2360-0205 Screw' mnchine‘ 6 2x |

S no. 4 serew ’ . ‘ Rubber;.BS b, . ; r o |01 ‘
S 9’?5 oD, .08 thick -/ 120 | 2190-0018 - Washer, split lock No.8§- 3. -
; _ 121] 00618-2046 | Board, ‘insulator’ . 1
: { "122 | 00618-60107} Bonrd ‘Vlt divider\ 1
oy : ! L . . A :
. ) i . a
b , | . J: . ‘.‘
\
: ' i : ' ‘
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616B-36Y

Appendix I
Parts List for Figure 1-7
REF.|STOCK NO. DESCRIPTION QrY. REF.|STOCK NO. DESCRIPTION QTY. REF.|STOCK NO. DESCRIPTION QrY.
1. |820A-36AA| Housing ' 1 15 [2390-0007 | Screw, Bind. head ss 11 23 | 1400-0015 | Clamp, Cable 1/4 in. 1
2 [00618-204 | Drive Screw and Nut 1 : 6-32 thd, 5/16 in. 1g dia, steel
"3 |618B-36D | Guide, Frequency 2 16 |3050-0066 | Washer, 3/8 in. od 8 24 |2360-0011 | Screw, Round head 55 3
4 |618B-36F | Spacer, Rod - 6 0. 147 in. id, brass 6-32 thd, 3/4 in. g
5 1618B-36L | Retainer, Frequency 2 17 |3050-0014 | Washer, 3/8 in. od 4 25 |23980-0009 | Screw, Bind. head g8 4
6 |618B-36ADy Bar, Stop 1 C 0.26 in. id, bronze 6-32 thd, 3/8 in. 1g
7 |618B-36AE| Spacer, Stop . 3 18 |} 2680-0176 | Screw, Hex head ss 2 26 |2190-0007 | Washer, Int lock for 3
B8 |618B-36E | Rod, Connecting 4 ‘ no. 6 screw . '
9 |618B-36G | Bar, Plunger 1 16 | 2190-0034 |} Washer 2 27 |8160-0008 | Braid, RF .25 dia 1
10 | 618B-36AJ] Pin, Link 2 21 ]0360-0036 | Terminal, Lug, brass. 4 . + | aluminum i
11 |620A-36BB| Plate, Cover 1 : angle type ‘ 28 |3030-0001 | Screw, Allen dr set 2
12 }00818-208%] Cavity Assy 1 22 |2370-0003 | Screw, Flat head ss 8 ' 8-32 thd, 3/16 in. Ig
13 |1410-0008 | Bearing, Ball .75 od 2 §-32 thd, 1/2 in. 1g 29 |618B-36Z ] Conductor, Center 1
.25 bore ‘ : : 30 [818B~36AA| Plate, Back. 1
14 | 1460-0041 | Spring, Extension 2 31 |618B-38AK] Filter, Repeller assy 1
1.875in. Ig 32 | 618B-36BC| Plunger Assy 1
Ring, Teflon insert 1

Model 618C/620B
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Figure 1-7. HP Model 618C 5. H.F. Signal Generator, Frequency Drive Mechanism
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I-18
Parts List for Figure 1-B
REF.[STOCK NO. DESCRIPTION QTY. REF.|STOCK NO. DESCRIPTION QTY. REF.JSTOCK NO. DESCRIPTION QrY,
1 | 620A-38AA [Housing ‘ 1 18 | 1460-0041 | Spring, Extension 2 27 |0360-0036 | Terminal lug brass . 4
2 |00618-204 {[Drive Screw and Nu 1 T : 11,875 1g ' angle type
3 | 618B-36D |[Guide, Frequency 2 19 | 2220-0005 | Screw, Fil head ss, 2 28 | 2370-0003 | Screw, Flat head 88, 6
4 }618B-36F |[Spacer, Rod 4 . 4-40 thd, 5/8 in, Ig .l 6-32thd, 1/2in. Ig
5 |618B-36L '|Retainer, Frequency -2 20 | 2390-0007 | Screw, Bind. head ss, it 29 | 1400-0054 | Clamp, Cable 1/8in. 1
¢ | 618B-36AD |Bar, Stop ' 1 _ 6-32 thd, 5/16in. lg . ' dia, steel
7 | 618B~36AE |Spacer, Stop 3 21 |3050-0086 | Washer, 3/8 in. od 6 30 | 3030-0007 | Serew, Allen dr set 4
8 | 620A-36C ~|Rod, Connecting 4 1 0. 147 in. id, brass ‘ 4-40 thd, 1/8in. Ig ‘
9 | 620A-36D |Bar, Plunger 1 22 | 3030-0030 | Screw, Allen dr cap 1 31 | 2360-0011 | Screw, Round headss, | 3
10 | 620A~36F [Pin, Plunger 2 6-32thd, 1lin. Ig ' L 6-32thd, 3/4in: lg -
11 | 620A-36G |[Plate, Drive 1 23 | 3050-0014 | Washer, 3/8 in. od 4 32 | 2380-0009 | Screw, Bind. head ss,
12 |00620-20049 [Conductor, Center 1 0.26 in. id, bronze : o A | 8-32thd, 3/81n. Ig
13 | 620A-36 |Plunger Assy 1 24 100620-0176| Screw, Hex head ss, 2 33 | 2180-0007 | Washer, Int lock for 3
‘14 | 820A-36L |[Pin, Link 1 ' 10-24 thd, 3/4 in. Ig ‘ no. 6 screw.
15 | 620A-36BB [Plate, Cover 1 25 |2190-0034 | Washer 2 34 | 8160-0008 | Braid, RF , 25 dia 1
16 | 1410-0009 |Bearing, Ball .75 od 2 C . ' : aluminum L
. .25 bore 35 | 620A-36M | Filter, Repeller 1
1 ‘ . . 3

00620-243

Cavity Assy

Model 618C/620B
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Figure 1-8, HP Model 620B §. H.F. Signal Generator, Frequency Drive Mechanism
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‘ Parts List for Figure I-9
rerJstockno|  DEscriprion  [Qry| |REFJSTOCKNO| ' DESCRIPTION QryY.| |REF.|STOCK NO. DESCRIPTION ' |QTY.
1 See Figure 10 ’ .
2 See Figure 11
3 See Figure 12

. T o . | Model 618C/620B
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Figure 1-9, HP Model 618C/620B 5.H. F. Signal Generator, Pulser Section Index .
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Aprendix 1

" ; ' Parts List for Figure I-10
REF.]STOCK NQ". VLo DESCRIPTI‘I;ONI” T|QTY. REF .[STOCK NO.| " DESCRIPTION . . IQTY . REF.|STOCK NO. DESCRIPTION . |QTY.
1 |2950-0001 Nut, l/Z'in wide 8 13 |2100-0051 | Resistor, Variable 20K 1 24 |618B-16S | Cable Assy 1
' ~13/8-32 thd, br , ' o ohms, 10%, 1.12w 25 |618B-52 | Socket Assy 1
2 219_()‘-(1!(:.!:]6‘"’J Washer, Split logk for .5 14 |2100-0047 | Resistor, Variable 1 1 :
©. “"Ino. 6 serew, ' v meg chm 20% 1.12 w .
3 |3050-0066 | Washer, 3/8 in. od, 5 15 12100-0029 | Resistor,. “Variable 250K | 2 '
17 10.147 in. id, brass - | . ohms, 10%, 2.25 w ‘ 28 [1400-0031 | Clamp, Cable a/s in. 1
4 |2190-0022 Washer, Int, lock - 8 16 |2190-0008 | Washer, Ext lock for 6 dia nylon ' ‘
A0 | 14/184n, od . Ino. 6 screw 29 |0360-0015 | Strip, 3 terminal 2 ins 1
5 | 3100-0076, ‘Switeh, Rotary 4psect 1 17 |0160-0081 | Capacitor, Fxd paper 2 lgnd ‘ L
N E . l8pos St/ 0.25 uf 10% 1K vdew | B o
6 |00618-0055| Plate, switch 1 18 |23%0-0000 | Screw, Bind. headss, | 5 31 |5040-0224; | Head, Coupler 1
7. |1200-0003 ﬁoflet B pin tube 2 6-32 thd, 3/8in. Ig Lo i R :
'8 [ 2100-0075. | Switch Rotary"z secf 1 19 |2950-0033 | Nut, 1/2 in. wide, 3
' "} 6 pos : L " | 3/8%32 tha, br .
i 9 2390-0010 Screv;rt’, B. H ss 4 20 15020-0238 | Head, Coupler 3/4 in. 4 / i
‘| 6-32 : ‘ o, | dia ‘ a i
10 2420 0001 Nut, & 15 in, /wide 85 9 | ‘{21 |3030-0001 | Screw, Atién dr set 10 po :
6-32 thd, w/luck e 1.7 8-32 thd, 3/16 in, Ig o P
11 2100 0025' Reststor, Variable 1,5K') ‘1 | /| 22 |1832-0046 | Tube, Electron 12AU7 |2 , ;
o ohms, 10%, 2.25 w ¢ "1 23 |1220-0009 | Shield, Tube 8 pin 2 36 |0360-0031 | Lug, Terminal for 1
12 [2100- 0059 ,Resiator, Variable 3x 17| 1 ’ ! 1 15/ 16 in. h ‘ : O no. 6 screw
: + { {imeg ohms 10%2w . o : poy
i n o B )
' 2 "
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Model 618C /6208

Figure I-10. HP Model 6i8C/620B S. H. F. Signal Generator, Partial Rear View, Pulser Section
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1-24 Appendix I
‘ Parts List for Figure I-11
REF.|STOCK NO. ' DESCRIPTION QTY.,|  |REF.|STOCKNO.| = DESCRIPTION QTY. REF.JSTOCK NO. DESCRIPTION Qry.
1 [00618-000711Chassis 1 11 {1220-0011 |Shield, Tube, 7 pin 3 21 |0380-0002 {Spacer, 1/4in. lIg 2
2 {2360-0020 [Screw, Round head g8 2 : 1-3/8in. h ' 1/4 in. cd
. 6~32 thd, 21in. Ig . 12 }1200-0003 |Socket, 9 pin tube & 22 |2180-0006 | Washer, Split lock for 4
3 |2390-0007 |[Screw, Bind. head ss 2 13 |0160-0088 | Capacitor, Fxd. paper 1 no. 6 screw :
: _ 6-32 thd, 5/16 in. 1g ‘ - 0. 25 uf 10% 1. 6K vdew . 23 |2420-0002 |Nut, 5/16 in. wide 2
. . |w/ext lock 14 12190-0022 | Washer, Int locls 2 8-32 thd, ss ‘
4 2100-0025 |Resistor, Variable 1.5K 2 - 11/16 tn, od 24 }1200-0017 | Socket, T pin, tube 4
S ' ohms 10%, 2.25 w 15 }2950-0001 |Nut, 1/2 in. wide 3/8-32 | 2 ‘ ghield base
5 |2740-0003 |Nut, 3/8 in. wide ‘2 ‘ thd, br 25 1{1930-0013 | Tube, Electron BALS . 3
‘ ‘ 10-32 thd w/lock 16 [2050-0033 | Locknut, 1/2 in, wide 2 26 |618B-38 Wrench, Tube 1
§ |3050-0066 |Washer, 3/Bin. od 8 ' 3/8-32 tha, br 27 |0510-0109 | Nut, Wing, 8-32 2
i 0. 147 id brass 17 [|0160-0081 | Capacitor, Fxd paper 1 . | thread . ‘
7 |10360-0009 |Lug, Terminal for 1 0. 25 uf 10% 1K vdew 28 |0361-0008 | Rivet, Semitublar ch 20
. fno. 6 screw 18 |2390-0009 |Screw, Bind. head 88 2 ‘ 1/8L
8 10340-0020 [Insulator, Ceramic 1 §-32 thd, 3/8 in. Ig 20 [1220-0010 | Shield, Tube 7 pin 1
3/8in. od, 3/4in, 1g ) . " {w/ext lock ‘ 1-3/4 in. h
0 . |2420-0001 [Nut, 5/16 in. wide ss 2 19 ]1932-0046 | Tube, Electron 12AU7 5 30 |1932-0045 | Tube, Electron 12ATY7 1
: 6-32 thd, w/lock 20 |[1210-0007 | Bracket, Mig Sing. 2 31 |1941-0005 | Tube, Electron 5727 1
10 .[1220-0009 |[Slield, Tube 8 pin 8’ K Spado Lug ‘ or 2D21W
1-15/18 in. h '
Moadel 618C /620B
- A 7Y
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Figure I-11. HP Model 618C/620B S.H.F. Signal Generator, Partial Rear View, Pulser Section
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Board Assembly

6-32 thd., 3/4"1g

1-26 Arpendix1
Parts List for Figure 1-12 |
REF.|STOCK NO.| DESCRIPTION QrY| |REF.|STOCK NO. DESCRIPTION QTY. REF.|STOCK NO.| . DESCRIPTION QTY.
1 |2380-0009 Screw, Bind. héad 88 5 6 00613-66'18 Board Assembly 1 11 |]2180-0008 Washer,“ Split lock for 9
: 6-32 thd, 3/8.in. lg N 7 1618B-4A |Chassis N 1 : no. 6 screw '
2 |0360-0042 | Lug, Terminal 90°angle | 2 8 |0160-0089 | Capacitor, Fxd paper 1 15 [2380-0007 | Screw, Bind, head ss 6
3 |2190-0008 | Washer, Ext lock for 4 ' |2 x0,1uf 1000 vdew | 6-32 thd, 5/16 ia. 1g
_ , . no. 6 screw 9§ |0160-0087 | Capacitor, Fxd paper - 1
4 ]0160-0080 | Capacitor, Fxd paper 1 10.5 uf 10% 600 vdew '
‘ 0.1 uf 10%, 1K vdew 10 [2360-0205 | Screw, pan hd. -9
5 ]00618-6077 1 -

. .Model 618C /6208
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Figure 1-12. HP Model 618C/620B S. H. F. Signal Generator, Partial Rear View, Pulser Section
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Chassis, Power

1-28 , : :
: Parts List for Figure I-13
REF.]STOCK NO. DESCRIPTION QTY. REF.|STOCK NO. DESCRIPTION REF.|STOCK NO. DESCRIPTION QTY.
1 $01680-0102 | Capacitor, Fxd paper 3
4 uf 10% 1K vdew
2 [0180-0128 | Capacitor, Fxd electro- 1
B lytic 2800 ui 30 vdew
3 | 0180-0024 } Capacitor, Fxd electro- 5
‘ ‘ Iytic 40 uf 450 vdew
4 | 00818-022 1 '

Model 618C/620B
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Figure I-13. HP Model 618C/620B S.H.F, Signal Genera.tér., Chassis, Front View



1-30 ‘ ‘ Appendix 1
Parts List for Figure I-14
REF.ISTOCK NO. DBSCRIPTION QTY. REF.|STOCK NO. DESCRIPTION ' |QTY. REF.|STOCK NO. DESCRIPTION QTY.
1 | 00818-6060] Board Assy, ~300 VPS 1 23 §2420~-0003 | Nut, 1/4 in. wide, 2 44 [1251-1037 § Connector, 7 contact 1
2 | 00618-6061| Board Assy, 1000 VPS | 1 , 6-32thd : o | male cable plug
'3 | 00618-6062] Board Assy, - 1550VPS 1 24 | 9100-2887 | Filter, Line 1 45 |1251-1039 | Ring, Lock 1
.4 ]9100-1703 | Transformer, Power 1 25 | 2550-0007. | Screw, Bind. head ss, 2 46 '] 1251~1040 | Spring, Lock. . |
‘5 | 2940-0005 | Screw, Truss head ss, 4 ‘ 8-32 thd, 3/8 in. 1g 47 | 1251-1041 |.Hood, Insulating’ -1
- 1/4-20 thd, 3/4in. Ig - w/ext lock - ‘ 48 | 1251-0194 | Connector, 15 contact "3
6 | 2180-0032 | Washer, Split Iock for 4 "26 |2580-0003 | Nut, 11/32 in. wide, 2 printed circuit type -
1/4-20 screw ‘ 8-32 thd, w/lock. o
1 | 2050-0004 | Nut, 7/16 in. wide, 4 21 10360-0015 | Strip, 3 terminal 1
; i/4-20 thd 58 L 2 ins, 1gnd
8 | 00618-030 | Bracket, Transformer 1 28 | 2270-0001 | Screw, Bind. head ss, 1
: support §-32 thd, 5/16 in. lg-
9. 2990-0002 | Screw, Truss head ss, 31 29 |2190-0004 | Washer, Int lock for 2
‘ . 10-24 thd; 1/2in. Ig , no. 4 screw’ '
10 | 2980-0002 | Nut, 3/8 in. wide, 10 30 | 2260-0002 | Nut, 3/16 in, wide, 1 ‘
‘ 10- 24 thd, w/lock . 4-40 thd 53 [00618-031 | Gusset, Right 1
1 31 }2110-0003 | Fuse, Cartridge 1 54 | 00818-0053 Gusset, Left. 1
3.0 amp 55 | 2520-0017 | Screw, Round head ss, 1
12 | 2550-0007 | Screw, Bind. head ss, 1 2110-0338 | Fuse, Cartridge 1 6-32 thd, 2-3/4in. Ig
8-32 thd, 3/8In. Ig 1.6 amp 56 |3050-0071 | Washer, no. 8, 7/16 in. 2
w/lock 32 {1400-0084 | Fuseholder, Post type 1 ‘ od, cad” pl brass
13 | 2190-0010 | Washer, Ext lock for 1 2-5/64 in. lg 57 | 3050-0006 Washer no. 10, 1/2 in. 2
no. 8 screw, .851in, od 33 }1251-1036 | Connector, 7 contact 1 od, Iibre C
14 | 2520-0003 | Nut, 11/32 i wide, 1 female 58 | 2190-0017 Washer, Split lock for 1
8-32 thd, w/ext lock 34 | 00818-00070 Bracket, Fan 1 - no. B screw
15 | 2520-0019 | Screw, Round head 85, 1 59 | 2580-0004 | Nut, 8-32 thd x 11/32 1
8-32 thd, 4-1/2in. Ig : 35 |2190-0034 | Washer, Split lock for 21 : in, 88 .
. 1 no. 10 screw 60 | 3050-0019 { Washer, no, 10, 1/2 in. 4
17 | 2580-0003 | Nut, 11/32 in. wide, 1 36 | 1251-2357 | Connector, 3 contact 1 ' od, nickel pl brass :
8-32 thd, w/e st lock - ac power receptacle 61 | 2080-0001 Nut 10-24 thd x 3/8 in. 4
, 1 37 .|3101-1234 | Switch, Slide DPDT - 1 ‘
- 38 | 618B-12D | Bracket, Cabinet 2 62 | 2950-0038 Nut, 1/2-24 thd x 11/16 2
‘ 1 39 |618B-12E ] Bracket, Cabinet Z in., cadpls :
20 } 2360-0011 | Screw, Round head ss, 2 '40 | 00618-0056{ Gusset, Extension 2 63 | 2190-0037 § Washer, Int lock for 2
.} 6-321thd, 3/4in. Ig 41 |5040-0601 | Guide, Circuit board 6 1/2 in. screw
21 { 2190-0006 | Washer, Split lock for 2 : 2-1/2in. Ig 64 | 0900-0016 | O-ring, Rubber 1/2 in. 1
‘ no. 8 screw 42 }100618-0070] Deck, Voltage Regulator 1 .| id, 11/16 in. od
22 | 3050-0016 | washer, no. 6, 9/32 in. ] 2 43 ) 3050-0226 | Washer, 0,448 in. od, 4
od, brass 0,195 in. id, ss
! Model 618C/620B
M dh [
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o : _ Figure I-14, HP Model 618C/620B S.H.F. Signal Generator, Chassis, Rear View | _
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Pa.t"ts List for Figure I-15

Api;endix 1

rerJstackno. | pescriprion  lory| (REF.fsToCK N0  DESCRIPTION ary)| . [rerfstock N0 - DEscripTION
1 |oos18-60099 | Cabinet Assembly 1 '
~ |00618-6083 |Cabinet Assembly, 1
Rack . o ’ 1
‘2 {5020-1433 |Captive Screw Assy = |4 R
- : (Cabinet Model only) - e
3 {3150-0005 |Filter, Air. 11
‘4 ]2940-0039 | Serew, Pozidrive 4 .
(Not shown. =~ . o r
Rack Models only. ) ' S
) o ¥ ':
‘/_ ) ' B . 1
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. ; . Figure 1-15. HP Model 618C/620B S.H.F. Signal Generator, Dust Cover -
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Mlnual Changes " Model 618C/620B

"‘I‘\‘I . .'\'.!‘,“ vy

fcmNGﬁA-

'Page 5.31)5:38, Figure531 S | |
;‘ }-mngeR ‘13to 5621{. ‘ , : o : '
-,"':"" .' i ‘ ’ . . o

Poifs 5.4, Tabla B, 200
N Chnnge Rsn to 0757 0790 RESISTOR 562K 1% 0.25W F TC. 0£100.

[}
\ v

‘\

| ,"CHANGE B \

Page 6 B, Tabie 6 2
' Chnnge SI lo 3101 0107 SWITCH, PUSHBUTTON,

NOTE

The recommended replacement for CR4G; and CR402 however,
is diode 1901-0487 (not 1901- 0036) ‘

CHANGED - S

Page 6-37/5-38, Figure 5-31: . \ o :;
Change’'R360 to 18 ohms. ‘ . S ‘ |
: Change R372 to 16K. ‘ C : - T .

Page 63, Tnble 6-2; ' ‘ 3
Change R360 to 0693-1801 RESISTOR 18 OHMS 10% 2W CC TC-0+412 ; Co
Change R372 to 0693-153} RESISTOR 15K 10% 2W CC TC=0+766. ‘ . S

" CHANGEE

Page 5-37/6-38, Figure 5:31: .. | L
 Change R374 to 1.21M, S |

Page 6-3, Table 6. 2 _ ' ‘ i
Change R374 to 0757 0871 R“SISTOR 1. 2M 1% D BW FTC=0+100. . !

- ,
CHANGE F '
Page 5-31/5-32, Figure 5-28:

Delete asterisk {*) from R701 (not a factory selected part; the value shown Is the acutal value),

CHANGE G ' - | i

Page 6-4, Table 6-2:
Change the part numbers for A700 and ABOO as shown helow:
A700 (618C) 00618-8069
‘AT00(6208) 00620-8027
AB00 (both)y 00618-6058

-2



_ Modei 6180]6201’;-,; S o : S R . o Manuat Changes
CHANGEH o | | - )
Page 5-26, Figure 5:23: . o o D

Replace figure with attached photo.

- _\" r
crior [ TR S ~— R204
CRIOE\ T 1 : e o . .
e W WW W _ .
- it ivstirnnt i g g W —_ ‘. P M Y
1 0 ;a, o) ":*‘.:.‘T?.: D ATl S saaad \ |
ra ] . -
. b8 uinr-.:.a.a'.iudd 'iH:leJ g/ﬁad.ﬂi \IUHﬂdu ‘
. . 44y
5 ' . - y &5‘ - ‘
's102 ., 1 N RODE W L RI59
_ : ' i %J (UNDER)
c70) ] ocize
_ | (UNDERY)
v, : }
T Cla3- T —RIT4
. (RTOT IN T
, '610C ONLY)| - — ‘
. _ : A=5103
LSRRI -
i
Figure I1-1. Interior View Showing Locations of Unlabeled Chassis Components, Top View, {P/O Cﬁﬁhge H)
CHANGE |
Pnge 6-8, Table 6-2:
’Change 51 to 3101-0100 SWITCH PB SPD’I‘ ALTNG 5A 115 VAC
\'| i
I »




" Page 6-7, Table 6:2:

Fal
'

Manual Changes - e | ' | _ E ‘ Model 618C/620B

.CHANGEJ

Change FL301 to 9110- 0014 FILTER, LINE.
Change J301 to 1261-0148 CONNECTOR-AC PWR HP-8 MALE FLG MTG.

Page 6-9, Table 6-2:
Change the power cable, 8120-1378, to 8120- 0078 CABLE ASSEMBLY 18 AWG 3- CNDCT BLK-JKT 0. 25-0D

CHANGE K

Page 5-31/5-32, Figure 6-28;
.'Delete diode CR103,

Page 6-7, Table 6-2:
Delete CR103. '

CHANGE L

Page 6—4 Table 6-2:
Change R612 to 2100 0898,

CHANGE M

Page 5-33/6-34, Figure 5-29: o
At the junction R159-C143, delete the reference “-BOOV FROM A800. . . " replace it with @(—-BOOV).

- Page 5-35, Figure b- 30

Delete 0145 R211, and the reference to —300V from A800, etc. On S102E, connect switch position 7 to a comsponding
posmon 7 on S$102G. - .

Page 6-7, Table 6-2:
Delete C145,

. Page 6;8, Table 6-2;
Delete R211,

* Page 69, Table 6-2:
Delete cable 618B-16L.

CHANGE N

Page 1-4, Parts List for Figure I-2:
Change items 49, 50, and 51 as follows:
49. 61BB-40B Cover, Frequency Dial
50, 61B-40B-1 Cover, Attenuator Dial
51, 00618-020 Panel, Front
. 00618-021 Panel, Front (rack mtg).

NITE

These parts are no Ionger stocked by Hewle't-Packard but can be
special ordered. The corresponding parts, listed in the manual and
currently stocked, differ only in coloi.

I1-4




M&del 618CJ620B i _ o _ o ‘ o A Manqal Change;
. ) ) . f . | . ‘i‘ . . ‘ . . ' ’ , ' I 3 .
CHANGEN(Cont'd) ; ' - U

Page I 32 Parts List for Figure 1-15: )
Change the stock number for item 1 to 00618-6056.

CHANGE 0o

Page 5. 37[5-38 ‘Figure 5-31:
Replace appropriate portion of schematic with the attached partial schematic:

4301

FLIOI |-

—
'4

POWER

=2
® o
o

o
P
I

r
i
i
|
I
L

I

Figure I1-2, Pastial Schematic for Power Supply Section (P/O Change O)

' CHANGE P ‘ |

Page 5-33/5-34, Figure 5-29;
Change R134* to 390052 (typical value only). ‘

'Page 6-5, Table 6-2:
Change R134 to 0620-3921 R:FXD COMP 3900 OBM 10% 19 (typical mue only).

-5



Manuai Chenges o L I o . ‘ ‘ ‘ . Motle_l 61'8016203‘"

i : ' F
| . f 1

CHANGEO' . o - g o

Page 6-6, Table 6- 2 ‘ B |
Change G142 to 0160-0088 C:FXD PAPER 0,25 UF 10% 1600 VDCW.

\

Page 6- 6, Table 6-2:
. Change C136 to 0160- 0083 C:FXD PAPER 0,256 UF 10% 1500 VDCW
Change C407, C508, and C509 to 0160-0102 C: FXD PAPER 4 UF lD% 1000 VDCW

CHANGE R - 1y

Page 5-5 (Adjustments): R
Replace the filament voltage adjustment with the following instruction.

6.3 Vdc FILAMENT VOLTAGE ADJUSTMENT

WARNING

HIGH VOLTAGE. Measurement points used in this procedure
{pins 23 through 28) have 1000 volts potential to chassis. Use
extreme care when making the filament voltage measurement.
The use of a batlery powered vollmeter with a plastic case ' ‘ '

. (such as a Simpson 260) Is recommended for this measurement,
Do not use an ac powered instrument unless the common can
be floated at 1000 Ve end is isolated from the externul
chassis,

Adjust potentiometer R801 for 6.3 Vde between pins 25 and 26 (not that pins 23, 24, and 25 are common, pins 26,
27 and 28 are common).
!
Page 5- 31!5 32, Figure 5-28: :
Change the pin references for *~300V from AB0O” to pins 9-12 (3 plaees)
Change the pin references for “—=1550V from ABOD" to pins 13- 15 (2 places)

Page b-35, Figure 5-30;
Change the pin references for *-—-300V rrom AB00™to pins 9- 1"(2 places)

Page 5-37/6-38, Figure 5-31: .
Replace component identification photo for ABOO with the following photo.

Figure II.3. Component Identification, AB0O (P/O Change R)
6

¢




- Model 618C/620B ~ | o - " Manual Changes

CHANGE R {Cont'd)
" Make the followlng changes to the schematic. : !
a. Add the filament for V701 across pins 3 and 4 of A500 .
" b, Change the pin references for “-»300V to AB0O" to pins 9-12 (at test point 2).
¢. Change pin references for "*-155‘()\! to AB00” to pins 13-15 (at test point 9).
d. Replace appropriate portion of the'schematic with the attached partial schematie. -

23 25

£y | -1000Y FROM AB00 {PING 16201
E | z6-20 T $odo- >“'”" ‘

—_— e — s —

— —— | — r— — S— ——

. Figure H-4. Partial Schematic for Powu Supply Section (P/O Change R)

Pages 6- 4 and 6 5, Table 6-2: '
Delete the entire AB0O assembly parts ust; add the following parts in lts ‘place,
A800 00618-6075 BOARD ASSEMBLY, INTERCONNECTION'
, CRBoO1, CRB802 1901.0026 DIODE SILICON, 0.75A 200 PIV . ;
. R801 2100-0308 R:VAR 2 OHM 10% LIN bW ‘ ‘ )

. Page 6-T, Table 6-2:

Delete Q1.

Page6.9,Tablev 2 ' o

Delete bracket 00618 00075 and Insulator 0340-08765.

" CHANGE S

Page 5-37/5-38, Figure b- 31
Replace comporlent identification pheto for ABOO with the following photo
On the schematic, delete diode CR804; connect CR803 to VR801.
On the schematic, delete diode CR805; connect together VRB01, RB02, and the base of Q802

. Figum 1.6, Component Identification, ABOD(PIO Chnnge 5)

IL7



o : | - | Model 618C/620B

Manual Changes Co

CHANGE S (Cont'd) "

" Page 6-4, Table 6-2; . - ‘ : :
"~ Delete CRE04 and CRE0S, s/// | o | ‘ | ;
Page 6.7, Table 621 '/
Delete the following parts under F101:
2110-0470
1400-0090
2110-0465
2110-0467
Add the following part number in their plnce:

- 1400-0084
NOTE
If any part of the old fuseholder (1400-0084) needs replacing, alt
four parts of the new fuseholder must be ordered. The old fuse-
holder can be identified by a straight solder lug to which the white-

black-gray wire attaches. On the new (useholder the solder lug is at
a right angle to the body,

Page 110, Parts List for Figure I-5:
‘Add the following items:
17. 00618238  Adapter '
57, 2190-0016 = Washer, Int lock, 1/2 in, od ,
58. 2950-0001  Nut, 1/2 in, wide 3/8-32 thd, br.

Page 1-12, Figure L.B:
Replace appropriate portion of l’:gure with the nttached partial view,

Figure 11.6. HP Model 618C 5.H.F. Signal Generator, Klystron Assembly and Drive Mechanism
{partial view, P/{O Change 5)

I1-8



Model 618C/6208 |

CHANGE T

Page 5-37/5-38B, Figure 5-31
Replace appropriate portion of schematic with the attnched partial schematic,

)
j S |

Figure I1-7. Partial Schematic for Power Supply Section (P/O Change T)

i

Page 6-8, Table 6-2:
Change 51 to 3101-1248 SWI' TCH:PUSHBUTTON SPST ILLUMINATED.,

Page I 6, Parts List for Figure I.3:
) Change stock number for item 12 to 3101-1248.

Pages [-10 and I-11, Parts L[gt for Figure I.5:

Change item 18 to 618B-36AT Ring, Pot Mounting.

Change part number for item 52 to 00618-0041,

Add the follovving items:

- 86, 08412.20022 Spacer HVRS Rec.

87. 0380-0046  Spacer, rnd, 0,375 in. Ig.
104. 0360-0023  Strip, 7 terrainal, b ins, 2 gnd,
105. 2190-0010  Washer, Ext lock for no.8 screw
108. 0380-0013  Spacer,1/4 in, od, 1 in, 1g,

Delete item 119, '

Change item 107 to 2380-0007 Screw, Fillister head, 6-32 thd, 1-1/4 in. Ig.

Change item 116 to 2360-0207 Screw: Machine 6-32 x 0.87.

Manual Changes

11.9



Manual Changes |

CHANGE T (Cant'd)

Page [-12, Figure 1.5: ‘
Replace the entire figure with Figure I1-8. -

Page 113, Fignre [6: %
Replace the entire figure with Flgure Il 9

Pages I-14 and I-15, Parts List for Figure 1.6:
Change item 18 to 618B-36AT Ring, pot mounting.
Change the part number for item 52 to 00618-0041,
Add the fullowing items:
86, 08412-20022 Spacer:HVRS Rec
87. 0880-0046, Spacer: Rnd. 0.375 In. Ig.
88. 0360-0023  Strip, 7 terminal, 5 ins, 2 gnd
.91. -2190.0010  Washer, Ext lock for no.8 serew
'106. 0380-0013 ° Spacer, 1/4 in. od, 1 in.1g.
Change item 105 to 2380- 0007 Screw, Fillister head, 6-32 thd, 1- 1/4 in, Ig
Change item 118 to 2360-0207 Screw: Machine 6-32 x 0.87.
Delete items 120 and 122,

CHANGE U

Page 1-18, Parts List for Figure I.8:
Change item 12 to 620A-36H.

CHANGE V

Page 5-37/5-38, Figure 5-31:
Change potentiometers R412 and R512 to 25K.

" Change VR801 to 7.15V.

Change Q1 to 1850-0098.

Page 6-3 and 6-4 Table 6-2:

Change R412 and R512 to 2100-—1472 R:VAR COMP 26K OHM 30% LIN 1/8W.

‘Page 65, Table 6-2:
Change VREO1 to 19020074 DIODE ZNR 715V % DP7 PD=0. AW,

Pane 6-7, Table 6-2: _
Change Q1 to 1850-0098 TRANSISTOR PNP GE CHIP TO-3 PD~30W.

Ii-10
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Figure 11.8. HP Model 618C S.H.F, Signal Generator, Klystron Assembly and Drive Mechanlsm {P/O Change T)

#029/0819 1PPOH
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'{1-9. HP Model 620B 5.H.F. Signal Generator, Klystron Assembly and Drive Mechanism (P]O Change T)

s
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'MANUA Lr'g H A;N G E'S

r_s»riul Prelix or Number 6'!-'_:.. Muoke Mnnuul Chnm.us..._ e l‘nrinl Preﬂx or Number .6.2_"1. Make Manunl Chﬁnges [
i
1740A . 1 U ] masa | 1
18244 1,2 ¢ _1826A ‘ 1,2
1911A ‘ Co1-g 19144 | -8
2031A 1 -4 . 2040A . 14
B> NEW ITEM o o g : I ‘ )
 ERRATA o | S | -
Page 3-7, Figure 3-5: ' P [ I S o
Add the following note ' a
SYNC. IN should not be used when the MOD SELFCTOR isin the + EX’I‘ posmon Spunous output
may result. . ‘ .

P Change information inside the ﬁrst set of pnrentheses to (approxxmataly 8 9 GHz for the 6203 nnd

Manunsl chunge supplementa are; \revlsetl us. oﬂ.en na nevumw Lo keep mdnualu ny uurrunt nnd“l\cnurph: ns puuib}u ' ‘
*  Hewlett-Pockard recommencis that you' periodically request the latest mlltiun bt thid supplemml Freelepplos ore available, .. '

i1

{
f

= MANUAL msmlncmmn., o

. Made! Number: 6180/6203
Date Printed: April 1980
Part I\lumber. 00618 90029

"
[N

SHF SIGNAL GENERATOR =~ */ ~

i‘:"

. This supplement contains important, inrurmation for comcting manual errors and ror adapting the manual,; to
instruments containirz improvements: made after the prlnting of the mnnual o

‘
¢

To use this supplement' o AT ' L
S

Make all ERRATA corections - - S S o |

e !

Make &ll appropriate serial number related changes indicated in the t.ables below. S '. _ . ;o

i
Page 5-2, First table: f ‘
Change 5.653—5. 7057 GHz to 5.643—b 757 GHz R ‘ : :
Pag95-3 Figure 53 © - ' o o : :
Add a 20 dB attenuator at the mput of the frequency counter N T | -
Page 5-19, Paragmph h (column one) i+ . it s

4.2 GHz for the 618C). | i A N SR o
Page 5-23:, ‘ : C -“ o AL _‘ ‘;:. R

Addthefollomngparagmphs o T

5-104. FACTORY SELECTED COMPONENTS Lo Lo

5-105. The following paragraphs explain’ how to chqose the values of selected components Theee
components are designated by an asbensk (“) on the schemnt:c and parts list..

5-105. SELECTING R157 R L . B
5-107. Selected for minimum, detected pulse vndth measured at the RF. OUTPUTS when pulse SRR
medulating the Generator,, If a'minimum pulse width of 0.5 #8 cannot be obtamed ¢hange R157 to" HERRE [
a lower value. The value should be between 10000 and 22000, Ve R

o
Vi [ A |

NOTE

. . .
’ '
) v IXN

’ 1

from all HP offices. When requesting enples quote the manual identificution informnliun fro

m. Aohr mpplemi-nt or ihe anul s
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e iyihdél 6'.'13’0/6‘203 '_
f; ; |
"f EHRATMGont’d)

'
. ,‘\ N
[ ‘

o s Page5-23 (cont’d)

5-103. SEI.EBTIHB ERT01

‘ ‘ 5-109 The zener voltage of CR701 is selected so that the vo]tage on the plate of VR701 is more
;- 'rf ; i negative than ~1020 Vdc with the MOD SELECTOR set to OFF. The range of CR701 is 100 to 120
o P volte (120 volte nommal)

N
' / ' r""“

.‘.'
R
h

f

ot . ! .
i l"...

, Page 5-31 F‘agnre 5-28

Add CRIOJ to the Rl& 'connechon for the 620B ra follows

¥

NOTE

cmoa '‘Anode — junctioif of TB1(1) and R169.

S CRIDS Cathode et connectmn to the TBI slde of Rl77

D «Change R603 to 1470,

" Delete the Rﬁ2.3 (’AF‘) wnpex‘ connection to ground Connect the wiper to the junction of R523 and R527
, AddR527te Reference Designators table.
Iy When the changmg of R523 is necessary the recommehded replacement is listed in Change 4.

"l

4"‘ Py

l

(6203 iny) Page 531/ 5-32 Flgure 5—28
_f, o Chnnge the color code ot' the w"zre, connected to the wiper of R168 from green @to brown @

Vo CR?OI should be selected each time VR701 is replaced.

P Page 5-33/5-34, F:gure 5—29 {"%chemat:c and Component Idenhficahon)

," ;’ “-“,’ Change voltoge on V101 pin 6 to '-240V. Change (on Component ldentification, A1000) 0142 to 0143
. Change (on Component Idenhf' cation, A900) C142 to C143 and C143 to C144.

Pagc 5-35 Figure 5-30 (Schemahc‘and Component Ident:ﬁcatlon)

Chenge R157 to R157*,

Add the following notc at the bottom of the page:
I "Selected value. See paragraph 5106 for eelect:on procedure.

Change (on Component Idenhﬁcanon, AQOO) C142 to C143 and C143 to. C144.

I

N Pnge 537, Fxgure 5-31 (Component Identification): ‘
!'; . Show (on Component Identification AB00) the wire colors attached to the pins as listed in the followmg tnble

i Change (on Component Identification AS00) 0142 to C143 and C143 to 0144)

© | PinNumber Wire Colar Pin Numbar Wire Cafor
e o Sl —_ 16 violet

o . 2 - 17 violet

T A 3 ~ yellow 18 violet

O | 1 4 yellow 19 violet

A PR - b pink 20 —_
DU , 6 pink 21 white/green
RIRERERNT A I white/red 22 white
oy s '8 red ' 23 white/violet
A H —_ 24 green
TR T 1 red 25 brown
SRR S N O recd 26 white/yellow
B ALY SR - orange 27 green
oo, 13 orange 28 white/black/grey
Sl e 114 - 29 white

! . R I - 30 grey

B e ———

00618-90029




Mndel 615C/620B

ERRATA (Cont'd)

Page 5-37, Figure 5-31 {Schematic):
Add pin 5 to the filament lower pin numbers of V401 and V405,

Page 6-4 Table 6-2:
Change CR701 to CR'TOI" 1902- 1370 Check Digit4, 1, DIODE ZNR 120V.
Change R603 to 0698-3438 RESISTOR 14701 1% .125W F TC=0+100 03292 C4-1/8-TO-147R-F.
Change the HP part number for A700(6208)to 00620-6030. -

NOTE

- The pari number shown above correctly identifies the A700 assembly for
620B’s with serial number prefixes 911 through 1621A. However, if this
ussembly needs replacement, order the new assembly shown below. Also
shown below is the recommended replacement for 618C’s. See CHANGE 1
for complete documentation on the new assemblies.

618C A700 00618-60111
6208 A700 00620-60036

Page 6-5, Table 6-2: :
Change R157 to R157* (selected part nomnal value given).

Page 6-6, Table 6-2: _
Under C142, add 1400-0526 CLAMP-CABLE .177-DIA .5-WD NYL.

Page 6-7, Table 6-2:
Change B1 to 3140-0701 MOTOR-AC-IND SHADED-P 115V 3470-RPM 05923 1AD5000.
“ Under C136, add 1400-0525 BRACKET-CAP ,62-WD STL.
Change J106 part number to 5021-0810,
Add the following parts under Q1:
0340-0875 (Gty=1) INSULATOR-XSTR THRM- CNDCT
1200-0081 (Qty=2) INSULATOR-FLG-BSHG NYLON.
Add (following Bl), 00618-6073, Check Digit 5, MAGNETIC SHIELD ASSEMBLY, 28480, 00618-6073.
»Change R174 to 00618-80003, same description, except add: (618C only).
»Add R174 to 5180-0950, same descnptmn except add: (620B only).

Page 6-8, Table 6-2:
‘When the changing of R523 is necessary the recommended replacement is listed in Change 4.

Page I-10;
Change the stock number for item 5 to 5180-0950. -

Page I14:
Change the slock number for item 5 to 00618-80003.

Page 1-24:
Change the stock number for ?tem 20 to 1400-0526.

00618-90029




Model 618C/620B © . §

ERRATA (Cont'd)

(620B only) Page II-1, Table 11-2:
) Add the following serial number and change:

Serial Prefix or Numbar

Make Manua) Changs

1621402965 and below

L

Change last serial number listed with ** footnote to 645-00165.

{620B Only) Page I1-10;
+ Add the following change:
CHANGE W.

Page 5-31/5-32, Figure 5-28:

00618-20029

Change the color.cade of the wire connected to the wiper of R168 from brown @to green .

Continued . . . .




[.
Model 618C/620B ' o 00618-90029
CHANGE1
Page 4-7, paregraph 4-36:
Add the following information.

CR704 is selected for optimum tuning range of R706. CR706 Is selected for optimum tuning range of R707.
R'IUQ adjusts the leading edge of the modulation pulse.

Page 4-7:
Replnce Figure 4-11 with the following figure,

%

R706 (EI) L0
> —
L5
20 CRIG4 *
: 2.V
-1000Y

FROMIRGL
CR7o8* .
@ P

RT05 R703 1000 CR703
DK 2K _
JRODULATION o 1 ysTRON
‘ cm Vil GRID
MODULATION . 0.0WF -
INPUT i€
| siey
| [ mop
- . 3 | [sELECTOR
TLIM o1 |
. 02
ol
~X100¥

‘ Figure 4-11, Schematic of Klystron Modulator {618C, Change 1)

Pages 4-7 and 4-8, paragraph 4-37:
Add the following information.
Zener diode CR704 is selected for optimum tuning mnge of R706. R709 adjusts the leading edge of the
modulation pulse.

Replace Figure 4-12 with the following figure.
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Figure 4-12. Schematic of Klystron Modulator (620B, Change 1) -
Pages 5-6 and 57, paragraph 5-30; | .
In step ¢, change “approximately 16 mA” to “nominally 15 mA"

' Add the following instructions after step c,

Select the value of CR706 as high as possible to obtain proper cathode current. A 4.22V zener diode is typical. Adjust
R70T almost fully counterclockwise, , This will generally resuit in the best pulse shape (refer to Figure 5-8a). Incrensing

zener voltage wil} mise the range of current adjustment, Refer to Table 5-2a for the HP part number for various zener
voltages within the allowable range.
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Figure 5-8a. Klystron Modulation Pulse Waveform (Change 1) ‘ .
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Pages 5-6 and 5-7, paragraph 5-30 (cont'd):
To select the value of CR704, tune the 618C above the frequency where the microswitch Is actuated. Measure kiystron
beam current with R706 and R709 set fully counterclockwise, The minimum current should be about 25mA, If the
minimum current is not correct, change the value of CR704 to obtain proper minimurn current. A 7.5V zener is typical,
Decreasing zener voltage will decrease klystron beam current, Use Table 5-2a to find the HP part number for various
zener voltages within the allowable range. Adjust the beam current to get minimum pulse jitter consistent with best

pulse shape, Beam current should be kept below 28mA. If necessary, rotate R709 clockwise to reduce jitter. Keep
RT09 as far counterclockwise as possible to maintain the best nossible pulse shape.

Table 5-2a. CR704 and CR706 Selection Guide

Zaner Voltage HP Part Number
3.16V 1902-3036
348V 1902-3048
3.83V - 1902-3059
4,22V 1902.3070
464V  1902-3082
511V 1902.0041
5.62V 1902-3104
6.19V 19020049
6.81V 1902.0048
. 750V 1902-0064
. : 8.256V 1902-3139
- . , 9.09V 1902.3149
- - S 100V 1902-0026
11,0V 1902-3171
12,1V 1902.3182
13.3v 1902-3193
147V - 1902-3203
162V . 1902.0184

Pages 5-6 and 6-7, paragraph 5-30 (cont'd):
Change step { to read as follows:
Adjust R170 and R709 for best compromise between pulse shape and jitter. The best pulse shape generally occurs
with R709 adjusted fully ccw.

Add the following instruction to step m.
If necessary, readjust R709 for optimum pulse shape and minimum acceptable jitter.

Poges 5-7 to 5-9, parngraph 5-32:
Add the following instructions to step d.

- To select the value of CR704 the 620B can be tuned anywhere in the frequency band Measure klystron beam
current with R706 and R709 set fully counterclockwise. The minimum current should be about 256mA. If the
minimum current is not correct, change the value of CR704 to obtain proper minimum current. A 7.5V zener
is typical. Decreasing zener voitage will decrease klystron beam current. Use Table 5.2a to find the HP part
number for various zener voltages within the allowable range. Adjust the beam current to get minimum pulse

. jitter consistent with best pulse shape. Beam current should be kept below 28mA. If necessary, rotate R709
clockwise to reduce jitter. Keep R709 as far counterclockwise as possible to maintain the best possible pulse
shape,
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Page 6-7 to 5-9, paragraph 5-32 (continued):
Add the following instructions to step q.

‘Adjust R709 to obtain optimum pulse shape with minimum acceptable jitter. In some cases to minimize jitter,

it might be necessary to allow slight overshoot of the leading edge (see Figure 5-8a). The best pulse shape
generally occurs with R709 adjusted fully ccw,

* Page 5-31, Figure 5-28: .
Replace component identification photograph for AT00 with the fullowing photograph,
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Component Identification, A7OO

Replace appropriate parts of schematic with the following partial schematic,
Also on schematic, change note 1 and the asterisk note (*) to read as lollows.
1. R707, CR706, and 5103 are included in 618C's only; omitted in 6208,
* Factory selected part; typical value shown (typical value for CR704 on 620B’s is 7.5V).

Cont.inued..
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00618-90029
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CHANGE 1 {Contd) - |
(618C Only) Page 5-31/5-82, Flgure 5-28: | | .
Change the color code of the wire connected to the wiper of R168 from green (5 ) tobrown (1D .

Page 64, Table 6-2: :
Add CR704 1902-3182 CDO DIODE ZENER 12. IV 5% D0-35 PD ~.04W.
Add CR705 1202-3070 CD5 DICDE ZENER 4.22V 5% DO-35 PD = 0.4W.
Add CR706 1902-3104 CD6 D1ODE ZENER 5.62V 5% DO-35 PD = 0.4W,
~ Add L701 9100-1657 CD8 INDUCTOR RF-CH-MLD 1.5 MH 5% .23D x .57 LG.
Change R706 to 2100-0567 CDO RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN.
- Change R707 to 2100-3211 CD7 RESISTUR-TRMR 1K 10% C TOP-ADJ 1-TRN.
Add R709 2100-3252 CD6 RESISTOR-TRMR 5K 10% C TOP-ADJ 1-TRN.

CHANGE 2

Page 6-7, Table 6-2:
Replace the fuseholder listing (below F101) with the following:
2110-0564 FUSHEHOLDER BODY 12A MAX; 260V MAX 28480 21100564
2110-05656 FUSEHOLDER CAP BAYONET; 12A 250V MAX 28480 2110-0565
2110-0569 NUT-HEX, PLASTIC 28480 2110-0569
1400-0090 WASHER: RUBBER 5/8” OD 00000 OBD

CHANGE 3 ‘ | . .
Page 1.2, Table 1.1: ' ' :
Replace the Sync Out Signals, and External I'u!se Modulation specifications with the following:
Sync Out Signals: Slmultaneous with RF pulse, positive. In advance of RF pulse, positive, variable 3 to 300 micro-

seconds. {Better than 1 microsecond rise time and 20 to 100 velts amplitude into 1,000-0hm load.)

External Pulse Modulation: Pulse requirements: amplitude from 15 to 70 volts peak positive or negative, width 0.5 to
2,500 microseconds,

Page 5.3, Paragraph 5-19:
Replace steps ¢ and h with the following: ‘
¢. Adjust Pulse Generator for a +15V peak, 1000-Hz output with a pulse width of 0,5 us,
h. Adjust Pulse Generator for +16V peak output. Display should be the same as in step g.

CHANGE 4
Page 6-31/5-32, Flgure 5- 21}
Change R523 to 500K.

Page 5-33!34, Figure 5-29: ' v
Add C150 56 pF connected from V101-pin 7 to pin 8.

Page 6-7, Table 6-2¢
Add C150, 0140-0191, Check Digit 8, CAPACITOR-FXD 56 PF +5% 300VDC.

Page 6-8, Table 6-2:
Change R523 to 2100-2736 CD9 RESISTOR VAR CONTROL C 500K 20% LIN.
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