Errata

Title & Document Type: 8406A Frequency Comb Generator Operating and
Service Manual

Manual Part Number: 08406-90001
Revision Date: May 1980

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available

product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies

www.valuetronics.com
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{ HP warrants that ts softivnm_hnd*ﬁfrﬁwnrc designn'tied_ by HP for u

~ tenance,
}

A Packzizrd products, Sy i
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- Hewlett-Packard ,Company certifies that this product met its published specifications at the thne of |}
| shipment from the factory, Hewlett-Packord further certifies that ity callbration measurements are | . -
|, traceable 10 the United States National Burean of Standards, to the extent allowed by the Burean's
| calibration facifity, and to the calibration Jacilitlés of other International Standards Omanfza_rianl

hembers, | N :
’ : : . t
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, This Hewlett-Packard Instyument praduct Is warranted ngainst defects In material and wérkmnnsbip
for a peried; of one year frain date of shipment, During the warranty perod, Hewlett-Packard Com-
pany will, at its‘option.‘_cithcr_:epnl; or replpce products whl_ch prove to be defective, .,

; B : f o : i ) " ]5
For ‘warranty service or repair, this product must be retumed to. a service fncllitykdesignntcd by HP,
. Buyer shall‘prepay. shipping charges to HP and HP shall pay shipping charges to return the product to' -
- Buyer, Howeyer, Buyer shall pay all shipping charges, duties, and taxes for products r¢t_umed tc HP

from another country,. |
. i \,: N | t H

an se with an Instrusient will execute
its programming instructions when properly installed on that instrument, HP docs not warrant that the

uperation of the lnstrumcnt;’gr software, or firmware will be uninterrupted or error free,

'
. ‘ L
I i ° 1
. v i

'LIMITATION OF WARRANTY

The foregolng ‘warrqﬁty shall n’it apply to defécts resulting from improper or inadequate mninmn'nnjcef

by Buyer, Buycr-gupplied software or interfacing, unauthorized modification or misuse, operation |
" outside of the environmept{q specifications for the product, or Improper site preputation or l‘nn_ln-j
‘ i '%‘ o . ) ) b v

) ‘ | ) : ) ' . . . L L '!

- NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, HP SPECIFICALLY DISCL AIMS THE IM-
PLIED WARRANTIES OF MERCHA'NTABILITY. AND FITNESS FOR A PARTICULAR PURPOSE.
i . ¢ . ; "- t B : ] .

EXCLUSIVEREMEDIES  « ' 1 - | y

L ; ) | i o R . ' ) :
..THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, ICIDENTAL, OR LONSE-
QUENTIAL' DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY. . \ ’\ ; ‘(; - i A3y ]! ,; o 1-! | Sy
b , ‘ G 4 A o r.”'i’
: b .Ass]sremc . AT -
! S B RS B
Product maintenance agreements and other custdmer _assfsrance agree;r:enf;s.are avallable for Hewlett-
o i . v 2 T

| !;f ‘ n

For dn}: as'sgsrance. contact your nearest Hewlett-Packard Sales eunic!.' Sfrvfbé‘ Office, Addresses’ are ,
provided at the back of this mantial, o Lo ‘ ‘ LT

.

]
1

: : 1
. " : Vo
| : ! [ _ 8 ot i .
' i | : L ) _,‘l ) !
: g ) , ; . 1 _"!J; ! P

[




."‘i '=|
1 g0
Y RPPart Mo, DB4088000) |
. T ) !

{

HEWLETT
‘¢ PACKARD
| | R ; \

1 , . }
: j !. : a.'!‘ : o
SERIALS PREFIXED: 648: 707.

" Refer to Appendix I for lnatrume'nts ’
Serial Prefixed 532~ and 641~

H
s i
: P i
) ' ‘
4 H
p oo o j
i
.‘. '
: i i
! '
' i
i
! 3 .
x ‘ I ‘,
. : It
: | ' N
o1 )
.I »l H
t 4 '
M o
ffi =iJ
3 1 LS4 v
i
il
g -
i
]
1
i

CLopyright HFWLETTPACKABD COHPAHY 1oss'

N ) 1

¥
|

P

v . oy L . b

i

_IWO FGUNMIH BNOVE PARKWAY, SANTA ROSA CAUFOHHM.ES'IU! UsA

Pax igraphs 4-8 to 417

Valtietronics.com -

Model B406A

4




1 7 A i ! i ' r‘ ’ 5 ' ) i ot
j .iI\L" Lo l }“ \ i . ! i {; .

| : o | SAFFTY GONS‘)IDERN’IONLi o , Acljunstmnntn deseribed n the ' mn}nunl are pur»
: j \ o fonmed with power supplivd Lo the' instrument
il :GE'NEHAL - 'I‘his is n Bnfety Closs | instrununt - while protective covers are remoyed, Energy avail-

'; (Pm"id“d “’m‘ férmlpnl for, protwtiw warthing), " aple bt many poinls may, i} m%nlucted result in

. ey ;
OPERATION - erom: APPLYING. pbwnn . Pesonublpjurys ]
o yerify that the \power trnnsformer primary. s Any ndjustmcnt, mnintt.nnmu and repair of the
/" malched tg the p'\rnilnble line voitage , the cormut. opencd - Instrument under ‘vpltage should he
i ' fise Is fnstalled, : fand Safoly Prucnutiopp are tuken . nvolded ys much as possible, mid when inevitable, ‘

A (see the following warnings), Tn addition, note the ' should Jne earried out only by o !sldlled person who .
insﬁumcnt 5 extemnol mnrking_s whivh Are dcscrihed ~ s aware of the. hnrnrd involved, | ;L

" . L LI
Fy under Snf’oty Symbols, Lo e o Cnpncltors inside thn instmmunt mny stlll \he

"l M i h 1 o 4

SN vt VL v charged oven if the instplmcnt has been discon. - ;
N \ if o , heqted from its source of supply, 1+ oy !

Y Seiviriqg instructions nre ' for use by serviee: . c .
trained’ personpel only, To dvoid dungorous elecs - . '

Y trie shocfc, do npt peeform uny servieing unless SAFETY SYMBOLS L

o : C B Instruction manual symhols lhe
S quuliﬂcdi to do e by ”! S A - product will he marked with this
O BEI‘O}IE BWXI‘CHING ON THE INS’I‘RUMB\IT. V' v symbol when it.is hecessary for,
o - the prowctk carth terminal of the. instmmcnt e : the wser to refer Lo the Instrue.
v ;.must be connected to pe pmtcctivp conductor of:} 7 “tion nmnunl n order. to protect -
-1, 'the (mains) power cord, The' ‘malns plugshellonly .~ .+ ngninst damage to the produnt. [
" be inserted jp a socket outlet provlded ithupro- ° e E R : L
tective emrth’ contect. The protective netlon must + N :
- not be negntcd by ‘the use of an extension cord 5 lﬁdicnles lm?nrdom Voltﬂgt.b. |
{power cuble) ' without n protegtive conductor o
: (groundlng). Grounding one cohduetcr of n'two' o .+ Barth termiunl (somctimms uaul o
B conductor f}mtllet is not suftir!ent protxzn}lon.. ;o ._._L_... dn manuel to indicate circuit b
) | lf this lnstmrnent i5 to be energimd vin an mitos f‘ 3 - g;::;g;;;n cnnuf(.ted to ground?d A
hansformer (for volinge reductio.) make sure the ;; N . AR I L
.-~ common terminal {s conpected to the carth tennl s P ! I N
_ nnloftlm powersoume. , ' LA n

N
| | e e WARNING elg denote 5
Any ‘interruption of the protectlve (gmunding) | WARNlNG h::nrd ItN:nlls :tﬂlnug?‘o t: n
' conductor (inside or outside the instrument):or ’ + procedure, practice; or the ke,

disconnecting the protective earth: terminal will | which, If
v If not correctly performed -
\‘ y ;:nuse (s p'la:c]ntlnl ghock hnlexrd that could resuft - ‘or ndhered to, copld result fn. ) !
i1 inpersonatinjury, - ! o ~ personal injury, D/ not proceed
' Whenever it s likely that the Erotection has been © . heyond n WARNING sgn-until
& impaired, the instrument must be made Inoperatiye -, the indicated condjtions are fully '
and he secured against any unintended operation, underslood mnd met, ’

i .
1
f !
A

Only' fuses with the. rcquimd rated current, veltage,

The CAUTION sc’gn denotes )

o and spccified type (normal blow, time delay, cte,)

o should be used, Do not use mpnired 'fuses or short CAUTION “hazard, It ealls n'rtentirm to an
cireuited fuseholders, To do 5o could enuse o shock aperating procedure, practice, or -

oo five hazard, Y R R “the like, which, i{ not correctly

Do not operate the instmment in the presence of;| g pcrformc.d of ndl'cred to, could !

flammable gases or fymes, Operation of shy elec.' A ; esult o dnmnge to or destrug.

1 tion of part or all of the product,
trical instrument $n such an chvironment consti- he
tutes a definite safety hazard, Do not proceed Lyond a CAU-

, ‘ | * . TION: sign until the indieated

i Do not install substitute parts or pcrform nny un- ' © vonditions are fillly undcrstood
: nuthomed modificntion to the instrument S © ' and met. ,
. ' L :J c .,i .. .!‘!1‘ ‘!
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; Modol B406A

i g

T o . : oy

cd

I

"' GENERAL

Y

* 1-1, DESCRIPTION,

b

A

1-2, The hp Maodel 8400A supplies n frequency comb ' ‘
- with a selectable spectral line spnelngof 1 Me, 10 Me, .

100 Me, or the frequencyof nn externnl trigger signal,

Tlie {requency com generntedlsusnble lont lenst4Ge, ©

1-8, The Medel B4GGA proyides these additional
features; : S

a, (')utpu; lml Is piolltlhuousily, vnritif:}n by n front
)pmml control, ‘ RN

b, Interpolation nrﬁpllnide leyel Ls continuously var-
jable by a front panel control, w .

" e, Comb frequancy or external trigges frequency ié

¥

i

- golectable by frant panel pushbutions, This switch wil .

1

oo

', | Comb Frequency Aceu

in the, output siganl, .,

. ‘, Py

+ hotpermit more than ohe bultop lobe pctuntedata time

te avojd confusion .

RIS

.. . sEemoN1l |
'INFORMATION

Sectlon 1
=110 1.6

3 oy
‘ ’ Paragraphs 1
] ’ '

1

1

d, Front panel BNC jncl:s’qré provided for modu-
Iation and exterral trigger frequencles,

e, A swlteh is pn‘*ovlded on the rear 1npmn lo switeh
the instrument to 230~volt aperation,

1-4; INSTRUMENT IDENTIFICATION

!

" 1B, Hnwl;elt'-'l’nclmrd upes ntwn-éccllon. clght-digit

-serial number (on Instrument eanr panel) to identify
- Instyuments (000-00000), The [irst three digits ace n
serinl prefix pumber, and the Jast five Jigits refer to

on gpeetficeinsteument, If the serial prefix on your in-

strument does not nppear on the title page of this
manunl, there are differences belween the manual and

your instrument which are dederibed in n Manual
. Change sheet included with this manual or In the Ap-
“pepdix (I any), IL Uk information is mpssing, it eanbe

supplled by your neirest Héwlelt-Packard field office,

'fnble 1-,1.:'Sbeciﬂcntlnns U

Gomb Fundamental Frequencles: 1, 10, and 100 Me,
- pushhbutton selected, gopernle hnrmunicnuy related
- Bignals usable to heyarid b Ge. J ’ :
racy: +0,01% (0" to 60°C),

External Modulation: External modulation sighals can |

be uged to phnge modulnte any of the combs to
produce sldebands for Interpolation hetweeh fixed |
comb markersl, 'BNC femnle connector,

External Triggert Externnl signals, (normnlly sine

w1 ' |
. | Peak Amplitudes} : waves) hetween | Me’and 200 Me can he used to {
K 1 Me Comb {10 Me Comh| 100 Me Comb produce combs spaced at [requency of trigger
10-600Mz | >-80dBm_[ >-G0 dBm >- = slghals?, BNC female copnector, o
Da'l“ 1,0 Ge — b - Bm ; ' .
0.5:2.0 G | S-10 aBm | 5-50 diim — | Powerp 116 or 23(3 v:?lts £10%h, 50-400 cps, 2 watts
-2 Qe - _- >-36 dBm . Dimensionst ) - - '
2-4 Ge | >-82 dBm | >-82dBin | 5-37 dBm ,o B s aas bl ; La N i
.~ *Penk slignnl level defined In té"rrps of eguipment 1 &:&%‘;ﬁ:"? : ; | y
i |+ ew signal leyel (o8 mensured on hp 86518/8518 o Lo : . 1
- Bpeetrum Analyzer), ' : ' S R B
OQUTPUT AMPLITUDE control permits continuous SR 1 ' ,
| ‘level ndjustment, , o : : ; : - oo _ i '
Comb.Quiput Gonnectors Type N female, sobree im-, - . S e |
‘pedance approximately 50 chm, L !
- | Maximum :External Signal at Comb OQutputt Signals ‘ 11 \.
i E f.re:ggending L'watt (pk and av) may cause damnge,  yiet i B R o | [
Interpolation Function} 10-Mennd 1-Me combscan be I ; 1 ' _ ’
cdmbined intoprimary<secondary comb; Interpoln- [ oo EETT L ke

R

) .

T

; thon Amplitude control adjusts level of secondary

]

; ,‘(’/(1 Mc)‘B!gnnl

" Welghtt Not 63 (2.7 Ke); shipping 0 1) (4,1 Kg)

— - _ N T o .
* Mierrial modulstjont Modulatlop frequiencivs can be ns baw o & ke, Mlhoq;l; the leyel ol modulation yolioge required varies with meduialing fre. ;o
quency ahd the harmanle number of the comb belng modulaled, the Infopmation heve will derve o o gulder ] ; ; k

o produce widebands approsimalely 20 do below the matn comb m‘itrlur 2t the ) Ge harinonle of the appropriate comb (r'omlfmlxtpul amphitude at

© maximum), Iypteal modutation voltages are 1=2° my rmspl 200 ke for the | Me cumb ) i i‘
. B-10 my emeal 2 Mefur the JO Me comp 3 ; !
R : " 50-100 mv rimm Al 20 Me fur the 100 Mecomb ~ f _ .
. Blgnabe grealer than By rma at modulation il ey cnu‘uc damage, _ g | : ,
T PExternal Triggers Typlead byt nignal fevels topenerate externally lrsﬁnhd combe al the ir:rquency pfthe exterpa) telpger are in the ramge of 1.3 | |
volte rme, Loput slgnade greater than § volts kms may cauxe dapoge, With input telggees I the 120 Me frequency

lgan,lho QUTPUT AMPLITUDE
eontrol of the B408A can be used Lo nuljust the witput comb Jeveh,  When using wignals in the Prequency span from 20-200° Me, oulpat comb amplitude
Is & function of the Input signal Jeved, : : . )

e y .o ; o - g . *ll
02293;’2 ]J‘J . ‘ | ; . ) O ; .
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Sectloplr. = ' ‘et S Mudel 8406A
Figure 2-1 o v ) J | L
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S ster (1) o
_ I ““T""N : I
- BLIDE YOP FART . -
A T8 LIMIT é_‘“‘* o ,
(o j Co s1er (B)
b 5TEP @ ’ - PUSH DOWN
: SLIDE BOTTOM PART - 1o BELEASE ?
YO LIMIT : .
F] ;o , . i
3 ) : ] \
(I ‘1 .
o -
| i s H
STEP'(§) N
. PLACE INSTRUMENT.,
A, © iNTO cASE
¥
) l“. ?
; | o i s )
. Vo SET RET{:‘I?OERPBACK
S I STE?I'@ ‘ | ‘ LACE
' SLIDE OVER YO LIMIT , o | ‘ |
;o [ N _ STEP
L SRS o - ) : PUSH UP TO LOCK %
| 0 - B : : o E todee by
;I ' ;o 3 ‘ . ! .
] ! : i kS
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. Model B406A' R et ; A  Bection N
ol : . Parngraphs 2-1 to 2-14

7 : . 1

G sEcTIoN W

: ol oy
) | INSTALLATION =
ﬁ..|. .i{ﬂtldbUCTION. | | ~ 'y e, Plaue ond apnée} clamps ng shnwﬁ in step 4, and

Syl 2-2,  'This section contains; informntion on um;nckim;,
S ;’.lnapectlon, repacking, storage nnd instnll:lltim}.
Boopant 1 ‘

push units into frame, w

d, Insert serows on either side of frame, step 5, _n;ad
tighten until units yre tight in frams,

1123, UNPACKING AND IN\SPICT'ION.' | o, The complete nssembly ls now ready for rnck
(5" 2«4y Inapect instrisnont for shipping damnge ns soon maghting, b : | J
L it Is unpacked, - Check lor broken knobs'nand eon-

3 oty
1. rnectors; Inspoct cabinet and panel surfeces for dents 2:12, OPERATING FROM 115 OR 230 VoL,

" ahd seratches, A performance check Isgiven In Table 2-13,. The Modal ‘8406 mny he operated from cither

=2, It Instrument s damnged In any way or fnlls to 116- or 230-volt £10%,50-tn400Leps power lines, A

3 L-oparam-;bro‘mr?r,'n potily eareler apd your nonrest | slideswiteh nnthe'renr}mnnl permits quick conversion
]

Hawlet}iupnn rd field office, For nsslstance of any for aperating rm{p cither voltage, Insert o parrow-

- ‘kind, Including help with irstruments under warranty, binde serewdriver in the switeh slot and slide the switeh

- contact your Hewlelt-Packnrd field offien (see llst nt to expose "1156" mnrking for L16-volt operntionor 230" .
i) rear of this manual), L : : marking for 230-volt oporation, A 1/16 nmp fuse is .
T o = ; used for both voltages,, | oo
R ’.‘75}1 STORAGE ANP QHIPMINT.- - . CAUTION} . Be sure this switeh s In proper
:.Z-Bi‘ '-PACSEA?II\IG.' To prnuﬁt anunb{n ulnctroalu /,f -position helore turning on, ,
/o ‘equipment durlng storage or shipment nlwnys use the /- B EANT B " TN
]" A - beﬂt; pnc’mglﬁg h‘IEUIOdB llvnllﬂblﬂ. ‘. YUUI‘_ HBWlﬂll-t 2 14. pOWERGABLE. T]lﬂ MOdOlB'IOﬁiBE lﬁppedwml

(' n detachable 3-wike power enble, Proceed s follows -

-+ Packard leld office can provide packing malerinl such for installntion:

.- .. as that used for original [retory packiging, Contract |

i
i

s« packaging companies inmany eitles enyprovidedepend- ~ ° #, Conneet finf plug. {hree-gocket copnector) to pe
"} able custom packaging onahnrhmuce,[’ Whatever pack- - line jack al renif of fnstrument, 3
) 270 ing method s used, be suretonttachalag tothe instru- b, Comnect plug (two-blade with round grounding pin)

12 -maent itself glving your name, nddress, and pertinent to three~wire {grounded) powor outlet, Exposed por-
o detalls, o * " ' tons of the Instrument are grounded for safcty; when

only n two-blijde outlet is available, use connector

2.8, RACK INSTALLATION, ndapter (bp paftnumber 1251-0048), and eonnect short

ot

y.. 728, Whan the Model B406A Is to be rack-muunted, a wire from gldp of ndapter lo ground, -
{04, comblning case (Parngraph 2-10) or ndapter frame Sty ADAPTER
o {Paragraph 2-11) Is required, These ltems are nyall- by _ O FRAME

- -nble through your Hewlett-Packard fleid office, The
s two mothods for rack mounting nre discussed In the .

b __i[ollo:wing paragraphs, ..
" 2-10, COMBINING CABE, The combining chse (h};
1

27 1081AY shown In Figure2-3isne full-module unit whic N —7 2
cat . peeepts yarylng combinations of submaodule units sueh = _ hil s ~~5Ub MODULAR
~_as the 1/3module Mode) 8406, ‘The combining case can ® : : NI

" 41°) be used ns n beneh model or It can be rack-mounted
S A rack~mounting kit (IH) part number 6060-0777) I8
.- supplled to rack mount the combining case, ' Instrue-
tions fur using the case are glyen In Figure 2-1, When
only one-third of the case Is used, a blank filler banel
(hp part number 5060-0703} is avallable to cnclose the -
'+ upused front panel space, b AP

*

.57 11, ADAPTER FRAME, Ti adapter frame (hp part
= number 5060-0707) In Figure :?-2 §s n rack frame that
, 'necepts any combination of suhmodule units;

7, Place ndapter frame on edge of hench s shown in '
Lo steF I, Flgure 2-2, (Only two submodule units are §1- N4 '
.-/ lustrated for elarity, The method of operation §s the EE :
— . samefor three,) . o : Rg,’,’,fl‘r:ﬁ&fg@“”%?" -
.) b, Gtack units In {mm‘e ne shown In thp 2, Place ) i RE :' - SEEEER-d
. spacer clamp between upits, atep 3.1 T Lo ~ Flgure 2-2, Adapter Frame
S R SR R S - ‘ o SR
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3-1, INYRO

picrioN,

3-2, Thd Modal 8400 Frequeney Camb Generator i

used to cplibrate other instruments which displa

.1 Irequency domalp, ‘It Is usurlly used with Spoe

J't‘ll I o

o)
i

b

the
um

4-B,  FREQUENCY CONSIDERATIONS, At Jow beyals,
of madulatioli (phnae modulation), n sihgle pairof eldo-
bands appenr = varinble With modulition for pracise

{requeney determination, Athigher Javels of modulation
more gldebands nppenr which vermit- enlibratjod of

O
L
'f-i'

Annlyzerstocalibrate thejr frequency and output char-

neteristics, The. illustrationop the Melng page, Figure ¥ "davices (spectrum nonlyzors, [2equoncy metexs, ‘ote,)

31, shows In gonern

¢ the uperntion of the Model 8406,

in arbitrary frequency ineremoits, ' As with all mod- * ;.
ulation, the nbsolute necurycy "of the generatoy must:

~t'Ihe followlng parageaphs'discuss syeeinl polntg Iv';hlcl)

are Wot coverad th the goneral explanation ~ 1 he fnerensed Dy the multiple, of the harmohje wsed in.
! T l '

. order to obtnin the required neeuracy nt the gpernting’

'

r

LY

)

R
HE I

7 quency, 1-Me, 10.Mey,

ot

'5-8, INTERPOLATION MODULATION, Usually to.
calibrate tin instrument, thel0-Meeomb is'used first
to datarmine which lines correspond to the 10-Me .
markers, IInlllnehdclermhmli__on is requjred, the
INTERPOLATION AMPLITUDE control Is turped onnid
- the amplitude ’ndLusted.. This will give ten times iwore
" lines, each mar inig g 1~Me polnt, [n nddition to the
10-Me lines, If the 1-McOscillator/ only were used, the
‘same ‘necuracy would he obtnlnedibut there s the pos-
sibillty that o wyong Jine would be chosen If the th-
strument belng t'oslted‘_l;s badly out of enlibration,

- 8-4), EXTERNAL MODULATION, It modulation
thap ‘1 Me onithe internally generpted

spectrun other
omb is desjred)feed the oulput fram an externalogefl-
tor into the approprinte MODULATION jack {1 Mcand |
The level should be ndjustable

10 M¢ o;’ 100 Mc COMB

Y- §

saround 10 millivolts,

‘ipushbutton for the maly

;

epressthe COMB FREQUENCY

» frequency spactrum desired,

" The:output will now cont

alhmajor spectral lines spaced '

a

oy

f

i v haratontes), |

~ o1, voltage I8 fed i by menns of the E
. elther 1-20 Me or 20-200 Me, depending

+ justable In ariplitude arolnd ‘2 yolts, . Note that in the

frequendy (the percentage peguriey '3 the spme for all
R L "”'7_' f ! i |‘f‘ :I !, \’ '.l
=6, EXTERNAL TRICGER, The gxterhal triggor o
TRIGGER jneks, ', . '
. ; ’ upon frequepcy, — °
The signal used for external triirgering should ba nd- SR

- EXTerin} TRIGger positioh the OUTPUT AMPLITUDE -

. -control I8 opernble when the signal isfed inth the 1-20° *
"MC EXT TRIGGER jack, The OTPUT AMPLITUDE

" this jick is used, :1f the '20-200 'Me
- output. lavel must he ndjusted by vary

13

control may be sed to 'ndjust the oulput leyel when
]nclﬁ Is uged, the

ng thlllput'ievel p
of the externalteigger slgnal, The input from thig jack - ’
doos not go through the Diode Driver and therefore the |
QUTPUT AMPYLITUDE control will have no effect, In &
fact, the Instrument daes not eéven have Lo be on if the -
20-200 Mo jack Is us

- bachlator, The frequency spectrum of the output 1s o
- cumb with spectral linds spaced by the repetition fre-'

ofli, However, moara power, 1s
We o hower; |

at the [requency of the extertinl osdljllgtbr.-‘si SR : "‘“’"“‘”‘“""’.P? ll?lv-p'*.f )

Al v T W H ) i
P3re A 1y :_j. 3 r !l L . : g : : . P
’ N _ ’ - y _ L !l i SlCTlONI |V,- P I "), ' i
o i’ " THEORY 'OF OPERATION | o
.,-'5.;1‘::- K ,’ it ’ 0o Hl_]" | }n X ! . -]% o ! R |
4-1. GENERAL, oy ' ' sharpens the trapsition’ so that higher amplitude har-r

4-2,: ' The Model 8408 generatosn tr
tat, n repetition frequency of 1 Me, 10 Me, or 100.Me.
.. Buplied internally v at the frequency of np externnl

n{rnhit;f sharp pulses = ' Munjes areganernted) The100-Me Oseillator-Amplifier j

, - genenteslilgh-leyel harmonies yithout nllmplng and thus
l!l Y' HI o

- telggers the step-recovery dlode dire
1415,  INDIVIDUAL clRCUITS, .‘

: g1
I

- tothe Output Har

f.: ‘
- o
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1 uged

external oscjllator, -
Y . ',-
43, BLOCK DIAGRAM, g
"4-4, . Figuve 421' {5 n block dingram-whlch shows the
inter-cohnections belween the maln seations of the in-

- Atrument, Notp that only'one oselilatos Is onat any one
- thay, except when the 1-Me Interpolation Oscillator s
! ‘go interpolate hetween the'maln spectral lines of
Y the 1 )-Mc :Oseillator, In the ense,of the 1-Me and 10-
Mc Ogcillator's 'the 'signal i5'pnssed throughia' Diode
Drlver before it is n;%al_lqd to the, . Qutput  Harmople

- Generator (low-[requency signais donot generate har-
monice with sufﬂt\lentnmplitude when applied directly
nlonle Gen\rlntor). ‘The Dlode Driver
i thy oy :

- "} i{ f‘ ‘t"

i PR

o !
0229;»2 .1 A .
. } i '.“.1 ..'! K \ ' ;

B

+
o 3.

1

lqo-Mc) '}d_:.tlhg‘ frequency of an' ‘]‘#1'\-6. 1-MC AND 10-MC OBC[LLA'I'ORS,_' . .
<G ) [ ) d

-, 4-7, BSin¢e these oscillators are similar lﬁey will be

" elther directly to the Diode Drivir or to the 5- Me

+_lator phase-madulates the 10-Mc signal producing

deseribed together, Bath of these oselllators consist
ofn'Colpitts-lype oscillator ins common-emitler con-

! liguration, Ceystal’control iy uked In both oscillators,

\ M sigrinls aboye 5 M

- signnl §8 wsed for |

The putput. of 'the 10-Mc Oscillator goes directly to the
Diode Driver. Output of the 1-Mec Osclintor goes

-Harmonie, Generator Diode AICRI, The filter follow-
Ing removes nll harmonies: nbopveb Mewhen the 1-Me
terpelation between the spectral
cillntor,. The Interpolation Osell-
T “pper
Line overlap would be produced
were used for modulation, To o
N 1 C 3-1/4-1

line \of the 10 Mc o3

and lower sidebands,

) H . N
T ' b
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aoer A : i ) FREQUENGY
L 'f X il l‘I : . i “ ' i
o iMe I 1ome 100MC /! i
o PCILLATOR MSCILLATOR 050)LLATOR J .;
. | 54 : : ' N T / ;
INTERPOLATION , E 4
v ' AMPLITUDE OFF !, e /
;o 3 10 ‘ Il'lo. 1001 . lexr / ' o
Lo h R LYY L L -0 TG | !
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Vo S PR R ..I~ ‘
ST . Figure 4-1, Blokk Dingra '
C - ' o el o : - : )
" educe the confuston cavsedby byosets of signale, only  ‘Driver, As the output of the Diade Driver 18 varied,
" modulating frequencles 5 Me oy below are permitted the level of tlm,outpu:t frequency comb varies, '
.. tomodulate th_n 10~ Me signal, o - 4-14, STEP-RECOVERY DIODE, .
. '4-8, 100-MC OSCILLATOR, o o ;rl!i. Divde: CR1 i%s R ‘step-recovery glndé used for
' 4-8, 'This nsclllator Is also of the Colpitts t e with . harmonle generatlan, - Btep-recovery diodes opera’s L
a tuped jlnnk:circu'lt." Serles tuning o[l:hn cz?ypaml Is soniewhat differciuly than normnl diodes, In the
used to ndjust the frequency, ‘ ’ forward-hjased.condition they act as any diode, How- ..
‘ il : : ‘ ;v ever whenback-bineed, these diodes continue to cop- .
4-10, 100.MC AMPLIFIER, ‘ o duct due to stored carriers,  When the diode runs out
P : S } of stored earriers it shuts off abruptly, This gharp
~s 4-11, This Amplifier Is of standard configuration with cutoff generales a multitude of harmoptes, The alep
R tuned Input and a luned oulput, ‘The Amplifier is function produced is formed Into n impulse by the
1 energlzed only In the 100-Me switch position, since jt shorted transmission-line stub at the diode “output,
" . .t 'ls not needed othorwlse, - - oo The diode must conduct in the forward directlon nfter
- L Py vy L eiach pulse to replace the stored charge, A binsing
P : ~+ . . network(R10, L10) sets the voltage at the diode so that .
4-12. DIODE DRIVER AND ' ~ condiction takes place, The step-recavery diode.mny
. EMITTER FOLLOWIER, _ be used by itaelfl for harmonle generation, This I8 the

- 4.13, "I‘he: Diode Driver gencrales z fast-rise pu,lsle for . situation whenusing the 20-200 MC EXTERNAL TRIG- "
cacl eyele sinewave fed to the tunnel diode, CR2, This OER jack, ~For this applieation the Instrument does . .
"+ laot-risepulse produces nlarge current in the reverse ; hot haye to e turned cn, o

:1., ' direction of the Output Harmaonic Generator, CRI, When ., = By
s the stored charge. in'the diode is 'deplete’d,thc diode) 4-16, ATTENUATOR ASSEMBLY, : ‘

. _.opens, producing a step of vollage on the transmission  4-17, This attenustor (solates the step-recovery diode
-1 lineof the Hormople Generator, The Emitter Follower - from the output connector to glve n 60-chm output im-
o Is_ used ns o source of variable voltage to the Diode pcdnncg,’ . : :

R R .
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7”5-1. mmonucnon.

o B2, This anctl‘p\lhprov'dos matntenance and gerylee
- Information for. the Model BA0G8 Frequency Comb
" Geperator, ., Inclided avd;a tible of recommended
..+ test oquipmant, troublealwoling procedures, repajr
" 7 ond adjdstment proceddres, nand an in-cabinet per-
formance check which my be usad to verity proper
oporation of the Genuratnr’

‘ H g . ' A . v'l ". ‘?.
o -‘ ’, oot .{. | ’fﬂ
1 ' o C Saclion V!f
| | ; s Pm,-(}};rnphsb 1..".0,5 B ,’
.Z.h" ' : O ‘ . I ' . | :4 .,:5 I% B l) .‘Ei- |
0 seemoNyv T gl
et o | MAmuNAN_cli. o :,';,Jf
N ! B

tion of nll circults in the Gmmrntor and may be psad:

" Gablnet Pnrformnnce Uheckverinasthupmpm opern-'q '

i 1 .

[ As pnrt of an lncomlng lnapuctlon choek ol’ iin-
strunient fpeclficntions; - ) », il
D, pe‘*lodicnlly, for inatrunmnts uséd An s);atema 5
wlmre maximum -relinbitity is otutmost tmportnnoe;

c. as part ot troubleshooting pracndure to locn;e'

,“-B'a’ TESY IQUIPMINT. out-of-tolerance operntlnn, !
" Br4, Recommended test equipmont for performane~ :
L checking, ! troubleshooting, and Eepair is listed in 4, riter Any repnlrs or ndjushneu}s, bbfore return-
" -'Table ‘5-1, Othor test Instraments may be used if ing lnatm.nent to regulnr aervice; ‘
I :htellr apucificnllona entlsfy thu required clmrncter : ; ; .
. ietles, : , -
,"; ' =T, VAI"QIABLE LINE VOLTAGE, '

1. "8-8. IN-CABINEY PERFORMANCE CHICK,

" BaB, - GENERAL, The In Cabinet Perforlnn*aco
1" Ghecks, .Table 5.2, and Performance Cheak 'Test
O Card (to be filled out durisg incoming fnspection),

5-8, . Durlng the Performance Check, Table 5-2, con-
nect the Generator to'a power source through a.
varitble voltnge device so that line voltage may be
varled #10% from pominal (116 op 230 Vac) to ns-

SR vel;l specifications and provide n permanent record sura proper operntlon of the G’enarntor upder varjous
I,:{{';'} ejof he pertormnnce ‘of the instrument, 'The In- supply conditions, ;
- HEE -'"-', ¥ v U o a Loy '

; i | ' - i y v o o
Sy IR } - o

L H*' v+ 3" 'Table 6-1, Test Equipment Required L o
[ }
DS 1 B ’ ‘ '
o A+ ) Instppment Typa ! Critical Specifications /__Instrumant Recommonded |- .
I 1AC Voltmetor ) 115 Range: to1lmV, T - hp Mudel 400D/H/L/E/EL {// )
l! - ;,,h R S I Frequency Range: 40-200 cps ‘ : . i
T D¢ Voumt\tcr " '] Ranger 14 volts | o hp Model 406BR o

: 1 - .| ' Resolution; 0,2 volts ‘ T ’

o Eléc}ronic Conuter S Ranges 1 to 100 Me hy Model 52645 with
e N R Q\' : ., Aceurreyt £0,005% . hp Model 6263B plug-in -

}‘;j 1 [ Spectrum Mnly_z',er ) - 'Range: 10 Mc~ 4 Ge hp Mode) 8651 with
,a;,;}\, R i, R j I o \ . hp Model 853
tl";; \ Nofch Filtér = % v Rejects 2 Ge' - hp Model B439A
‘,-ﬁf RYFT{.Voltmefpr: N "y 7. Range: 100 Mc - . hp Model 411A
" {Varlable Autotranstirmer’’ [ 7% pawert lpmp _ Ohmite VTBF
Ay i,  Valnge: ioz to 128 volts P
’-'," ¢+ | Bignal Gehq‘rntur_ [ B %: Range: 200(Ke to 50 Me hp Model 608
|y |Signal Gengrator 1, ‘ !, FreQuengyt 1-2 Ge. hp Madel B614A ’
R qu'}dpass Filter ‘i},}\) i 'Y Pass}, 2-4 Gg, reject;other hp Model B431A
J - e e — .

;'{] ACCESSORIES 1. S e s ™y , :
o Uq-mA/y, W W[ BNC T Eomneetor hp part number 1260-0072

A UG-S-IQA/U N /i~ Female N-Male BNC connéctor hp part number 1250-0077

) ahing Wand. R 1 A Walsco 2047

" P.lamc Tuning Wand Y ' “I'. R Genernl Cement Company

i i) ! 2 N ' GC 8271

:1 p ."":;' \ W . N AT i - :

1y, 0223th Yy **ﬁﬁ}}‘ S X S 6-1

T AL INERY . M e t : ' s ' S

!“3 i ‘:.‘Ji - :h\ ,'f(,\_] : .;‘f;.,b ‘ ’,},_;i!'!f ] . ! L I _) s .

".' L "] \‘ Vg A "‘i“""i. Ll B ; ; } I.| o ‘ il . !
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Bectlon V- - 3
Table §-2 - .

.Modév_t ?m’ '.
oA

. T i ‘1, ‘ F
;o : ; Tnb%e 5‘.2;'5111‘-;Cn_b_lnat Perfukmance Check I

ouTRUT - - C R

ol

II
L3

!"_ P ; : . Ir>»tr .
TR A R o VERT DISPLAY .|
i -’ b ’ SBWEEP TIME , ,
KR ‘{-‘.‘,-f o o NPECTRUM WIDTH
iy S AT'I‘L‘NUA’I‘OR. .
! ! . R IF BANDWIDTH,
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T o.l -lncrnase lhe Signal Gnnerntor frequency at kpproximntely 200-Mc intervnls to 2 Gc, nhsor /
' ‘amplitude nt oach frequancy, ' If the Amplitude changes, marlk lhc level with ' grenge penc!l on the l‘nce of [ F©

]
p‘n.
i

. |n, Connuct 1-9 Ge Siglml Gonergtor to Notn}x Filter at the Input to the Spenh\bm ﬁnnly.wr
by Sot chctrum Annlyzer conlrols nu followst” TUNE , , , !, 10‘3 (.01 2 Ge FREQUENCY range)
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nput corres
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andin
1o mmurg mqt?zncy I ’

R Depress the 10 Me pushbutton’an Uu:‘B-lOB ' ,'\ ;" f

to 2 Ge and groater than -60 dBm from 10 Me fo 600 Me, =j 1;,
k., Depress lhc 1 Mc pushbuttau on the 8406, _»--’ - - ”' “ '1

: [nd greater. tan ~80 dBm rrom 10 Mg to 500 Me (ATTENU
n c.onnnct the cbunte. and mensure the Irequency. rJ[ust be v.iithmf 100 cycles. I}

ps ‘Depress the 100 MCs pushhuttun on Qm 840, The freguency;mus( bo withn 10 kc,

pear in' t}-;e spnee betwﬂer tht,a two lo Me pulses. _’-;E. aE '
‘ e Ol ‘l

i i . i

o, Depress th/e 10 MC pushbutlon on, lhe 8406, The [requency ﬁusb be! tvlﬁfih mhn eps, |
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h. Lenvo chclrum Analyser controls as inb }mri d, The frequcnc comb shpuld be smooth in ou}p%t with'| jnn ’ .
y output level of greater thay -36 dBm Irnm 1-2 Ge nd greater’ hitn, - 45 dB:h from. 100 Mc to 1'G

1 1 il
il [ EINS
| b the frequency comb should be smaoth in puh)ut' wﬂh an m‘[put leireL HE grente&- llmn »E}J qu Irom 500 Mc .
| ﬂ\'_ |
ety _\
m, 'The tlcquencv comb should be smooth In output with o/ lev;. q!ng‘} bl than =70 gBm nom bnn Mg tg ,2 Gr: '.;”
| R m hnve t  Lie'switched b 0 D ) i .

t; .
q.: Set the Spectmm Annlyr?r 50 that- two auccessivn lo-Mc,hnrmonius nre tl‘lispln od wldely bpnced, o !{l» Ld
r, Turn the INTEREOLATION AMPLITUDE control on the e4c:s runy c;ucku;lse. Tcp 1-Mc puisns should h}, ! ! Lo
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}_ i ;’,. .‘»OR BOTTOM INSTRUMENT COVER IS RE-" _damnged by small voltages or by heat! Be very'eare- .
i MOVED 'BE CAREFUL' DURING, 'I‘ROUBLB- ' ! '*\, fulnot to short the eircuit and thereby apply excessive .
I *\ SHOOTING ADJUSTMENTS,.OR REPMR. _'. . U’voltuge to! the transistors, When using o VIVM .

o | 1 B .! Table 6-2, " Jn-Cabinet Performance Pnck (cont'd) .,

,‘; 1, Becure caver tathe Instrumet n;the rear, Then‘s“de ’ '
M" § cover tnw{;rdlrahr nf ipﬁtrument. ;

Mode) B406A .. T : o o Beetion V
v Lo Lo _ o Pnrngrnphs -0 Lo bB-10

]

T T R
ol b.}l! Mengure 8400 cuinb output level,  100-Me comb should be grcnter than «A47 dDm over 2-4 Ge range
. ca o

f } . , 10-Me comb should be greater than ~82 dBm over 2-4 Ge ranye

Y . 1-Me comb should e greater then -B2 dDm over 2-4 G range

; Lo g \‘ ) (mn{ have to reduce ATTENUATOR to 0 DBlo seethls sanaltlvlly
il o ‘] S o inst mensurement), '

it IMopyLATION X

' /’ -',{',‘A::zm (] ln\'yf:(. l; ‘!, . !
Y +

Pﬁl," {

,’,‘.FAJ ",“:‘,tI.'J ' ! .
/I b, Conneet i Spstrument ns shown in Flgur!6-1, '

t

b, ! Deprcan the 1 Me pushbutton,

¢, Bat the B eatrum Analyzor to n conter [requency n[ I Geand upentrum width of nhout 3 Mc wllh nu II‘
Jandwidth of I Ke,

i Ny Cnnpuct n'Sighal Geperntor to i MC, 10 Mc COMB, MODULATION jack on 8406,

' :"‘qf' Set [requoncy of Bignhl generator to 200 Ke and ndjust oulput amplitude so that the Bidnbm:ds d!ﬂplnyadon
Spnctrum Annlyzor pre 20 db helow the nmplilude of the 1~-Mc comb,

R

- ' f. Read uze output lwol of the signal generator, This lovel should he less than I mV, (Actunl modulnting

i ﬁoltng reqhirud will be npproxlmntuly twice this slncn the lnput lmpednuce nt this jnek Is high,)
g. anre B th‘: ID MC pushbutton on the 8406, _ '
h Bet thc chct hm Analyzer to g chctrum width of 100 Mc and an IF bnndwldth o; 10 Ke, ' s

]l Bet tho frequency of signal generator to 2 "le and Jevel so that the sidebands dlspmycd oh spectrum analyzor
nre 20 db helow carrier frequency, Signel Generntor. nulput le\ml should be less than 6 mVY,
l

! ‘j 'Insnri a2 BNCT connector at the 1-20 Me Input and eonneet an RF Mlllivoltmutor to the open arm of the 'I‘ ‘
“{o mengure the input allfnnl»

k Depress EXT TRIG éjuahbuuon on 8406, set Bignal Generntor to 20 Me and Increase output Iovnlunlllﬁéos
. triggers, This |r3vel should be less!than 4 volts,

_k i{m. Connect Slgnnl Gennrnwr to the 100 MC COMB MODULATION jack of 8400 with the snme set-up ns In step k,

poprnaa 100 MC pushlmtton oh 8408, get Signnl Generator to 20 Mc and increnso output level until 8406
trlggers. Thig level should be 1eas tlmn 200mv, .

et Signal Generator [rnquencg to 60 Mc, dépress EXT TRIG pushbutton on 8408 undlncrense nulput level .

3"3' )],' of Slgnnl Gonerator until Comb Generator triggers, This level should be less tlmnz\mlts.

h

| ,} oo e éAUT}ON ! Btrut;w?t (the bloek dingrnl:n, Figgm 4-1, will help
‘!.‘[;‘) , Y re here), I margingl, perform the In-cabinet Performance
TO AV ID D AMAGE‘BBI;‘%hgg‘.I%ELI;&\gSg _{  Check to deter ‘mine the circuft which Is pausing the

. FROM.1 STRUMEN‘I‘ :

mnrglmxl performance, The ipsteument s steajght-

{ 2?3%&%%&”35{ con?%’n%ﬁ%. C?VERS forward except for the Dlode Driver, Note that the
o :

Y ' Diode Driver'is energlzed In the EXT TRIG position

{ : '5 9’ INSTRUMENT bOVE.R*REMOVAL ay ., of the COMB FREQUENLY switch in nddition to the

g. A [ 1 MC and 10-MC po§ ftions, This permits the use of
B-10, /To remove top ox. bottdn cover, pnsckew and the Diode Driver to Msquare® up the Incoming trigger

.,y ramove the couptersunk Phiilips-hend'acrews which _signal when using externnl trigger,
[ LI :
jii N 6e14. TRANSISTOR TROUBLESHOOTING,

i WARNING! 115/230 VAC AND DC. BU&‘PI& i 515, When trouhleshootlngtrnnslslpr eircults certaln
' WIRES ARE 'EXPOSED WHEN 'EITHER TOP! | :l, | \ _precautions’ must be observed, Transistors can be

' c), SRL 7 G . mensure emitter-to-base vollages ton common point,
- -“- 'IIOUI\J?HOO“NG A'}:D REPAIR, ° ,,] N ‘l uufln ks the ..hnssis(thex;z may be cnouhgh loop currct;t

_ et ‘belween the leads ofthe VTV Mto demage transistors
* 5 12 PRELIMINARY TROUB ESHOOTING' ‘ i ;When measuring resistance useonly the ranges onthe
"1'5413. The (irsf Btep Is to' deeide if the, trouble'is cnt-) ! ‘chmmeter which have 1.6 volts or less hetween the

" nstrophic or maggiml, If catastbophic, start wllh the, . leadsnpdwhose short-cirenit currentislessthand mA, .

power, s'.\pply and then trace the Bignal through ;hc ins) " 5"’0 ’I‘nble 5-4for the sn[e rnnges of popular ohmmeters.

i ) IR Uy A . pt v .

l “: -? N \l., o ‘f-i_-‘ ; g -m ' i 5 3
i ‘j, . '] .'
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- 'Table 6-8, Porformancu Ghack Test Card,

‘| Deseription

| Modulntion/Externnl Telgger
I

'200‘1{0

S -2 °Me
2] 90 Me
. “12-200 Me Input

| 1220 Me Input

1 20 Me

Input level
¢ Input leyel

Input leyal -

" Triggesr voltege

volts
volls
volls

volts

' be10, IN-CIRGUIT TESTING, 'The most common’,
", ‘causes of transistor fallures are internal short- and

ojjen-clreults, Iy transistor circult testing the most

e U important consideration 18 the transistor base-emitter

; . Like the control grld of n yacuum tube, the
©<. "base I8 the roptrol point of the transistor, The -
'+ emitter-hnse voltage should be a fraction of & yolt
wel - ‘the polarity nndexactvalue depending uponthe material

| . -'.'_'l;nhlp 5-4, Bale Ohmmetef Ranges for
' 'Transistor Resistance Measurements

, Soctlon V
. Parpgraphs G- 10 to 6-18

of the teansiutor and the curront eaprried, Shoxt the
emitter to'the baoe, If the teansistor Is workingthe

4

yoltage on the collpetoy should go townrd the supply.

voltage, o

617, OUT-OF-CIRGUIT TESTING, . Whila 1t s not

recompmanded to remove the tennslstors from the n.
strument for troubloshooting ne a general rule, some-
times it is impossible to jsolate troubles to n par-
tieular tyansistor, 'In such case it may be pecessary

to remove the suspected transistor und test it opa -

eurve treccr, Do NOT removentransisior for test-
ing -without: gome indication that this particulnr tran-
gistor s at fault, Use o hopt sink, such ns a pair of
Jong-nosed pliars, hotweey the soldering lron and the
transistor,  When soldering n transistor hack in.the
eircult use the spme precautions ns whenunsoldering,

1f o partieplar transistor is all right but the cireuit

still does not work, tey the transistor nhendand behind
the suspected ope, Table 6-5 glves typicsl rdsistance
measurements of transistors, ' .

. ' : b
5-18, PRINTED CIncult COMPONENT REPLACE-
MENT,” Component lead holes in the Model 8408

eipeuit bonrd have plated walls bo ensure good elec~ -

trienl contact between conductors on the opposite sides

. of the hoard, To prevent damage to this plating and to

the replacement component, apply heat sparingly and

work.carefully, The following replacementprocedure ;v

is secommended; - 0
n, Remove defective component, ' -

b, Melt solder in conponent lead holes, Useeclean, - |

dry goldering lron to remove excess solder, Clean

") holes with toothpick or wooden spMnter, Do not use

wetal tool for eleaning as this may damage’ through-
hole pluting, - ' : : :

’ Open | Short Lead ' _
| Safe | - Ckt | Ckt' = C
~ - |Ohmmeter| Range(s) |Voltnge| Current | Color[Polarity Table 5-5, Output-of-Clrcult Transistor
: y RxlK L0V T — Resistance Measurement
.HP 412A g”: {glo(l{ {‘g“; “1}3 ﬁ& Br::gk t Conhect Ohmmoter ' Mensure
L RxIM |10V | 1pa ‘ Transistor Pos, Neg, | Resistance
Rx10M | 1,0v |01 pa | Type lead fo | lendto | (OWM8)
g: ilgk i:gg Qél???plgn Red + : Small [emitter | base® 200-500
HP $10C (R x 100K| 1,3V (6.7 pa |Black| - pNp | S8 fottter | colloetor | 10K-100K
. RxIM [1,3V |0.6pn Ger- 1
' Rx10M | 1,3V |0,06 manium p’ emilter | bage* 30-50
ower :
Raik |11V |10pn |Back| + L emitter | collector |[JER) *
HP 410B [Rx 10K | 1,1V | 11 pn | Red -
C O |Rx100K| 1.1V 1,1 pa small [228¢ | emitter |IK-OK
Simpson {R x 100 | 1,5V fma| Red | + NPN might ren
260 - : Black| - Siticon open)
Simpson [Rx 1K | 1.5V [0,82ma |Black| + bns‘e emitter }200-1000
_ 269 Red - p ' li t : Im high, often
Triplett |Rx 100 | 1,5V |3.26 mA ower [collector| emitter |grenter than
i | 630 |Rx1K |1.6v [326 pA "“giﬁ;;’““ M
" | Triplett |[Rx10 :|1,6V |760 pa Number *To test for transistor action, add colleclor-hnse
- 310 Rx 100 | 1,6V | 76 pa short, ‘Measured resistance should decrense,
02203-2, 55
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- wige,

Bectlon V|
Parngraphs 6-10 to 5-22

¢, Bond lond: of replncement compopent lo correat
shape and Jnsort component derds nto lad holes,
Using hent and solder sparingly, solder londs inplace,
Heat may he nppliod to eithpr aido of the honrd, Use
heat sink (long-nose pliers, commerclnt hent-sink

i weezers, ole,) when replaeiig transistors and diodes
" In ordor to preveat condoction of exeensive hoat from
the soldering Iron to the component, Flrm applientioy
of hoat for Liie shortest possible tima is the rule, |

d, Through-hole piating breaks nre indicated by the:
separation from the board of the round conductor pnd
on oither aide of the hoard, 'To repnir brenks, progs
cohductor prds ngninst bhoard apd solder replacement

_~component lend n.copduetor pad on both sides of the

board, " ‘

6-10, ADJUSTMENTS,

6-20, Rarely, If ever, will it be nocessary to perform
adjustments op a pnrh _

. form these ndjustments #4 a porformance check, Use

the Eerfnrmnnun.chnuk. '8t Umits givap heye, should

_nol e constr‘uPd as part of the specllications,|

6-21, POWER SUPPLY, Perform the following Lests
at elther 116.0r 230 volt 50-400 epe, unless otherwise

i hoted, Whoen line vollage variations nre specilied, the

. test limits apply nt the following voltagest ;

. 116 VOLTS 230 VOLTS
Low line 103 volts 207 valts
! Normalline. 115 volts 230 volts
High line 127 volis 253 volts

i - Proceed as [ollows;
* n,'Depress 10 MC COMB FREQUENCY' pushbutton,
| b, Bol INTERPOLATION AMPLITUDE fully elock-

|

eular instrument, DoNOT por-, -

—

) _]QUTPUTAMPLITUDEu b‘ o » fuily clockwlno

1

Made) 3406A

Cy ! " .
¢, Bat OUTPUT AMPLITUDE fully elockwise,

d, Connect n de mid ap ne volbmoler to the »14 vojt
8upply, This isnylolat wire on Lop of the printed elreuit,
third terminal from the renr (see Flgure 5-2 for

~ loeation), J

8, Vary the ilne valinge from dow to high while wateh-
Ing the meters, The de voltage shovld siay In rogula-
thon within 0,6Vde npd th: ne voltage (rippld) should
he below 8 millivalts, ’

f-22, OSCILLATOR FREQUENCIES, Copnect the Ip-
sleument s shown In Flgure 6=1, The 2Ge Noteh Fllter
provents overlonding of B61/8661 Bpeclrum Analyzer
nt the intermedinte frequency, hut may not be peces-

sary with nll Spectrum Anniyaora. Butlanlmrntpr ,

cantrols ns follows; /

COMB FREQUENCY , , . » ,'» » , 100 MC

LI 2 e ) OFF

INTERPOLATION AMPLITUDE

Y , : =

P Bet Bpactrum Analyzer to n copter Irequency of
1 Ge with speetrum width of 2 Ge, The frequency tomb
shoeldhie smaoth in owtput, If pot, tune A1T1 (sen loca-
tion diagram, Figure 5-2) with n Walseo 2647 tuning
wand for n ainble frequency apd AIT2 for maximum
flat output in the 400-Mc reglon ns the QUTPUT AM-
PLITUDE control is varled from meximum tonInimum,

b, Comneet counter and tune A1C30 (sec location
diagram, Figure 6-2) for 100-Me frequency,

¢ Depress 10 Me pushbutton and use counter to
mensure frequency, Tune ALC18 withr General Cement
B271 plastie tuning wand to 10 Me,

d, Depress 1 Mepushbultonand use counter Lo mens-
ure [requency, Tune AICT to 1 Mo,

1 ‘ !

02203-2
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. &N INTRODUCTION, " © . Nl -
8-2, This section cantalns fpfurmetion for ordering

- replacement parts, Table 81 ligts parts in alpha-
mimerical order of thelr rofcrence, designitors and,

Indicates the deseription nnd hp Biodk number of dach -

part, together wilh pny applicable notés, Table 6-2

- -lists parts In nlphn-numerien). order nf their hp stock

“pumbers and provides the following ' Informution on

“eachparts S S

n, Description of the part (see list of nbbreviations
below), + Con o

‘ b..'l‘ypiéni manufaeturer’ of the part In a Hve-digit

codej see st of mapufacturers in Table 6-3, :

¢, Manufncturer's stock mumber, .

d, Totakquantity used in the Instrumient (TQ volumn),
y ' ‘ ‘x‘ .!

A : . ' i
) ’ H !

i o

g ' . ., REFERENCE DFSIONATORS ‘
' A = asnambly F o, =, fune M T s mechantest fan y »  yucvum, Jube, neap
' B = motor Fl » filter . LI . rlu; . n bl ph'clnull. sle,
BT . b&lt!r! Ic < Inbegrated ehrcult q = Iranshator . VR e yullage regulator
L C » capacilop R » Juek ¥ R = pmalater w “  cable '
O CP e roupler K * relay BT 1w tharmistor X » parkel
S eh o dlode . L » Inductor b8 = mpaileh ¥ »  cryala)
YL Bk = delay Laa ‘ 18 » loud apeaker T w tranaformer 4 =l eavily,
P8 = deylce signaling (lamp N’ * peler oy H = lerminal board piwurk
L i B = mlac elecironie part MK .= mlerophone * © Tp » Leal potnt
. v : o o L ' :
‘:“ ,, o : ‘ L Annmmmﬁs 7 ; . i
AT » amperan I -~ moheneles { N = rormally openp HMO  »  paek pount on)
?".‘ s o AFC = dutomatic Irequency contrul How » hapdware . -N'PO . uigalln’pmlwi mero MBS *  mulemenn -%?;:n
Lo AMPL e mplu{-r’-: lEX = hexagonal (eero Lempernture nwy “  Feyprae working
; L SRR . ; ha = marcury confliclent) ! village
DFO = beat frequepcy nsclllator MR w hour(s) - NPH < e pegalivesposilives Bl . alowel o
RE Cy -'hmmum coper . na » hore . pegative o o Now low v
Bl = binder head ¥ . lnie Siedinte | MUER o ok reconmended oy ESR = o
B n b L B e meied 0 e T he
BWO  w_hackward wave oxcillator B o 1 nesndencnl - Vepacemte T EFMISOR > semlconductay
CER o commpe BE e e Oub ' » wderby descripon G 2 M
CMO = cablnat mount n; - o ol » oval hesd . R T
COEF » codficlent - K » Wlox1000 ' 0X = oalde BPL e mpeckal
COMP | = Compestion | L v nnd Pt pek CRE m . boiintess sherl
i COMDPL = complele LN . i'n..m r rc = printed elredt |, ! g'%l, . ':?.".'n""‘
CONN = conneclor LKWASIE = Jock washer PF = piedlamds s 0 S
CP ' = cadmium plate 06 w Iogarithmie aper faurnds TA = {unabulum T
Shr L ke i Eaner e peere 7D
v » elockulae ; ; « bl = )g-? Py » prak inverne yoliage ™mnooo. lmm ’
DEPC = d!{mlld earbon MEG . wigs ./ PRP  « pasllive-pegalive- TL *  Hlanium
bR = drjve - mee S sitive TOL jujerance
ET FLM » meial Him m [ jutersn
ELECT » slectrufylie METOX  » metallic oxlde : PO, - » partol THM R frimmer '
{1 ENCAP - enopmlaled MFIt = manufacturer PaLY o plnstyrene TWE e Iaveling wre lube
EXT) - » exemal ! Mz » pega herix CJORE = porcelain u o mleaied
. i MINAT = pilnlaturs 8 o posltlonts) - ; o
F | = larsds oM * PIOmer.a) POT = paletiomelar yAR ® yapishle !
i = Nathead | k:‘m Cm moun! 24 pp . p!ll}ln-plnk YRCW = de wopking rojis
FILI = [llater hend o T i 2 PT o« polnt : W e wim
FXD e flxed : ‘ PWY o« peakiworking yoitege b A _
' G wiglga t108) N = pano (}0%%) RECT = reciliier wiv = working lnverse
GE - =/germanlum N/C . normally elosed nE = radio irequency volinge '
oL » glans NE = nean Jut = round head vr ww »  wirswound
oRb f{ ground(ed) NI P w plekel plate Flght hand w,0 = wilhout
ITRIN . ] :
02203-1 o { g-1

) y

H
N Beotion VI
- Parageaphs 6-1 Lo §-7

. skcnowwi .

i

6-3, Miscellanoous parts not indexed fn Table 6-1

are llsled at the end of the table, | §

&-4, ORDERING INFORMAYION, |
66, To ovder n replncement part, nddress order ur

. Inquiry to your neprest Hewlelt- Packard field offiee, " -
6‘0»

Speclfy the following information for epch pret

f, Modelnpd cdmplote sexial pumbar of fnstromaent, -
b, Hewlett-Packard stack numbar, '
8y Girbu!l Entermme dogignation, | - ‘ i

d, Deseription, ‘ it
6-7, ‘o arder a part hot listed In Table 8- UAnd 6-2,
give ncomplote degeription of the part and hielude jts
funetion and loention, : TR

. S P
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{

[

www.valuetronics.com

FEN




Beetlon VI ) o I,I:_!: - Ly P ) Modelﬂliﬂuall ik
o Tnblo 0-‘1 : ) ' . : ‘,”._fl :;;‘ . : oo : . \ : \ ’
. ! ] i . ] N ! : : ) i
Muisle 6-1, Reforence Depignation Index R b |
: i - - — -
‘ &%‘}’;&'{f{m ¢ Btock No, o " Dosoription 4 ' _ Noto
y 1 i H : i
[ ',‘ '
[ osuosceoos | soarn AssYr EveHED crrcury |
D oAl 0160-0L74 c;r;n CER OJ47UF +80=208 25y0CH K ,
A AAER | olse-0iz7 CIFXD CER LUF 208 28VDC
ALCS 0360-0L34 - | GCIFXD MICA 220FF 3K 300VDCH
Alcy 0k60~0154 | CIFXD MY 0.0L8UF 10M :
(| AN - ¢ | o0isc-0080 CIFXD CER LODOFF 600 VDCW
’ ALCS OM4OR0LHS 'CIFRD nm 2 N 500, yOC
ACT 0l2i0127 | Civan Afn 125 EhpP '
AlCe | - 0180-0)21 EIFND Cin o.wr +80X=20% BOVDCH
ALCY . 0180~0093 | CIFXD CER 0,0LUF +80-20% LOOVDCW
AICLO 0140-0452 (CIFXD NICA 68PF BX 300VOCK \
“AICLL 0160-0179 ¢IEXD HICA 33PF B 300VDCK |
| Asci2 ‘| ojuo~0192 | CIFXD MICA &BPF BN JoOVDCN -
AlCL3 | ols0-c09e 'CHFXD CER 0,08UF L0OVOCH , '
ALCLA 01B0-0121 | CHFXD CER QsLUF +80K=20N BOVOCK
AICAS. | oo-0208 i | CIFXD MICA WTPF 5K NFO S00VDCK- ;
i mierer " | oalio-0232 ¢ | cIEXD MECA HBOFF 1 JoovDew
AKCY7 ~ | 01600178 .| CIFXO NICA Z7PF |5 S00voc C
ALCAB [ .0)21-0127 . | CIVAR'AIR 1,7-14P '
AKCL® | 0140-017 EIEXD NICA- 10 FF 28 300 Voew L
; Alc2o | o1s0-0080 _CIFXD CER (1000FF 400 VOCX | . :
Alc2) ; nlno-oéou | GiExD Miea ueE bR NPO BOOVDCN \
Alc22 | 0l50-0093 .| CIFXD CER 0.03UF +80-20% 100VDCW - .. )
ALC23 '0150-0121 | CIFXD CER 0,)UF +BON=20% BOVDRW
ALCaH | 0160=0340 -« | CIFXD HICA 600 PF iK 200VDCW S
ALC2B - | 0180-0050 | CIFXD.CER LOOOPF 600 VOCK - .
. : g ‘ ! b I . ’ . }
ol Aleas 0180-0119 | CIFND ELECT LUF -loslook 2svoce . j
AMC2T | 0180~0080 CIFXD. CER LCOOPF 600 VDCW ‘ IR
-1 alcas 0140-020 CIFXD'MICA BPF tox soovoew . ' N
ALC29 | 0160~219 CIFXD MICA 10PF & : ,
| ALE30 0i80-0080 | CFXD CER LO0OPF 800 Voew | , N ,
1 : c i
ALCSL 0180~0050 | CIFXD CER 1000PF 600 VOOW . | o N L
AlC32 " 0140~0209 5] CIFXD ‘HICA BFF 10K BOOVDCW oy R N BT
"ALGCI3 0140-0232° | CIFXD MICA HOOPF \m Soovpcw . * , ' .. : 1 ;
ACIN 0150~-0080 CIFXD CER LOODPF 600 VDCW f o R TR
ALC3S 0l80-0138 | CIFXD ELECT L0OUF ~104100K wovoCh Pt ’
ALC3S | otso-co%s CIFXO ELECT 1OUF -l0u+l0ON 25VOCK  , . \ | e
ALC37 0180-0089 | CIFXD ELECT 1OUF =1ON$100% 2BVDCH EETEEN ET
AMC3B 01800059 CIFXD m:c'r JOUF -Lox+iook 28VDCK . N R
ALE39 0)21-0127 CIVAR AIR 1,7-14P . SRR
ALCHO 0180-0080 CIFXD CER 1O00PF aou voCk } Lo . )
A1CHY © 0160-2140 . CIFXD CER 470 PF +80-~20% 1000VDOW | W ,
ALCR1 1901~0040 DIODESSILICON 30 MA AT 1V 30 PIY: - . B R
AJCRR | 1912-0007 - DIODEBRTUNNEL EIA TYPE IN3714 _ NI AT
ALCRS 1901-0026 DIODEISELICON 200 PIV Oub AMP - | : } S TR
“ALCRY 1901~0020 OIGDEISILEICON 200 PIV 008 AMP. BT '
ALCRS 1901-0025 . | DIODEJUNCTIONIENA AT 1Y 100 P3V SRR RS
' R Lo B ‘ :‘l i £ '
AKGRS 190i-0028 DIOCEVJUNCTEONISMA AT 1V 10O PEV , ST I
ALCRT 1901-0028 ) | DIOCEJUNCTEONIEHA AT LV 100 PIY. . ?
N YN .| swowot3r | cotiFmo RF a0 MM L | Cooe
' ) i‘\ ! -.}r . i . ‘. o '.. f !.‘t:l.i .
1o o TR l',“ S ‘
o # Bos llst of abbreviallons In inireduction to Ihis saclion. -+ RIS :
: . i . s i oy - i .
b e i ' ) ' ) . ‘ L. .
6-2 : g _ ‘ T ‘ b A T 0200-2 th Ly
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LRV
iy Modal &

Oy

v e
b )

}_:'fn!;i-ﬁu&i; ﬁnflaféhqn Qgﬁl@ntion Index (Capt'd)

"‘. fi | , u@fﬁocl{"ﬂo;i

vy

0757-0280

o), A

] I‘:”.
o7sidiopy, ¢
0787=040) '
vyl Q6BwIYY L

,0787-0401
U?,?ﬁﬂﬂ#}if

, 0698-3)54
) 0757-0417
' q65B=34il0
0695‘3“” 1 .
0698-3430

- 0498=3430
Q7% T~N34

04%A-008
O6GR=1084

|
075706,
o | oed0scony ¢
vt gt ’

Yol

Dby
Feny

'[ RIFXD MET FLH 1,00k ORN LR

: oo PR | 4 v o
'RIEXD METHFLM b7k NN AN )/,
| BIEAQHET FLM 100 OHM 1% X/pw .
RIFXU MEY FLM 215 OHM LN /b Vi)
Rurxo_nar FLN 100 OHM AN 1/g- y
lFXﬂinT FLN 8,27 ohn )1 "Yoew -
J': " . I . > c .

) . TR GV Ly
URVEXD MET FLW 220 oW e 1sh 0
RIFXD MET FLN 562 oum xsrxfan IV

.g.'.‘} -
byt

RIFXD MET FLM 196 ONM, 4K Y/89 o

| RIFED MET, FLN 215 OMM I d/Bws s

RIFXD MET FLX 2ivD OMM In jsow ' ' -
ERTY A . 1

; T
REFXD MET FLN 21,5 OHR Ly Ljgw: "'
RIFXL NET FLN 10:0 04N | Ghrom Ik,

CULRIFSDIRELYFLM 12550 ORM, ik 78N

RIEXOMET FLH 2150 KN 1% Jsew . .
‘RIEXD MET FLM 1040 'ONN, In i)/8K s
RIFXD MET FLM gus o1y Lyey b !
CRIEXD MET FLM BL) JHm 1% 178y '

! .
3 i 3

CTUE VRN N A
: i, s b

NI
i e bosot

oo
Wt H

I . e ) “ .
rnansron&sn:nF(osctLLhrothQ}hg )
: TOR) i

A Dageription #
) ] A} !'] I
:\)u‘.ll oy \ ;'r . i X
N L
)'91no-oxg1 J- | COILIEXD RF L0 My
)[ 934040831 ) COLLIFXD RF 1O MM '
[ 9I40hOLBL " | COILIEXD RF 22UM W \
- 9140-0210 ) - | COILIFXD FF 100 UH Ba :
9 \40=02)0 COILIFXD NF 100 UH =N J ;
9140-0210 COILEFXD RF 100 UM B%
9140-0158 COILIFXD Lo0UR Lo
9100~1612 COILXFXD RF D433 UH 208 !
9140=02}0 COILFFXD RF 100 UH BR
. 9100=-16)3 COILIFXD RF 047 UH 20M
1884-0005 TRANSISTORI2N708 NPN SILICON
LB54~0008 YRANSISTORIZNTOB NPN SILICCN
16500099 TRANSISTGRIGERNANIUN 2N9o% FNP
1854-0019 TRANSISTORISILICON NPN
1854-0073 TRANSISTORIEILICON NPN 2N3478 ;
18%0~0062 YRANSISTOR IGERMANIUN PNP 2NUOH
- xesu-ooza TRANSISTORISIL ICON NPN auﬁaze
1850-0062 " YRANSISYOR)GERNANIUM PNP 2Nhou
1850-0064 TRANSISTOREGERMANIUM PNP 2NL3RD
0698-315¢6 RIFXO MET FLM L4e7K OHM 1K )/BN
0757-0439 RIFXD MET\FLK 6:BIK ONN LR 1/88
0698-0082 RIFKD MET FLN 464 OHN 1% )/8W ;
0698=-344 )\ RIFXD MET FLN 215 OHN LK )/8p -
0698-0083 RIFXD 'HET FLM 1960 OHM in )/8W !
P ‘ 7 ‘ )
| o7k7-0ues. | RIFRD BET, FLH 100K M 1n L/BY
D00RLANE2 1y ’RIFQD BEY FLM 46l OHM AN )/8N :
0757-0280 14" "1 'REEXD MET FLN 1,00K OHM 1%’ L/R#
/Q698=3136 | RIEXO,MET FLM 17+8K OHM 1% i/8n
of, OT8T=0439 A M'Fxo:-r'i];,- FLM.6+BIR .OHN 3K )/80
] ORI T s N A At .
"'0o50:0082 . 1/, | RUFND HET ELM web oFM’1n 1sow S
0698344 -GlFQDgHET FLN 215 OHM LN §/uw L
0698-008k'y. 1) 1) REFAD IMET FLN 2180 0HM 1K Legy T %
06980084 1! | RiENL MET FLM 2150 OMM I% /oW !

"

1 —
ilu}.,‘iui.

Tty
Ml
! A "”-II‘J i

N
o :
1w
hasafigyg,

o

———

!l”;" . L i."]]‘”,‘:\.f ‘rkl[:

o

. - - . n-"; b '
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Soction VI ! | Mexlel 04084 -
Table 6-) Vo
o Table 8- 1, Reforence Designation Index (Cunt'd) ‘
&‘&‘g&{gf&n & Btock No, ° Daseription 4 Note
1 ] l
MT2 08406-6014 TRANSFORMER IRFCAWPL | FIER) |
ALVR 15020085 DIODE BREAKEOWNISILICON 14,7V 10%
ALKYL 1200-0028 SO0CKETICRYSTAL 2-CONTACT !
ALYL 0410~0013 CRYSTAL UNITIQUARTZ L00OKC
ALY2 0410-010y CRYSTALIGUARTZ 10 MC
ALY3 0410=-0108 CRYSTALIGUARTZ 100 MC i
5000=-00)1 CLIPIELECTRICAL RETAINING
4} 0150-0097 CIFXD CER 6E00 PF 1000 VDCH )
c2 '0150-0019 CIFXD CER 1GOOPF 20% _
cs Q150-00}9 :c:rﬁn CER L0DOPF 20% !
ch . Y| 01500097 CIFX) CER 6B00 PF 1000 VDCw
CR) 1001.0168 SEMICON DEVICE; DIODE :
CRIMPY 084061002 HOLDER ASSEMBLY, DIODE INCLUDES:
1250.0014 CONTACT: OUTER N MALE CONNECTOR
1260-0016 RING: LOCKING FOR TYPE N CONNECTOR
‘ 5020-0306 NUT: CONNEGTOR
; 084062002 BODY, DIODE HOLDER
084062003 CENTER CONDUCTOR
08406.2005 SPACER
CRIMP2 086512041 POST, DIODE
CRIMP3 - 1460-0300 _SPRING COMPRESSION ¥
51 21400047 LANPIGLOW mjm: 0B NA HBK OHM
Fl 2110-0040 FUSE)CARTRILGE /16 AMP 5LOW BLOW .
) 1260-000! CONNECTORIBAC - e
"Jd2 1250-0001 . CONNECTORIBMNC N :
J3 1251-0148 CONNECTORSPONER 3 PIN' MALE
Ji - NER PART OF STEP DIGDE A55Y.
J8 08406~2004 CONNECTOR» PANEL
Ll 91700019 COREITOROID '
L2 9170-0019 COREITOROID ’
)Z .
PL NSR PART OF ATTENUATOR ASSY
‘R 2100-0350 RIVAR COMP 1,6KOHM 20K LIN 1/2¥:
R2 0687-683) RIFXD COMP ¢BK OHM 10X 1/2%
RS 2100~0350 'RIVAR COMP 1800 OHM 20M LIN 1/2w
. | '
51 . 3l01-0i06 SWITCHIPUSHBUTTON IFREQUENCY)
52 3101-0033 SWITEHISLIDE DPDYT :
, : i 115y~230V : !
53 3101.1248 SWITCH! PUSHBUTTON (LINE)
sh , NSR PART/OF R3
Tl 9100~1680 TRANSFORMER )PORER
; . 1 .
XFl 1400-0084 HOLDERIFUSE POST TYPE 3AG
21 ' 0B406~6012 ATTENUATYOR PAD ASSEMELY INCLUDES!
L465-0297 SPRINGICOMPRESS [ON
0849 ~4000 CARTRIDGE ASSEMBLY
QBU9L=210) CONNECTORFFEMALE
08401.2102 SPACER {QTY 2) ,
i']' !
, ‘
) 1
o = Bee llal of abbreviations In jniraduction o this recilon
i
6-4 P b




3 Model 0400A Sactiop VI
‘ | Tuble 6.1
, "Tah)e 6-1,Reference Deslgnation Index (Cont'd)
' - "'&"J&‘;ﬁ'{fgn & Btock No, | Degeription ¥ Note
087420006 SPACER
‘ Q8U9}~2002 BEAD T
I | oBu9i=400l PINy FEMALE ,
g 08491-3009 CONTACT) SLIDING
| MISCELLANEQUS
/ 08406~000 BRACKET) BOTYOM GOVER = .
o 4| 98406~0004 BRACKEYs RIGHT SUPPORY '
_ 08106~0005 BRACKET) LEFT SUPPORT
08406=-0006 BRACKET) SWITCH
084 04~6001 CABLE ASSYs» CIAX(ORANGE)
084066005 CABLE AS55Y+) COAX(RED)
0BUOG=5006 CAELE ABSYsy COAX{BROWN))
0RU4O6=6007 CABLE ASSYer COAX(BLACK))
0B406+~6009 CAULE ASSYs) COAX(YELLOW) ‘
084 08=4010 CﬁBLE ABSYs» COAXIGREEN)
0BU06-601 ) CABLE ASSY.r COAX{BLUE}
. : 81200078 CABLE ASSYIPONER
3040-0235 BASE(LAMPHCLDER
A040-0234 LANPHOLDER ‘
0370-0138 T:oaacnav PUSHBUTYON 311716 IN DIA
: ¢ ‘ :
i LONC
, ~ LOOMC
, EXT TRIG
o 5000-3227 | | LABELIPUSHBUTTON (1 M)
: 5000-3228 LABEL IPUSHBUTTON(10 MC)
' 5000-3229 | | LABELIPUSHBUTTON{100 NC)
B00C-3248 ~ ' | LABELIPUSHBUTTONIEXT. YRIG)
08406000} SUPPORT) LEFT |
08406-0002 SUPPORT) RIGHY
| 0370-0103 KNOB 1BLACK HOUND -
) QUTPUT ANPL] TUDE
INTERPOLATION AMPL| TUDE 1MC
) }
I |
, .
' i
v ’ —
: # See list of abbreviations In Introduction lo this seclion )
om0z 6-5
. "l~. . 1“'; f i
b
BRI R

www.valuetronics.com




i

b Section yI ! Model 3406A
Table 6-1- [ ’
_ ~ Table 6-1, Roferance Dasignation ndex (Cant'd)
eforence '
Btock No, Deseriptlon # Note
: signation @ : I} i
)
L.
g
]
i \
::l‘
i ~‘
| -1 1% 1 § ]
]
0 BOOILE
: ; d ': . SiIE »
! _ CABINET PARTS
' e 060-0703 FRANE ASSEMBLY
3 R 490-0031 STANDSTILTY
B 0A0-0700 HINGE
N 060 gg FOOT ASSEMALY
5 oao-gz‘ SPACER
Y ;ggom 03 GOVERISI0E )
-9 0- - COVER ASSEMBLY 1TOP
UNPERFORATED FULL RECESS
! 060-0706 UNPERFORATED MALF, RECESS
ot 0=0715% PERFORATED FULL RECESS 1
) 060-0712 PERFORATED WAEF RECESS ’
‘ 8 5000-0711 COVER ASSEMBLY :BOTTOM
‘ n UNPERFORATED '
5000-0714 PERFORATED
g SEx Mari. Lisv |  PANELIREAR
. 0 See Mavy, Lisy PANEL :FRONT
l. ;
! 1 |
; .'
# Baeo l}nt of abbraviaiions In Introduetion 1 ihis neciion
;o . b :
6-6 02203.2




‘Modol D406A Soction VI

Thble -2
_ Table 6-2,  Replaconble Parts  (Cont'd)
. ¢ Btock No, ‘ Dagaription § MIr, Mtp, Part No, TQ
1
}} [ ' '

-Q)21=012 CIVAR AIR Lef~14PF I | 28480 |0121-0127 s
~QING=0L4 CIFXD H!Cﬁ 2 PF BE 500 vpDCw QU062 |RDNIBCRROJEE 11
0140-04"76 CIFXD NICH J0O FF 2K OO VOCW 04062 |[RON1IBFLOLGYE )
0140092 CIFXD MICA GBPF BN 3JOUYDCY, ~ o462 |[ROHIBESBOJIC 2
0)40-0204 CIFXD MICA H7PF 5K hPD So0vhCw 04062 |KON ) 5ERTOIBC 2
0140-0209 CIFXD MICA BPF LON 500vOCW 04062 |RDMLBCOBODSE 2

- QLH0=0232 CIFXD MICA HGOPF LN 300VDCW ' oUQbL [RUNLBFUBLFIC 2
Q180-0019 CIFXD CER JOOOPF 20K 72982 (327005%5U0102M 2

Q1800050 CIFXD CER LOQOPF 400 yuew : B441LITYPE E ‘ 8
01850-0093 CIFXD CER OsQLUF +B0=20K JOOVDCH oLI1B ITA oy 2

: g
0150-0096 CIFX0 CER 0,05UF L0OVDCK D418 |=TA 1
,,0480=-0097 CIFXD CER 4800 PF 1000 yOCW 91418 (B 2
""04B0-0521 .| CIFXD CER OsiUF $BON=20N BOVDCK | 44289 |5C50A, 3
-0le0=0127 CIFXD CER . LUF 204 2BVDCW: 50209 |BCLD )

- 0)60=-0134 CIFXD MICA 220PF BN JOOVOCW i L1H%B5 [RONIBFRR1JNC 1

' 0)60=01TH CIFXD CER Oo47UF $BO-20% 25YUCK 56209 [BCLIA Y
0160~0178 CIFXD MICA R7PF B dooynew U062 [RONLBE2T0J)S \ 1
0160079 CIFXD NICA 33PF BN JOOyDCW 0HO6R (RUMISEISOUNS i

- 0160=-04Y4 CIFXD HY 0.0LBUF 10p : 28480 [0160-0194 ' 1
- 0160-0340 CIFXD MICA 600 PF LM 30OVDCW 04062 RONLSFOOLFC !

. 0160=-2)40 | CFXD CER 470 PF +EO—20}5 1000VDGCY 914)8|TYPE B 1
0150-2193 CIFXD MICA 10PF 5 28480 [9360- 2197 J 4
0180-008 CIFXD ELECT LOUF -louﬂool asvoew 56289 [30DL06G02BBRY 13

. 0)B0~0119 | | CHFXD ELECT LUF =)10+100K 23VDCH : 56289 |30D105G02BAAY .
0180-0138 'CIFXD ELECT 10QUF =)0410UN HOVOCR ; 56289 (DJo28H e
0370-0103 KNOBI BLACK ROUND . .| 2B480|0370-0403 “vlal
0370-0118 KNOB ;GRAY PUSHBUTTON 11/16" DIA 2B480| 0370=0118 . ‘ ‘t _

" ON10=00)) CRYSTAL UNITIQUARTZ LOOOKC . 28480 [0450-001) -
0410-0)08 CRYSTAL$QUARTZ 100 NC o ‘2BHBOIONAO-0L0B ., - | {1}
-0810-0009 | CRYBTALIQUARTZ 10 NC ! 28480 10410-0009 ) . - i
;06876831 RIFXD COMP &BX OHM i0W )/2w 0)12) |EB=-6B3) ! i
' 08980082 RIFXD MET FLM W64 OHM LK 1/8¥ 28480 [0698-0082 | 3

¢ 0690-0083 REFXD MET FLM 1960 OHM 1% 1/8W 28480 | 0698-0083 Ll
0698-0084 - KIFXD MEY FLM 2150 OHH 1 )/8w 28480 |06 s-ouez ; I
0698=3136 RIF: MET FLM 1Z BKOHH In Loaw o 28480 |0698=31 I 1
, 0698=31 RIFXD MET FLM 4220 OKN 1K L/8W 28480 [0698~31 i / 1
-Q898-3155 - REFXD MET FLH 14,7KOHN 1% 1/8 284E0 [069B=3155 RN I
0898-3430 RIFXD MET FLK 2 165 OHM LN 1L/8%w 28480 (0698-3430 RE 2|
0698-3420 RtFXD MET FLM 196 QHM 1% 1/8W 2BABO 0698-; 10 1

Q6983481 5 | REFXD MET FLN 215 OHM % L/8¥ 28480 |L69B=3441 &1
0698-3445 "RIFXD MET FLM ; OHN 1N 1/8W 28480 |0898=3U45 1
o _7.0250 RIFXD MET FLH 1,0K0HN 1N )/8N . 28480 (07570280 2
: '8335’. RIEXD HET FLN 10,0 OHM iN 1/B» 28480 |07 7-83% I 2
_-0757- RIFXD MET FLM 100 OHM LK /8w ABUBO [OTBY= L 2
0757-0416 RIFXD MET FLM 511 onm 1% 1/aw 28480 o;g;-cms " 1

‘ ow-otu; RIFXD HET FLM 28480 1
owr-% | RIFRD m:'r FLH OHH N 1/8% 28480 |0737=04 3 a4 2
0757=- 0441 \ RIFKD MET FLM 5 Q;ROHH In 1/8% 20480 0757-04?; i
Q757=10%4 RIFXO MET FLM ) OHM. LN )/BW 28480 [075T7=1094 L
4200-0028 socnmcnvsm. :-(:ONTACT 91662 430 BC - 1

I {
12B0~-0014 CONTACTIOUTER N HALE coNN:cton aauno 1250-0014 1
1250-0016 RINGILOCKING FOR TYPE N CONNECTOR: 284680 [1250-0016 i
1250=-0083° CONNECTORIBNC | 28480 ()1250~008) 2
1281-0L48 "CONNECTORIPORER 3 PIN MALE ' - » 60427 |H=106)=2 i
1400-0084 HOLDERIFUSE POST TYPE 3AG v 75918 | 342014 1
# See lial of abbreviations In Iniroduction to this mectlon
022032 - ' 6-1
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Bection VI -, Mode) B408A
Table §-2 ‘ |
Table 6-2,  Roplzceable Parts (Cont'd)
& Btoek No, ’ Daseription Mir, Mir, Part No, .[rqQ
. i B
1460-0237) SPAINGICONPRESSION 26480 || 60-02 99 2
| 1490-00%4 STANDITILT : ‘RBYB0 | 1490=00 1
" 1880-0n42 TRANSISTORIGERMANIUN PNP 2NNOM - 28480 1080-0082 2
A850-0084 TRANSISTORUGERHAN{U PNP 2N318) 02735)aN118) A
1850-0059 TRANSISTORIGERNANIUM 2N964 PNP ouT 13 (2N96H i
1834-0003 TRANSISTORS2N708 NPN SILICON 07265 |2N708 2
18540019 TRANSISTORISILICON NPN 28480 (1854=00)9 1
18840073 TRANSISTORSILICON NPN 2N3478 93332 | 2N3478 2
19010025 DIODEsJUNCTLONIBMA AT LY L0o PlY 28480 | 1901=0025 3
' 1901-0020 DIODEISELICON 200 PIV 0s5 ANP 284BY 150)-0026 2
1901=0040 DIODEISELICON 30 HA AT 1V 30 PIV 28480 | 190}=0000 \
1901=0)6% SEMICON DEVICEIDIODE - 28480 11901=0149 1
19020083 DIODE BREAKDOWNISILICON L4.7V LON 28480 11902-0085 ° 1
1912-0007 DloDEiTunNEL EIA TYPE IN3TIG 03808 [IN3714 SPEC i
21000320 REVAR CONP 1500 OMM 20N LIN 1/2p 28480 [2100-0380 1
21001624 RIVAR CONP 2,8K QWM 20M LIN )/2w 26480 {2)00~-1624 )
2110-0040 FUSESCARTRIDGE 1716 AMP 5.OW BLOW 75915 313,042 i
2140-0047 LAMPIGLOW L/L10N 0.8 MA 6BK QMM 20485 [ALC i
3103-003) SWITCH¢sLIDE DFOT 42190 [4&3) )
3101-0186 SWIYCHIPUSHBUTTON { FREGUENCY) 28480 |3101~0186 A
. 5000-0011 CLIPIELECTRICAL RETAINING ‘ 28480 |8000-001} 1
© 8000~3227 LABEL FPUSHBUTTON |}, NE) 28480 (5000~3227 i
50003228 LABEL IPUSHBUTTON| 10 HE) 28480 |5000.:3228 1
5000-3229 LABEL IPUSHBUTTONL 100 NC) - 2848050003229 1
5000-)248 LABEL IPUSHBUTTONIEXTs TRIG) 28480 [ 5000~3248 )
'5020-006 NUT 8CONNECTOR ‘ 20180 (5020-0306 1
BO40-0234 ’ LANPHOLDERS (FOR 4 LAMPS) 28480 |5040-0234 i
5040-023% BASESLAMPHOLOER : 28480 | 50400235 1
5040-0700 HINGE * ) 28480 |5040-0700 - i
5060-0703 - | COVER)S X L1 SIDE 28480 [5060~0703 i
506040709 COVER ASSY1TOP 5 X 11 SM 28480 |5060-0709 1
8120-0078 CABLE ASSYIPOWER 70903 (KH=4147 i
9100-16}2 COILIFXD RF Q¢33 UM 20N 28480 (94001612
. 9100-1678 TRANSFORMER K05C ) LLATOR 20480 |9100~1678 }
9100-1679 TRANSFORNER IRF ANPL 28480 [9100-1679 A
2100-151 COILIFXD RF 0,47 UN 208 28480( 9100-1613 1
100-148 TRANSFORMER 1PORER 2048091001680 1
9140-0)3) ,COBLIFXD RF L0 MW 28480 |9140-013) 3
9140-0)58 "COILFFXD L.OUN 10K 99800 [ 1025=20 1
9140-08) 'COILIFXD RF 22UH B% TB526 122018 1
9140-0210 COILEFXD RF 100 UH 8K 28480 9140-0210 n
9170-0019 COREITOROJD 72656 |CF104 Qn) 2
- 08408=000) SUPPOHT» LEFT 28480 | 08408=000) i
. 034086=0002 SUFPORT: RIGHT 28480 00406-0002 1
081404~0003 BRACKET) BOTTOM COVER 28480/ 08404~0003 i
08406=0004 BRACKETs RIGHT SUPPORY 28480 | 08404~0004 1
. \ N B
- 08K408~0005 BRECKETY LEFT SUPPORT 28480 |08408-0005 1
08406-0006 BRACKET» SwWITCH 28480 |08406=0006 1
08406=0007. COVER» TOP 28480 | 08404-0007 YE
08406~0008 COVERs BOYTON: | 28480 [08404~0008 X
084050009 PANEL: REAR 28480 (08406-0009 1
_ | Seé__lill of abbreviations In Inlrodu‘cllon lo Ihln. secilon . ! ,
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Model B406A : Seetlon Vi
‘ : Table 6=2

'rfjlbln 6-2,  Replacenhle Pnﬂn (Cant'd)

1 Btock No, ' . Deseription s Mir, Mir, Part No, TQ
0BHOL=0010 PANELY FRONT ' RBYBC [0BN04=00)0 |
08408=0011 CHASS IS R840 (0840600} ) i
0B404=2002 BODYs DIODE HOLDER RBHBY |oBYO~2002 i
OBU0s=200) CENTER CONDUCTOR 26480 10BH04=200) )
08406=2004 CONNECTORY PANEL 28480 |0BNOL=200H |
OPM0G=2104 QONNECTOR 1P ANEL. N oo PELAD | OMH0G=D1 04 )
Q84L6~000] - HOARD ASBYey ETCHED CIRCUIT: . <B4 B0 |OBYOL=600) i
08406=4002 HOLDER ASSEMBLY) DIODE 2B480 [0RUOA=4002 1l
0840A=6004 CABLE ASS5Y»1» COAX{ORANGE) | 28480 [0BNOL=5004 1
OBHOL=4005 CABLE ABSY»+ COAXIRED) ' 28480 | 084086008 | .
08408=4008 CABLE ASSYss COAX[BRORN)) 208400 |0B404=6006 |
084056007 CABLE ASSYs» COAXIBLACK) . 28480 |0BHO6=400T A '
OBR0H=46009 CABLE ABSY»+ COAXIYELLOW : 28480 |0B404=5009 1
OB8406=80LC, CABLE ASS5Ys» COAX{GREEN) 28480 1084046=40)0 1
OBuDs=-p01} CABLE ASS5Ys» COAX{BLUE) _ 28480 [08Y0L-40L 1 i
0BG 0G=6012 - ATTERUATOR PAD ASSEMBLY : 28480] DEADG-6012 1

. 08N91=-2101 | CONNECTORIFEHALE : 2B B0 [0BNRL=210) 1
! QR4SL~R002 "I BEAD ! . ; - 2B480 (084 RL~2002 -]
0BUg)-2004 PINY FEMALE - - ! : " 28480 |0BUYL=2004 2
05491»20058 CONTACT) BLIDING : I 28480 |0BHRL=2008 2
0BU9)=4000 CARTRIDGE ASSEMBLY 28480 |0BYYL=4000 i
08?31—2041 POST D IODE 28480 08?31-2041 1
0874 2~0006 5PACER | 28480 | 085%2-0006 i
5000=-070) COVERISIDE 6XL1 SM s b 2B4BQ | 5000-0703 2
B000-071) COVERIBOTTOM ‘5X11 5M ' | a8usl]s000~0711 i
BO&0=0727 FOOT ASSY) i/3 MOD ‘ 28480 |8060~0727 )

-1
)
1
i
u)
R |
1y R . : i
]
t
| - S ‘
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Baatton VI | 1 L Model B406A

Table §-3 ) ! _ ' i o . !
i - | i ‘
.
H . o o TABLE §-3, . )
| - : ~ CODR LIST OF MANUFACTURKRS !
e follawing eode numbrs sys from he Feders) Sipply Code for Manifacturaka Calaloging Handissoks i) T
1 tﬂ:nu‘r't'n, (l‘u:sum:nd iu'-a {3»‘!:._!13 {nmnl i lmlrlml;’; zuw shente, The date of nmm'n il the date of {he
‘ Kupplenients el pppepe st thie b

tinm ol esch page, Alphabetical enden have beep arbitrarily ansigned to
AUppliere pob nppearing 1 the B4 Bandbook, : .
H [ i

Code T ¥ o - Code

\ L}
o He, * Manutactiner Adait)y - Ho,  Maslechrrs, Mlass Ko, Howlwiinr Addiass
. ! ‘ b
000D V.9, A, Cimats Co by aptinr LB, o OSED Unmima Cpiklér Erip,, 4 Dade Div,, Newal Dep). 111 anr Be Einchipaies Coip, LT REITTR
COMI6 MeCay Edthonits " Wewsd holly Sptings, B, : T gielad, his 1B Teingyr ne., Witkdre Div, -Poln Aite, S0,
03N Sage Elaglieniey Cenp. Akt By, MDY il Enpinteting Co.  fuapnile, CHlL, JB3 Drathn Elpihanies ae, sk, Calit !
0ON} Comeaat, . ponieipgs, Cenm,  BLEIE Connp Plivie 1IN Geerpl inibemen) Crip,, femiegadetivr
' §003¢ Hymidipl Colige, Calil, BB Bpre S, Sl By Div., Podsth Gieep Mewiik, b, ),
. BOTEN Misntnn Coyy loee  Wltey alietm, WY, GBEREC RDibsi Colapr £y, Batbtmd, 0 DINE Impenink Exitieaie, Jeg, Bstnd Pask, Lalil,
t81) ot o, ) _ GOTE T Ol Ca, : HEID Wrlaby, It Paln Mg, Ealil,
I henies Predunts Djy, C Comern, W, ). REdlpa KGN, Long i, b, Y, PROIE PAMnaIshn Hordi %s, Craten, N, ),
008%6 Anevan Conp, Conre Brdla, Wb, SHERD R Tl G, - ¥ryibey, WY, MIEEL Giee WIL. o, Iot, TR
00NN Amp, e, , Hunibketg, Poe QBN Smd Engetiting O, bosha Ciwp,. COliL, HEH Gulben pag, Dok, CF KL, Doy, P
00180 AUEbRIE Makio Coiy, ' Mosulpy, W), DRRIS Wobelatd Enginnnring fg, LTI AUTITN : Abewstitur, B0,
“RONDE Wedngin Enghannting Lakeraborinn, die, BEDQE BanMik Ly, TRt ) Ilumgu, Cemn, . JHBY Chnndnng. O, © Dorkd, WKL
: - ; Butlinglen, Wig, 04090 Nopehaw Chip, CAaesk Cily, COML, AN Elmat i fup, B Hovea, Conn,
“obes) taapme Lol €, Pjehens Diy, ¢ SIS Bansth e Land Qplien) €0, Ruthbtal, .Y, M8 Nigpea Llstine o, LYo, Tobps, Japin
‘ ‘ Piskomp, B.C,  EEI0} LT, A, Picdatls Eo, o hamica 1 Chicpge, DI, MEL Waler Eiritrenits Cppp! Chs, b, ),
BORsk Gen Eaplaeniing €, © ¢ Low hspotpn, ColE  BERER Awalew Lirtienie Bpidupte Cn., ae, : FEI0 Do Bembrengatter l3g.  Kompm) Brath, COli),
' 0801 CM) E, Welmnd Ca1), Leb Aspriny, Calil, ‘ = Wee Keshlis, N, Y, B Dabuen Liethents Cep.  Breibiealy, Atigoan
: COKSF Nitmlib b, - 2 rhivinpiies, b, ), : URREE  Beade Etethieot jasiromenl c,, lag, : e tanetigy Baltas, Tran
0Jodr Semetnh Edaeiic Lo,y Capapiin D). Fispceeh, W, N6 Telebnben iGukn) Rirbens, Geinvay
. CHwbn Ealin, LY, BERER Geenod Duited O, Dae,  diamageiis, e, R3S Medlndmioph) Do, o Paciht Ietudiing. put,
Q1008 “Aldea Pietuth £, - Proehben, Monb,  BARBL Eemiar Doy, Conpeatath i, PRstaby, Mijp, ‘ Kinbpp City, Konsa
< OL3EL MIen Braglry Oy, Wilmpubes, WiD,  PEDER Taniaglen Big. Co,, Mas) Biv, : 3] M {TR{TD mlmrui, Calit.
QLIES Liften Infushiban, Ing, . Bustity Ritly, Cafil, : RLLITINR §ID) Canly Rewyler Cuip, Sl Baniey, Calll,
SHIEE- TAN fraitestutlely, Jut, Limataln, Clih QEBED Yolow Abaer, Eimae Div. B GOtab CONL - JUIKE Amatlens Compiamly, Bie. ' Crasdehachin, P,
DI Yenginthurnahy, ia,, BIOEE Xelvin Elrgliit Co. Vis hwps, Dol §00) 1IT Semitcetstics, A Div, stin) Yeiepheme -
TiaHister Prades|s Divs -~ Dallis, Taras  BPEIE Dipiien G, Patems, G, B rm:utl Enir, NeibPain Bekeh, Fhy.
M mrumnuu. Ly, Mlastr, ONip  SEEDR Taansibier Edpgheaits Cpip,  Winurapahip, Winn, Y HeshILPmbaig Compny 1 Lenetind, Cols,
QI PaiE Rty e, T Yaa n.lu, Cubil, - RPIIR Waahaghaske Efetliik Conp, : 1680 Centil Outher Kinitiie Cop, 2 hawaid, B, ),
O8I0 Anrinth Coip. Arthlre, 'll, ‘ Elutheaie Toky Div, Ebwiny, WY, 0 R Ceiang QINNe baib) 1 Gl By,
Q1361 Pulie Expiansting Co. 0 Basha Chaty, GO, 0 RDIUY Filmghis Coip, Kew Yeib, N, ¥, A1h) Edethis Cuky e b, Panatars, Colil.
DHIL Famereuds Cotp, o Ampiits  Boogeding, WY, OIRI) CmphGlagdib Ca, Cily s Ioduitty, Sali), L milley Pip. €y, I Jaae, Caijl,
O2IEE Whrejech Bigudly, Jat, ~bhuap Breneh, i, 3, OMIKL At Coip, ity CODL 1203 mebbim Pielhemin o, Nem Yoo, WY,
03106 Col okbod oo Plislin jat,  Bompyale, ©odit,  BFEBY Faben)d Campny & Js). oy, 1L} Bricmed Cop. heilnidge, Catw,
DIEED AmphrashBoig Elethionjis Com,  Caltap, D, LTINS Wasatin Ziew, ColiE, 18IS Rapalatie Boihiag €. . b, Wollymeed, Cadid,
B3 Matin Calp, ol Ambpitd, Bemiandustar 1IN Wmpgants Mpkbai Co. Riseragabis, Uink, 7 BENEE Wken Llpshnig) ,
ol Wsletipis Diy, Cemtriibe, W, 1 Cri Bitew Cop., The werleiry Faik : Cahil, . GHte iy, Lo hlpea, 1y,
S Vasthinn €9, 8) Auenes, Iag, : OB Sylvinip Kfveh. Peed, ko, W1, View Oppidlieat, ISEE Awpreke byl Cop. Lyatiseh, N, ¥,

Ol boskinh, Con, Bewabyin Vidw, Lol ISESE Cakpbigwens Cobta ppp, Colib, -+
BIIF Hephinp Explaemibag €0, SanFeinnatn, Calil,  O2JOO Trehwmiea) Wiie Pidesdy g, LT R 312 Errabpln Codbuy Coil Bgting Co.
ItOR O.L. Demiceadhit Prcd. Ovpl.  Byrecudr, W,¥,.  QJBED Contineats) Proice Conp. Rebibeinp, oMb, ! Inh S, Canl,
CII0N ;Aprs Matking & Taal G, Dupler, QHE  0J8)) Anpbhraa iy, €., LTI LITTRITS © WL Yiew, Calil,
0O s ey, Couplen, Tl sejesetigler Div.  Wennliin Yiae, SN, 10589 Daven Dio. Theman K. Kdiven ind, -

OIOIr Truln Edegliie Crtp, wibelield, Hany,  QFRED MewieibPachmd Cn,, Beenten Nodis Di, WiGnsEgnenCo..  Lerg Dt Gy, WY,

! OEEE Fysthin Rusdihet T, ok, Cedmmmilly, . ), S _ Rethampy, ., R8T dpruee Pinp Whita €y, - pete Pian, N.C,
LR B ge, Dt iy, . 003y L5 Dngineniing o, Les hageigh, Coh),  JOEIE OmabSpeeioe dae, Deteanl, b,
i Flaerinp Pl Boseniiie, N.), ¢ ORRED Bhas, Dkl g, Fesanp, Cali, JEISE Computer Diner Corp. Ledn, b ),
' fitm Amu. Kol eod Hupeman Elagd, Oy, OFEER Beigrss Dativiy Co, JEEER Jéen) Prre. Wiin Gy, Jax,
: Hailierd, Comn, Nirpats FAlib, Oabunip, Conata De 1o Mehnt Dy). Bratiiyy, M. Y,
BRI T c_nr. S Laskniyitte, W), BIBHE Dualeeh Fasterrt oip, Lep Angelas, OO, JEIBE Goho Rodsh Div, $0G. 0, E0p,  KiVEmD, Inf,
s TR HeQ Bivivhaal A Upilie Beaeh, 5.C.  CEESS Buble) Ce,, The niltitly, Ceaa, 1Y Tenwenphin lat. Crepr Pany, Gl
] BOIBL Prrcibian Prpir Tobe 8o, Chitags, I, CBII} Blean Cenpiry AL A SHH Timn Cenpray Utnalbin Yiew, Cabi),
EHON Dymre Divkiinn ol HoodltEPAEM I G, DERID YT Commen Elncinit Ine,, EMbeain Dy, © MRS Basia lant Preesth Cop. Abjen, Okl
: ’ Pils Mlla, Cahik, ‘ . PALIMIE, AR Eepp f::us Magabichm Pree. g, k. Mallpmadd, Caljl,
QU Bybyoain Elechig Preduily, Nittomare BRIOY CBE Ebrchiomith Semitendutier ' ‘ bil Foser Drsige Panihig et Pale Aite, CHIH,
: Beviee Diy, Ranahiin Yiew, Colif, Opstalbons, Div ol €. B, 6 Int, 1R Cioir Cony,, Bemitintation Div,
DUEEY Malanhy, fre,, Demicontestes Piod, Diy. . Lent)), Naks, o Pl All, O,
0 . Phenaip, Andems CEOEE WalMpin ixdinnagehs, ind, IRE2E Ty-Con Wig. Cn,, Iy, Kallivten, Mppp, * -
A 0410 Fillion Co,, g, Redleia Dy, oSeie Pakeath lalnflnu,' Eatha e, G, ILUEE TR Lhieh. Cemp. Dy, Bry Rhaions, I,
’ _ Cobret Cily, Tolib, BN Yoo Capapite Ce, tWenblen, Teray BSEY Colld eabrunpt, ng, WL Mgy, LY,
04103 Avhumplit Edeehie Co, Railklahe, J), CHIS Alehe: Elrtlreaits foa Vallay, Colit, EBIY E ) DePsat and Ca., Ing, Naiugien, Dol
QUG Sreonin Khin Oy, Ruesesd Cily, Colil ERNED Elochn RBMERNYD, i, Chienga, I, F Daiaat Wiy, Co, - Wileagbre, WD,
QipJk Pritisien Col Bpibng Cu, EViante, Collh,  GIREY Wabipry Battery €, &) ‘ IS Brado Cug., I .
U P, Waler Comprry lut:hnfﬂ. i, . CCandde, Lle, Yeirals, Oaliin, Conpiy ELhphr Poiagn Div, Ttuikeis, b, ),
Sinly Compranrb Nig. Snivite O, [LH DCTLHTTR ATV T TTTUTE J TP 13500 Themar A, Etinen gavimpd, Oiy, ol :
' N, Bildpewiter, Wany, Le Angeley, Caljl. MeBran Edben Co, mlumlc, LR
05005 Yeenlinih Conhuty PIDMic, Iat, 1oL T, ummr, i, 1551 Craten BaMsin Pk, Calil,
! Los Apthen, ol JOELE Cnkeswatem Co. Nivpats Folls, WY, JERE' LAC Einztremity Kenmneads, mY, ¢
G821 Weslisphanhe Edrttie Conp, HHE €T3t Bunae, i3, Barae, o, 1010 Lhremp iy, g, Ieependente, Kannis
~ fampCandashir Depd, Yonagnead, Pu, HIBF Chnge Trlephene ) Catlennip, Jat, ) 10IeE Gerensd Ahiewity Coyp. Puilagelghiy, Po,
U Uik, b, , K Wiales, CONY. ¢ T Pissiend, ©ONL REEEE Enncntene, I, Lorg BiBd Cily, .Y,
i ' ot J o :
: ) ; | S Fien. F3C.  Maredeed Lapplempa)s
Gebik-1) o o : ‘ Hirb  DHltd AUGUDT bHéi
Revised: Wy, Jpe) ' : . LTES B TTITY T TALTS)
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Model 04084, . . ; S B : Seatlon VI
ey s . , & ; o ' Tablo §-3
\ i.( [ i -}\, , ‘ . 3 ‘ !
ST R AN SR TABLE 6-8, |
ooy CODE LISY OF MANUFACTURIRS (Cont'd)
: ; : o . ! ) S o
o 1] 1
Y e v
-!'.l t ! . ) i
g . ol o i o ' Cuds : ’ Cole , .
He, : H-wlu’tom ! Mdinn T L : :\'_’ Ay Mo, Mowlecturm Mdrn
] llm'hhlrluuuu.. IO New B, Comn RS CDS Cap, ‘ , ISR, e PTONE PaRitE Wt G bis Faglies, Callh,
260 Fonpban) Nelillritd) Cotp, 1 h, Ehieags, I, PRRER (UFY Comach Cintine jat,  dpy bagolan, Cobib - IRED Phanekiooe Jasinara) pag Eleghnie €,

L Cnrwp, Div, Auimts Crip, - Buikind, E)lI), ! baels Povatint, Conl,
' l!ln CP. ChipkCa. Eooemtige, 1, L Y NP R TN TR TR TR
TEESO Contratod Doy, of Glgbr Umun tag, ' : Fhilagslph, P,

o BSHE Dnbisk Ratie Electonbes Wi, washingien, D,C;
oo 0N OLE, Lbwp Biyipen )
) o Kiha Paiv, Clovatiag, Qbip

HEDS Gonerad Katiy G, ' e Eonen,, Wi, . RO TN (IR MOEE Awpivkan Wathinp & Fapriny o, Paller
FEXEE Gnan Rastodurei Coip, 2 New Ruhalie, Y, DIEIE Commmgny) PIakbics Co < T TURRTI & Atsahirie Diy, . THIITA TS
CPEAER Qbat Fily Cu, ol Annits, g, : PHEd Comph i €., The Kew Yok, A, ¥, 100 TAW Eletigait Compuannly Biv,  Coaden, W, ).
’ : v . Cnlsipdt, N, ), JIK} Ceto Cold Cn , lat, Brividenee, R0 FrE Grsensh imsltommnt Coip., Retlihg B}y
S0 16N Hamdltew Wpleh Co, Lrstnin, Py, JURE Chicags Winnbhie Lonp Retky - Chitige, i), ! i ) . Wicxbipn, 0¥
| U LRI TR YT Pato lbs, €0l DEERY AL0, Smith Corp., Coanlpy Dy, ' MIES Rawatasee Predsths Cy. Ranisksig, P,
CTIREBRY  epman L. C, ;mllml‘, N , Kol Gunge, W), LIS Rubbosndl Canp. o) Gall, Verpagy, Calil,
SO BOE Retyiving Toba Digl, Osenitals, Ay, DI Cinth Wip. Co., Humard B. Joues 1y, POIRY Beadeprsel Divibien o Dieals Yarh Wephy
SO 11} [ R TIT TN 1T Ehtip, 1, thicags, ), : n!u 1[R
© I8 Bhmwpsh Cull et L4, o 1IN, Dew Comming Corp. . Withnd, With.  TEIRD Sipeat indiganet Cuip, New Yoib, h.Y,
R RN ebbay, Oaliy, Conntn  DRIIR Kheghe MetyENEE Co., Jor. Wilhraahe, Cemn, L T S TTTY . Pilaw, i),
. JERIY Cumsingim, W, BRI, LIG, o RIW e EFRE e, Piv, Vitlopee b £y, JE4SY YheapsenBremar A £, R LLTTNIR
s o Tateals 0aliny, Comptn Chod, . HIL Tley i G $on Frinchats, Colil,
1114 "’f' Wallniy & Ca, e, JHchmagelis, Iadc T O IERS Dbt Cag, Brssbtyn, b Y. JUVED Biaabpele Coiken Co, A [1TTA TR
CAIMY MaENaaiga) indadties Paa), B, 1 Abiee, DMlp DILSE tadpmn Goaenat Eoip, Eirthneh Dy, T4 Slondand Yhremapn Canp, LT TS
oy ADMRG Mo ibure Preinian Rubiags, or,  Kaeee, W, N, ! ""“l'“’ TSLY Tanmerwpn Pociutis, lat, Cirvnine, Oxig:
oy 4200 Water o, i ULTTAN FRYY Gamn) nbdgmpn) Corp,, Cop, Div Wawaid, i, f,  TAMD Tinedleammr Eaginanis fin Gakiin, Calit,
AT T N Natgien G, £iglmeps, Cola, 1IES Db Wi Ce Lhieage, M, JEE Uginiie Co. Newkeavitie, Wesh.
P AREDY - Ohbr Nig. Gy, b L HEEY Bk, B8y it Puilidrigmp, Fa. " WREVE Woldwy madingsr b, Lomp dand Cily, MY,
1S PerkiEng b Wi Cenp, fgyieditnn, Py, B30 Guaeman Ca, N TITNTR ME Yoree Rsed, e, Kattlend, Cean.
41004 Pata.vid Copp, Cinbiidge, Nnis, JESES Rebuik 0. Hatiry Cs. Les bepribs, CUL HID) (Wenpa Ui, Ca, ) Chigag, .
© 4NERO Precinion TRpImantler b ), Cp \ . JIMEE Ene Tetheshepstsd Preeppis, nt. - 1 Ene, Po, IID Cenlineatal- Wt Elpehenicy Coly,
¢ . bvitamplen, Py, HEE) mamea g, Lo, . Phatules, Ind, i . Failatehin, P3,
L AINNE MiownyE & Pernr Tobe Diy, Willbew, Mgy, . FIOE WML WO Gy Chiespe, I, (1930 " Bemnph NIy, Eorp. New Fithelie, B, Y,
Y1 42080 - Wewan Contipliei Ce, Bslalain, dd, © BINE debpet Bhe. gb Rethuan b, e, | - EBIL Mees Dowkien 6 funion Slek Co. ;
_BIVEL Bpabann Comppny LT T P T Falleibes, Calit, S MM, W, ),
< DAL Bl Wiy, ! © k), N, ES N K mhmmDumiu‘nmm ERpie Lidabiper Migy Predusti Co. Elipsbais, i, ),
i RBOTR Simpbun ENRLUIE Co, thiesgs, 1), . Mient) te, Nepett Renth, Cal),  BBHID Dhechisase dnterbues Avbsrithes, Moy tipnd
S ESIE Foaglene Calp. .. Eimdlerd, by, DN hmpe Eiband S, Do, of Weith ke 0 U okt merhing EIN Handids Washingis, pC.
BIOON,, Rayihean Co. Conmmtia) Appatples B : Prillips Ce., g, i Rebanilie, My, ESIOr Umman Smileh, Div. Manse Elrglicaics Coip,
© fpalens Dy, To, Wevwaih, Comm, DREEG Boadiey Semppsaduticr Comp. | Wim Hanes, Conn, ‘ mihnglad, Cord,
SN Spawibag Fybop G, per, Feniwingn, b, Y, NSy Cailrag Edeshit, let, Hoithgid, Comn: $02) United Thsutennn Cop Wew Yoh, N, Y,
< BEMY Sphagve Eleehiie Ca, . Wstih Adawp, Wy, HILE Cagle F Wl Lo, Eoo Dt ), BIW Gobuid Edeslie Carg. g, i,
1 BINE Vel par, o B Padt, Nian. sy Greige k. Gl Co, Biy. MIL : CIOIE Dasten It . Kt Calih,
co PIRI0  Thuman b Mt Gy ! . B W, ), Ixdubhiing feg, PYiladelphia, Py, EOEEE Aue Biv. ol Webnivhas Ceehioly Gy,
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