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Table 1. Specifications

Frogquency Range: 10 Me o 10 Ge.

FWR: 10 o 25 Me: 1.8, max
25 Me tn 7 Ge: 1.3, max
i T to 10 Ge: 1.5, max
| ]
Power Ranga! 1w fo 10 mowr,
Mix Encrgy per pulse! 10 wepaes, PRE 21 ke;
b wa=paee, PRF<1 ke.

Elementa: Four permanently installed thermiascors.

Operating Reslstance: 200 obms +15.

Moont Crlibracion: Calibeaiion Foctor and Effective
Effictency furnighad at six frequenctes bersesn 1 and

10 Ge, Maximom uncerteinty of data;
Calibration Effoctive 431 Fower
Fctor Eff e lency Range {mw)
1. 5% R 10F
& Meded ATBA Thermistor Maouat =1. ¥4 +2 . B 4
R - 1 43 BE 1
1. 6 g, 0 0.4
G ]
GENERAL INFORMATION el ot 4
+HE =A% o.o1

1, INTRODITCTION,

3, Tho & Model 4784 Coaxlal Thermeator Mount 1s
deslgned [or use with &7 Model 431 Power Meters bo
measure miceiwave powar from | aw s [0 mw. Da-
signal the mownt minimizges advarsealfects [rom emviz
ronmontal temperature clanges during meradremant.
For increpsed measurement acauracy, Bifeesive BEfi-
cléney and Calibration Fuotor are measured lor ench
pad i, mod ot selealed [raquencias neross tho opericlog
ringe the resolts are- marked on the label of the
loatrument (nen Paragraph 300, The Model 4784 can
be nsed over the 10-Me 1o 10-Ge [requency Tangs.
Themsghout the range, the mount terminates e eoaxial
Loput o a M-abm impedance, and has an SWH of not more
than 1.6 without external tning,

4. Hach mount containg two aecies palrs of thermis-
tora, which are matohed for cancellation of the effects
ol deift wick amolent lemperahaoro change. Thormal
stahifily is accomplighed by moonting Use leads of all
[aury thermistoes un A comimen thermal conduelar Lo
EnsuTe A4 common theermal envirponment. This ¢ondue-
lor 18 thormalbly fnauloted feam lhe main oy of Lha
nmrcunt o that thecmil noige or shocka applled exterials
by tothe mount, such awg thoase Trom kandling the mownt
minually, cannot significantly penetrate o digturh the
thermiators. This thermal immwunity enables the ther-
mdstors 1o bt vded b the molgurement of mlerowiays
povwer down to the macrowatt region,

plus wneaetadnly of seloranco slandard. * Soo loxi
far methoda of cbtalning inereased ascuracy.

RF Connecior; Types XN, male.

Bridge Connadlor: Matoas with cable sappliod with the
i Model 431 type Power Meters.

Dimensions; 2-14/18 [ long [TE T, 'l-FII."'H ln 134 mm)
maximum diamerar.

Mel Welsht; 5 oz {140 grams).

*CHrectly tracenble o National Bureau of Standarde at
those feequencies ol which the Bureae offers calibration
HETVISE.

4. INCOMING INSPECTION.

3. Inapact the Model 47BA vpon recelpt for mechan-
el damage.  Also check it glectrically; i the moent
wan subijected 1o asvare mechanical shack durlng ahip-
ment, the mamch between the thermistors may be
affocted, To check The emislor maleh, procood as dops
cribed in Paragraph 51,

A, I any demige Is fownd, Inform the carcler and
vour peareat * Sales and Bervice Office imemediacely.
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OPERATION

T, TPRECAUTTONE,
B, MECHAMICAL SHOCE.

%. DO NOT DROP Ot SUBJECT TO SEVERE ME-
CITANICAL SHOCK. SHOCK MAY DESTROY THE
MATCH BETWEIN THERMISTORS ANMD INCHEASE
SUSCEPTIBILITY TO DRIFT.

10, DEASING THERMISTOS,

CAUTION: Befare connecting the Model 4784
todModel 431 Power Metars, sor MOUNT HES
syritoh Lo 200 ohm position. CONNECTING A
a00-01M MOUNT TOA POWER METER SET
FOR A 100-0FM MOUNT CAN RESULT I
THERBMISTON LDAMAGE,

11, MAXIMUM INPUT.

1% The Model 478443 combioation responds to the
avarige P power appliod, The maxlmum slgnal ap-
plied to the thermistor mount should not exceed the
limitatbons for 1) avorage power, 2] pulse vnorgy,
and 1) peak pulse power, Exceasive ippul can perm-
anently damage the Model A73A by altering the match
bobween the B and compengatlanthermistors (rosuli=
ing in excessive drill or zero shift! or mauwse seroF
i indicatod power,

13, AVERAGE POAWER, The 4TEASMSL combloation
can megsure Lverase pomarap to 10 piy, To measura
poveer i axeess of 10 mw, ingert a calibrabed direc-
{lomal coupler such as one of the & Model 770 erlea
or TBI series between the mownl and ke So0rce.
UMDER %0 CIRCUMSTANCES APPLY MORE THAM
30 MW AVERAGE TO THE MOLUMT.

14. PULSE ENERSY AND FEAK POWER, In meds-
urlng pulaa power, there ig a Hmit on the onergy per
pulse which may e appliad to the mount, For a pulae
rapetition frequency (PRF} 1esa than 1 e, energy per
palse can be up ko B watt=psec; [or o PRE 1 e and
anowe, up to 10 wact-waec ifor lack of space, only the
lenwor Lbmill in ghown on the monnl wpme plata), How-
ever, this eneruy limit applies only {0 pulaes shocter
thin 260 gaec, In Figore 1, the pulss energy limit 18
translatad doco 4 maximum power -meler readiog for
any PRF, For pulses in this category, allowable poak
powier L@ inverasly proportlonal to pmulse widih But
should never exeoed 200 watts.
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Figure 1. Maximum Power Meter Hiewdiog va
PRF for Pulses Shortor than 250 oo

Meodal 4TEA

16. For pulsea longer than 350 uveee, U peak Hmi-
latiodl can be expressed in terms of PRF: 10 mw for
a PRF bolow 1 ke, 40 mw for o PRF 1 ko or abava,
provided 30 mwaverage 1 not exeeeded, In Pipurs 2,
the peak powar limit is tranelated into powar-mater
reading versus <uty cyole,
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Figure 2. Maximum Power Meter Beading vs
Duty Cyele for Pulses Lengér than 250 Leen

16, Square-wave moduiatlonls a special case of pulse
modalation, and maximem power-metor reading wer-
sus square-wave froguency is ilustraced in Figars 1.
Thie figure also holda for sine-wave modalation.
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ipiee 3, Maximuom Power Metar Beadleg va
Gquars and Sine-Wavg Froquency

17. In the diacussions abave, the primary considera-
flom be masdiam power or energy.  Howevaer, [of
modulstion frequencies less than LOD eps, the low
popetition froquency itsell caugea errors in indicated
power. These ELTOrs may DB ad LATEd i &% regard-
leas of range or reading,

18, When RF is switched by palse-gating (coaxial
aolid state switches), coosideration mudt be given
ko RF enerpy <omtained in the switching pulse ibsell,
And thisenergy muat bo added tonctual RF milse powar
when estimartng the RF power dissipated 1o the ther -
mistor mount. PIN diode medulators of F Model
BTL4A/BTI6A Medulators and BOL4A/BO18A Blgnal
Generators, howaver, are not subject to thia congid-
pratlon because output fltering proventa bransmisaion
of modalsting signals.
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Model 4784

10, DRIFT PRECAUTION,

20, Thermistors are Inherently temparature-
sanaltive devices. A cold thormister mount conmsclad
to mwarm plece of equipment, or vice veras, produces
rapld delft. FOR MINIMUNM DRIFT ON BENEITIVE
HAMGES, MAKE SURE THAT THE MOUXNT AND THE
EQUIFMENT COMMNECTED TO IT ARE AT NEARLY
THE SAME TEMPERATURE BEEFCJRE MAETNG A
MEASUREMENT.

21, ZERO-8ET,

22. Tt 18 necessary to electrically zero-get the Model
431 Power Mater balors maklng 4 govher meaguia-
ment. T'o preserve the same rero referencathreough-
out the measuremant, todinknin tho samea tharmal envi-
rotumantwhen RE poyver lg applled, Two recommended
setups for zero-aat are preasntad below:

23. RF PMOWER TURMNED OFF FOR ZERO-SET.

24, There ls mlnimom sero delft when the zerc ia
get with the RF aystem connected to the thermistar
mount und the BRF power swlcehed off o greatly wlten-
ualed by the generator altenuwator, The several methods
waed in the 18 algonl generators o switeh ofl the RF
cacput are listed in Table 3. After allowing chime far
the mount o sabilive thormally, follow the steps for
sero-sel described it the Modsl 431 Power Moier
maral and then turn on the BRF aource.

28, THERMIETOR MOUNT DIACONMNECTED FOR
FERO-EET.

26. Whoen it 18 inconvenient bo burn off the RF power
In the RF system, coooecct Che Model 47840 mount to
tha RF ayatem and gat [WANGE on the Modal 431 Powar
Mecer for an approvimaete midacale reading. When
the reading no longer drifts, disconooct the modant
[ oo Lhe SOULCE, immmediately terminate Lhe mount,
if necesaary, as deacribed in Parugraph &7, and then
lmmediataly zaro-zet the power mater. Immediately
recobnect 1he mount Lo the BT source foe the poaer
@ Ratireinent,
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27, With the Model 4TBA mount somnooted Lo the RE
syatem, the source impadance shunts one of the RF
thoemiators [(Ees Figurs 4} when the Modal 4TBA
moant is discopnected, the acoree impedance is re-
moved, Dnleaa source impedance i high, this varls-
tiom in impedance sifects the B bridge LO-ke feadback
loog in the power meter, and the zero-level sstting
citained with the amoures digconnectod e no longor
zarao for the messorement. This errar can be elim-
innbed by termineting the mount In an impedanca
which approximate]y matches the generator impedanca
at 10 ke the termination showid e connected whilo
the movnt 18 digconnectod (see Parageaph 28) from
the apurce. For example, if the impedance pre-
aented by the BT system o 10 ke ia low (1K ohm or
less] terminate che thermigtor mount in @ §¢=0hm
raglgbor oo m short, On tha othar hand, i the imped-
pnce of the BF system ar 14 ke is hiph (1 03K ohms or
mara}leave the tharmistor mount unts rminalad dueing
sero-set,
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Figure 4. Soures Tmpedanes Shontings
Cna [T Thermlator

Table 2. Methods of Switchisg M0 RF autput of Varioug hp Slgnal Generacors

hy Generator Fregquoncy Ronge Procedurse Lo Switely Off RF Outpul

Model B0R 50 ke o B3 Mo Increage the generacor output attenuation 30 or more di

Model AB14ABBIEA | EOO to 2400 3o/ 1800 Lo 4500 Mc | Helezse RF pushbuctan

Modal ¢147616 OO to 2100 be/ 1800 to 4200 Me | Set modulation salector to QFF

Model 8185820 3.8 to 7.8 GeST to 11 Ge Set modulation selector ta OFF

Model 608 10 to 480 Me/10 to 420 Mo Spt MOD SELECTOR Lo PULSE, but do not apply

Model G837 847 1 ko 2 GeS128,04 1o 18,0 Ge modulation slgnal to modulation input terminsl

Modal B12 450 ta 1230 b oL MOD SELECTOR to PULSE 2, but do not apply
modulation slgnal to modulation input terminal

Model GO0, BEF0 ;ai-iﬁq 110 40 Ga ot LINE ta STAKDBEY

G1204-h
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Mote

In the proximity of & high RF field, shield
the digeoanected chermistor mount fFom poa-
alble stray RFE pick-up during the sero-sel.

24. MNota that gome 10-ke bias aipnel is coupled into
tha AF tranamisalon system by C2 (Figars §). T the
RF source output impedance at 18 ke is 13K ohma or
greptar, 10-ka hiaa voliage ie trpically 1.3+ BME wnd
could gqual 1,5y AMB, For an RF source cufput im=
pedance of 50 chme at 10 ke, bias signal voltage 1a
typleally § mv RFBIS. !

28, The presence of this 1¥-ke bins gignal may allect
golld state HF spurcea amd RF vollmelar measure-
ments. To minimize of eliminace ctheas effecta, use
an ndditlonal blocking capaaitor ot the Model 4704 or
a bigh-paza filtar at tha RF source outpat,

0. MOUNT CALIBRATION TATA,

31, The calibration peoints imprinted on the label of
pach 4784 allow power mezsurenents to be made wich
increased accuracy, Values of Calibration Fecror and
Eifective Efficleney are glven at alx frequencles ba-
taween 10 Me and 19 Go, The mouwnts are tested on &
mwept-fregquony basla Lo apsure accur ate interpolation
hetwesn calinration poloes, Calibration Factor and
Effective Efficiency values are traceable to the Natlonal
Barean of Stamiards to the extent allowed by the
Burean’ s callbhration facilities.

2. CALIBRATION FACTOR., Calisration Factor s
the ratlo of subatituted dwdis o O power in & they-
mistor mount tothe microwave BF power incidentupon
the Fraount,

— __ Ppyr Substituted
Calihriiticorn Fackii ,hwuvm

3%, Callbracon Faetor 18 w fgure of merll aasigned
to i thermistor mount fo correct for the following
pouress of error: 1) BF veflected by the mouni due to
mistmatch, 21RF loss cansed by 2beorption withinthe
iaunt But not inthe detecelon thermistor elemants, and
3 D <tp-microwave power gubstitution ecror, Call-
bratlon Factor te applied se a correction factor ta all
mepsurements made without a taner. When theae
factors and thermoelecele effact {refor to Para-
pragh 46) are aken loee conslderaties, the power lndl-
cated is the power that would b dellvered by the HF
moired o Lhe ahnrasteeiatle inpadanes af the trane-
misslon ke, 'The total SWEH Lo the transmission ling
determines a region of uncertainty about the measueed
power, This subject is diseussed in Applieation Xore
gd, availabsle from any Hewlett - Packard Salea and
Hervice Office.

34, EFFECTIVE EFFICIENCY. Efllective Elflelaney
is thie ratio of substitclbed audle or BC power o o ther-
mistar mount io the microwivye RF powsr disaipated
within the mount.

_ P Substiated
" T waye Mssipated

Effective Efficioney

Model 4THA

45. Effective Efficiency corrects for power abaorbed
in parte of the mount other than the detaction ther-
miator elements and DO -to-microwave power sbatl-
tution error in tha thermistor mount. Effactive Ef-
ficlenoy {a applied as & correction factor when a taner
1 used to mateh the thermistor mount Lo the trane-
misslon line or BF source. In thla cage, all of the
RF power incldent upon the mount s abaorbed ln the
mount. Since all power i absorbed in the mount
measurement vnearininty due to mewnt BWH La allml-
nated,

38, CALIERATION DATA APPLICATION,

37. Whenthe 4784 I8 ugedwith che Model 4310 Fower
Moetor, Calibration Pactor or Effective Elficlancy cor-
reotion can be mwade by the serting of o front panel
awitch, With the proper eecting, the 431C compenaates
for the Callbration Factar or Effective Efficlency of
the 47BA. I the 47BAis veed with & power meter other
than the 431C, Callbration Fastor or Elffective Effi-
cieney correttion canbe made by dividing the measurad
power by the Callbration Factor or Effective Efficlency
value respactivaly,

38. THERMOELECTRIC EFFECT.

0. Mpant celibration woeeriainties glven in Table 1
include inaccuracies cansed by thermoslectric effect
grror, Callbrarion Factor uncéctadnly of &1, 5% and
Effecttve Efficianey uncertainty of +3.5% canbe main-
tuined an the theee loweat power rangos of the Modael
431 -series Power Meters by correcting for the meaa-
uremant arror introduced by thermoelectric affact,
An error correctlon procedure 15 given in Para-

graph 41,

40, A mild thermocouple exista at each point of con-
tact whare the connecting wires join to the thermiator
elements, Each thermogouple creates o DC voltage.
Thue, two thermecouple voltages of opposite relatlve
polarity arg formed, one ateach junotion o sach ther=
i lsbor element,

41. Ideally, each thermocouple voltage would be equal
in magnitude sothat they cancel with oo resultant effect
o the woouracy of power measurement. In praciice
however, each point of contact does not bave ideocleal
thermocouple charactoristics, and Ln addition, tha
ternperatures at each juncilon may not be the aame,
These differonces cauge an incomplete cancellation of
the thermoelectric voltages, reaultingln & voliage that
cmigeg 1 thermoeleotric effect error. The magnitude
af the error 18 Imporcanst when making DC substitution
measurements an the 0.1 mw, 3. 0F mw, and .01 mw
ringes with ene of tha Model 431 -serles Power Matara,
On ather ranges, the effect 13 pegligible, Maximom
grror introduced by thermoelectric effect i about
0,3 pw and bs typically 0,1 pw on the (01 mw ranga.

42. THERMOELECTRIC EFFECT ERROR
CORRECTION, g

43. Use the followiog technigue to correct for ther-
maelectrie effecl erroe.

h. Measure power,
01204-9




Mpdel 4TAA

= 5, Connect anbp Model 8402 Power Meter Celibracor
to the powar meter DC CALIBRATION AND SUBSTI-
TUTION connesiol .

. Tern acsd nall power meter,

d. By DC Subatoition (refer to prosstere in 431
Mapualh, duplicate powet meddurement made in gep
2. Caleulate and record aubstituted power as Iy,

@. Raverse conpectlon polavity hetween the cali-
brator amd pows s metet.

f, Re=zorg and re-mll power metar, I necassiry,

g. By DO Substifution, duplicate poger myeasurement
o il L @i 4. Cabevlate and reesrd subacibulod P
aa Pyg. -

h. Calealute writhmetic mean of the twa sulast Hulion
powars Pypoand Py, This mean power inclodes a cor-
rogiion for thermoeloctrie effoct orror.

Powigi= B - L

OPERATING PRINCIPLES

44. CIKCUIT DESCRIPTION,

43. Twn macched serios thermistor paivs are moiated
g 6 common thormal conducting block, reprosontad
by the shaded rectangle in Figure 5, One pair, marksd
[ fop detection, is mounted Belwean the endof o conxial
pable nod 2 exlindrical cavity. Thesetbermistors are
pxpised to incoming RF powor which heats  thens,
lowering their redlstunnues, The other pale, marked C
for comprensation and situated mumediacely outside the
cavity, Lo completely abhleldod from RF,  Wilh ha
Mesdel 4794 sotached be a Model 231 Power Meter,
the doteeliop thermistors are paet ol the BF beidgo ined
Ihe comparsation thermistors are part of The metariong
pridge. Since the two puirs of thermistors ahare the
entng thermal coviropmaerd, eny chacge Lo temperaturo
which aflects the RF bridge aimualtansously affeces the
meterlog bridge, cheroby allowiog the powsr molse
sireuit fo compensate for chapges in lemperatere, and
iaat Ao pnbadivdee e LEE,

RF SHIELD

CABLE

i
L BLOCK
FEACTORY-SELECTED VALUE

ATHL-&-T

Firire 5, Schematic Dlagram Mool 478A
Thermistor Mol

01204 -4
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A, Duriie operation, seificlent améunta of DO aed
10=ke blag currents are supplied from the Model 431
Peagar Muoter to heat the thormistors unti] thelr pes
sigtaneces are radased to apperoximacely 200 ohms por
geriea puir, Capacitor Cl offers high impedance to
10 ke, put 8 practically o short to HE.  This eauses
T to appear soriess=connected to 10 ke, buf paraliel-
cotneceed to BF. o this macper, D appescs to the
audia bridge of the Model 431 Power Meter as & 200-
oo Fesistanee, but terminntes the conxlal cable in
50 ohms. Capacitor ©2 hlocks any DC and audio power
that might be presant In the incominpg sigral, - and
pazees only RF power.

47, POWER DETECTIOHN.

48, Urder normal operation, tho lodal power audpgliad
ter heat thermistor pair D {508 Flgure 5) consists of:
1] RF sigonl, 2} 10-ke bina, and 3] howe rom the eovi-
roamans, The total powar supplicd to hesd thermistor
piir € conalats of: ) DC bias, 2) an equal amount of
10-ke biza, aod 3} hesl feom the same eovironment.
As Irapd © are matched thermally, the cotal amonts
af ekt applied to reducs their serics reslsionoss
poually sust be equal, Restatimg the Ioregoing alzebra-
leally: upder pormal operation

Ilt-::-'cﬂi to D=P:ntal o O

ol to DU RE ta B L10 ke to D one hent lo B
and
I’tntal to L,"nPM to ¢ l:ll:] ke o C+FE:11.' heae o O

Sipee the thermistors ore wodasted on the sama ther -
mal block,
Few hagr Lo iJ_P-Frn'- heat ta C

and ainee
Pidkoto p 82000 =By i ta
this [eaves
Parweb PocieC
T 1g monitored by the Modol 431 Power becey.

C ta ©

MAINTENANCE

49, MECHANICAL SHOCIK,

A, The Model #TEA 18 0 preclalon natrument, Avoid
dropplig or cther mechaclcal ahocke. Such shocks e

deacroy the mateh becween the thormistors,

51. CHECK O THERMISTOR MATCH.

F2. March betweoo U thermistors may ke chacked by
comparing the ther ntiator resistances under simulaced
pperaling coaditioos. Equipmoent recquleed in mdlionced
in Flgure 6. Make compectlons tothe conmector al the
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rear althe thernilaiar mount; plos ace shown Ln E'l|_|.|.|n:
6, Hote that the small batiery in aeries wich the &
Pliiet L ADG THEal Valtmelar 18 conseatod in oppowitlon
o thie power gupply. The value of this backlag voltage
wivemi bl T sueh thal volemeter rosolocion down tod, 001
wull 15 obitaiaed, Take readings wilth swiltch 8 connected
teopin 1 and then to plo 3. Therrsistor macel is =at-
lalaceorey 0 the pwo ceadings donot differ by more than
0.030 ralc. Mon=uperiling muunls with readings as
lgh am 0130 valt ear probably be eepolead ng el el
Ll the succeading paragraphs,

429.0 2.0 VDT
% 200
o St
POMER
UPPLY 3
ERRY
e —— -
- LOMNELTOR
AT RE&R
OF THERMISTOR
DIGITAL WounT
YOLTHETER
oY
La<m-ifim

Flrura A. Lheck on Model 4T1A Thermistor
Reaistance Match

3. MEPALR
G4, Exeeeding the CW or pulpe power limits of the
Model 4784 Thertniscor Mount mnay eesult in damage

ek thae the mouns will mo lomger Farn nin the Model
431 Power Mealer.

55, Balore adjuating the mount in any way, make aura
thii the mounc 15 the cauds of theproblem, An openor
skt Ladisation, using the checka in Paragraph 52 or
BH, mears that e swowd ds not cepadrablo by Lhae
procedore gublined o the following paragraphs, Hows
aver, L mouel may be pon-operative, boc sldll re-
pairable. Test for this by using the procedure (o
PTaragraph 53, or by conuarcting the mouet o a Model
4d1 and cable which are known to be good. A [aolty
cable will not have contingity throegh the respective
aonnector plona, or may have poor contset gt the moane
connector; Poor contact will show upas intermittence
apn gredat deal of aeluo (visible on the 431 metar ) wihen
the cable ia gently flexed néar the connector eod.

Gd, To brovbleshool 6 damiged mouse, proceed @
Fellows;

i, Conpenl mount po Model 4381 .

b &ai: MOUNT REE . . . 200 shm
RANGE . a . . 1D MW
P ER o

. Rotate EERO from one Mt to che other.

AT, I miter romatos pegged upscale, tho thermiator
elementa bave been dsmaged, However, it may be

Model 4TBA

pussile e Fecompensile the thermlstors per Par-
agrapha 80 apnd 62 and remrn the mount to operation;
othaorwise they must be repligad, In oither cimso, tha
Effective Elfficiency and Calibreation Factordata anthe
mameplate are no longer valid (aes Paragraph 69),

i, If meter remains pegged dovnscale, measurs re-
gistingo bolwoon ping 1 and 2, and plas 3 and 4. The
regislange should measure between 100 apd SOG40
obima.  An open or shorted reading indicatos the npoad
for replacement of the thermistors,

WARNIMNG

Uncler oo conditions should the mount be ra-
dqulred to carry a current higher than 14 ma.

50, I the resiatince reading ls axtlefaciocy, b may
be posaikle to recompansata tho moant, and return it
to garvice. The drift with lempecalure changes will
be higher bcause of the damage to che thermistara,
bt It will be posailkle to gare the métor wnd Lo mak
measuremants. The Eifcotive Efficiency and Calitamsi-
tisn Facter indieatod omthe label wlll oo longee e
valid (aee Paragraph 6%]., There are (wo adjuatng
serews  inside the lnatrument which permit re-
compensation within lmita.  Most instruments wilh
aarlals lower than 7663 do not have the adjustlag eerews
wt the Pimie of moenoloetues, bal oro modified  tho
instrumenc was sent io fur cepaic after Macch, 19F°

84 Refer to Figure T, and proceed as follows:

&, Hemove the three acrews (A

b, Slde instrument out of it cover,
. Pluz cover into Model 431,

MODWNT ItEs ., . 200 chm
POWEH . . . . . . . OH

d. Sel;

(O ity

Flgure 7. Thermistor Compenantlon

B, If meldr s pegpeed downoeslo:
A, Bat RANGE to 10 MW,
b, Het TERO and VERYIER o mld-ranges.

i, Turn sceews (B} cloakewise, | 7B rurn wltarnately,

CAUTTON

If there is a sudden jump in mecer indicatbon
whan advancing vithor aecow, lack off 174
twrn, and de pot advance 1bat screw furcher,
Checkrosistance asin Paragraph 58, If either
accew botlom s, donot apgly [orca, Thermistor
replacement [ Paragraph 93] is indicated,

wlafd-10




Model 4TEA

d, When meler polpler rlses, ielm L osere wilh
each adjusting sorew

a. Heplace cover und three screwa (Al
strument is now operative,

The in-

62, If muter is pegged wpscale:
i el AERD and YEAMNIER tu mid-raage.

B, Bl BRANGE to highest poaiticon which will not pog
the meter,

¢, Turs vro of the sprows [E:I counbereloe bwlaa o
obitain a meler reading kall that observed in slep oo

. Tern the other gorew (B countéceloebwlisg o
mera the meler, TF it is impossiole to 2era the meler,
raplace the thermlators [Parngraph B),

e. Replace cover and lhree screws Al The la-
WEEUT L 18 now apernilve.

A1, THERMISTOR ABSEMBLY HEPLACEMENT
PIOCEOL RE,

Morg

Advay raplacement of e thar mdaloe ilduumhly,
the Eflective Efficieney and Calibraticn Factor
Incientael i lhe label of the moant are oo
langar valld {see Paragraph B9),

B4, I'hE procedure cotslats of removings the dnma_gn:d_
thermister aasembly, the printed clecoil assembly,
and poplacing thomwith prefested nsagnolles loeladedl
L Thermistor Assembly Replacement Kit, # Stock
Xo. DDA &= GO0,

Haoze

The daunaged theprnidstor assembly shoals be
recarned to Hewleti- Packard lor ceedii.

5. The roplacement wssemblios are pretastad at tha
laciory., However, since e operallon of Lhe thermistor
roerant depends ocn proper insmliantlon ofthe nasermbly,
Loy Lie sbesiraele teocheck thi SWH and efliclency
felicwiag replacement, The afficioney may be checkod
by compaeiag salndt o knewn moant. Tho  S8WER s
checked atl ¥ Go and 10 Ge. ZWH ahouid be approx-
lmately aqual ol b Ge ard 106 e i bl o L5 or lags,

Hoto

L the Neld peplacestle tharmistor assermbly
coanection of ke RF chermistors (o the Srpe
Woeinier copductar e omnde Dy o bellowa, I
g belluws does not contact the center con-
dacioe, SWH o will he wheout 2.0 wt 108, Tha
bellows may he lensthenod slizhily wich w
piir nf bEergers,

RH., The Tollowing apecial tools rmay oe cequlred (oe
I psmplelicsn of tais proeedura:

e ke small serewssiver, JOT0 dp, suilable Foe re-
ey o D=5 g TOH seroa

. Lk pair ol Iwrezers,

01204 -

Fage T

Tabile 4, Parts Fernisked io Thermistor Assombly
Replacement Kit, % 0047 - 500

I_Q_w] e Deacription - I EEEFnck__qr
1 Thermistor Assembly A7 HA-AEA
1 Eteha=d Circuil Board 47HA-BRA
I Resistor, fixed, composition,
2.7 chma «10%, 174 W NGa4-027 2
1ar 2| Capacitara, fived, *
dipped mich
¥ Facinsy Seleated. - —

7. REMOVAL PROCEDUERER

a. Remove throo 2-508 x 3/ MW aarews hoalding Termi-
nak Shield (Figure 9). Move Terminal Shield aaide.

CALITICM

Donot broak wires connecting peinted elreulc
angomikily 0 recepiacla connactor,

b Zocaen loekmue snd remove B716-32 58t sorawr
[rom hermisator Assembly,

c. Disconnect the three wires Detween the printed
plroewll agsembily nnd Ihe receplasle conpoebor Ceom
the pelsied clecult aseembly.

4. Im carly Thermisior Asgemblles there Laa (M)-&0
¥ 1.8 screw used to ronnect the BRF Thermislor: tothe

Type N cantor conductor, Remove tlila aceew, L praasil
using small sorewdriver and (weazers.

o, Rimgwee the three B-08 1 500 Ineh serews holding
pripted cieeult 8nd Thermisior Assembliea to the RBF
Cangadlor Aaneibly,

1. Hemcve prioced circuit and Thermistor Asseto-
billoa,

E. Hemove the three insulator mshings from Ther-
mistor Assembiv.,  Thils cormpletes the removal of the
damased assemioly,

G, IMSTALLATION PROCEDURE

i, Roloering i Fipuee B, counect Lhe three wirén
froan pecepracle connector coprinced eircult assemoly.

ML

Fur wiealn viellel, L wirea dhoold gothrough
the holez lndicares ard conmect from the
bottom of che princed cironit assembly,

l, Install the tieee (ndulatoe baghligs 1o the Ther-
milalur Assemizly,

. Pays the red wire [rom the Thermistor Aaaembly
through the bole indieatad tn Flare 4, Do not connpect

to prinded circoil assembly al Lhis time,
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AED FRIM PIN | . Connect red aod white wires (rom Thermistor
oF: Re e TR Assembly to prioted cireait assembly,

f. Commeel Thermistor Mount toan i Model 431,

Rk ConAET TON Chack for proper nali aed seco,

o S g. I demired, check EWR and cfficiency, The
Mount  BWH has boen adjusted at the (necory to be
about equal at B G, and 10 Ge. and less than 1.3, The

i P W weljustment s made with the 6710-23 el secew which

T i% secured by a lock tat. The set sorew should naot be

moved upless BWR is helng recallbrated. Efficioncy
may be checked by comparing to a known good mount,

%:ﬂ:ﬂ THERWETIA CAUTION
FRaN .-I g To preventpulling wires out of tarminal coo-
;:E:ﬂf-:qh i noctor, secore terminnl shield with one =56
x 1716 el serew whille making chacks,

Figure B, & Model 47EA Printed Ciroit Assy Wiring

d, Mount Thertodstor and printed eirouil agsemblies h. When any lestlinz ar recalibration is mmpl:a-ted
on [BF Connector Assembly, Use three 2-08 x 678 sucure larminal abield with three 2-G6B x 3710 tnch
tach Berews und lockwaskers, Screws must oe tightan- serews, 'This completes the listalladon Procedure,
ed firmly to bnauee proper bellows ecatuct wilh Lho
Typi: N Center Conducror.

H G, AECALIDIRATION, If peculibraclon of e oot

i i3 deaired, tha instrument may De gant to the factory

Printod cireull asdemsly mual be poaitioned for repalr wnd I:'l'll'-rll_lhil'rlr-ll.'lﬁ. Fay |'!¢Wli'|:ttl"nl'-hitrd-
Str ik sdoes nol covelr comgEnsaring sorows, Gales wnd Bervice Olflce will arraage for such repalr,
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HEWLETT Irﬁ‘ PACKARD

CERTIFICATION

The Hewlett-Pachard Company certifies that this insfrument was
thoroughly tested and fnspected and found to meet its published
specifications when it was shipped [rom the factory, The Hewlett-
Packard Company further certijies that ite calibration measurements
are traceahle to the 11, 8. Natiornal Bureau of Standards to the extent
allowed by the Bureau's calibration factlity.

WARRANTY AMND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
materials and workmanship. This warranty applies for one year from
the date of delivery, or, in the vase of certain major components listed
in the operating manual, for the specified period. Yve will repair or
replace products which prove to be defective during the warranty
period, No other warranty is expressed or implied. We are not liable
for consequential damages.

For any assistance contact your nearest Hewlett-Packard Sales and
Service Office.
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