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’ v.]nthm].,, or floor u.u-puum.. : i

CAUTION o

Mode] 11664A Detertors are used with the Model
B17B. Tuke eare when connceting of disconnecting
the 11664A. Always ground yourself by touching
the system ground each time belore touching the
opuler shell of-the 116644 OR ANY DEVICE
CONNECTED, TO TUHE OUTER'SHELL. Another

‘methodl is to wear non-porous aloves, [f this is not

done, the dinde in the 1E664A muy hurn out,

Design  purameters of sensilive mjcrowave dindes
make these diodes susecptible to burnout, from
sttt electricity. . Tremendous valtages, of the
order of lens of thousands of volls, can be huilt up
nn the human body under certain Londllmm
Conditions susceptible {o stathe buitd-uy .m\ dry
air, mybher or  composition shoe soles, ‘ny]un

It stalie (|lbLh.n'f.,£‘b ure noticed by L'hv u;n-mtnr. )

thuy ]m]uaw a voltage of 20, UUU volls uf more,
iy more than enuu;.,h to burn out . hu diode,
ln'thls vase, some; thought should. be given to
reducing the hazard by removing L.u'petmf, weilr-

shunting path to ground on the 11664A, This |
consists of a piece of wipe soldered Lo a grownd Jug

heid under one of the screws in the LERSEA case,’

. neurest the RF inpul connecior. Another method;

used  here- .|.L Hewlett Paciard, is o have th

- opitor wu.n- a Jight, removuble, copper breeldt

lo mound .l’l} static, electricity on the body. The
bracelet is permanently prounded Lo the system
ground. This has heen found Lo be the surest
method of protecting the 116644, sinee it docs
not depent on ke operalor grounding himself.

ing clothing other than nyloa, or by aading a

i

K

i
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Model 817B/4488

"1, GENERAL INFORMATION =

2. Imrnductmn

3. The FHewlett- l‘aukurd Model 8178 ‘swept-
Frequency Slotted-Line System consists of x Model
44BB Slotted Line Sweep Adapter with' two
probes, n Model BODC Corriage, a Model Bl6A
Coaxiul Slotted-Line, a (981720001 Buseplate,
and two coaxial shoris: a Model 11512A Type N
male short and a Model 116654 APC.T short. {See
ACCESSORIES SUPPLIED,) The Mode! 809C
Universal Probe Carviage and Model 8164 Couxial
Slotted-Line Operating Notes are supplied wilh this
manual. Additional equipmeni needed for opern-
tion .of this system is listed under EQUIPMENT

Tablz 1.

Specifications
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REQUIRED BUT 'NOT'SUE’PLIED' This manual
explains ow to use the 817A, briefly describes
tests that can be used to verify the ayqtems
specifications, and expliting how  to repair the
sysiem, .

4. On the rear cover ol thix manual, below the
manual part number, is a “Microfiche” part num-
ber. This numher may be usixd to order a 4.2
#-inch microlilm transpareney of this 'mannal.

5§, instrument specifications are listed in ‘Table L
" These specilications uxe the performance standards,
or limits, against which the instruments of the
system may be tested, Table 2 lists the supple-
mental aperating charclenstics. .

» ' ELECTRICAL
Flaqﬁenny Range: 1.8to, 18 GHz
Residual SWA and (Reltecﬁgn Goefficient):
APCT Connector: P
14 to 8 GHz: 1.0240.01) | : )

amt'l 1 GHz: 103 (0,015)
1'7 tulBG}[.' 1.04 10.02;

Type N Couneetor: ' . U
. 1.Bto 8 G 101[[)0") o )
Bto 12 GHer 1.0510.024) °
12.4'te 18 GHz: L6 (o 025} -

Impedance. 50820250

Mammum Puwer " watts :wl.rngu (limited by 6-dB
pad buiit ingn the 148B).

GEMERAL

Qutput Connector: Standard model has APC-T ar
Type N l'omah-. dubending upan whivh.end of the

A UG-L88B/U Type N female-to-temale

. are available frum Amphenol,

Cae ‘ SPECIFICATIONS

) } .
11524A ATC-T to rypv N female ailptéy is requbeed tn coineet the 43T whea Type N um::ul I \m«i ] !

Heris secemprended for connecling the IHB when o I'umn'lv vutput u-muuur is uw:l
i ‘The UG-8 E/U wlaptee sdds ghunt T 200 variatinn 1o the power sutput,

Adaptera fitiing AFC-T Lo Groeral Ihnhn'lvlh’ RO, Girneral Radio Tvpe 71 OmniSpertea T g 38, TN, BNC. and rvm N

2 : i

K GENEHAL lLunt i}

: I i 1 ‘r ! '

: B'Iiu\ i wnnw.ttd tn llm Iu.Ld " Type N mnnmlelr
is <tn|n_!use. st .unl ntates vump.mhly with 'l‘ypo
N connelirs whost dlmmmnlh o nfarm I.n ’
MILL goizs |

v o '

ﬂlmensmns {max"num euwelupe% . .LU’ i Iun{., : ‘
Tin, wlde Tm‘hlghl”'l w'l?t‘% ITH mm "

Weight: 14 i1y b, \un, ke ), IR
\ . ’ -
 Accessories urmshe .\ll 12 bhurl.. TypeN S
male; llpbﬁz\ Hh()rt APC T, i T
4 \ .
Cption 001: 'M’L T urnn" etoms un lmth pmbus of
Mndel 4 IBB :

Optlun 002 : ':I‘} pe N male und. l'} po N frcmale con-
nectars on Model BLGA Conxial Slotted Line.

. Accessorics Avatiahle: 115214 Adipter, APC.T to '
'[‘}poN femali; 115254 Adapter, APC-T Lo Type
N mile*; 11513A Ad‘tplor AFC 7 Lo 'Type OSM
male; 115'!—!:\ .'\d.lp[l‘r .ﬂ._T‘l',-'I ter Type DSM femate,
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6. Description

7. The . Hewlett-Packord  Model 8178 Swept-
Frequency Slotted-Line System consists of 1 Maodel
A48 Slotted-Line Sweep Adapter, complete with
{wo probes and 2 Model 808C Currispe, complete
with a Model B16A Couxial Slolted-Line. The
Model .448B is used as o fixed slottodline with
probe, The 817TB System is used, in turn, in a Jacger
measurement system for measuring swept: SWE,
SWR is a Hewleit-Packard term for stunding-wave
ratio which includes Vollage Standing-Wave Ratio
(VSWR). ‘The 817B Systern may also be used to
mewsure | ixed-frequency SWR. 1T the 817B System
s wied in a swept-frequency SWER messurment
systetn, additional eguipmient is necessury. See
pacgraph  EQUIPMENT REQUIRED .in  this
manual for further details. See OPLERATION see-
lion of this manual for eperating delails. )

" 8. Options

D, Aodet 817B . Option Q01 consists of APC-T
connectors on both probes of the Model 817B.
This Option is used with Model L1664A Detectors
jn the 8755 Frequency Response Test Set, which
have APC-7 connectors. Maodel 8178 Option 022
congists of a Type N fenale connector on one end
of the Model 816A Couxid Slotted-Line and a
. Type N male connector on the other. |

10. Accessories Supplied.

11. Two coaxial-line shorts are furnished with the
Muclet 8178, o Model t1512A Type N mule short
andd & Model 11865A APCT short, The type of
short used is the same as Llu' connector on the
duvice under test.

12 Eqmpment Reqmred But Not Supplled

13. The Model hl"l'B is nol u lDﬁl[lll te mensure-

ment systea b itsell, A signal soutee and an
indicutor syskem is needed in addition to the Model
817B. The following equipment is rl‘qull’t‘(] for this
system,

C 4. Models. 8620A/B Sweep - Oscillators. 'The
Models B6Z0A/B Sweep Oseillators with vatious
plupin  RF’ Svetions [umish 1 swepl-frequency
sipnal in octave !mnds [revm L8 to 18 GHz,

15. Model 8755A Swept Amplitede Analyzer, The
Model 8755A Swept Amplitude Analyzer furnishes
ther squarewave modtukition signal for the modo-
lator and the signal-processing cifeuits between the

Muodel 817B/148B

detectors und the indicator. No indicator is fur-

nished. (See Model 181A.)

16. Model 181A Variable Persistence/Storage
Mainframe, The Model 181A Variuhte Persistence/
Storge Muinframe furnishes a mounting structure,
voltayes, und an indicator for ihe Mndel 8765A
Swept Amplitude Analyzer.

17. Model 11664A Detectors. Two Madel 116644
deteetors ane needed for the Model 817B. Three
detectors ure normally furnished, bul the wsddi-
tional one used [or tr.msmi:,hion mensyrements is
nat I.N.r.l with the Model 8178,

18. Madals ‘HﬁﬁbAiB Modulators. One 11665A

ar 116658 Modulator is needed to squurcwave
modulule  the 8178, The modulition signal is
Fnished by-the 8758,

19, Model 11678A Low-Pass Filter Kit. Low-Puss
Filters which pass the band of interest but reject
the second harmoniic of the lowest frequency in
the band can by wsed to reduce unwanted re.
sponses on the Lisplay, The Model TIGTEN consbsls
of a set of five filters as follows:

|

Model- Cutoff Frequency
T16B8A 2.8 GHz
11688A b8 GHe
11684A 6.8 GHz
11685A 9.5 GHz
L3.0 GHz

116864

20. Companion Equipment

21, The following uguipmunt is ovailuble and
convenient for use in some measurements but is
nob essential to the uperation of the Maodel 817R.

22. Models 8491B/8492A Attenuators. 'Fo reduce
display variations caused by mismateh reflections
when measuring low SWR™ over a wide [requency

range, use two B- or 10<B attenuators inseried’

between the 11664A detectors and the 5178
probas. The HE Model 3491 B Coaxial Attenuators
have a ‘Type N male. connector on one end aml a
Type’ N female connector en the other, The HI!
podel HE2A Gouxial Attenuatons have APC-T
connectors on buyth ends. These attenuators shoukd
be used in pairs, one in the » R’ channel and one in
the **A™ channel. For best results, they should be
of the same value.
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23, Model 905A Coaxial Sliding Load. A vouaxial |

sliding load is convenienl wien measuring SW2 ol
two-port deviees, since Lhe Ioad relieclion dan he
baluneed out. The Model S06A Couxial Sliding
Loud is available vomplete with interchangeable
connectors to mate with Tepe N conneclows (make
or female) or with’ AIPC-T vonnectors,

24. Model 70358 X-¥ -Recorder, The Modvl
70358 X-Y Recorder enh be used Lo omake o
permanent record ol swepl slotted-line mensure-
ments for future reforence.

25. Moded 909A Terminations, 1T & sliding load is
not avoilable, [xed terminations such as the
Hewlett-Puckard - Model H)9A may be used to
terminate ports other than measuremenl porls on
the device under test, These terminations Turpish
an aceurate 50-ohm impedance. For APC-T con-
nectors, ovder a standard Medel 909A. For Type N
conneclors, an option must he ordered, To mite
with Type N female connectors order Model 909A
- Option 012 (Type N male), For Type N con-
nectors, order Model Option 013 (Type N female),

26. INSTALLATION
27, 'Initial inspec‘tiun

28. Inspeet the shipping container for damage, 1T
“the shipping container or cushioning mterial is
damaged, it should be kept until the vontents of
the shipment have been checked for completeness
and the instrument has been checked mechanically

and electrically. The contents of the shipment .

should be as shown in Pigure 2, Model 817B
Features, and procedures for checking cleetrienl
performance  are pivenr under PERFORMANCE
TESTS. Il the eontents are incomplete, if there is
mechanical dumuge or defect, or i the instrument
doed snot pass the electricnl porformance tes,
notify the nearest Hewleit-Packivd office, 16 Lhe
shipping container is damuged, or the cushioning
material shows signs ol stress, notify the cervier as
well #s the Hewlett-Packard office. Keep the
shipping materiaks foe the carrier’s inspectiun, The
P office will armange Tor repair or replicement
without waiting for claim settlement.

29. Preparation for Use ‘

30. The Model B17B is connvcted in o measure-
ment system as shown in Figure 1. Both the probes
and detectors are interchangeable but some pro-
vanlions ane peesssary when bandling them as
deseribed in the Tolowing pargephs.
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31. Handling %odel 11G64A Detectors. A high
electrostatic charge (> 20,000 volts) ey oceur on
the human hady. ‘Fake care noi to huet out crystul
dindes in delectors by discharpge «f ihis electricity
when handling the 11664A detectors, 'The muxi-
mum energy discharge peemissible is (L1 ey, which
is an extremely small amount of vnergy, When

handling the detectors, do not permit dischirge

through the diode either directly or to ground. The
best method is not o touch the conter conductor.

If the venter conductor must be wuched, be sure |

to touch the outer shell fist, \

\
32. Handliny Probes. When the M‘b‘tlu] 1LE6AA,
Detectors ars connected Lo the probes, the sima
caulions apuly to the probes as Tor thé Deteclows,

In additior. some speciul euntions are necessacy lor 4
. the prabes. Do not remove the prgbe uneecessari- -

Iy, to avoid damagieg lhe prohe tip, Do not
operade the eurriige with the probwe sl Whe way'in,
{See OPERATING INSTRUCTIONS.) :

33. Installing Probe Mount in Carriage. The probe
mount consists of two parls; the mount itself and a
probe lock. These two parts are assembiod fogether
loasely so that the lock may be turned to hold the
probwe in position after it bas been inserted and
nddjusted to the desired depth. It is hest Lo install
the mount before installing the probe as follows:”

a. Plice prabe mount in carriage, lousening
the thumbserew il necessary, - '

b, Tighten the thembserew,
¢,  Turn the lbuk s0 that the hobe in the luck

ard the hole in-the mount are aligned to receive
the probe,

34 Installing Prokes. The kuurled probesmonnt

Tock centerhole is off-center with the holo in the
main bady. Only when the knurled lock is in the
center of ils rotation range o these two holes line
i!p. This is the only lime when the probe may he
removed or inseried. Afler the probe has been
inserted, rotate the knurled mount [pﬁ'l'n-ruhly
elockwise) to lock the peobe, If the mount is alwitys
turped in tie same dircetion to lock, il can be
unlacked by tuming in the opposite dieclion
withbut dumare 1o the probe. The prain in te
Maodel 1488 is held in by a stmple thumnbscrow,
\ 3

35. Storage and Shipment

36. Environment, The system should e stored in
a clean, 'dry environment. The following environ-

\
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mentu finitations apply to both storage and
shipment: ) .

Temperkture: o, . - . .
Humidity: . . .o 0 v o0
Altitudder . . . oo - e
37, Original Packaging. Containers and matetials
identical to those used in factory puckuging are
available through Bewlett-Packued otfices, b the
instrument is hetng returned to Hewletl-Packard
for servicing; atbach a tap indicating the gype of
service requited, return address, model nrumber,
and Tull serdal aumber. Also, mutk the container
FRAGLLE to  pssure cureful tundling, In any
correspondence, refer to the insteument mokel
numbser und full serinl number. '

3B. OPERATIO_N
39. Environment

f!ﬂ..'Fhu operating environment should he within
the following limits: '

L, =G +TRC
. < 90% relative |
< 25 000 feet

Model ST7B/ 8B

'[‘emperatum:' ..... L ... 0PC and +556°C
[humidity: 0 - - 0 - - - Lt SYO5% relative
.Altitl!du: e e e m e e . . 15,000 Teet

41. 'The technique for swept-frequency slotted-line
wneasurements is much the same as for [ixed-
frequency - measurements. A detecting probe s

- moved mong the siotled line for a distanee of ut

least oneshall wavelength at the lowest frequency
4o both maximum and minimum voltages ol the
standing waves are sampled. However, instead of
plotting the maximum gnd minimum voltages at o
single frequency, maximnm and minimum voltages
are plotted at ull fpquencies over which the source
js swept, The maximu and minima (o not oceur ul
the same pliee on the Tine ul all frequencies, so the
finul plot is constructed from many sweeps, eich
with ihe probe al a different position: along the
slotted line, At any piven frequoency, the eatio of
the maximum and miniinum amplitude of the
envelope is the SWR, Sined the displuy is log-
arithmic, only the envelope of Lhe moxima and
minimu need be measured. ‘

3 ) )

Figure 1. Model 8178 Connceted in a Measurement System
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. 42, Component Parts

A3, The B17B system voniists uf thyee parts: the

 Model 1488 Slotled-Line Swvép Adupter with Lwo
probes, the Model BOUC Cartiage  with
GOK17-20001 Buseplate, uid a Model $16A Coaial
Slotted-Line, The Model S0YC Carriage and Model
816A Stotted-Line instructions will b ound in
lheir respective operating notes. which are [ur-
nished with this manual, )

- 44. Slotted-Line Sweep Adapter. The Slotted-Line
Sweep Adapler consists of w pair ol inlere hangeihle
probe ussemblies, a shorl slnlted-seclion wnd a
probe mount. ’

45, "The fized slofted-section smples the sweep
oseillator outpul. This voltage is usced by the 8755
us & reference level which eliminates e need lor
leveling and helps vancel the frequency response, of
the carviage probe. The male connectur is altached
lu the slotted-line as there is o 6 dB pad in this arm
for better isolation with hizh SWR. Tie amount of
voltage sampled s u.mml by .lll]uslnu. the prohe
penetrttion,

46, The probefelvctar  combination in the
vartiage is used as 1he usual detector in  slolted-
line system to sample the ‘standing-woves in the
e, The amouni of encrgy sampled may he
adjusted by varying the prabe penetration,

¢ .

47. Connectors. [n the Model 81718, e SWE's of -

the connectors sdd to the residual SWR of the
syslem. In order (o minimize these reflections,
special altention has bren paid W the choiee ol
conneetors used, 'Fhe connector vuter shells ane
made’ of slainless steel for longey wear. The
following connectars are used:
a. Amphenol AC-T conneetor which his
extremely broad-hand usabilily, Tow 8WR, precise
- alignmeat, a vleardy-tetined reference plane, low
RF leakage, and low contaetresislinee. For thrse
reasans, this is the preferred conneetor with the
least ambiguous results. In addition, the connector
i designed fo mate with any other APC-T con-
nector without an adaipioe,

b, Type N modilicd vonneclors ane low-5WR
compatible types, They mate with all rennectors
whose dimensions conform fo MIL-C-30012,

Lagt &

ag, ‘Features '

49, Pu.,uxv 2 illustrales the uperating iv.uum. af

_the  Model $17B° Cuasial® Swept Slotled:Line

System, Note that sume [eatures ure more fully’
deseribed in the Model 309C and W16A Operating
Notes which are included with this mariial. -

'

50, Operator’s Check . ™ e

51, Figure 3 is an upu rator's check prnu‘(lun-

wlowing the opeyator Lo miike o quick cheek of the
swstem Tunclions wriot to use. The operator’s check
assumes the Swept Amptitude Analyzeris tstalted
in an oscilleseope mainframe {Freguency R esprinse
Test Set), Therefore, if the correct incdtications nre
ol ublained, trouble may be in either unit. If Lhe
Couxtal Swept Slotted-Line System. is suspected.
refer to the paigmph wnder TROUBLE-
SHOOTING in this manuak,

52. éWH Measurement

53, Figure < illustrates SWR Measaremoent [
stap-hy-step provedure, Before making @ muasore-
ment, be sure to real OPERATING CONSIDER-
ATIONS which l()]lm\s

54. Dpérating Considerations )
36, I the bandwidih of Lhe nsu:illséopp is tou low
or the sweep rale loo high, some ol the fine
structure of the SWR pattern miy I Tost, Breause
al noise, the widest bandwidth may ol give the
hest pastern, but the optimum combinalion can
vasily be determingd eperimentally by keeping
the eaeriage stalionary and adjusling the sweep rate
and Dandwidlh for the most crooked trove.

56. Adjusting the Troce Slope. IT the slope of the
ripple pattern vauses the brave Lo go ofF ke scveen
of the oseillosvope, loosen the selsirew in the
slotied-dine sweep adapter on the side opposite to
the OUTPUT Jubel with an 0.08inch aeross-Lthe
Mats  hex-hemd wreneh while halding ynur' hand
under the wlapier, When the polyiron inserl comes
loose, its position may be adjusted. (o eeduee Lhe
slope, When the hesl position is fowsd, tighlen the

SLLELTEW,

57. A number of lechnkpes are availible tor
making more precise  measurements. They ane
deseribed in the Mllowing paragphs.
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Model 3ET7H/ 188

MODEL 8178 FEATURES

Model $18B Fixed Sletted-Line fumnishes. 8755
rfurenee voltage, Line nmst be installed, with
GLUTEUT avrow poinling in the signal-Row iree-
fion, R

Muodel -L1HE Prohé samples npul for yeference
purposes, Probe slidos in and out for levol ndjust-
mepk.

Thumbsceew. This Lhumbserew Jocks the fixed |

pEnbe penvtration inlo the stotted line.

[iad Indicatiee Stop and Dial indicator Holder uses
ant explmed in the Model 80UC {hperating Note,

megsurement purposes, Brohe slides in anit out for
. voltigte ndjustment,

Maodel A48E Probe sampbes standing wave for

. } .
Cartiage informalion will e feund In the Mudel
HIXC {Iperaling Nole.

Baseplitte for mechaieally stable ppreration,

Shiart praduess tolal retlection for ealibration,

Coaxiul Slotted Line inforarton will he Tound n
Mrdel BOBC it B16A Operaling Noles.

tnput Connpector, ‘Phis conpeetor st be used as

the inpul eonnector s there s a G-dB pad in Lhe

uther ann Lo reduce dnput lv ontpial interaction.
B

Fhinrn 2

Muocde! 817HE Foatures
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' For a power level of about —20 (8.

' OPERATOR'S CHECK ' AR

FREQUENCY RESPUNSE

TESTSCT" SWEED OSCI[LATOR
HLANKKG - @
-] E ] 0_ o] ~ -]
20r - =0F| g0

Ni'l:l

LUERTHTIVY

HODULATOR

PR

SLOTIED LN oo om \
SRILP ADAPIER -—

st L CARRIAGE

Conneet the BLTB 1s shown in Figure 3, Note that the test port is et open,

Sut the sweep osvillator to sweep over the band of interesl with about +1D dBm of poveer
output as instructed in the sweep oscillator mantil,

Obtain an mdn..lllun on the oscillgseope as mslruct('d in the oscilloseope el

Push CHANNEL A DISPLAY B pushbutton and insert proba in Slotied-Line Sweep 1\(]d||1l‘]'
Push CHANNEL & DNSPLAY AJlt pushimt.tun and insert “ AT probe in carrisge until display
trace appuears. ’

Move the probe carrioge, The indication should he o large ripple which moves across the firce of

the oseilloseope ds tHe cirriage is moved.,

Figure 3, Operator’s Cheek
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. SWR MEASUREMENT ‘ ‘
FREGUINCY RESPUNSE !
TEST SET ‘ SUVEEP OSEILLATOR
i g, ANKING
e | A a
Pgggga- o
i sniL 06 v r0§|pe0D
o J RKf
EUHBHIAY]
KOBULATOR
BEILTHIR
RRO8ES
' . - SHORT .
O LR IILTER
. [
SITED LIKE '
SWFEP ADAPTER =~ H SLIDIYG LOAD
4 B pevicr
SLOFILL i LADLR 165!
" CARRIAGT
:
i Uonneet the 817B as shown in Fignre 4, hut with the shorl’ connected in place of the device
. under test am] the sliding ]o.td
i
b, Hel the sweep oscillutor to sweep over t!w'frémwmy hand ol interest af maximum power it
' exvceding + 10 (Bm. (Leveling of the sweep oscillator is not needed sinee a rutio measurement
is ter be made.) . .

¢.  Remove the Channel B tlisp].'iy hy pressing one of the CHANNEL B t)l:il'l..n\‘( pushbuttons
until it *pops™ all pushbuttons out. |

d. On CHANNEL A punel, set OFFSET CAL te OFF, OFFSET dB 1o =-00, and press 10 dB/DEV
sswiteh, Press DISPLAY POSITION switeh and adjust POSITION serewdriver adjustment o
place the CRT Leawee 1 the cented graticale line.

¢, Remove the “R™ delector from the sweep adapter probe und connect it at the end ol the
“slotted line, in place ol the short, to measure power in the slotted line.

[ Press CIIANNEL A [)]Hl’[ AY I pushbutton and, using the OP i'b[i'l‘ CAL v ‘nm'r. wdjust the
highgst power point ou the bricee to Lbe cenler n-l'vrvn: e praticule line,

K. I'mh CHANNEL A IMSPLAY A pushbution, set QFFSET dB to —25, ond adjust the A7,
privhe in the earriage until Lhe highest power puint of the trace is again at the conter reference
Eritieuds Foe ’

|
! .

i‘["l'gurv 4. SWR Megsurement {§ of 23
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SWR MEASUREMENT

h. Hemove the “1" detector and reconnect it to the “R* probe on the slobled-Tine sweep adapter,
Reconnect the short 1o the slotted line, - : : -

i Press CHANNEL A DISPLAY R ond adjust the “{_{"'proho 50 that the bighest power point on
the truee is ut the venler veference pruticule line, - '

j Remave short snd enpneet portol device under test, [T device has more than one port, connect
a sliding loead or fixed termination tu the other ports.

k. Press CHLANNEL A DISPLAY A/K. set OFFSET to —00. and sed DFFSET CAL 1o ON.

L Adjust CHANNEL A OFFSET CAL vernier to place the trace in the center of the sceeen. Any
slope of the trace van be reduced by adjusting the polyiron load in the slotted-line sweep
adapter. See ADJUSTING THE 'TRACE SLOPE in the text. ’

m. Sel oscilloscope to, WRITE, muve corringe over at least one-hadf wavelengih ot the Jowest
© frequency being swepl, ond store the brace® Ripple variations ean be reduced by the insertion
of a pair of 6 or 10+tB pads, depending upon Lhe available power from the source, helween the
“probes und the detectors, o ! ’ s ‘
n. Measure the width of the trace in a verlical direction, Cuﬁ1puh- SWR by using the formula '

SWR = log.',m" (dBS20)

Co, For o discussion of errors and methods of climinaling them, refer to OPERATING |
CONSIDERATIONS. ) ' - : = |

} . ’ :
. llf a atorapy ncillogeope i3 nut avaitahile, take o imeexposnre photopraph ol the Lo,

Figure £, SWi x'lf«'rzsu.;'cment (2of2)
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58. Padding the Detectors. It suffivient, power is
available, the mis nl.nldm ercors oF He detedtors cul
be reduced by inserling well-matehnd attenuators
“helween both probes and detectors, tagual values

- of attenw mou should be wsed in eachorm.,

' 59, Using o' Sliding Load at Swept Fréquencies. If

the deviee under lest is out ol specilications at

-severl freguencies and bas an unused porl termin-

ated in a Ioad, the SWE due so the load can be
balanced ot Coanecl a sliding lisud to the wnused
port, Mechanically link the sliding load to the
probe in the vardge so that the distance {the
phase) betwern the eurrigie probe und the sliding
Joad s held constant,! Use the procedune: given in
b Tnlluwing puragraph, '

60. "To mechinieally couple an [E Model 2054
Hliding Load, use i picee of 38 inch ontside
diameter  sluminum - tulring approximately 18
inches Tong with o right-wngle hend <4 inches Trom
oine engd, Clamp a 1141 inch insice diosoter eable
clunp around the ~lu|m;,, vollar of the T, a 3/8
inch ins e (ll.mwlvr valife clamp an Lhe L\Ihln{...

Cand fasten the twéd enble vlamps together with o

serew and nut. (Sev Figure 5. Cunneet the Jong
emi ui the lubing to Lhe moving portion of the
eirriige (nuvmmotur holder),

‘ N

V.ll’l{lll\ LN

1. .\dju_;;t e lamps 5o uml the load

iracks with, the cirriage ' ver the entire Jength of

travel.. Measure the HW Ikt in the HIe manner &
deseribieG in Figurne 4, SWE Mc-murumvm The
effect of any .rul'lvm.iun Frorn the sliding b tuck will
bie. dancelled -oub sinee there
betwern the prohe and josd, The position of the
top and bolttom of the traer will muve with any
reflection from the load hut, sinee Lhe detector and

load move togelher, both the top and bottom of
the trace wily move in wnison and the elfvet of the
" willh measwremenl will be caneelled uul

62. Using a Sliding Load at,a Fixed Frequency. I

the device under tesl is out of specitications at
only one freguency and s an wnused  port
terminated in a load, the SWR due the load can be
balanved out. Conneel a sliding [oad to the unused
port{sk. Set the sweep useillaoy for CW operation
at the frequency i guestion and side the lowd,
The SWR due only o the deviee wnder Lt 35 the
average  Detween  the maximwm and 1Ainimum
indivations '

oa fxed distaned

wEali [ I T 1o . -

Model 817B/LISE

63. Compensatmg for “Trace Width. 'The width of
the. oscilloscape truve adds i small amount to the

top and bultom of the truee, To compensate Tor |

cconnector SWIR (which varies with

'RTB6.

this error, run a trace with the earriage stationary.
Read the trage wuiLh Subtract tln-. vahw from the
measuret valued, .

S
64, Error Considerations,

63, For a diseossion of swept SWR mewsurements
and meastrement errors see Stephen - Fo Adam,
“Swept-Frequency SWR Measureiments in Coaxial
Yystems”, HEP Journal Vol I8 No. <, Dec. 1966,
pp. 15-20, or Application Note 84, obuainable Tree
fram your nearest Hewlet” I‘aLk.artl oflice,

6, ‘The Tollowing .oy sources  affect. Lhe
weeuracy of the measurement made with the Model
SITH. '

a.The residual SWR-ol the slotted line limils
the weeuracy of measurements made with the
Model B17H, This limitation  is simitr o the
limitation imposed Ny directiiity on directional
couplers. In lolh cases there Bs an wlditionnl
rotading phasor of unknown phase aldded to the’
value of the measurement. Invalue, the pesidual
SWR of 104 (to 18 Gllz) 6 the slotted Tine
approsimately equals the wmbiguity of a 34 dB
woupler,!  Thiz error is nob o single ereor bt
consists of slope (which can be adjusted) ad
ferent con-
consists ul slope

nictars). The slope, in
vartalion and irreguaritics,

twrn,

" b, Variations in power input te the log
amplifices of e Model 87565 will cause errors. This
is hevause the bogarilimic amplifices in the 876D
are nol peefect Tog toparithimie sunplifees bl )
slepped, linear devices which only approximale o
true logarithmivc vurve, To minimize this tracking
error, the detector probes are adjusted so that hoth
detectors are operuting wl the same absolule power
inpul, This provides the hesl areuriey for the

r.  Fxcess probe penclration into the line -
alst eause etrors due to nterlerence, Phis inlt'r-
ference Is minimized in the measurement pro-
vetlure by nwlm'm;_ the eoupling to b lewst 25 dB
(down) from ihe-incidenst power on the line, This
prm-vdun» s recommended when maeisteng low

sstiretients By Cowrtial StulmgLowl Teelmigne™,

2 Catpubited wall a yefloctmmeter saleutator, detainable trae Jzom any Brwleth Fackant affaee,
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SWR"s. When muisuring high SWR's the coupling
may. he inerensed to inerease the dy niuniv maeisure-
ment fnge. - ! L

d.  The improper chiive of bandwidlh sweep
rate can lead to error,
bandwidlh, thus allowing fast sweep-speeds. Any
poise  interferenve, especiaily  when using | low-
power sourves or padding Lh : deteetors to improve
matching  between detectors and probes, van, be
averaged by pushing the SMOOTHING  push-.
button. This redutes the bandwidth of the 8755 to
J00 Hz and requires a substantially lower sweep-
speed to prevent distortion, Gradloally increase the
swerp spitedd from the slowest possible until the
wuveshape Just begins 1o change, Then back the
controb ofF until *he wiveshape is undistorted, This
is the maximum sweep-speed.

e 'Rcr;n\uluhilily af ronnectors due Lo vary-
ing torgue tightening m'ely-hv u problem in com-
patison measuirements, The use of a torque of 16
inch/pounds iy recommended in this casel

£, 'Fhe finile width of the lmace, diuses a
measurement error. See COMPENSATING FOR
TRACE WIDTI for o methud of correcting the
muasured vidue for Lhis ereor,

The 8756 has g 10 kilz

67. OPERATOR'S MAINTENANCE

i3, ‘The. unly operatyr's maintemanes cunsisté of

» keeping the Model 8178 clean and of replac itig the

center coniact in the APC-T-connector when it pets
‘Jumaged Jor worn. This contact is u small/ [our-
protged spring-netion contict which snips/into a
réeess in the venter conductor. I is novmally hebil
in by the springaction of the four primgs, With
m:l.g;)ifjim.{ glass examine the conrtacl to determine

“Af it neerls replivcement.

f CAUTION i ;

3o noi remove this conluet Jor inspec-
tion. It may he damaged by removal.

The vontact shauld he free of bures or wear amd

the prongs should be l‘qunily' spacedd,. Push the ©
contact in with a Tlingernail and note Lhe spring
action. [f.the contact m'v(la replavenent pruu-l-d i
follows:

Cue Plee so the eonnector fees down, il
possite.

b, Tep the eonneetor lightly and the contact
should now proteude slightly. Insert the centering
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4. Replacing the Probe Tlps _' N

tu I-u.,un- T und prm't‘vd i In“u\\"i' :

a. Clomp ‘the  probe li|l "BE IUW THE:
SHOULDER AT THE WIDEK FORTION, To dot ~ "
this, use a pin vise which van be inserted insjde the e
prohe body shell, such a3 porl number l()L'

manuletured by LS. Starrett Ln,, .t\thnl

. I{vmuvu prohe hp by lurmn;., it LUI.“I'.!‘T-
cluckwise,

¢, Plae a tiny amount of wiductive allvvr °i
paint, such as Silpaint' -on the threads of a4 new!
probe tip, 1P Fart No, 00-018-2006, wad s¢ row it
dlorkwise into the prnhv body untl SR, wsing




\pin was yemoved. Silpaint may be ardered from
Hewlett-Packard bs Lot No. 5U50-5030. ‘

: Biﬁ‘.‘ Replac"mg the Probe Body

ndl proceed as follows:

Mode] §17B{4488 L

Spin vice in a manner similar to the way the faulfty

7. [f the probe hody is damaged, refer to Figure

Page 13°

. "Secure the probe body in a pin vise or
drill preds ehuck. Make sure pressure Iy élemiped on
the hody: only hreyond the shaft shoulder anet that
the probe tip is nol touched.

L
b With a 9/LG-inch (1/2inch for AFCT)
r)pg..‘n-l‘nd wreneh, remove the connector.

! c_' Ieplace the probe hocky and tighlen in a
simllar manner in which it was removed,
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' Morlel 8178/4%38

HP Part Number

Deseriplion

0570-105%
BOBIS-2001
B-18-2002
BU-48-2037
(MLEAB.026
3030-D00T 13}

Knurled ‘Thumbscrew 8-32 x 1/4

Probe Holder

Probe Holder Loek

Prabe Holder Guide

Lenknge Suppressor {polyiron)
Setserew $-10 x 18 Hollow Hex Head

Male Type-N Connector
1230-09t6
1250-00t7
12500918
12500085

Assembly Consisting Of:

Connector Body

Male Center Conductor Pin (shown at 83
Coupling Nut

Rubhvr Gasket

8 Center Conductar Assembly Consisting O
' 12500917 - Male Center Conductor Pin
SB30-0306 [nuesdating Bead
SU20-3204 Contaet Holder
9 1460 9012 Spring
10 S020-3207 Sliding Contaet
1 00118-2021 Pulyirdn Mode Buppresior
12 50:£0-0306 Tnsulating Bead
13 13500015 Female Pin
L 1250-00 ¢ Cannertor Female Hody '
353 0520-0118 Serew, nylon 2-56 5 (h25" with head cut off

Figure 6. Fixed Slotted Line Replaceahle Parts




‘Model 817B/448B

Pape Lo/lb

Bl

1o : PmE\
,'...'"' ’ . '_ A

PRCAL
MOUNT

item HP Part Number Rescription
01860008 Prabe Assembly Complete, Type N femule
. . (D-418-60004 Prabe Assembly Complete, APC-T (Dptioi 001)
1 . 12500814 * Stantlard Conpeetor (female Type N)
. 1250-090% " Dption 931 Connector {APC-7)
2 . Probe center vonduetor iesy., consists oft
1250-0816 Cuntact APCT
30400406 Insulator
AO0LEE-220402 Center Conductor, Mrobe
. IDAT2006 Buad :
04482006 " Tip, Probe
3 DO4IK.22081 Body, Probe
! 0011820 L Lok ' g
5 D570-1143 * Setew, Machine 3-10 x 178 setserew hex head )
4] BO448-6002 Holder . '
T ’ (0. 18-1{101 Polyiron Probe Shivld {cemented in)

Figure 7. Probe Assembly Replaceable Parts




CHANGES




 MANUAL CHANGES

MANUAL LDENTIFICATION

Mode! Number: 817B/4488
Date Printed:  Aupust 1873
Part Mumber; 0081790004

COANIAL SWEPT SLOTTED-LINE SYSTEM
s  AND SWEEF ADAFTER

This supplement contains important information for correcting manual errors and for adapting the manual io
. instruments containing improvements made after the printing of the manwal.
To use this supplement:
Make all ERRATA rorrections
Make all appropriale sexial number related changes indicated in the tables beluw,

__ Seriul Prefla or Numbet e Maha Manuul Changes ——, — Serial Pretix nr_Numhl'r _‘__ Make Manuol Changes _.|

= NEW ITEM

_ERRATA"

Prge 1, Paragraph 3: . !
Change Iast sentence to *“This manunt explains how to use the Bl?g,‘hrleﬂy doseribes tests that can be used Lo
verlfy the system's specilications, and explains how te repair the system.”

- Page 1, Table 1: . :
Change Opton 002 to/022: Type N male and Type N female connectars bn Model B16A Coaxinl Slotted Line,

115114 Female N short replaces 11565A.

M Page 6, Flgure 2: ‘ ; i L . .
Change ltem 1 to read: “Moiel 448 Slatted-Line Swaen"Adapter Turnishes 8755 refarence voltage, Line must be

inatalled with QUTPUT arrow pointing in the signat-flow direction.”
Page 7, Figure 3 o ‘ ; .
= Change step b {0 gead:“‘Set the sweep oscillator Lo sweep over the band of interest with tess, than +10 dm of
power output as instructed in the'sweep oseillator manual.”
Change Inst sentittce-in step f to read “The indication chould be a large ripple which moves acrass Lhe face of
the BTBS o5 the'catriage is moved.” ) ' .

Page 8, Figure 4; .
interchange *A" and “R"”. ’

o i ! “' NOTE
- . v A
Monual change supplaments are fevlied a3 often us neceasary to kerp momualy a3 curent and accurate a3 possible,
Hewleti-Pag that you Toddbcally tequast the lateat edition of this supplement. Free enpics aee avuilable
‘fmm o1l HP aifiees, When roguesting copiea quole the manual Wlentificution information frem your supplement. or the mudel
buinber aiig; hieint date from the title puge of the manusk .

§ “'5 - )
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Moddl B17B/4488 . . _ 00917-90001

I . . B
ERRATA {Cont'i) ) .
Page 11, Flgure 5: . ' .
Taterchange “A” and “R". ' .
Page 14, Figure 6:
Change item 2 to 0044820002,
 Change item 9 to 14600977

 Addthe foliewing to the Desctigtian for item 15:
+, . . (loceted in blind end of jtemn 11).” o

' Add item 16 0044820001 Body. . v
Add item 17 00448-60005 Cartridge Assembly, 6 4B, '

‘ NOTE.
When removing this atle.suator eartridge, between ltems 10 and 16, note
the orientativn of the cortridge, When replacing carlridge, insert new one
' , in the same arientation. :

Pnge 15}16 Figure T:
Mate ‘the following changes toitem 2.
Add 1250-0915 Contact TypeN. .
Change 00448-22002 to H0448-20004.
Change 00447-2000€ to 00448-2025. ! . ’

Change item 3 to 00448-20003,

Add the following e the Description of item 6:
. . [with polviron probe shield cemented In)"r

. Delete item 7.
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