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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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ot e The Hewlett-Packard Company certifies that this instrument was. . - |’
B ER * thoroughly tested and inspected and' found to meet its ‘published’ y ' :

| & specifications when it was shipped from the factory. The Hewlett- - _
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: "1 All Hewlett-Packard products- are warranted against .défects 1
L " materials and workmanship. This warranty applies for one year T

B DR . from the date of delivery, o, in the case of certain major comp9- BRI —

91 . nents listed in thé operating manual, for the specified period. We . = .

e v will repair or replace products whichprove to be defective during: = L @

’  the warranty period provided they are returned to Hewlett- '

- Packard, No other warranty is expressed or implied. We are not )
' liable for consequential damages, .- ' . o :!;’, SRR E L RIS
- ! Service contracts or customer assistance agreements are available IR R
- o] . . for Hewlett-Packard products thrt require maintenance and re- NN
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i Model 4437A ' o SO Sectionl
E BTN S Yy h ; . ' Paragrophs 1-1to 1-8
rir _';'] : g . O .l . i : 1 | ! .‘ ot i _!. ; Wj ;k ) . ; ;\,r_.
o oy PRt ‘ - . e
| LTy SECTION L EE
) it i ) ! P - h g . v EE
R A ; _GENERAL INFORMATION | |
, 11, INTRODUCTION TR gcler 0000J00000) )serlnh number, .The first four
N N [ Y L ' Igits (serial prefix) identify . series of Instruments;
N 12 The HPA4STA(Flgure 1-1) t6 an tn-lind reading oo v diglts Identify b pretieular nstrament 1y |
;7' varlable attenuator usable fromn:c tondl.EMHz. ; m ', Ihatgurles, A letter placed kptween the two sections
AN ..4437A taesdunhalnnced-type pads and its Inpu " Identifies the country whare t) b instrument was manu-
. output impedances are 6000hms, This attenuator - factursd’ i,e., A = U.5, Al = England, G = West ‘A
o -\ plovides’ accurate 0,1dB steps'of altenuation bp to red, lie, = U,5.4., ngianc, o :
’ \‘ fig BdeB'3 act; x il t ’respl tion for OWEI"'lp vel Germany, I = Japan, and U = United Kingdom, Jf the
. LA, giving excellent gon or P € first four digits of the instrument serial number are g
: measurements, : tranymisslon erllclenc}& teats, Aid 1ot the same as those on the ttlepage, change sheets °
-, alnor loss measureinents on filters and ampliflery, . - ynojuded with this manual will define any differences -
ot aadstmilarequipment, oo "5 between othor' Instruments and the Model 4437A des~
Ll A, UETRCR , “cribed herein. If the change sheets are missing, your
e hiamed-clroult gwiiches and o unique drive . yp Suiesand Serviee Office can supply the Informa-
S mee r ar Zec, unit 8 compact, gL - hon(addresses are Mated at the rear of this manual),
; weigh:hnnr,l rugged. The drive mechanisms, controlles : N g : )
+ . from'the front panel, are three rotaryshalts onwhich bl g AN S
; . .eare mounted Iour—pq’irs of cams. 'Each rotary shaft 1-6. SPECIFICATIONS L ’
' drives four printed-circuit switches. - The switches . 1-7. A complete list of: specifications {8 found in
-, set up theconnections,: [n'a proper sequence to obtain : ‘Table }-1, . o) )
: .. desired degree of atténuation, to four T-typeattenua- TR N N
; ~ tlon pads. ‘The 4437A has pads of 0.1, 0,2, 0.3, 0,3, 1-8, INSTALLATION AND OPERATION -« !
I 1, 2,.3, 3, 10,.20, 40, and 40 decibels whichallowa - ‘ o A ‘
7. ./ range of 0 to llg. BdB_“ri 0. 1dB gteps, ! 1-8, Installation, storage and shipping procedures =~ ;| !
T g NTIFTOATION | are described InSectionIl, An explanationof controls, '
o ._‘1- 4!-. IQEN“E?FATIOE ; { P E connectors,’ and operational procedures is _contalned’ Ty
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2-1. m'raonuc'non \" !

2-2. T \s section contalns lnrormntion [or unpacking,
. inspectivh, repackaging, storage gnd lnst;\allntlon of
the Model 4437A, q L

2- 3 UNPACKING AN‘D INSPECTION

SRR ,2-4. I the shipplng carton in dnmaged ‘usk’ {mt the
&\, ecarrler's’agent bepresent when the lnstrumen is n-
i .\ packed. Inspect the Instrument for. dnmnge(scmgches,
Y '\ dents, brokenknobs, etc,). If the Jnstrumen

i\ damaged or fails to meet, specifications, “nrtlt\l the
'\ earrler and the hearest Hewlett-Packard Fiel ol fice
: (see list at back of this manual),

3.5, STORAGE AND SHIPMENT ' A
2-6, PACKAGING, To protect ‘valuable electronic

~ . best packaging methods avallable, ' Your Hewlelt-
- Packard fleld office can provide packing = niaterf.l
such as that used: l‘ororiglnal factory packaging, Con-
* tract packaging' companies inmany citics can provide
dependab;e custom pacikaging on short notice, Here
'il; are.afew recomln?nded pncknging melhods, FERR

a0
I3

cH

.of instrument with protective wrapplng paper.
cnninlner (350 lb/aq in. bursting st) with 2-

o _ a0 oy,

*equipment during storage or shipment always use the

P ’ v ‘ f SIC'"oN ll i.“._‘:‘”h‘ :1:.|. 'I . ‘. ,\
|Nsuun|ou at o

Retaln the hlpping '

Pack Instrument secorely in stromy corrugated

.‘ 'jf"

: i L ‘ égcl{onn
b ‘ ‘| * Paragraphs 2-1to 2-11

Llllll

. ! ‘ ' 3
inch rubberized hali pads placed nlory atl surs
faces of the instrument. Insert fillers, between
. pads and contniner 0 ensure a sr;ug rm
h, BXCBLSIOR. Cover palnte surfm:es of instru-
. ment with prctective wrapplng paper, . Pack
fnstrument in strong corrugated coptainer. (350
Ib/8q In. bursting test) with a layer of excelstor
. nbout 6 inches thick packed firmly ngalnst nll
A surfaces o[ the instrumenf. .
2-7, FNVIRONMENT Condltlons durlng 1 stornge
“and shipment sEouIH normally be Iimlted s rollows.

S, Maximum altitude, 20 000 feet.__:-" IR
b Mlnlmum tempernture, -40°F(-40°c) ‘ “ {f
e Muxlmum temperature, 167" F(75°c) : A
 2-8, INSTALLATION -.jx g
2-9, The Model 4437A ls a submodular unll equlpped

-with plastic feet for bem:hoperatlon ns shi‘ ed from
the factory,' However, when used in comb) ntion with
other submodulrr units 1t c;m be rack moumted, ', The
HP adapter frame is designed for this, purpose ‘and s
‘i available through your. Hewlett-Packard Sales nnd
Service bffice, : P g

s 'RUBBERIZED HAIR. Cover pa!nled surtaces Vo, ADAPTER FRAME(HP P“t ho. 5050-0808)

2-11, Theadapter frame s arack 1rame that accepts
ahy combination of submodular umts, It can be rack
mnun?ad anly., Loy

R ‘ .
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Model 4437A -,

Loy !

3-1, INTRODUCTION| : !
3-2. TheModel 4437ASp designed to provlda attenu-
ation up to 119, 8dB with 0, 1dB resolution and dissi-~
jpate o maximum averagy power of IW\ The attenuator
will be damaged if overl; aded.

3-3. CONTROLS AND CONNECTORS '

{
3-4, The front panel cojtrols and e nnec;ors are
explalped in Figure 3-2. "The descriptions tre keyed
to the correspondlng ltnmslwhlch are lpdlcntpd on lhu

I!gure. l . _
|' b i
3-5 OPERATING CONSIDI"RATIONS !

3.6, IMPEDANCE : ¥ '

3-7, For Mmil nccurnny and\ense ot appllcal on, the
source and load impedances should match thelimped-
_ance'at the INPUT and OUTPUT terminnls of the
Model 4437A When source ahd load impedanges are
;thesume! ag the: ismpedance of the Model 44374, the
,amount of altenual!on in the circuit 5 the attepuator-
kaob settingn. Il an lmpednnce-mntchlng network i
\used (see Paragraph 3-13), the amount of Insertion
JJoss must be arjded to the Model 4437A settingto obtain
“the amount ‘of attenuation between source nnd lond.

-8. LEADS AND CONNECTIONS o

3-8, The following describes the procedure for -
making connectlons to the Model 4437A and the other .
Instruments for' test or measurement ‘setups. It

is'of especial ise at high attenvator setlings , (nhove K

BOdB) and at high frequencles {above lOOkHz)

n. Use ahlelded (cnmcial) cnble s short In length !
ns ponslble. D

b, Ml terminnls o[ the test setup and matching

. 60052 ref:istor must be enclosed in the s‘ﬂeld. i

P R Donct create a complete e;ectrlcalcircult loop
! In ?w lower signal line, Thedifferencecurrent,,’
! h flows through the lowar signal line of -
Mnde! 443?A may result In attenuation of a

different value from that set on the Model !

4437A controls. Do not create ground loope by

example, do not grnund. lead instrument - at

- power source {See Figure 3-1A). !/ In nddition,,

! disconnect any instruments which' are not.

" needed 'lor the measurement to avold looplng ‘

. {See Figure 3-1B;. .,

d. 'When' the. 44374 input power is +20dBm or
, - 1above and the attenuation is more than 60¢B,
;" ‘the input coaxial cable should be shielded with
an outer-shield. One end of the out r-shleld
must be dlsconnpcted Irom its resp ective con~

; L

IJF._ . v

i

~ 1 watt corresponds to 24, bvolts {de or rms),

t

making two cr more ground connections, , For !'

SECTION 11}
‘ onu'nou“

! 3-10 .

3 - ‘ . ' '
- Section I
Paragraphs 3-1 to3<16,

; nector to prevent RF current flow in the outer~

shield conductor (ground loop), See Fig-ure

1310, The three connector nrrnngement of the

)

| 8-14,
'3-15,

13

'l

INPUT terminals permit the nc Input tobent o de
level (floated), Connect all inputs to left upperand
middle INPUT terminals, If both Input leads are
shielded, connect the shields to the lower-most ter-
minal {marked _L ) which Is at cabinet groundpaten-
tial, If the Input:ls ac, but nt some de level, the
" load on Model 4437A must be floated, i.e., not con-
nccted to cnhinet ground potentlal { _L

‘3 11, INPUT POWER LIMITATION

3-12. Dc not apply more than 1 watt maximum to the
Model 4437A INPUT terminals, . For the attenuator,

CAUTION \ "

' ALWAYS CONNECT INPUT TO L’{’}
INPUT TERMINALS, IF THE OUTPYT

‘ TERMINALS ARE USED AS INPUT
TERMINALS LISTED SPECIFICATIONS
_MAY NOT BE OBTAINED,

3-13,
MATCHED IMPEDANCE .’

When the Model 4437A INPUT and OUTPUT
terminals are terminpted properly, the attenuation
reading corresponds to the control géttings, ' The
voltage at the output of the Model 4437A maybe deter-
mined if the input voltage (or input dB level) and the
“amount of nttenvation insert:d by the Model 4437A
are known, Table 3-2 shows the attenuation factor(Af)
over the attenuation range of the Model 4437A In 1dB
steps,’ The method for ['nding the input)evel in dBm,

I8 expls...ed n Section IV, Tofind the voltage at the _

output terminals proceed as follows: .

"n. Determim the input voltage to, the Model 4437A
' and the nnmunt of nttem.ntlon set on the Model
4437A, S .
. ‘ b Locate the nmount of alténvation in the dB col-
nttenuntion factor.

[ Multlply the Input voltage by the nttemmtion
Jactor to:find the output vollage. - Parngraph

| 3 16, which follows, provmes an example,
3~ 16 Infigure3 SAanciB the Model 4437A is shown
connected to a matching source and load. In both
cases the Model 4437A Is get to attenvate the sjgnal
- by 24dB. The attenuation factor for' 2 '}Irom 'I'nble

i

OPERATING PROCEDURES , .~ '

umn of Table 3-2 and read the cm-rerspcmtlingi

3-1"

1

1

{7

T




Section JI
1 Figure 3-2

' ' Model 4437A

[, Lo LA
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[ : ) so_l_ /[(I] n%uuuny onuis B ’ | ‘

) DDt

)

1_. INPUT termlnals. Provide !ﬁput_ connections

to source,
R CAUTION L
: R .
Damot apply more thak 1W (24,5V)
maximum to the INPUT terminals, N

 and elways connect fnput to the IN-
'PUT terminals. -

1

2. Ground terminal(_]_) Connected lrg ‘he cabinet
Internally. ; :

3, Decade E-\':.tches: Provide nttenuatlun up to
119, 9dB hetween INPUT and QUTPUT termi-

]
1

RN 7

P

' 1 ! | .,
“nats in steps 0£0.1dB, The amount of attenua-
tion is displayed In the windows just above the
control knobs whichare gnnged withthe swllches .
In in-line from:

1st, decade switch: pruvides
attenualionof 0 tol IOdB in 1odB sleps.

' 2nd, decade swltch' provides
attenuation of 0 to 6dB in 1dB steps.

. 3rd. decade switch: yprovides
attenuation othoO 9dBin 0, 1dB steps,

4. QUTPUT terminals: Provide oulputconnecuons
to load

[ i




Model 44374 .0

T Section 111
; o Pamgrnphs 3- l'l and 3-19
‘ ‘ ' i

. / I
1 1 -
A A \ » g
o || soumce | Oy N LOAD
[ o N . A ->p W g
h : Vin® 245V : l S MODEF 4437A l ‘Vour® 1.546V
; 68&?:'6“%58 A yso0eM || G G0 - +6 DBM g ST v
" | imPEDANCE” [ T @@ @7 INPEDANCE
. . 240B ATTENUATION . A
'};‘} ‘ v ‘ 3 o " : ' '
'. , ._ , ‘ - . . [ B
SOURCE | . B R : LOAD
3 :louolof':‘\; s; ‘ l MODEL 4437A : l ‘VOUT'LZGZV
: ‘ 600 OHMS
1 | oureur g 20V, ° B E0Q e 0 SRR
IMPEDANGE O~ T e @ o °f T —1O IMPEDANCE -
— 1. | ZADB ATTENGATION | . B
L .
: S i S 11 . Figure 3.3, 'Imp!eldnnce Matched Connection -
,‘];( | ! , g . . ' : P |
i . 1 B
- L. } 1) R ) .
S FTT z T TT T
‘ 1.0 et = 04
i, | TERWINATION ~ , g ; - TEAMINATION
E” sl :‘nnonrn%\‘\ 15 _ . l% .oé _,/‘ ERROR»=) %
5 ‘ . %) ‘ — ! - o ' -5%
" 'é ) \\:\ . V EB : —-“'4¢ w2 %
L Bd 0 T LR et e w2 ]y S S S e e ey
35 . ! =1 e I (< i \:\ 10.5';:- i
; o b0 % /// ' 3‘-'02 : ] . \ T
g -s ' (e E =04 ey S Y,
LR i g™ T
i'f: E"e'.',o ' vl i g !
g7 N =06 :
T2 85 1 2 5 10 20 60 100 b2 0 2 810 20 6000

S ATTENUATOR SETTING {0B)

‘ Flgure 3 4, lnput Inpedance Change Due
; :-}’ o te Termlnnled Resistance Error .
. .i',il}, o ".:“ "l
) 3 2 i3 0,0631and. the output voltnge, for the condit[on
uhoxm in Figure 5434, is then: . |

"'*.Vouts (24, 5V)'D.0631)== 1,646 volts

'

f , For, Figure 3-38 rl-ge attenuption factor Is the same

. ‘a8 for Figure 3- 3A pnd the output voltage is;
g vm\: = (noy)(o 0631) = 1,262 volts
‘

Hy

i,
' 3 1'7 USE OP IMPE‘.DAN(.E MATCHING CIRCUIT

]

in " 3 18, When, the Model 4437A OUTPUT terminals are

ix ' terminated impropv..rly, attenuation and Input imped-
nnce mhy be nIIeptedwilh losses causedby mismatch,

ATTENUATOR ser‘rms (DB)
. F:Igure 3-5. Attermation Change Due to
Tarminated Resistance Error

H
|

Figure 3-4 and 3-6 show input impedance change dug

. to terminated resistance errorand altenvation change
due to tertainated resistance: error, respectively,

Impedance matehing between load and Model 4437A
is, therefore, very important, Figure 3-4 also
shows that terminated resistance error does not
affect the input impedance when the nttenuator is set
to a value greater than 20dB attenuation, :

3-19. Similarly, lmpedance malching technique at -
INPUT, terminals Is necessary, especially in high
[requency mensurements or using the atténuator! at
“low attenuation settings, Reler to parngraphs below -
for actual impedzance matching ter‘hniques.

3-3

l . b }
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Section 11 E ey B Model 4437A

Paragraph 3-20to 3-21 R o ) L J . | | : ‘
: : ! : .
3-20. 'NEED FOR INPUT MATCH, ' DU An impedanee d snurce output Is monitored by meter whlch is
matehing circult Is necessary between source and .+ necurate only when the source operntcs Inton
Model 4%37AAttenuntorunderllmfo:lowingcond‘tlons' mqtched load,
o Source frequency is lOOkHz or above, BT S ) MA'I‘FHING AT THE INPUT '
b Model 4437Als sctfor less than 20dBnttenuatlon.,' : a, thn the gource is not nffected by mismatch
‘" nnd s<urce impedance Is lower thah that of Moaal
e Source output frequency response in ntfcctedby ! ' 4437A, a series resistor may be used between
v mlsmntcbed imped:mce. P ‘ ; , bpuree and attenuator as shown in Figure 3-6.
L ) ' ) '. . . ‘ 1!;" l. y - ) : 1 s
sounce | .0 ' __MODEL 44374 LOAD
4 "t *600-2 . ' I
- WA~ O 600 oHms  O—1— 600 OHMS ,
IR NCE O ’ O MPEDANGE Of—. o INPUT =
Z <600 OHMS L _ - | \ ' IMPEDANCE | -
‘ o “eseenorE | O . , [ ! ,
= below, ; , : L, —
] : o { g o at
e : : : t ‘ . ? . ; : R
.. . ) NOTE i : ! :

The, resistor value - shm.ld be the difference bctwecn Model 4437A. ] i
impedance and Bource Impedance, For example, to malch the o
: Model -MSTA to a 20092 source requirea a series resistance of 4009. L ’

“lgure 3-6. Simple Input Matchlng with Eerics Resistor . .
. : I . . : ; .‘ A ’ ' 'i‘ii:.s:' f

) '.»’ .‘ . ) I ! : [
; SQURCE A MODEL 44374 S L0AD | |
‘ : ‘zt600 [ b ‘ !
ourpur @ O 's000HMs " O ——1-O 600 OHMS !
; IMPEDANCE O o ' O IMPEDANCE o — o INPUT! ‘
) _ f ' , : b S ; )‘ IMPEOANCE
‘ C " O u s : 4 R LA
. .Figure 3-7, lnéut Mnlch_lng wilh Transformer _' ’
] oo N , ' Ci
—_— | Lot ' v o
. . : !
I _ & MODEL 4 ; :

'SOURCE o 437 | ¢ onp |
“ourpur O —O' 600 oHMs  O——; O 609 0HMS
IMPEDANCE O O IMPEDANCE (. O  INPUT

4 0 B IMPEDANCE
E ) . .
‘ | Figure 3-8, Ippﬁt Matching with Reststive Network
L v ". ! ;V 1-‘. - oo L Table 3-1. Matching Network Values
R e AR S 2 U AR . W Insertion
GO0OHMS g IMPE EJA' CE : {Ohms) | {Ohms) {Ohms) {Ohms) | Loss
IMPEDANCE OF - Z = OF SJURCE _ 50 §574.5 12,111 - | 49,82 | 1NdB
~ MODEL 4437A O LOAD .. 200 pg489.9 L8324 | 243,4 10dB
o i Ty 500 ]246.2 13,22 1148,0 ;| '4dB
O ——0 o 2000 33.06 1874.0 670,8- | 11dB P
_ : ' . . ‘ o 5000 { ,3.232 | 4690.0 _636.2 16dB
Figure 3-8, Reslstive Matching Network . . . _ L
3-4 X . B T ' ’ “. . ) ! f . . . ¥ .
o . o . Co : yot ’ . Yo [
S ; I



Model 4437A o

1

) '.';\ ‘l

- fmpedance~-matching network or a matching
transfory: ;= should be used, Impedance mate} -
.ing with matching transformer is shown in Fig-
vre 3-7, The transformer should possess geod
frequency characteristics in the range of freq-
uencies tobe used and proper input and output

impedances equal to the source Impedance and.

the impedanceof the Model 4437A.  Also, fnser-

o b, Except for the condition stated in n., a resistive

tion loss of the transformer should be low,

- Impedance matching’ vith a matching network is
shown in Figure3-8.' Resistors used inthe net-
work should be deposited film or carbon type,
Also, better nccuracy is chtained if the network

* 18 enclosed In a shielded contalnerand connect-
ing leads aro kept short. ' Data on impedance-

., Bection I
Pnrngrnphs 3 22 to 323

: ‘mntchihg networks for the Model 4437A are

'given in Figure 3-8 and Table 21,

Ingertion

logg values are included in Table 3-1,

. i . '
3-22, NEED FOR QUTPUT MATCHING.

i

To main-

tain thératedattenuation nccuracy of the Model 44374,
the Impedance, of the load must malel the ouiput $m-
pedance of the Model 4437A. When the Jond must also

be terrainated in its matching impe:
transformer or 4 resistive matehing
When mismatch does nc nIlect the lond,,

be used.:

the required lmpeda.nce mateh for

ce, a matching
network should

e Model 4437A

can under some conditions, be obtained by use of n

single resistor,

Conditions under whicha resistor

can be used, and use oi'matching transformers and
matching networks arc discnssed below,

Figure 3-12, Output Matching with Resistive Network

- QUTPUT

SOURCE '

MODEL 4437A : :

600 ORMS : +0

IMPEDANCE O

o2

600 OHMS O
O WPEDANCE ' O

600:2.

‘ R .
', o N ’ \ )
. B , MODEL 4437A .
! SOURCE : , 600-2 L0kD
ﬁg&gﬂ'}‘s o O 600 OHMS O——-va— m\wr
O~ . IMPEDANCE .. : IMPEDANCE .
o S : O , '.
R . : ! oo : . J‘l '
o . Figure 3-10. Simple Output Matching with Series Reslstor |
(. ! .

SOURCE MODEL ' 44374 LOAD | 'LOAD
Soooms o DL D G I
IMPEDANGE O ————0 WFEDANCE  o- eoon INPUT

; . . v . O- i Z_IOOKOHMS
Figure 3-11, Output Malching with Shunt Restutor
y J
1
) MODEL 4437A B

SOURCE 1 e LOAD
600 OHMS O——— O.' 600 0HMs’ O —O  INPUT,
(QUTRLT o} O ' IMPEDANCE (- W J___o IMPEDANCE

LOAD

¥

Q  INPUT
O MPEDANCE
z

+

Figure 3-13, 'OQutput Matching with Transformer ,

3-5
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Paragraph 3-13

3-23. MATCHING AT THE OUTPUT
')

T u ~, N .
a. When the:lmpednnc\e, of ﬁ}e lond is lower than
" that of the Model 4437A ‘and the load is not
affectedby i mismatch, 'mpedance match forthe
Model 4437AXoutput ¢an be-obtained by ingerting
a geries resistor between 4:137A output and load
‘ns shown In Figure 3-10. Recistorvalueshould,
be the differanze between the Mnodel 4437A out-
. put impedance ér{d the load impedunce.

- | ' oy .

. _ :

N, S » .
N

N

; : : i ~ '
b, When the impedance of the load is 'n*m\cll higher
7, than that of the Model 4437A, on the crder of
I 106,000 ohms or more, /impedance match for

B A r

P

; Lot o N ,

) o
] : Model 4437A

the Model 4437A can be obtained by usinga
- ghunting resistor across the Model 4437A output
as shown in Figure 3-11, For the Model 44374,

" the shunting resistor should be 600 ohms,

N Reslslive,mntching networks or mntchlngtrnnsQ

formers may beused toprovide the Model 44374 -
and its lond with an Impedance match, Figure
3-12 ‘shows impedance matching with matching
network and Figure 3-13 shows Impedance
-matching with transformer, Network data ond
1, connecllons are given in Figure 3-8 ond Table
* 7 3-1, Similarly In matching at the INPUT, the .
Insertion loss of the resistive network or the
transformer. sh9uld be taken Into account,
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Table 3-2, Attenuation Faclors | n
- ), ‘ 4 ; o
o  dn Mlenunt‘i\on Factor db Attenqntrn Factor® P Attenuation Factor
) "“-E.-I v - ! ) ‘ ’ ) ‘ ) A!
‘ _ L I v - ' '
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S e . ;08913 3 © ., 0008013 101 , 000008913 v
‘ w2 07943 82 . 0007043 ‘To102 . 000007043 1
z . 07079 . €3 -+, 0007079 103 , 000007079 . ‘
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b g Lo Pnragraphs 4 1to4-6
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C4-1, GENBRA'L

'Figure'4-1, T-type attenuation pads areused in 1104B

. -‘and BdB gections, nnd bridged-T type pads arve used
o e O.BdB.sectlon. The atlenvator clreuit ground Is
‘Isolated frem the cabinet ground by capacitor Cl, to

allow a flonung lnput, i.e.,m ae slgnnl atn dc level

4-3, ATTENUAT[ON BXPBESSED IN. DECIBELS

" 4-4. POWER AND VOLTAGE RATIOS

1
4-6, 'The basic equnilun for computing nttenuntlon in
“decibels is baged on a power ratio where P = power,
v w‘volmge, and R= rea!atnnce: ¢

Y 4-2. The Model 4437A is shown in slmplmed sche-
‘matle form in Figure 4-1, In the complete schematic
_ (Figure 6-2) note that each ottenuator gection, 0, 8dB, -
*1'8dB, and 110dB, is compossd of four-segments; each -
. baaicnlly has the same’ conﬂgurntlnn Ag - 5hown in:

The basic rulea for exponenls of lognrithms lhen

" allow equatior, (4) to be written nbr :

' 428, 'I'he vnlues for A (nltenuntion fm:tor) givcn in
¢ Table 3-2 are based on a.voltage ratio which nssume |
that the resistance ntthe inputandoutputisthe same,
‘Velues for A, are computed using equation (E)where

vl vin And "z iVnut: |
: ””J‘i v, T -
‘-hn =V A or—l'-‘- T e
out " T STV T,’ < _

dB = 2010;;10(-——) © )

,r‘

b, . L1y ) H
Then, substituting equation (6)in equation {5) piver :
. P ! :

. . L ’ o : : , 1 ' . - 1 \ i
) : ‘ ) dB = L ‘
TR Decibels - 10 Iogm(—— Y ' dB=20 ??EIO(A[ ) 7
Lk X * ‘ - :
o t K i‘; [ i Co - [
o P e v !  Bolving for A, gives l
h  Bince poyer ia oxpressed as: P}n - R ' : ;o
) (s I\ I8 o :'lA - : 1 T (8) .“\‘
5 %) Equatton (1) may be written ns\': Wt Mtiluglbl‘ﬁgfrmn&
U N W v,2 TR A R
: B B ) 7 S R , An exnmple will check the value for At given ln'rnhlc
g b { By \ 0 @) * 32 for 24dB; = gl
. *" Then UB = 10log,i [ —5 | : : R
;“ . Yo 10 V2 / . Af = 1 1
. I . , -[E y ‘ . nntilogm (20) nntilogm(l 2)
n{ld itR1=R2. ' From a log tnble, the - antilog orl 2 is 15,85and
' 'ThendB=10 logw(—) - @) o A 6.8 ® - °’ 0831 10)
- - y i
1 AR ‘l i ' 1 r ) .
’ N (T '
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Model 4437A .- ' o ! Section V
VRN Ly "I‘ SN » ! v Paregraphs 5-1 to §-11
' ; ._’.g§= ) ) 'I‘. I . .
W, L . | :.".-5 . ' . . -
_,. - b SECTION V ' o
. : R \ ‘ L o
' IR - MAINTENANCE ‘
1 ot .
Y o L L 1
'4{:—1. INTRODUCTION ! 5-7. IN-CABINET PERFORMANCE CHECK

5-2.

requires replacement of a paxt,  This section gives
malntenance and gervicd Information. Included is n
table ‘of recommended test equipment, repair pro-
cedures, and an In-cabinet performance check,

6-3. TEST EQUIPMENT
5-4, Table 6-1 lists recommended equipment for

maintaining and checking performance of instrument, :

Mnintenance of Hie Model 4437A should be mini> R 1

‘mal’ unless an overlaad yoltage or physical dumage

Test equipment having equivalent ciharncteristics may
be subatltuted for equipment listed. .

5-5, RESISI‘ANCE MEASUREMENTS ‘ o
5-6. M overload power :has been applled and dam-

age to the instrument is suspected, - make de resint~ -

ance mensurements as tollowa'

R, ’I‘armlnnte lhe OUTPUT terminnls with 300 ohme

20,5%.

b, Connect a resietance measuring device(HP
'3480A/B with 34B4A Optlon 042) to the INPUT
terminals ‘and measure the dc resislance at

' each step of eachdecade, Resistance measured
, should be 600 chms 40. 5%, "

| G, It the reading on any step is not wlthln specified
© Umit, the instrument has been damaged,

)

Table 5 1, Test Equipmenl Required

GENERAL

6-8, The performance check can be used toverify
proper operntlon of the, Instrument and ‘also may be
used;

A, AS part of an ‘incoming Inspection check of in-
strument specl[lcallons.

b. Periodically, [for lnsh-umenls used in syslefns
where mnxlmum rellnhmty is impnrtant. ‘

c, AB pm-t of a procedure to locnte defectlve com-
ponents. :

d, : After any repair or adjustment before return-
’ Ing inatrnment to regular service.

e, Asa permanent record of Instrument mnlnten-

ance performed.

5-10. AC PERFORMANCE TEST b

5-11, The nc performance- test setup ;1s Nustrated
in Figure 5-1,
AC Voltmeter (HP Mode] 400E/EL on 400F/FL), and
a battery operated AC Voltmeter (HP Model 400FL
with -external batterles) are required for this test,
In addition, one 600-ohm 2-whtt resistor is required.
'This resistor mukt be enclosed in a shield as shown
in E‘lgure 5-1.

T Instrument Type

" Required Characteristics

: Accuracy. ¢2% of Rnnge

Use "Recommended Model
" Digital Ohpumeter Range: 1,0009, 1 range Reststance HP Model 3480A,B \
A . Accuracy: better thun Measurement * with 3484A Option 042
+0,056%, ; ‘ Digital Yoltmeter
Oscillator Qutput Frequency: 100kHz AC Performance HP Model 4204A
Voo and IMHz, - ‘Test Oscillator
‘ Qutput Voltage: IOV into S g 1 .
v . 60002, - . a
AC Voltmeter = Frequency Range: IOOkHz 'AC Performaice |) , HP Model 400E/EL
R I to IMHz. Test ) ¢r 400F/FL Yo
o : Range: +20dB, 1 range ‘ ! N AC Voltmeter
7% _ Accuracy: &1%0( full seale
B'_;ltery Operated Frequency Range. 100kHz > AC Performance | HP Model 400FL
AC Voltmeter to IMHz, Test . AC Voltmeter
o g b Ranges: +20d6 o »60dB, ! with external batterleb
P ! B ranges, | o '
Accurncy‘ x1% of reading v
TR (Para: 5-11), 7
T . b
Milliohmmeier * Ranges: 3mR-1000’ Troubieshoating HP Model 4328A

Milliohmmeler

An Osciliator (HP Model 4204A),. an "

The range-to-range accuracy of the .




Sectloa V- - L o 0
“Paragraph §-12 : . ‘

_ Model 4437A

3!
i AGC VOLTMETER (I)

j , HP MODEL 400E/EL
: OR 400F/FL * !

OSCILLATOR
HP MODEL 4204A I] —

88888 e v

‘0 o9 [_'E;Q1

HP MQDEL 3437A
ATTENUATOR

t

AC VOLTMETER (1)
HP MODEL 40OFL
(BATTERY OPERATED)

Figure 5-1, AC Performance Test Setup ; . ;

B

battery operated AC Voltmeter(HP Model 400FL){rom

+20dB to -60dB must be known to within 0, 1dB at 100

kHz and IMHz. . Any errors should be algebraically

subtracted from the error found during the pcrform-

ance test, .
. j :

6~ 12 “To perform the ac performnnce test, proceed :

a8 l’ollows. |

_, Arrange test setup ns lilustrnled in Figure 5-1
:md .Bee paragraph 3-9,:
b. Set conirols us indlcated in Stepl of Tableb5-2,

¢, Adjust Oaclnator AMPLITUDE control forcon-
venient reference on AC Voltmeter 1l connected
v to 4437}\ OUTPUT terminals, ;
. Ol N .

Table 5-2. AC Performance Teost A

-~ |Oselilator| 4437TA |AC Voltmeter|Tolerance
Step|Frequency DB Setting! DB Range in DB

1' | 100kHz 0 . 420 L
2] 100kHz 10 410 40,1

3| 100kHz | 20 0 FUN

4 | 100kHz ;30 -10 20,1

5 | 100kHz | , 40 =20 30,1

6 | 100kHz | 50 -30 ! 20,1

7 | 100kHz {: 60 co-40 10,1 |
8°| 100kHz 7 ) -607 20,1 | o
8 | ' 100kHz BO 1 -60 10,1 ‘
10 IMHz| .0 +20 :

11 IMHz| 10 .| 410 © 20,2

12 1MHz 20 ¢ 3012

13 1IMHz 30 =10 20,2

14 |; IMHz| 40 ~20 40,2

15 AMHE [ 50 C =30 10,2 [y
16 | . IMHz{ 60 1, -40 40,2

171' ) 1IMHz 70! ' -60, 0.3
18}. IMHz| 80 -60. , 0.3

5-2 . SR S Nk

‘e,

.

| CAUTION o
DO NOT APPLY MORE THAN 1 WATT

"MAXIMUM (24,6V rms) TO MODEL

4437A INPUT TERMINALS TO PRE-
VENT ATTENUATOR BURN-OUT,

" Monitor input signal amplitude uslng the AC

Voltmeter I connected to 4437A INPUT ter-
minals end note Its indication,

Set controls a8 Indicated lr ,Step2 of Table5 =gy
and maintain same:input slgnal amplitubde ag In

“+Step d. using Osclliator AMPLITUDE control.
" Check that AC Voltmeter II indicates same ns -

reference itolerance listed In Table 5_2,,
Repeat Step e, for Steps 3 thru % of 'l'r.ble 5-2,
The nttenuntlon errors (rom $0dB t¢'110dB are

calculated by combining the errors of previous
readings, as follows' .

44374 o " tpolerance

DB Setting Caleulation in DB

80 . Add 80dB and 10dBerrors 30,1
100  Add 80dB and 20dBerrors ' 20.2
110  Add 80dB and 30dBerrors 20,2 ,

Set controls as indicated in SteplOof Table5-2,

Adjust Oscillator AMPLITUDE control for conyve-
nient reference as indicnted onAC Voltmeter IL

"Monitor input slgnal nmpxltude using AC Volt-
meter Iand note its indication,

Set contro]s as Indicated In Step 11 of Table
5-2 and maintain samre input signal amplitude
a8 indtep §. using Oseillator AMPLITUDE con-
trol.  Check that AC Voltmeter II' indicates
snme as relerence ttolerance Hsted inTable 5 2.

Repeat Step k. forStep 12 thru 18 of Table 5-2,
: ' Ny oy s i

o



Model 437

PO

| .- , -.i ) .
[N : .
AC Terformance Test B

"’ Tables-3,
Osclllator| -4437A | AC Voltmeter| Tolerance
Step| Frequency|CB Selting| DB Range : in DB
1|. 100kHz 0 S 920 N
2| 100kHz 50 ' o-30 30,1
3| 100kHz 51 =30 . #0,1
4| 100kHz 52 -30 40,1
6| 100kHz 53 -130 40,1
4’| 100kHz | - 64 ~30 10,1
71 100kHz: 65 , - 30 20,1
B| 100kHz 56 s =30 20,1
B 100kHz B7 . -30 10,1
10 100kHz 58 -30 20,1
11 100kHz 1! =30 , 10,1
12 100kI1z ‘60,1 -30 20,1
13 { 100kHz' 69,2 "=30 10,1
141 10ukHz 58,3 ~30 20,1
16 100kHz 58,4 - =30 20,1
16 |+ 100kHz . 66,5 -30 10,1
17| 100kHz 59.6 -30 20,1
18 100kHz 69,7 =30 10,1
|18 | - 100kHz 69,8 ~30 10,1
20| ' 100kHz 56,0 =30 20,1

m, The attenuatjon errors from 90dB to 110dB aré =
‘énleulated by combining the errors oIprevlous i

iy

"N.

"o,

g

‘.4 r.

.readings, as follw:ows>

4437A
DB Setting

90
100
110

Calculation ¢ in DB

Add 80dB nnd 10dBerrors 10,3
. Add BOdB and 20dBerrors - 20,5 |
Add 80dB and 30dBerrors : 20,6

Set controls as I.ndicnted ln Stepl n( Ta.bh, 5-3.

Ad]ust QOseillator AMPLITUDE cnntml 8o -that
AC Voltmeter II indleates 0dB.

Monitor Input signal amplltude using AC Volt-
meter I nnd note its l.ndlcntlon. l_

Set controls as indicated ln Step2 of’ 'l‘nbleﬁ 3

and maintain same Input signal amplitpde as ln :

Step p. using Osciliator AMPLITUDE controls.
Check that AC Voltmeter I1: Indicates same as
reference (0dB) stolerance listed in Tuble 6-3.

Change 443TA attenuation to 69dB In 1dB steps
(Steps 3 thru 11) maintaining same input signal
* amplitude ns in Step p. using Uscillator AM-
PLITUDE control (if necessary), and check
that AC Voltmeter Il Indicates 1dB chenge. for

.each step, The AC VoltmeterII should indicnte

within tolemnce llsted in Table 6- 3.

steps (Steps 12 thru 20) mainiaining same input
signal amplitede as In Step p. using Oscillator
AMPLITUDE control (if necessary), end check
that AC Voltmeter I indlcates 0. 1dB change [or

| Tnlernlijée |

¥

' Change 4437A attenuation to 689, 648 tn 0, 1dB

)

"' each step, The AC Voltmeter Il should Indicate’

within the tolerances listed in. Table 5-3.

; Section V
: Pnrngrnphs 5-13 {0 5-18

Table 6-4. AC Performance Test C

Oscillntor | 4437A | Ac Voltmeter Torerancd
Step| Frequency[DB Setting] DB Range ‘| In DB
1 IMHz 0 +20 1
2 1MHz 60 =30 . 20,2
3 IMHz [} =30 0,2
4 1MHz b2 ~30 10,2
K 1MHz 63 =30 10,2
6 1MHz 64 T30 +0,2
1| 1MHz 66 30 10,2
8 IMHz 66 =30 120, 2
9 1MHz 67 ~30 1" x0.2
10{ 1MHz 58 -30 20,2
11 1MHz 59 -30 20,2
12 1MHz 69,1 =30 20,2
13| IMHz | 60.2 30, 10,2
14 | IMHz | 6.3 -0} 40,2
15 1MHz 5P, 4 <30 20,2
16 | 1MHz 60.6 . -30° . 0,2
17 1IMHz 60,6 -30 #0,2
1B 1MHz 58,7 -30 20.2
18 1MHz 60.8 -30 20,2
20 1MHz 69.0 -30 20,2

t,

'-513

4

Repeat Steps n. thru 8, at frequency of 1MHz,
Applicable tolerances at IMHz are listed in
Mable 6-4, - ‘

Great care must be exercised in the ahleldlng

of thetest setup in order to carryout the ac perform-

ance test nbave 80dB directly. ..

Also, an RF Ampli-

fier shoyld be used to increase the 4437A Input power
to +30dBm. Coaxial cable with an outer-shield must .

beusedbetween the RF Amplifier and the 4437A.

One

end of the outer-shield of the cable must be dlscon-
nected from the connectorto prevent RF current flow

“ inthe

outer-shield conductor. Spurious signals picked

¢ up by the AC Voltmeter II can obscure the correct in-

dicati

onnnd show upasinconsistenciesbetween read-

" ings on repeat mensurements, With adequate shlelding
of every part of the measurement setup, AC Volimeter

II Indications become stable.

To check at 110dB and

shove a battery-operatéd ac voltmeter which is more
sensitive and accurate than the 400FL, is required

5 14,

¥

5-15.

CO‘I ER REMOVAL - .
When it is necessary to pertorm preventive

malntenance or to ‘db repairs, the covers must be
removed. Rcz‘er to following steps forcdver removal:

i
.

b,

5 16
5-17.

5-18,

_ hents,
follows:

TOP and BOTTOM COVER - Remove the two
_screws at rear of top cover and slide covers to
rear, -

i
SHIELD COVERS - Remove the cre'wi atrear .-
cover and slide cover to rear.
COMPONENT REPLACEMENT
REPLACEMENT OF SPRING CONTACTS

Figure B-1 ldentifies spring contact' compo- -
To replace spring contacts, proceed ns '

)
6-3

ot
et



Section v
Pnragmphs 6-19 0 5-28

a. Remove nll mstrument covers,
b. Remove the serew In molded rall,

. e, Carefuliy pull molded rajl up while holding
molded slide down, .

d. Push molded slide horlzonlnlly to remnve.
e, 'U:isolder the spring contact and remove.
f. Clean gold plated contaet using o Contm:tBur-
nishing Tool (HP Part No. 8660- -0083, see
- Figure 5-2. ABRASIVE STICK).

g Solder r new spring contact in place and re-
- Install molded slide and rail.

HP Part No, B660-0083

"Board Assembly P/N 04437-7721,
" resistors may be ordered from parts information in

Figure 5-2. Abrasive Stick

B H . '!
- 6-19, REPLACEMENT OF MOLDED SLIDES

5-20. Figure B-1 Identifies the part numbers  of
molded slides, When a molded slide i5 orderedwith
part number 04437-6023, you will recelve slide com-
ponent shown In Figure 5-3(a).  This molded slide

- must be cut as illustrated 5-3 (b),or 5-3{c), .respec-

tively, for the segment to be used,

6~21, REPLACEMENT OF RESISTORS -

§-22., Figure B-1 Identifies the resistors on Al
Replacement

Section VI. Whenn' resistor is replaced, no adjust-
ment is required,

]

- proper attenvator operation, .
- normal vse and conditlons, preventive \maintenance
.should be performed every nine to twelve months,
B ) l. o

. Modal 4437A

} '

¢ 5-23, PREVENTWB MAINTENANCB by

6-24, Recommended preventlve malntemmce opern-

" tions for the attenuator Include cleaning, lubrication.

and electrical checks, These procedures insure

! }

i

§-25. CLEANING ! |

6~ 26, Clennlng routh:e ahnuld inélude the followlng.
a. Remove all Instrument covers, d
b, Remove the screw in the molded rall,

S

- NOTE

" Daoest 'remove the four screws in
molded ralls for more than one
attenuator decnde digit ot a time,

RS Carefully pull molded rall up while polding
. molded sllde dovwm,

d.:-Push molded glide horizontally and ll[t to
remove,

e. Clean contacts as, ghown in F!gure B« 4 using
ABRASIVE STICK (HP Part No. 8860 0083. See
_ Figure 5-2). . ,
f. Replace the molded rai) and sllde. Repent
hbove steps for nll contacts,
g NOTE /
S1 is.shielded. Remove the acrew,
to remove shield cover,

5-27. LUBRICATION r
5-28." The cam assembly In the attenvator was Iubri-
cated at factory. - Relubrication is required every
twelve months.,  For Lubrication, use HP Part No,
6040-0018 or equivalent, Lubricate ns follows:

I

) |

_"  {%q_

{c)

. | Figure 5-3, Moalded Slide - - )
5='4 H ‘4 : fl.‘ )

Generally, under
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e

R

!

., 529,
5-30, The electrical checks required for the pre- ,

t

' Flgure5 4, Contoct Cleaning

' Remove top and bottom covers.
b. \\Remove hottom shield cover.

, é. Lubricate all cam nssemblies using HP Part
No. 6040-£318,

s

d. Replace nll covers.

ELECTRICAL CHECK '

ventive maintenance progrem are the same as those

* -listed for the performance checks (paragraphs 5-7

1

. - through 6-13),

~ Perform these checks for every
twelve months oI attenuator operation, ~ A record of
the results of the checks will provide data history
“which could prove valuable If troubleshooting isever
: necessary,

5-31. TROUBLESHOOTING )
'5-32. Use the stmplified diagrnm Figure 4-1 and

- schematic diagram Figure 8- to. determine the

section of instrument in which trouble is located.
~Figure 8-1 gnows physical location of components
. {cov t removad), Give Instrument a thorough visual
check. Look for loose connections, burned or loose
components or any other condition which suggests a
probable trouble location. The following paragraphs
Jlist pmcedure for specltic troubles.

' 5-33, CONTACT RESISTANCE CHECK
FOR SWITCHES

5-34, The purpose of this check is to verltyproper
operatlon of attenvator switches by using the HP
Model 4328A Millichmmeter, Froceed as Iollo_}vs: )

A JRemove all Instrument covers.

b, Set the 4437A contrals to 00, 0dB,

¢. Connect the Model 4328A to upper terminals at
INPUT and QUTPUT as shown.in Figure 6-5
using 16005A Clip-Type probes.
} .

r

Section V
Pnrngmphs 6-20 to 5-34

Figure 5-5, Clonmct Resistance Check (1)

The 432BA reading should be less than 4,09,
If not, gently press down spring contacts (whlch
meet the gold plated contacts) with a plastic
stick ‘to ‘isolate the contact which has. the
higher contact resistance., Then cleah contact
a8 descrlhed in pnrngrnph 6-26.

Connect the Model 432BA to middle terminal nt
INPUT (J2) and Iower termlnnl at QUTPUT {J5),

The 4328A reading sho.lld be less than 200mn,
If not, check cable cnnnectlons between J2 and
ALJl and between J5 and’ sz. . ,‘ ;

Set the 4437A contruls to 118, 9dB and connect
Model 4328A between luwer terminal at QUT-
PUT and switch side of resistors {R3, R6, R9,
iR12, R15, R18, R21, R24, R28, R32, R36, und
moS Sce Figure 5-6,

_Figure §-6. Coﬁlact Resistance Check '(I'I‘I)

5-b



1

SectionV y o
"I'nble 5-6

b The: reading of the 4328A tor cach contact is

_ghown in Table5-6, The values shown in Table
‘6-5are typical and tolerance should be 230% nof

the value,  If the 432BA reading is morethan
+30% of the value, press the spring contact
gently using a vlastic stick, - If reading goes

" down, clean the contact or replace the spring

contaet, L |

Table 5-6. Resistance between OUTPUT
nnd Switch Resiston,; ]

5-6

-
)+ Resistor ' . Rehdings
. R3 O 130mn o
RS 130me
RO ~130mp |
R12 ' 130me ) :
/ R15 ©owomn |
RIS gome -
R21 : éomn SR
R4 B 40mp | ;o
‘R28, 1 30mp RN
R32 . 20mp
‘ R . 20me
REO. 20mp
[ 1
] ],1 | ) !!>
.l) ' | i !
o j:
f‘ [ 7;’):
; :;’:‘
| i )
!

¥

Model 4437A
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{ Model 44374 SRR TEREEE ' Bectton VI
T g ‘ P Puragraphs 6-1 to 6-6
- ST i - o
! VR \ iy : ;
D ' ) i : '
i H i
e SIC'I'IOI':I i v
N . o
RN SR REPLACEABLE. PARTS o
. . . ' ) . . ., o . . 1 i 1
1 §-1, INTRODUCTIOH RN ! 8- 4 ORDBR[NG INFORMATION g

6-2.: ’I'his secuon contnins lnformslion for orderlng
replacement ‘parts, 'Table 6-2-lists parts in n.lpha-
., numerjcal order of thelr reference deslgnators ‘and’
‘indicates the description (see Tabl¢ 6-1 for nbbrevt-
‘atlons used) and HP part mumber of ench part

6-5. To obtain replncen’tent parts, address order or
inquiry toiyour local Hewlett-Packard Fleld Office
{see lists pt rear of thib' manual for'addresses).,

Identirypn.rts by thefr Hewlett-Packard port numbevs,

6-6, . To obtain a part that,Is not listed, Snclude; !

i
A

Les. ' i
.t:?gether with any appl!cab!e RO . . Instrument model number. Al
) i :
6-3. Miscellaneous pnrts assaciamd wllh each as- b, Instrument serlal number. _ i _,if;‘}_'
seiblyare listed at the end of each asaemblyllatlng. b ooty
. eript t ‘ 1 :
- Others are Hated at the end of Tahle 8-2; - ' Description of the part, . b .
N ) . : :l F‘unctlon and locatlon of the part. ,
. ) . ; .‘: ‘
o BT ‘ "
I ' ! J o8 l 5 \ a ) J :
d )1 | ] H H !
. L . i gl
i ) Y ) Vg ) |
' f ) ) \ it
% - Yo ¢ [N ]
: ul i TP J ! i b - ! / 4o :
: - i } . ] i
i ) s ‘ 1 ' Vg
. i i i
k ! ! ! TR )
- ; ! : ! ST :
b o+ . nrmtﬂc:nummm ‘(,’_ T o
Y ' ' 3 L 1 .-i’-' Gt
:;‘ A v asesimbly ! } | ] ﬁ mlnnh«mu:put P = phg * 301 PR A "= yacwum, tube, neon .
g B » molpr . l L F r Q = brans)stor if k) balls, Shotolell, ais, r
1 BT » baltery’ ! - . v Illup R . L:m.r VR | . woltage repatalor )
1 ¢ v capaeitor! ¢ 3o e ek RY 4 w = cable ! I
cp = couplar X i dlrelay ) [} » Ewiih . 3 = nocket i
CR )= dode Lot ladu:tnr o o » transformar ¥ . crystal’ '
L RL » dalay lne ) M t ™ » terminal board )
i ‘D8 = davica algnaling (amp) MP L » mt:hmlnlpu‘t LA Laat point
o i, 1 oo ! ! v ! i
. A ‘ _\I Ansnlvun?m g ; P ! ( ’
g A = amperes H » Bearies NPN. s negativecpoaitive- RS % OOk IeRR PQUATE
‘-ll! AFC, -utz:nu'clnwmcumt HEX * hexsgonsl " mﬂ':r_u o RWY {a - raverse working
i = pmpliftar ks » mercury " NRYR  » recommended for .- woltage |- ‘;
iy p.'i,‘g, . Nﬂﬁ:ﬂ“mr cectllater :‘: . ::"m.’m” MR . 2;“:"9"““';'“ . :-cli;! > alowblow
i BEC - UMIWI‘ L {1g. req N H » BCIRV '
' B, = bu:d’lrhnd PG - im i :"’h‘"bh . # selenlum
g Tpp = bandpass © INGD * incandescent ; : i . 8%CT = seciioala) .
' "{) BR3 _» brass , . DeL » |nchudels) OBD = orderbydescripion © EEMICON = semiconducior 3
BWQ = huhrﬁ nuu:lhﬂnr X8 i= tnevlation(ed) ' = oval hesd & = ailtcon . .
w bchl : INT » Internal ox » oxde . :I:. . lll:;-r
- CC L] :m&lr-: i el : = alide
. CER . = ‘cesamic X -w! Mlos J0OG o g » apring )
{CMO ! w cablnat mount oaly | L = laft hand P - pnk _ BPL mApecinl
f COEF. = cosiflctent . LIX | o linear r PC = pripted elreuit . &ST v ataintans stesl |
. coM | = common LX WASH = lock washar Pr « pieciurads » 10 3R » wpilt Hing
COMP = composition’ LOG = logarithmle taper Tarsds . 5TL » slesl 0
1| coMPL = complets ‘ LPF | = lowpass filter ‘PHBRZ - mwrmm AN = mahlum
Tt ]y GoeR . = connscsor M R PRL = Pullips TO . = tinedely
i CP. = cadmium plate ! e » meege 106 v » peak javerse vollrpe TOL - togple
| CRT = cathode-riy hube | METFLM » meial film | FNP  » posttiva-pagulive- THD v thread !
: E:x . ::t:n: tou ' J:'r:“ ':mucm i PO Yy ;IOL ok v
. - (114 o - acturer ’ H : ) R » tolepance
) DR .= drire T UMINAT s mimature PoRE ﬁ‘,""m“ TAIM' o+ rimmer
. :&:ﬁ; - .hdmlju; ! i‘ :%‘3‘ : maomentary ) :g s positiels) T - tu!ouu wave bube
y = sncapeulal i 2 . . usnting .= polentiomelar - Fom 13
IXT » axternal - L ) i mylar” ;; - m-}o-wlk 3‘“‘ :1:1: 18
- h"‘. v 3 . ] L -
s :n‘ - Dathesd - yd ;/c N . m%?m“ Y . p".kteﬂmnonm Iew . dcwrt!ucnlu
- FILH = Allster bead ; NE i s peon ' . i w/ e with
. rm o« fixed N PL =1 plchal plale RECT = reciifler, - w » watts \
Y . vl (NG » normally opem RF » padio frequency . wy » working tnverse
IR ¢} 4 (. germanivm NPO * negutive positive raro  RH = pound head o : voltage
~ OL e glass (aero teinparature ; Hghtband ww = wirswiund ;
¥ CRD - ground(ed) cosdflcl: RMO = rack mount only w/o - iilhau%
H i § Bl ) , L |
\

) ;i i

b . v
[ _\}_'

o ) r i . )
,Table 6-1, List of Reference Deslgnators and Abbreviations:



g,
Pt Il; . )

._f\

a kN
i

6"2 .h)“ l‘\

See list of abbreviations In lntrcbuctlon to this section
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. Buetlon. VI. Y h r ' Model 44374
'rnhle; 6-2 L ‘ : :
Jl ” . i ] H ‘. } ) ) o ! | 1
PO | Table 6-2,. Replaceable Parls .
Ref.. i : ' 1 ' o :
pesty, | MR Part¥e | . Desription R
‘ F ' ; ) 1, . i 1
Il“xl ‘ S N ! l I’ ) : .’K l"
AL '\ 04437-7121 BOARD ASS'Y S Y
' ', : 04437-8721 | . BOARD:BLANK ) N ) ’
! L B N ";'. S ; : |‘ | ‘1.
At 1250-0257 ' CONNECTORIRF, FEMALE "
. AL2 11250-0257 CONNECTOR:RF FEMALE ' ‘
‘and ]’ 1001821 mnuc'rom FXD {8uH ¥
AIRL ' |'; 0698-2054 | R¢FXD MET FLM 1176, 22n 0.1% 1/2w X ‘
0 AIR2 ! 0698-2054 RtFXD MET FLM 1176, 2202 0, 1% 1/2W : "
 AIR3 0€68-7383 ' RIFXD MET FL 12, 00 0, 5% 1/8W oy
" AIRd4 . 00698-2053 R:FXD MET FLM 588, 11Q 0, 1%'1/2W
AIRS . |, 0898-2051 R:FXD MET FLM 311, son 0.1% 1/2w y ,
. . i b | .
. "AIRS . 0608-2048 . RIFXD MET FLM 421, en 0,25% 1/4W ' :
" AIR7 0688-2051 - IRIFXD ME'f. FLM 311,600 0,1% 1/2W. SRR
, AIRB .0608-2052 RIFXD MET FLM 400,801 0, 1% 1/2W !
A1R9, 0698-~2047 'RIFXD MET FLM 121,202 0,26% 1/8W: \
A1R10 0688-2052 ' R:FXD MET FLM 490, 90R 0, 1% 1/2W - ,
. i N N ! 3
Y oA | 0695-2053 :il' R:FXD MET ¥'LM 588, 1262 0, 1% 1/2W "
AlIR12 0698-7383 . RIFXD MET FLM 12,00 0,6% 1/8W
© AtR13 0698-2063 RIFXD MET FLM 688, 112 0,1% 1/2W |
. AIR14 | 0898-2046 |, R:FXD'MET FLM 102,60 0, 26% 1/2w b
AIRIS | 0608-2040,. y R:FXD MET FLM 17030 0, 25% 1/2w s .
"ar16 | oeoe-2046' | “R:FXD MET FLM 102, 60 0,25% 1/zw P
Al1R1T 0698-2045 1., | ' R:FXD MET FLM 68, 7702 0, 25% 1/2W,
AIR18 | 068088-2050 : RIFXD MTT FLM 25830 0, 26% 1/2W ,
_ AIR19) |° 069852045 . |: R:FXD MET FLM 88.770 0, 25% 1/2W {
;i AIR20 0593-2043 ' ‘RiFXD MET FLM 34, 5n o 5% I/Z‘W .
" AIR21 0898-2044 © RiFXD MET FLM mon 0. 5% 1/4w ’
. AIR22 0688-2043" R:¥XD MET FLM 34.50 0,5% 1/2w ey
| AIR23'.| 0698-2046: R:FXD MET FLM 102, 62 0, 26% L/2W - .. 0
" AIR24 | cB9B-2049 R:FXD MET FLM 15030 0, 26% 1/2W ' -
. AIR2S . 0608-2046 RiFXD MET FLM 102, 6 0, zs% 1/2w .
AIR26' 08981105 ~ R:FXD MET FLM 13, 30 1% 1/4w ;
' AIR2T ) 0757-0401 R:FXD MET FLM 1009 1% 1/8W
AIR28' | .0698-4482 R;FXD MET FLM 17, 4kR 1% 1/BW
‘AIR29 | ' 060B-4105 'R:F¥D MET FLM 13, .‘n 1% 1/4wW
AIR30 0757-0318 |- R:FXD MET FLM un 1% 1/8w
. . FL v o TS
- AIRS1 0757-0489 © | i R:FXD MET FLM 100 "“%B1aw ‘
. AIR32 0757-0272° | R:FXD MET FLM 62, 5k 1% 2/8W N
 AIR33 0767-0378 ' | R:FXD MET FLM 112 1% 1/8W . . \ :
AIRM |, 0767-0378. R{FXD MET FLM 110 1% 1/8W |
AIR35, | 0698-3435 R:FXD MET FLM 38, ap 1% 1/8W o
|5 a1rs6 > |  o0eos-3169 RIFXD MET FLM 26, 142 1% 1/8W ‘ j
- AIR37 ‘| 0757-0378 R:FXD MET FLM 119" |% 1/8W '
AIR38 [ ..0698-4;05 RIFXD MET FLM 13, 32 1% 1/4W [
AIR39 " | 0757-0401 R:FXD MET FLM 1000 1% 1/8W b
- AIR40 " | .0698-4482 R:FXD MET FLM 17,4122 1% 1/BW ‘
_mim- 1 0898 4105 R:FXD MBT FLM 13, sﬂ 1% 1/4W
' § l
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Model 44374 © | . Section VI
. \ ' . 1 i Table §-2
‘ ] Tahle 6-2, Replacehble Parts (Cont'd) -
D%‘;ﬂk. " HP Part No, Deserlption Note
y ! ; o
) L )
. A181 ; ''BWITCH:P, (|, BOARD NSR PART OF P,C, BOARD %
104437-5022 RAIL;MOLDED 4 REQ'D , L
04437-5023 SLIDE:MOLDED 4 REQ'D |
P 04437-5025 ARMIMOLD)ID
‘ 1460-0313 CONTACT:SPRING B REQ'D ,
A182 o BWITCH;P, O, BOARD(NSR PART OF P, »C. BOARD =
04437-5072 RAIL!MOLDIED 4 REQ'D :
04437-5023 SLIDE:MOLYED 4 REQ'D - '
| 04437-5025 ARM{MOLDHD ;
1460-0313 CONTACT:SIPRING 8 REQ'D '
A153 b SWITCHIF, C| BOARD NSR PART OF P,C, BOARD
L | 04437-5022 RAIL:MOLDJD 4 REQ!D
i - 04437-5023 SLIDE;MOLLIED 4 REQ'D
- N 04437-5026 ARM:MOLDED
" 14e0-0313 comﬁcm:}mm 8 REQ'D
c ! 0160-0013 CiFXD MY 0.IuF 10%/400VDCW
! s
(It 1610-0428 - CONNECTOF;BINDING POST r';sn |
' | 0443740001 | INSULATOR:BINDING POST FIONT ' | L
[ | *04437-5D29, INSULATOR: BINDING| POST RHAR Fi ?.n ANDJ2 |
| | 04437-3b27 susu{mrmn G POST |

o

! 0{437-503( '

I 9140-0114
- 0140-0714

1260-0372

- o-u:w-va ‘

04437-5()30
(144373020 |
1610-0087
04437-40001
04437-30
1510-008'f |
0J437-400l01
1510-0066 |'
o;4a7-4on§ \
0:1437-502
04437-3021

041437 =302¢
1410-0084
04437-4000})

04437 :mzs_\ :

|

1260-0172 |
04437-5202 -

f

{
<INSULIATOR BINDING POST su i
ncnswlmm 'ING POST ‘
'CONNECTOFBINDING P
msumror :BINDING P
scnsw;mm N e
CONNECTOF:EIND
INSULATOI BIND .‘
COMN, c'r(; :BINDING POSTRED | | |
INSULATOR -BI mc{ PCST FRONT | L

THSULATOR 'BINDING POST RE;
BUSK:BIND} ¥G/ POSY |y |

It)‘SUL OR :BINDING POST SHA' |
SCREW!BINDING POST | |- F '
CIONNE( 'rubtrrm GPOSTRED
INSULATOR BINDING POST FRONT
SCREW' lfiDBGPG T

oo

_INDUCT Fm lm; H
D 10,{H, ' |

" INDUCT i

|
com:sq'run»n MALE PANT OF Wi
comwcql'r R:RFMALE PAIT OF W2
CABLE .w.s- aNCT
CABLE

DNGBL . |
S§'YNCI DINGP? AR {

e
Iy i| .

\

-El

o
e

Se.\r Ils;t of aht rr lahons LL; lntraducl[on to this sectlor‘}
|
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i
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- Bection VI -

Model -1437A_ .

04437-1040;

Table 8-2 ‘ o -
: Table 6-2, Replaceable Parts (Cont'd)
Ref, - ! t
" Deslg, BP Part No, Description Note
' MISCELLANEOUS
04437-1120 PANEL:;FRONT ‘ ‘
5040-3316 |\ FRAMEISIDE 2 REQ'D |
04437-1127 |' COVER ASS'Y:TOP
04437-1128 , | | COVER:BOTTOM
5000-4187 | COVER:SIDE 2 REQ'D
04437-3130 | 'TRIM:FRONT PANEL 2 REQ'D
5060-0728 FOOT ASS'Y:HALF MOD 2 REQ'D
0370-0025 KNOB:ROUND 3 REQ'D
04437-5124 |, DIAL;MARKED "0 TO 11"
04440-5124 DIAL:MARKED "0 TO 9" 2 REQ'D
04437-1022 | CHASSIS: FRONT
|
04437-1024 COVER:SHIELD BOTTOM
' 04437-1025 | . COVER:SHIELD TOP
04437-7024 covm ASS'Y;SHIELD A1 FOARD
¥
i ' 04437-1030 ANGLB-L o
- " 04437-1031 ANGLE: L _
P b i
, vi|. o4437-1083 | covr:n-smsw FOR J4 AND J5 FRONT
S| 0443741034 COVER:SHIELD FOR J1 AND J2 FRONT
1| 04437-1085 | COVER:SHIELD FOR J4 AND J5 REAR
04437-1036 COVER:SHIELD FOR J1 AND J2 REAR
1460-0314 SPRING:WIRE 3 REQ'D - .-
b 04437-~7023 ' CLICK ARM ASS'Y:DIAL 3 REQ'D
| 04437-3021 SHAFT:CAM 3REQD - .
! | 04437-3022 - | STUD:ARM 3 REQ'D
04437-3024 | STUD:SPRING 3 REQ'D
Al 04437-5021 ARM:MOLDED 12 REQ'D
| 04437-5026 | CAM:10 POSITION 2 REQ'D -
'i 04437-5027 CAM 12 POSITION .
04437-5031 :CAM SHAFY 6 REQ'D
3 04440-1038 s'pnmc-n. 2 REQ'D'
L 04437-1037 © | INSULATOR _ o
e 04437-1038 ANGLE
. 04437-1039 INSULATOR, 2 REQ'D
E

: CHAT[S:MAIN

i ~ See list of ahbreviations In introduction to this section

f":
¢
. cr
) ; vk
AN

i







ot T Dy

b f ]

: Bection VII
‘ Paragraphs T-1 to 7-8
: 0! o
: -} . ' o
' SECTION VI ! TR

I
[

‘7 l. OPTIONS -

7-2. Options nre standard modiflcntlons per[ormed
i on HP bistruments at the factory, No options for the
-Model 4437A are offered at the present time,

{* 7-3, SPECIAL INSTRUMENTS

u'? 4, "Speclals” ‘are standard HP instruments that
are modified according to customer specifications.
A separate Insert sheet i8 included with the manual
for specinl Instruments having clectrical -changes.
Make the changes specliled in addition to nny other
changes that are necessnry.

-6, MANUAL CHANGES
7-8, Thismanual npplies directly to the Model 4437A
with serials prefixed 1201/1202, The following para-

later inatruments with higher serial prefix. Technienl
corrections to this manual (i any) are callederrata
and are listed on a separate "Manual Chnnges" sheet
v = supplied with this manual. :

LATER INSTRUMENTS'

aeparnte “Menual Changes" sheet supplled w.m this

i that differ from those in this manual,

graph’ explains how to acapt this manual to apply to ' -

lf the sérlnl prefix

U - MANUAL CHANGES AND OPTIONS.

manual, "Locnte the serinl prefix of 'your instrument
and make the indicated changes,

7.8, EARLIER INSTRUMENTS (Backdating Changes):

If the serlal prefix of your Model 44374 18 helow
1201/1202, refer to Table7-1 for the changes neces-
sary to adapt this manual to your particular instru-
ment,  Locate the serial prefix of number of your .
instrument in the table and moke the indicated
changes.  Note that instrument: component values
yet are not
listed In this backdating changes, should be replaced’

5 using the part number given in this manual,

Table 7=-1, Bnckdntlng Chunges,

Instrument
Serial Prefix

1038/1040

12023-00216
and helow

12507-00245 : 3, 4
and below

1260J-00685 4
and below

Make Changes

1,23 4
2,3 4

CHANGE 1

g,
.-,i of your Model 4437A I8 ahove 1201/1202, referts n

Page 5- 4, Table 5 2, Replacenble Parts, Mlscellaneous, )
Chnnge HP Part No, of PANEL:FRONT HP to 04437-1020
Change HP Part No, of PANEL!FRONT YHP to 04437-1021

- Change HP Part'No,

Change HP Part No.

0 {.hange HP Part No,
Change HP Part No,

'Change HP Part No,
"Change HP Part No.

of FRAME;SIDE to 6040-3310-

of COVER ASS'Y:TOP to 04437-10217 .
of COVER:BOTTOM to 04437-1028 o
of COVER:SIDE to 04440-1031 . ‘
of TRIM:FRONT PANEL to 04437-3030 co : o
of DIAL:MARKED "0 TO 11" to C4437-6024

! * Change HP Part No, of DIAL:MARKED "0 TO 6" to 04440-5024

‘ ' CHANGE 2 ° [
]

g Page 6-4, . Tnblo 6-2. Replaceahle ey Mla'ellaneous. ' ;
! Chnnge HP Part No. of KN JB:ROUND 3 R:.Q'D to 0370-03L0 r

CHANGE 3

. Inthe Tnb'e 6-2, Replaceable Pnrts, delate following parts: '
RN "/ Page 6-2; AL*Y. T S )
{ / Page B 3: Lland L2 ! ' J

AILI: isun shcwn at the lower left corner of Al (grey area).

: / o s F Page 8-3, E‘lgure 8- 4, delete [ollowing (~=place them with mere straight line indicating. short)
i I } _" )
’ o / Ll: 10pM shown between J1 and P1 at the upper left corner,
/ // ! 1 |
(A ! ! 7-1

L2: 10uH shown between J4 .and P2 at the lower right corner, !




[ Model 4437A .

Sectlon vV - R S o .
. : ; ; . 1 . ; ‘ % | 1;
" Page 5-5, Paragraph 6-34, step d procedure, _ i L B
Partially change step d description as fol) we! ) i
d. The 432BA reading should be le}-8 than 300m12, - L/ |
! ! L '
: ;

Pnge §-2, Figure 8-1, Board Asgembly, ‘
ange Figure B-1 a8 shnwn telow: ;

R R crmxcm = R / ;
, |
2 )

Change the mechanical pnr!s in Taple 6+2, chlw.eable Parts and in Figure 8-3

Front Panel ulustrntion as shown below;
5 . Page 6-3, Table 6-2, change J2 to 1510~ tose, BINDING POST, BLACK., | - v
;o Page 6-3, Table 6- 2, chunge J5 to 1610-{ 056; BINDING POST, BLACK, : -
: Page 8- 4, Table §-2, cl-,hnge 04437-1120 to 04437-1120; PANEL:FRONT,
S change 04437-1040 to 04437-1023; CHASSIS:MAIN, b
rhange 04437-1038 fo 04437-1033 ANGLE:L SIDE FRAME.' o
‘ delete 04437-1039; INSULATOR. j a
/ge 8-3, Figure 8-3, ‘ ' |
Change part nt',. of center blndlng post of Input terminals lrom 1510- !0057
i I

‘| to 1610-0056.
of lower blndlng po«rt of output terminals from 151q—005?
! .

+
}

W
B ' Change part no.
.\ to 1610-0065. C r, ] :
LN H : f
11 . l \\‘ /[. ! . ; 1 .
SN A i i
\ L {
) ; ) ; iy ,
| / L
b N ' ! l!
b if )
i i ! !
] : / ' / : : ’
y ] ) i) ) \> , , . / R
H i )
l l"l ! | i ;j i
- , ! j / . -
¢ ) 1 |
K , , Iy . . ,
Ly, ;; ! i 3 'r' / ) 1 y
1-% . i ! ; ): '
- LI 5' }fﬁ L .
ool . . ;
[ N , ’ } i . ,.' : l
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J ‘Model 4437A . | !

' INTRODUCTION :
This section includes the following:

a. Genernl Notes for'__nchbinnflc disgram,
t AL .

b. - Bechematic [‘Jiégrnm and Parts ~acation Ilus-
tration, :

[

' GENERAL NOTES
a, Unless otherwise Indicated, resistance is In
- ductance Is.int'microhenries,

b, Compon'en(s; usslgﬁednn usterlsk(*)are fnctory
' selected, A‘\rernge values are shown,

ohms, cipacitance I8 in microfarads, and in-

c.‘,

!é’

Section VIII

SECTION VIl -
' CIRCUIT DIAGKAM

. ! :
The components mounted on chaasis or main-
frome parts sre not pssigned on nssembly
designation {i,e. R1, Ql, etc,), L

Reference designotfons (R1, Ql,eté,) within

ussembly (Al,- A2, ., ., .etc.)use the nssembly

deslgnation rs prefix toform completo - vsigna-
tion {e.g. Rl In Al nssembly is AlR1}),

, b
‘Thenumbers 8. 4. 7 indicate the wire color code,
Wire color code (MIL-STD-68L) ie the same as
thereststor color code. First number identifies
ground color, .second number identifies wide

- stripe, and third number identlfies narrow

stripe, e.g..9, 4. 7, denotes white ground, yellow
wide stripe and violet narrow stripe.

Additional notes are shown in Figure B-1,

1

81

Paragrophs 8-1 to 8-4 _

+
V

i
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‘ Bection VIII b ' b ' aoib : . ’ : -
Figures 8-11& 8-2 e o - Model J437A
S i i W ‘
O ; -
! ) | \
I . 1
s ’ b
i F.’;
].
oot
il . ot
’ I
i
b " :
. 1
. i l H
: ; : .;" . :
Figure 8-1," Board Assembly i
. . ; 1 i ) :
z ‘ !
- | ‘ ‘ 1 i g ‘
Wt _ CHASSIS ,
¥ '  04437-l022
: CHASSIS
o R 044371023
1 -
. ‘.. g ARM '
' , 04437 -5021
' DIAL 5TUD
04440-5124 04437-3022
ANGLE
04437-1030
STUD
04437-3024
" CLICK ARM ASS'Y CAM ASS'Y
CA437-7023 04437-5027
’ . ) -: . ‘ " p ol ,
ANGLE' CAM ASS’Y ‘
: A 04437 -103) 04437 -5026
- ) ‘ ’ ] ) ‘ \
; .
i | )
.t : i.
Figure 8-2, Cam Assembly o : ,
B-2 o ‘ { R ! |
: L . | . : ) ,
l ' ; 0 T
AR B N !




Model 44374 Do . L o ‘ E ' ' . Lo ' ' . : : ' f Sectlon VIII
: R ' L : R ; 5;:;‘:_1‘3’“; ' I : i | Schematic Dlagram

i 3
1
b
: N ' ' T [ s : ' ! i
. P r"_ . . . 1 .
. . . . . T . i
s ' TR ' R o i .
‘ . i . " N H ' il
. . " . i )

e m e e e e e e b e e o e B B B B R e )
! REFESENCE DESIGALTIONS ’ : !

. e b e e G M e e A Ee b b b A AR R R e e e e b e e RS e R b RS PSSR L b b b A R

-
1
13

KO
PREFIX 1 Al A'sty /

i ! - -
' L ; 4" ] - . G B T Ve
. , 0 _ . - - » ; P 2 pa Rt B e S ) o, i i
: L N . : ; _ ) : T‘&;}@&;i@- el s-s | m=ge : i
| ) . o TR'M . ! 4 P ff Rl P), PR 51-83 f
Lo ‘ . . | ) . P ‘|f- L i vy wi, w2 | )
Y AR CABLE Asgry @ (909437-3130 . T ; | : " | / ,
: ‘ : 04437~7201 NN | R A : IR I b | P {7k PELETED} - y : {
. . . ] L ) 4 . L . ot T '] i
S INSULATOR, BINDING \- | PP C : G ">""‘__m_l g ’ |/ :
B ' POST 04437-5028 A % ;' FRONT PANEL T T i i ' o .
. - 04437-1120 o W L . = I '
S 944 _ e syt y G j
; R Sy , ;T Ty ,ag@h{;ﬂ? NOTES ~ /
: ‘ jon : v 3! ¢['_5.11 P : : : .
' g SN nif— . e kisal? 1. EWITCHES SHOWN N JERQ ATTENUATCN POSITION, - o
L | by toﬁx% e 2, . PEGSTANCE VALUES FRE N OWMS, / R
1510 - 0057 T ' o gf“;‘g' 3. CAPRGTACE VALUE 1S % WICRCPARACS,
N ‘ : o l Y "J’ 2 b U scane crasss cRowo )
CABLE ASS'Y ' : ‘ ] ;
04437 -7202 ‘Blr:lwfo%oas; RED : e+ CREINET GROUND
' 1510 -0057' _ . ) o
_ } ! !
i
‘ )

SCREW .

palten |
1

BINDING POST BLK L
! : 04437-3028 . 1510 -0056 : -
_ PLATE:COVER ; : : . :
I : ! - 04437-1036 : ) | ) /!
PLATE COVER .+ | y , , ;!
| 04437-1033 } ' : ) ' e !
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