Errata
Title & Document Type: 809C Universal Probe Carriage Operating Note
Manual Part Number: 00809-90001
Revision Date: May 1969

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


http://www.agilent.com/
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R | , : 0N K 5 ur‘ 4) soclget head cap screws (HE. part-rnum-‘
Carri e.:.: M unts: ail HP 81013 Waveguide Slotted RN ber : 3030- 0024) arg suppiied for mounting:- HP slotted
. fSec ions rand 1HP 8063 and 816BJ‘C oaxia], 3Slot£ed . 'sectio\ns to the Model ‘809C, !
: Sections ‘ : - Vi

'|'Probe .Reguired i-IP 447B Untuned; Probi or:
~HP '448A; Slotteq,Line Bweep Adapter for the BiBA
‘SGtted Liné; H A44A ‘Untuned.' Probe’or 442B.
. 'Broadband-Prol’i for 810,B }{(‘aveguide ‘Slotted

" Sactions. or, HP 8068 Coaxial" lotte’d- ction

© Metric .Vernier permits' readings to . Tal : HP Slotted Sections Prgbes,
: Provisiq:i' for‘dial gauge installation. R _i.‘and De.tectors for Use with th" \

| Leveling ‘Screws; ‘*Knurle'
R on all fouy carriage 'legs

: Ncoun When- used- ‘with’ waveguide! sec’tions,'
: #ding wave ratios to 1.02. can® be,read easily.
. Slope.error: of"-vsldtted*sections. an =-beeli‘mi. fe d__:

;_‘Dimensions (maximum‘enveloge): 8- 7/8 in long,,
] 6~ 137’}6 Any wlide, 5 13/16 in high' (226 x‘l_ 4
‘:,148 mm) S

444A UntunedPr b

' ~Waveg'uide"“-._ S
. 810B Seriesi ol
(3 95.

nprecision’ mechanical asse. bly ‘hich mounts HP'
:slotted. sections and detector 'probes’ for’ precismn

- slotted'line: measurements.:The carxiage—-; cept
'either_.coa.xial——or—wavegufde slotted isections T
«slo‘ited sections ican be easily. interchanged and their
"slope errorielfminated with simple:setf{crew adjust—

' PI erm DIAL INDICATORS Any standard dial ‘indicato
measuremehts across the frequency range'of 3,95 to. 7 (e.g:; L./S, Starrett Co;; ‘Model 25- 881-“'Federa1'
‘18-GHz J”A _singl’e Hewlettv 51, ' -~"_‘Products Corp,, Model PBI-S) ‘whichmeels the  fol
} ' 0 “lowing requirernents canbe used with the- Model BOQC‘

Pl

Xpermits measurements aéross the frequency_.-range of
1_ '8 to~18 GHz, - Tabie 2 lists the HP: ‘slotted; Sections,
.probes and detectors which can be used with'the’ 809C:

SR A

' For. making;probek osition measureinents such
‘as. wavelen th,-high . SWR,oF. impedance,. the carriage
‘has_a centimeter scale with a vernte; that {reads‘ to.an

-mounting a'dial; indicator ‘when- more precise, probe- i
position measurement Ay

12 ; I external damage tp ‘the. shipping containert s
B evident ask the carrierf,_s'agent to. be present when




23. USING OTHER PACKAGING The following
T R r : s nﬁ..~ - general tnstructlons should be use’d when packaging '
: ?_-14 Check the cuslﬁoning materlal and note any slgns with commercially avatlable matertals' ; .
. .of sevére stress’as an indication of rough handling in " ' TEE
"itransit. Check the car‘riage for, éxternal damage,
- Buch as broken’co trols, Lc!ents, or surface"scratches.
If external datnage is evident ‘refer to'paragraph 17"

e ' i y _
4 inch layer) around alt'sides of the- carrtage' to_pro
.vtde a firm cushionf and prevent. movement ‘ing

: ag ged. or a; eﬁclencyxt G
r§o'tify th\e nearest IHewlett Packard office ik~ B
n mediate .+HP! regfonal sales and ‘service offices are’ - <",
listed in Table 5.4, The HP:-office Al ‘arrange for . '1;'; Y
-ﬂ‘rep@ir ‘of;replacel ent_'withouts wa.tting for the claim’ - :
~agdinst the'; car.rier £0"be ‘settléd.’ In the'event of ,,
“ méchanical. damage, reta.in the ghipping’ container and
packing material for, the,carrter' S tnspection. RIS

Model 8090 aarriage is betngtreturned to HP for -;; .
o ‘_f??clatms or. servicing,,,; the probe mount (16) should be
i propenlx secured’ beforeﬂh kaging. (See Figure 7 for
‘.’tdentification of' parts: entioned in paragraphs 20 v- o

‘and.21).;
B REIEY A \ . - . M :
.-j-'Avoid darnagtng t})e detector. probe' always!‘;'

_ mount it AFTER the slotted section\ has beeng‘,

,lg. i'era :piece of 4'" wide' corrugat‘\ cardboard :
around th, beartng rodg’ (G 37)( Tape one. end of the’ :
‘the: A

otk

cardb a.t"d ‘to'the. ;;ﬁt-end frame__‘ - f) a

-"‘-lu

b ' ,,Wfth the slot stde of' the_-lotte" ection iip’ and
“thedfour mounttng holes aligned with the four mOunting
- holes’of: the* cdrrlage, c ar efu 11 slide the slotted

a ftamers and materials used in/factory phckaging.can
) be obtained through the: He\t.rlett Packard_ofﬁces

‘Do* NQT force’the slatted section into'the- -end ;
‘ oulders. '1‘her end fra.me and/or the" |

ch;a tag,’tndlicati.n;g the type' of ;
Tn 4ddress; -and model number.
1ner FRAGILE to assure careful

‘,fastening the slotted section to the main carria"ge. o
‘With ‘toolo#2’ (Table 3), : tightwen ‘these’ screws/in a
‘cross-diagona} order taklng care not to _bind the'-




R i i

L ke

EEVELING SCREW ‘=~Ad]usts ;he height of .the =

. 809C g0 that it.1s. l&vel’with\i‘r espect tothe:
“intércdnnecting 'equibment “For ;lowest
reflection. connection, it is’importan;» that the
'connectors/flanges mate preciseiy e :

I T BPICLAN

VBRNIER STOP THUMBscsz Fine ad]ust

-ior_the moveable stop._ AR

L1k

:MOVEABLE STOP s A moveable stop- which

8ets the reference for-. diai indicators when ,'

"mak.ing probe,position measurements -

‘SCALE 1 Graduated in centimeters andr tenths,
of centimeters the scale'is’ primarily used
or making probe position measurements over
a physicalirange’of 10 cm. (8,5 to 18,5 on-
scale). ‘ The right flange face of HP waveguide
‘slotted. sections (BIOB ri“e"s) isthe:reference:
plane ‘for  this. scile, ° “This. enables’ the' scale,
to. be used to: measure the distance, in centi-

PROBE. RECEPTACLE.” R "Refer' to J‘ablti 2Tor:y .
a,.list ot the recommended probes. i

L Used in con‘]unction witﬁ
e main scale for'making higher resolution
probe position measurements. '

B l ! o
'SLOPE “ADJUST ss'rscssw... Con{;ensates'
3 for slope error,inslotted section‘

' stop at de sired p sition for setting“ the_ dial

indicator reference,




As shown in the photograph above)’ the 4
graduated in centimeters’ (08 cm/dlvision) ahd te
of ‘eentimeters (0, "I cm/minor dwision)..
slops’ ontlie vérnjer'scale occupy the; sarhe’ spa e'as
9 hi{nor divisions oh:the main scale (0.9 cmj.. ‘This -
“meahs’ that edch division on‘the ‘vennier: scale s,
equaNto-0, 09-cm,"and the-difference between'a main
 scale minor ivision, and. a vernier scal‘ division‘i "
: 0 01‘ cm“-‘ S

visions ‘of ‘the veriier scale’ reachbs a maximum of
o Q. 1 cmi:. Th;tt is,’ with the vernier 0-line, 'set oppo-
‘1 sité a major’ d}vision on'the ‘main. scale;  the[irst

firgt line to ‘the' left of' the main. 5calg ma]or-diviswn
~0-line” differs froz;n the -second lind to the lett: of the -

‘main’ scale ;major division by 0 02 cm,” ‘and. 50" on -
ntil, the: 10th lirie- to. the'1eft "of ‘ the’ verniér: 0-line

La ‘line on the ‘main scale: " Th_erefore, the carriage
< positibn,.‘is 14' 2 cm_plus th}.Q 03 crif; ‘or'1
This difference 18’ accumulatwe and over therld di- -

‘line to the. left of the vernier: O-rluie differs fror‘n' the.y

by 0. 01'cm, the second lme to the: left of: the vernier’?’

colncides exactly with the Sth iine .to the left of the i

a Note how'many cent:’.rneters‘
nieters the. vernier 0-line

- he- umber of hundredths, indicated.by

,the line on the. vernier ‘Scale’ which coincides exactly
: with a line én the: main’ sc;.tlet -Inthe picture beiow,'
the vernier 0-ling indicates’a readmg ‘of-.14, 2, plus’
cni.’- Thesniimber.of hupdredths. is: 3, ‘because . the.
3rd. lineé of the ¢ernier scale exactly coincides with

When handling probes," always take hold: of
- the prob,e body first, 1 .This enables the probe
‘ body to. acquire the- Sdme. static charge as'the
-¥ erson handling ii and ehmin‘ates the, possi-_"‘

RS ‘H.!' i Y 1} :
s g, Lposen the gr e? s knurled locknut and retract
T the probe tip until 1t shielded by the probe body“‘

b Loosen the probe mgunt thumbscrew andinsert ‘

| robe mto the probe receptacle.'

Sta.tic Charge is: an electric charge accumulated o _
object or, person‘,,usually due to, friction. Lo e

s s

"‘31 -MOUNTING A DIAL:- INDICAFTOR CTh .recom-

. ‘Jmended procedure ior rnounting and ,using A staudard _

'..-E'PREVENTIVEs MA Y EN,ANCE.<~'_,T0-enz'u§e )
/ St 'oth operation of .the 1809C Umversal Pr '
8 Carriage, the bearing rods ‘and ‘gear’ rack ‘should.be .
" kept clean.. fAll bearmgs are perma.nently lubricated
'and nq routine lubric tion is required '




- Loosen/tighten slope- adjus%
wrénch s sefscrews (3) .
0. 062" 'AF ’

Loosen/tighten slotted section
‘mounting screws (2’ andhplamp
M.Iscrewa (17) '

fAdju}sti‘ng ‘ba.ll bea.ring a.xle
-Re ing scale (13)

ISbosen/tighten ball-bearing-ho’lder-
jscrews. (20)3 ,

‘ is the physi.cal length betwe
any two opposite flat of the Hex (Allen) wrench' :
(The’ sketch shows an
dimensionﬂfor ‘tool #1 '-) ,




.“ L L

; fe":.‘w',;ew w;m X

‘h

;- ';;: ek “-y
CLAMP . SPmDLE
. ‘ "..ﬁ_ft”HOUSING s
VERNIER sfee
'THUMBSCREW

";MOUNTING A:DIAL INDICATOR .A,fitting tor the_ Ry TQ use‘adial indicator,.‘proceed askfollows'

rear of i cafinges deslgned o mount & il il | ' L. it o wase b pesses th Sl
cator. (Sae Paragl'aph 9 ior the recommended dial U of the probe rnountmtirage ) ‘ i p .,;ih nter.
R indicator featui'es ) . B T b ' ’i'

ey St i f'ﬂ--.
RRENa ~Loosen thehstop thumbecrew and slide the |28
moveable stop pver" until the vernier; stop thumh“- .
: -v\ 2 g ‘-screwis“abow; 1/32"‘iromthie diaiindicator sp\indl’

SNy Loosen ‘the | clampr"-‘ ‘ R s
Ly '-Finger tighten tl‘le 8 op thumbs re&v to! secure._;
(’I‘.able 3). and’ sﬁide the. spindle housing into the_ dial th e 0 ve able ¢ %o p in pla ¢ ,5 ‘_

indicator receptacle. T " e R e
' 'j;_‘ {?d Adjust the vernier stop thumbscrew until it
- just makes contact-with the. spindle," “Check- that the”
L siandingwave peak obtained in- -stepy; ‘\’ait isata maxi-!|
V. ‘mum.at the preoise Jpoint: of: confact “Set:; fthe. dial '
indicator iqr azero indication. ‘

: Move the probe mount toward the' moveable
stop until the adjacent standing wave péa.kis .obtained
on the-’SWR meter. o

N S S ,, e T ;f -'t'f Read the' dial indicator directly..j

. ;_-'MAKING pROBE,:POSITION: MEASU’REMENTS'.’i Due -, ™ surement-is the physmal length for half.a watrelength
‘tothe normal 1-inch (2. 54 cm) rangeof standard. dia v of test frequency. ‘Actuallyy the guide wavelength is’
dndicators precise pr obe» position measurements 3] . appr'oximately 1% longer in a slotted “‘waire gu i_de

SHREH T A PERIODIC CHECK iA periodic check'of three_i
‘-‘_,'8090 iCarriage’ characteristics,.ts recommended for ...
;_'defermining whether'ii's’ operating properly ‘Due.to .
j-wear, mechanical shock a,nd/or severe stress or'

mount tilt a.nd pro mount slope....'e'Procedures fdr‘: ‘. 373 END FRAME 'REPLACEMENT “The recom'_

checking and adjus ng these character'istics are given ed replacement_procedure for replacing the end
; R rarne ts giVen An ‘Figure 5 T







_;This procedure- ensures that the end frame shoulders, which make contact_with the slotted line,'*-lie on thel
: Thts allgnment Lb_rev_ents. distortion of the slotted section when it ts mounted, in the™

o Slip an'HP waveg'uide slotted section- nto the main‘. carriage.ﬂ‘(An“HP Model X810B is p eferred‘
because- it enables more standing*—wave peaks to. be observed over its length- -

: fou Tam: -shoulders., Alternately"sdneez‘ef
there should be no tendency for the slotted sectron to wobble. BRI

: d'." If the slotted section does'_not obble,_ secure it to'the : in c rriage per: paragraph ‘29,and proceed
with\prooedure B P obe Mount- Tilti yig the' slotted sectmnﬁoes wobble ﬁontmu\on w:lth the ad;uétment s

b. Apply i downward ,presSLlre to -both end frarne corners where slotted section wobble was observed
(See. photograph below) Recheck tor«wobble and repeat pressure as necessary L : .

nter onducteras/(:n
' 'l‘herefore‘:"s




2) ";"_Ad]ust the lonrer ball bearing axIe (2
¢ away from the rear beanng rod: ( s

o 4); . To preven't the probe mount from strikmg and marking the rear bearmg -rod (6), movethe probe
i "_mount to the extrepie mght of its. trayel ‘and secure it there wtth the moveable. ‘stop (9)... This'wﬂl
‘: suSpend the rear portion of the probe mount about 1/ " away from the rear bearing rod (6) 2%

Tightem the lower ball bearmg axls setscrew (5) wrth tool _

"\_ushing‘s

.2 .'.- oy \ . o - - . i - TS - . :. . ‘ |
r}! S e 8 Secure. the slotted seotion to 'the maun carnage usmg paragraph 29 and continue_mth procedure B PUBRS LT B
Probe Mount Tilt e e T e R ‘ T T

(22 26) wtth" tooI #a

: { This\"“H

.-' ['

1!\

"2 "A protectlve piece of plastie 'or foam ru‘bber shoul_d- be‘ i_nserted ,t_ween the_prob mount and the'rea.r

R

VIf.anyend frame‘ has been replaced and the'carrlage cannot bealigned -.contact the nearest HP o{ficel for'.
assistance. o i o S : : ML A




that‘ the crank knob side is td your right Keep the
QlLoit throughout this ad]ustment procedure. Eh
“d, Rotate'thle lower.ba?llxbea_.ring, a.xle (21)’ 'wtth tOOlt#{ untilf the. lower: ball. bearmg'. (1.8). moves away
from the rear bearmg rdd a'(B) i : : 2

(e Apply "a slight dowpward pressure on the ball bearing holder '1(19) and‘ with tool."#4, .adjust the upper"
ball beat‘ing ‘axle- (21) fornuniform "front to-back clearance between the- probe mount and the t0p=‘. { the"
slotted section. SRS —_— JERPRH

:This procedure ensures that the probe 'mount travels parallel to the slotted section and that the probe

: ‘penetration is. uniform across the full travel of the probe mount

‘SIGNAL ¢
"SQURCE " .




ount travei
ld not exceed 0 l dB N

, f Check that all sta.nding wave peaks observed along the probe mount travel do not deviate more than

'O.il dB: from the'reference. set in’ ‘step "d". “Ifithe maxinium- deviation: is less ‘than- 0.1 dB then tighten -

the eccentric bushlng setscrew (5), lf prekusly loo’sened .and recheck probe mount slope. T

- g If theﬁ maximum deviation is still less than 0 l dB 't,hen the probe mount' 'slope is properly‘adjusted.
The 8090 Carriage is now alig”_ d properly and can‘ be used for making slotted 11ne measurements.. U

h‘ If the' maximum deviation is greater than 0 1 dB proceed with the ad]ustment sectton of this aE
procedure. - S ? B

| 2 ‘ AD.l‘USTMENT ,
. Find the standin g vfave peak nearest the: left extreme of probe mount travel and ad]ust the
SWR meter for a. 0, 5 dB reference setting on the expand scale. e W

b. Ad]ust the eccentric bushing (4) with tool #7 to obtain 2 deviation of 'less than 0 1 dB between any

' 'standing wave peak along the probé n'Iount travel and the reference settmg

£ Tightening.the setscrew may change the e cc entr l c bushmg setting :
}'.Tl'ierefore a little offset may be n'e ce s sar y when initially ad]usting ‘

gl

0. .

Lm0t it o g,




R N Y N

_'_‘."I"Ad]ustments' should ‘be made onIy on the carrlage :
: _end requiring an end frame replaced

‘ :Refer to Figure"? for.identihcation bf the- parts o

nmentioned in this .procedure.‘ The 'tools required
*for' the necesda,ry ad]ustments in" thi's.

-_Loosen the appropriate front and rear bearing.
rod setscrews (5 26)or' (22, 2.6) wzth tool #3.7

to6] #s,. until the bearmg rods (e 37) spacing "

rod (’7), and gear ‘rack (34).slip out. -If the'left .

‘:st'ep 5. If the right end" fra“me 1s being re-

placed proceed wtth step 6

\\

-_;.,Remove the eccentric bushmg (4) from the end ‘
frame and msertitinto the new left end frame.

Put the new end' framhe on.' A' shght tappmg "

: with tool #6 may be necessary

-_‘-Place a‘fla.t ob]ect across the gear ‘rack" (34),
“and the rear; spacing. rod. (7) (Noté' that:
flat’ ob]ect' s bottom. suriace ‘and the earj
‘rack"s top surface are sh)‘- To. prevent the
. gear rack Irorn twisti 12/ abply a. simultaneous;
' tightemng pressure to bbth gear rack cap-nuts’
.+ "withtwo.#9tools. | “If 'the ‘gear rack: has not
o twisted,; the surfaces will stlllbeﬂush ‘Other-"
w1se repeat the adjustment until ‘the’ surface

10 Tighten the bearlng rod setscrews (22 26) or -

(5 26) with tqgol #3




T e . ' S
PYE I FL T A N P sty |W"J;"| o

.. LS

T T e e i g e s

Refer fo F1g-ure-'7' for identification of the parts
B mentioned in this- procedure. The"tools requlred

‘too] #3. Remove the. crank l;nob-(31j" and three <
-washers (28 33) . : “s

Replace the crank knob and washers’ removed
in_step 10 Compress the . spring’ washer (28) -

,[g_ S0 mewhat ‘before’ tightening the crank knob
setscrews (30)u-with tool #3

5 , ‘gear* on the drwe gear (27) m3a
_'_j‘(Use Eastman 910 or angequivalent glue. )4_ ‘-

42 When ordermg 2
,,Table 4 L

40.. F1gure 'Z 'is an exploded view of the Model 8090 S e LR
;The numemcal des1gna.tmns gwento parts 1n Flgure ’7 b Address the order or 1nquiry to the nearest
- _Hewlett-]?ackard offlce. (HP reglonal sales' a.nd ser-a....-,- '




s .
PRI PR I




" SOCKET. HDCAP: SCREW 8-32. x b
* :SET SCREW 6-32 X 1/4"/;

:'-‘:-';'SLOT SCREW, RD HD 44 ‘0 x 3/16"
R SLo'r SCREW RD HD‘4-40 X _3/8"
 .YERNIER SCALE ~ " "™

*

:@SCALE

BALL BEAR[NG N ¥
" BALL: BEARING HOLDER R R IR PR
..?_"SOCKET HD CAP SCREW 6+ 32 x 7/3"_, o :

. BALL BEARING AXLE gy
) _._'-.3030-0005 Q SET SCREW 8-32.X 1/8"
.|/ 0590+0008 ' CAP:NUT 5/16"-18, B

' 0570-0020 > |...'SLOT SCRE Hﬁ o-so X 3/3"
00809-2002 *-‘-LEVELING LOCK

008'09'-20"10 :7;ti"fso T SET: sanw 8:32 x1/3" .
“*809B-37F. . |..' DRIVE &

5 i'}FLAT‘WASHER BRZ 195".
i GEAR RACK .. g
;,._KNURLED N'UT 1/4%20
‘ “‘LED SCREW i/ " ‘“
'RONT' BEARING ROD |

; .‘-'I.‘he probe mount‘{sserpbly is-, preassembled a.t the factory'and the bushings‘ (item c below)-z* R
a,;are burnishe‘d 1o size' There,-jore ] AT

'.'Probe mountv 00809 2008 ’




_MAY BE ON."
* 'OTHER END'"

otied VieW bf Model 809¢"

Fsgr

s ni




To ohtam servicmgcinformatiowand order replace-r.
" ment parts~' contact)the: nqa.rest ‘Hewlett-Packard -
Sales and Service Office u& HP Catalog,zd" contact

‘the- ‘nearest reglonal offxce ,

;_ « Hewlett- Packard (Schweitz) A G
"‘Rue du Bois-du-Lan T
- 121'7 Meyrm-Geneva

' SOUTH- AMEHICA

'.. "n

v : ; . ' :

NEW JERSEY, : A i i _;‘Hewlett Packard Inter-Ame icas . .
YW, 12h: Century Road g et : &9
: _Paxramus» 07652 i

;The. lHewlett-Packard Company‘certzﬁcs that this’ mstrument was: thorough}y tested‘ and
.inspected and” found’ to” meet its- -published Speczfni;rnons when it was. shlpped fronp the'.

“factory. The Heéwlets: Packard Compmay further cerlifies.that'its calibration ineasurements. .
:_-jare lraceable to thg U S Nahonal ‘Burean .of Staﬂdards.to 'he' extem allowed' by the'

A!l Hew ett-Packnrd' products are’ wnrranted agamst deFects in. mater:als and?"workman-
ship.; This. ‘warranty applles ‘for one year: from the’ datetofu.d;l:very, or,"in"the cas¢’of
ertain’ major comporients listed in. the’ operatmg manual; fof the specified, period..We will
epair, or .replace: products ‘which. prove to be- dcfectwe durmg the, warranty. penod pro-
vided “they ‘are: returned .to Hewlett-Packard: 'No_othér ‘Warranty s expressed of. |mpI|ed
wWea are: notvhable_for consequentml damages. .}' ' ‘

Scrv:ce contracts or customer ass:stnnce agreemcnts,
that ,requnre mamfe qnce and repmr on snte.

S o N
e T
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