
r,.7~

,~
I

I -
..'"

....

~

-
Ii,...

-

- '-....
"-
......

~

......

--

~

.....

.......

II ~

.-

~.-

II. -

SIGNAL LEVEL ~.nETER

MODEL 7271

"'~..

~

-. ._, ,..'

I. if / w, f ~ l~
. . /""?r

.'

..

[q
'

.

'
...'; " If /-".J ,

Texscan
-w_- w-



r-

"- ./

...

- "'-. - ~~._. r: ~ -- -~ ~:.~~ ....

- ~.- -- .'-

tS.-lDI3 .Q.-7, + C-2.:59LZ5)

, +-5,9 S-'J,'5 (2,,71.1-5)' ,
: { {g- 5,7 U"'-l,7 ( 2-,'8'3.2.5 ) .

. ' A.- rs,~ (l2.I:~- ,1" 1: ~
'-. ~

.

<

.

'1 C:- ~ ~ t.o L~3 3 25' '\ i --- . ~~. ~

, , ~
.; t=- G>,) (15'1,25) ,..'

~ H -.10 (t tb'3, 2:5')'" '.
. 7-, ~. )

.

, Q- C, - W-1I'fo{1..Q3,'Z5,; .'"

f ,;,~ t "J ,5 . ,"';'0,/. .

:' ti - '5,'1 CD'-~-6J-
. .j,- t3 -5,9

r
.

':' K - lo
.

' ,g (22.3
.

,2
.

S

J
/'.". M-lrl. (2.35>25

.0- 7/3 C2>+7,25

.; .
..

. ~- -- -- ~
. .

...

J
-;. i(

....

. . <

- ," . ~- --

i
.' j

.. !

.,<8'\1'- 't
.."'-

Jill' ".

:.j .l.J,.'~'~~;.~.. 1 .~/. ...~

...



f I
I

1-

J ~

I Ii-

Il-.

r
I
I .....

1-

! -
1>-

111-
SIGNAL LEVEL ~JJETER

r-
!
!. ---

MODEL 7271

:;'t( r of /(J P8

.- ;:Z-F~ ~2 jIY1lfZ- ,t;'.~S'n1V,

jLJo/(,JnAL ("tJH P ~ 'IS. 7 fVIV
. c:at"",F )

rI
i.-

~
i
1-

1
'I!
!~

I~

I
,{ -

!!'

\.



CAUTION:

THIS UNIT HAS BEEN FACTORY SET FOR 115 V rms 60 Hz OPERATION. IF

OPERATION FROM 230 V fms 50 Hz IS DESIRED CONSULT THE MANUAL FOR

PROPER SETTING OF THE LINE VOLTAGE SWITCH.

-

DAMAGE TO ANY UNIT WHICH IS CONNECTED TO A 230-VOLT POWER

SOURCE, BUT WHICH IS SET INTERNALLY FOR 115-VOLT OPERATION

CONSTITUTES "MISUSE", AND IS NOT COVERED BY THE TEXSCAN WARRANTY.

CONSULT THE INSTRUCTION MANUAL FOR THE PROPER INTERNAL POWER-

SOURCE SETTING, IF THERE IS ANY QUESTION ABOUT THE INTENDED USE.

NOTE: THE LINE FUSE MUST ALSO BE CHECKED FOR THE CORRECT RATING

AND TYPE.j
\ -

IMPORTANT NOTICE

HANDLE WITH CARE

{ .

i
{' -..

THIS ELECTRONIC INSTRUMENT WAS DESIGNED FOR NORMAL OPERATING

AND STORAGE CONDITIONS ENCOUNTERED IN FIELD USE. IT SHOULD BE

HANDLED AND TRANSPORTED WITH CARE TO AVOID DAMAGE TO DELICATE

COMPONENTS AND CIRCUITS. PERSONNEL UNFAMILIAR \VITH ELECTRONIC

INSTRUMENTS SHOULD BE INSTRUCTED TO AVOID DROPPING, THROWING,

BOUNCING, STRIKING, OR 01HER\V~SE M[S!'iA"NDLING THE UNIT. WHE!\

TRANSPORTING THE UNIT IN A VEHICLE, CARE SHOULD BE TAKEN TO

CUSHION IT AGAINST SEVERE SHOCKS TEA'f MIGHT OCCUR.
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VIARRANTY

Texscan Corporation warraI~ts thr-.t each pat! of this prodnc( (except va;:-UUiUtubes and
batteries) will be free fmm defects in matcrial and workmanshin lmder normal h3e and strvie.:.
Texscan Corporation's obligation under this warranty fhaH be li'11jttd to r(~pairingor replacing,
F.O.B. Indianapolis, Indiana, each pa"t of the product ~except vacuum tubes and batteries)
which is defective, provided that buyer gives Texscan 'Written notice of such defect within a

period of one year commencing with the delivery of the produ(,t by Te{CscanCorporation. The
remedy set forth herein shall be the ordy remedy available to the buyer for breach of this
warranty, and in no event shall Texscan Corporation be liable fOf inddental or consequential
damages for such breach. This warranty shall not apply to any part of the product which,

without fault ofTexscan Corporation, has been subject to alteration, failure cau~ed by a part not
supplied by Texscan Corporation, accident, fire or other casualty, negligence or misuse, or to
any part rather than as a result of defect.

Except for warranties set forth above, and the warranties, if any, available to the buyer from the
persons who supply Texscan Corporation any vacuum tubes or batteries contained in the
product, there are no warranties, express or implied (including, without implied limitation, any
implied warranties of merchantability or fitness), with respect to the condition ofthe product or
their suitability for the use intended for them by the buyer or by a purchaser from the buyer.
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1.1

DESCRIPTION AND SPECIFICATIONS

\DESCRIPTION terminaL a discriminator. an audio amplifier. and a
loudspeaker to help in the identification of interfering
signal sources., The metered signal current is also
available at a rear panel phone jack for application to a
strip chart recorder or similar device.

Model 7271 may be powered from a ll5V or 230V. 50 Hz
or 60 Hz line source. from an external 12 to 15 volt
battery, or from its own internal, rechargea ble. nickel-
cadmium battery. Each instrument is accompanied by a
calibration chart in the lid; the compensator calibration
points are factory-inserted on the chart.

Model 7271 is a tunable r-f voltmeter designed for
measuring signal levels between -35 d BmV and +70d BmV
in the frequency range from 5 to 216 MHz.

An accessory plug-in converter is available on special
order for extending the operating range into the 470 to
890 MHz UHF band.

The instrument consists 'essentially of a tuner local
oscillator unit, a balanced mixer. an i-f amplifier. and a
peak detector measuring circuit. A step attenuator in the
input circuit permits setting the measurement range.
Frequencies can be tuned in four switch-operated ranges.

The 7271 includes a built in volt-ohm meter. a video
detector whose output is available at a front panel

1.2 SPECIFICA TIONS

The specifications of Model 7271 are listed in Table I-I.

IF

TABLE 1-1. SPECIFICATIONS

FREQUENCY RANGE

TuningRangeA
B
C
0

5 to 50 MHz,54 to 216MHz.in 4 bands
5to 50MHz

54to108MHz
108to 162MHz
162to 216MHz

-20 to +70dBmVin 10rangesPnEASUREMENTRANGe

full scale rcadit1~ , '

N:CURACYOfIf.YElRtAD,kGS---l :tIS dBat 250£,=3dBfrom--11!"C to~ CWI]( ,ideo . ,
;DrooiJTPUTf.APAP.:UTY--1 noVp-pfor+10dBmVi'putwith"moe,satl](conyo!setfor00O;&I.a~-- .. --I

~MA~;;,msmViIT -~==---=r~-~~ . ~=~-J
!SElECTIVITY I. I-f baildwidthof0.6MHzat3-dBpoints.. I
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UCTIOHOfAOHEXTSUHOCARR--=-T dRrnw.fro;el ofr,;vedvideocarrier.

-,----------

._- ---
INPUTIMPEDANCEMO MATCH 15obms,VSWR 1.22:1!2OdBmin.return10$51:notmatchedbelow-20 dBmV.

aoove -20 dBmV

_. -

IKTERMEDIATEfREQUENCY 52MHz.

POWERREQUIREMENiS A-Cline:2 W.115Vor2.10V 1:t10%), 0.3Amax.
InternalBattery:12V. 0.6Ah,6G-OOmA.
ExternalBattery:12-15V. at least0.6Ah.

AMBIENTOPERATINGTEMPERATURERANGE -18"C to +6O"C. }

AMBIENTSTORAGETEMPERATURERANGE -4OOC to +6O"C.

NETWEIGHT 15Ills.

DIMENSIONS 8'H' Hx 13'/4' Wx 8'14'0..
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OPERATION

TABLE 2-1. OPERATING CONTROLS AND CONNECTIONS

lOCATION NAME TYPEANDSCHEMATIC POSITION FUNCTION
DESIGNATION

FRONT CHARGE Lamp,DS2 - Indicatesunit is operatingto chargeinternal
~a ~~

VIDEOOUTPUT Coaxialfitting.15 - Forconnectionof anoscilloscope.
AC Neonlamp,DS1 - Indicatesunitisoperatingfroma-cline.
PUSH-TUNERCOMP Potentiometerandswitch. Pushedin,6-10 Permitscalibrationof unit overits frequency

R210/S201 range.

PULL-MANGAIN Pulledout Providesuncalibrated27dBrangecontrolforthe
. ~f amplifier;themeterreadingsarerelativewith

thecontrolin thisposition.

FUNCTIONSELECTOR RotaryswitchS-1 Off De-energizestheInstrument.
INTBATT Connectsinternalbattery.
EXIBATT Connectsexternalbattery.

~. CHG PermitschargingInt battery.
OHMS Permitsohmsmeasurement.
ACV PermitsACvoltmeasurement..DCV PermitsDDvoltmeasurement. ~

DIALLIGHTS Pushbuttonswitch.S2 - Controlstuningdiallightsandmeter'lights.
UHFIVHF Slideswitch,S1O1 UHF Connectsthe UHF converter output for

measurement.

VHF ConnectstheVHFinputformeasurement

VHFINPUT Coaxialfitting.J8O1 ForconnectingVHFsignalsource.

METERRANGE Setforonscalereading Indicatesmetersensitivity.
MHER ()..200J1Ame!CfMI -5 to +10dBscale IndicatesdBlev~ls

0tooc ohmscale Indicatesohmvalue
0to120VAGscale IndicatesAC volti.lQe level

0to00VOCsc~e IndicatesDCyoff'!iclevel --~

fUSE 1/4AFastBlO - Volt-ohmmeteriL:Se.

TJf~~__~- 110&J11 --- =-- -- - Volt-ohmtp~t1i~d;ar.ks.-==-~==--
lUNING I Inductive.!,CQl~l408. L4.!.!._-f-~Iockwisea.ndCounter-c!QcKwise PermitstUilingII}t~~o.~!f~.~~e!1~~'1!.1'.--'--- '

II

Dial

-I
t,B,C.ani![1s:;aies . iildicatet'wing range:;;h!abk~!lJrls i~d'(ate

t

. rangesbrltweenvideo an~ so~r.~ :;t!!fier t'r each
VHF TV channal.

BAT!CHECK PushiXItio.;;;iich.55-- J Dw~"e~ --- -p
.

ermits checl:ilig-chaf~;; r.n iili;:~'1ai tJ;;tte,..

J
i

andoufllut vo1ta~e ot H1t~:n,,1j':Jw;.:rsUPilly\a:j,n
. . unitisccnwt~dtoiH; !i:~e.

VtJWME Fote!!tiompteran~ spst switch. - . 3FF

.

-- . J-oe-engergiles .

iJUdiOairlp!lfit:r

iR7/S6 --- ControlsiWdio voliJme---------------..----
Fr~u~ncyRangeSelector Rotaryswitch,5701 A/~50 MHz Selects 5- 5'1 MHz rangp-o

8/54-108MHz Selects54-108M~zrar.gli
01100-162MHz Selects108-162l.1HZrang~.
&/162-216MHz Select~162-21~MHzrange.
UHF SelectsoperationwithUHFadaptcr.

REAR RECORDER Phonejack.J! - Permitsconnecti(!!1of a recordingdevice.
PANEL

FusefiSA MG.FI - Protectsinstrumentt:gainstsurgecurrents. --
-IBlKI EXT Tipiac~blackJ4 - Permits connectionof instrument to external
+(REDIBATT Tipjac~ red13 - battery.
115/230VAC50/60 Recessed,3prongmalejack.11 - Acceptsfemaleplugoflinecord.

INTERNALPowerSelector1115/2301 Slideswitcl1.S7 115 Permitsoperatingunitfrom115V a-cline.

230 Permitsoperatingunitfrom230V a-eline.

2.1 OPERATING CONTROLS AND CONNECTIONS TABLE 2-2. MEASUREMENT RANGES

The operating controls and connections of Model 7271
are listed in Table 2-1.

2.2' SETTING THE MEASUREMENTRANGE

Table 2-2 lists all the measurement ranges obtainable
from settings of the meter range switch.

Each measurement range can be identified simply by
observing the setting of the METER RANGE switch. The
METER RANGE indicates the signal level for a 0 (zero)
reading on the dB scale.

..3-

METER RANGE MEASUREMENT RANGE
SETTING dBmV dBmV

-30 -35 -20
-20 -25 -10
-10 -15 O.

0 '.. 5 +10
+10 + 5 +20
+20 +15 +30
+30 +25 +40
+40 +35 +50
+50 +45 +60
+60 +55 +70



2.3

2.4

2.5

MEASURINGVHF SIGNAL LEVELS ~ \
J. Set the function switch according to the powe~

source to be used. i

2. If a-c line source is to be used, remove the line cord
from its compartment at the rear of the instrument
and connect the cord there to the recessed 3-prong

jack. , j
If an external battery is to be used, connect the
battery leads to the red (positive) and black
(negative) tip jacks at the rear of the instrument.
Take care in observing polarity and heed the
caution on the label. '

When using an internal or external battery, press
the BATT CH ECK switch to see that the meter
needle points to the red BATT mark on the meter
scale. This check will also indicate the correctness
of the internal power supply output voltage when
the instrument is operated from the a-c line.

Connect the VHF signal source to the VHF
INPUT terminal on the front panel.

Set the UHF/VHF switch to VHF.

3.

4.

5.

6.

7.
8.

Set the tuning ,"ange selector switch as required.

Pu~h in the compensator control and turn it to the
~ettitlg indicated on the calibration chart in the lid
of the 7271 for the frequency ne!lrest that of the
signal under test. \
T:me tlte 727) back and forth pa.;t thl: signal
{rcqut;ncy, adjusting the meter range until the
(~et~r indicates between 0 and i-to .m th\.'dB scale
when the 727: is tuned for max..imumreading {this
(vnditif\!1 w.illnot be attainable for readings below
-30 d BmV).

\)bserve the METER RA NGE switch and note the
m~asurement range indicated.

9.

w.

H. Read the signal level.

Add the metf~rrange setting to the meter reading to
obtain the signal level in d BmV.

!2.

RESISTANCE MEASUREMENT

I.

2.

Set the function switch to ohms.

Connect the red and black test leads to the tip jacks,
located above the meter. '

3.

4.

Connect the test leads to the item to be measured. .

Read the resistance in ohms from the ohms scale.

A.C. VOLTAGE MEASUREMENT

I.

2.

Set the function switch to A.C. volts.

Connect the red and black test leads to the tip jacks
located above the meter.

3. Connect the test leads to the voltage to be,
measured.

Note:
Highest accuracy is always obtained when using
the 0 to +10portion of the dB scale.

-4-

4. Read the A.C. voltage reading from the A.C. volt
scale.

2.6 D.C. VOLTAGE MEASUREMENT

I.

2.

Set the function switch to D.C. volts.

Connect the red and black test leads to the tip jacks
located above the meter.

3. Connect the test leads to the voltage to be
measured.

Read the D.C. voltage from the D.C. volt scale.4.

2.7 OPERATING FROM A 230V A-C LINE

The meter is shipped from the factory with the Power
Selector switch set to 115.To operate the unit from a 230
V line, first remove the chassis from the cabinet by
removing the four binding-head screws at the rear of the
cabinet and pulling the chas'Sisout from the frofit. Then
set the switch, located at the rear of the chassis near the
lower right corner, to the 230 V position. Return the
chassis to the cabinet.

\
i

" I2.8 RECHARGING THE INTERNALSA TTERY

The 7'l?' is equipped with a rechargeable nickel cadmium
battery. Bf::ause tbo:state of charge of the h ttery when
the instrument is received by the customer cannot be
known, the battery must be chafged for 14 to 24 hours
before th~ im;trmnent i~ uperated on battery pc-wer.

When a nickel cadmium battery with s'O:riesconnected
celis, such RSthe one used in the 7271is di~cha"~f:dtoo
deeply, the weak ce!!s are rcvers-;-charged by the stronger
ones. If reCh?fging of the battc(y is attempted twder this
condit;on, the I'f:verse-charged cells wiil be daP.1aged by
ihe charging ,;,Jrrtnt. For this rcason. it is eS:>i~mialthat
the battery not be allowed to di~;cha~f.etoo deeply.

Texscan recommends th2t for cases where the meter is
operated Dnl)' occasionally on battery power, a 14 to 24
hour ~harge be given every two weeks. Where the unit is
battery-operated frequently, it shou!d be left on charge
every night.

The battery is charged as follows:

{
~ j

r )

- I

I. Use the line cord to connect the instrument to an a-
c source.

2. Open the lid.
The lid must remain open during the charging
period; when the lid is closed, an interlock switch
disconnects the battery.

Set the power selector switch to CHG.

The initial charge should extend over a period of
from 15 to 20 hours. Since the charging current
flows through the CHARGE lamp. the lamp will
glow brightly at first and grow dimmer gradually as
the battery approaches full charge. If the lamp does.
not light the battery is not charging.

After this initial charge, follow the procedure
outlined on the line cord compartment lid,
remembering to keep the front lid open during the
charging period.

3.

4.

5.
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APPLICA TIONS

I3.1 GENERAL

Model 7271 has applications where measurements of
relative or absolute r-f signal levels are to be made. In
addition, the video detector in the unit allows application
in the measurement of a detected signal on a calibrated
oscilloscope. This section of the manual describes how to
use the instrument for various kinds of r-f measurements.

3.2 FIELD INTENSITY SURVEYS
I
I

Model 7271 can be used together with a 75-ohm resonant
dipole (Texscan Model AFS-I) for plotting detailed field
intensity contour maps necessary for choosing antenna
sites for CATV systems. For these measurements the 7271
and the antenna are moved about on an area map. These
readings are then converted to field strength indications
using the following equation:

E =0.021 fV Where: E =the field strength in NV/ M
(microvolts per meter)

f = frequency in MHz
V = signal strength in JlV or

lo«d Bm V/20) + 3) JlV

20

Table 3-1 is the result of using this equation to obtain
conversion factors (C) for the video carrier frequency of
every VHF television channel. Using these factors. the
above equation reduces to: E = CV

TABLE 3..1.CONVERSION FACTORS rOR
FIELD INTENSITY SURVEYS

r CHANNEl C ~!,HEl. C

f i

2 1.2n 8 3.84 I
I 3 1.32 9 3.97

I 4 1.45 10 4.10

I 5 1.66 11 JU6 1.79 12 4.35
1 3.72 13 4.47

If an antenna other than a resonant dipole is used for
making the measurements. the gain factor (G) of the
antenna must be taken into account (for example. for dO
antenna with 20 dB of gai n. the gain factor G =10) and the
equations become:

E =0.021 fV an'ii E =CV

G G

3.3 ORIENTINGANTENNAS

Model 7271 can be employed for orienting antennas for
best reception. The antenna down lead is connected to the
VHF INPUT terminal (if necessary. through a matching
transformer) and the antenna is then oriented for
maximum reading of t,hevideo carrier signal on the 7271.

.. h_'_" "~ .. , - "- -. ~ - - _. -.. . '. ..,-, ..-.

'Co

\ t
i

'j
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For the case of a single-channel antenna, the 7271 is tuned
to the video carrier of the channel and the antenna is
oriented according to the reading of the 7271.

For the case of broadband antennas, the 7271reading is
maximized for the video carrier of each channel to be
received, noting the reading and orientation for each
channel. A compromise orientation is then selected on the
basis of these readings and orientations. Readings are
repeated for each channel with the antenna in the
compromise orientation to assure that adequate signal
strength is available for each channel. The procedure for
f-m antennas is the same as that for broadband antennas.

3.4 MEASUREMENT OF GAIN AND LOSS

For measuring gain or loss of a circuit at specific
frequencies proceed as follows: ~

1. Set up the equipment as shown in Fig. 3-1.

2. Tune the 7271 and the signal generator to the test
frequency.

3. Measure and record the signal level at the input to
the circuit under test.

4. Measure and record the signal level at the output of
th: circuit under test.

The' gain or loss is the difference hetween the two
r~adings obtained. For example, if the input signa!
level is 5 dRm V and the ontput signal is 1 dBmV,
~he circuit has a loss of 4dB. If the outP'lt level is 40
dBmV for an input level of 5 dBm V, tbe ~'ircuit has
a gain of 35 dB.

. Readings are obtained ai a nu;nber of points across
the p.:sshftnd of tht; circuit" nd the rt:sults arc
plOtted to obtain an approximation of the response
c',~rve.

5.

6.

3.5 MEASUREMENT OF NOISE LEVF.LS

Although ~he 727 I meter scale is not (;alibrated for r.oise
level readmgs. with prop~r corr~ctior: of readings taken
the instnu.ae:)t can be used for measuring noise levels in
CATV syst~ms. The corrections are necessary for two
reasons: First, since noise ievcls in CATV systems are
usually specified for a bandwidth of 4 MHz while the i-f
bandwidth of the 7271 is only 0.6 MHz, the meter
readings would be about 8 dB low (noise power is
proportiona'l to bandwidth, hence a power ratio of 4:0.6
equals 6.7 which corresponds to 8.2 dB).

The second error source, having an effect opposite to that
above, is the response to noise of the peak detector in the
7271. Since the detector is designed to respond to the peak
of the television picture signal, the instruuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
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corrections found necessary for the tested units and the
resultant average curve. The latter is sufficient for
corrections of noise level measurements where an
accuracy of plus or minus 1.0 dB is acceptable. For
greater accuracy. the individual instrument would have to
be calibrated from an accurately known noise source
(Section 3.6).

For using the average curve in determining. for example,
the S/ N ratio in a trunk line. proceed as follows:

1. Connect the output of the last trunk line amplifier
to the VHF INPUT ter~inal on the 7271.

.1

MLP*

MEASURE
OUTPUT

I ~~271
2. Disconnect the head-end output from the input to

the first amplifier in the trunk line; but do not
disconnect the standby carrier signal, which is
needed for normal AGC operation.

Tune the 7271 to the highest and the lowest channel
carried on the system and record' the meter readings
as if a signal were measured. I!?

Obtain the correct noise level for both channels by
adding the corrections taken from the average
curve; or, for greater accuracy. from the noise
calibration record of the particular Model 7271.

Subtract the corrected noise levels from the signal
levels of both channels at the output of the last
amplifier to obtain the S/ N ratio at that point.

DEVICE
UNDER
TEST

-IF REQUIRED 3.

Fig. 3-1. Setup for Gain and Loss Measurements
4.

With these considerations in mind, noise calibration tests
were made on a number (i)f Model 7271's chosen at
random. The r~sl1ltingcorrection curve~ are shown in Fig.
3-2. The curves indicate the maximum and rdnitr..um

5.

1
MA)UMUM

. ,
J
i
)

2.f) - }
iAVERAGE

., ';
j
1

1.0-
t.D
"0
I-

MINIMUM

to
"tJ
Z
0
i=
0
w
a:
a:
0
0

0
0 +4 +6 +8 +10+2

NEEDLE POSITION ON dBmV SCALE

To obtain noise levels for 4-MHz bandwidth:

a. Measure noise level as if it weresignallevd.

b. To meter reading add the average correction
shown opposite needle position.

FIg.3-2Correction Curves for Noise Level Measurements
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3.6 NOISE CALIBRATION OF A MODEL 7271

This section describes a convenient method of calibrating
a 7271 by using an amplifier whose noise figure is
accurately known. Fig. 3-3 shows the equipment setup.
The input to the amplifier with known noise figure is
terminated accurately in 75 ohms and its output is
connected through a variable attenuator to the input of a
second amplifier. The output of the latter is then
connected to the VHF INPUT terminal of the field
strength meter.

75.0. I AMPLIFIERNO.1

(ABOUT25 dB GAIN,
WITHKNOWNNOISE

FIGURE)

VARIABLE
ATTENUATOR

.

~

-

-EJ
271

AM?LlFIER NO.2
.

.

VH,

(ABOUT 25 dB GAIN} i!

I

J

Fig. 2-~,. Setup fo:.rr':olsG Ceflbrathm of 3 727~

Calibration is doue: as f~llows:

'I. Tune the 7271 tc a convenient .:hannd having no
~ocalsignal. Set the.7271meter ra:1ge~wilChto --
:wdBmV.then aJj use:th{;;w:-J~rcompensator to the
calibrated point

Adjust the variable attcnuator for fun-scale'
reading on the meter. .

New measure the gain from the input to the first
amplifier to the output of the second amplifier,
then mcaSUIe the noise figure at the input of the
first amplifier. if the net gain from the input of the
first amplifier to the input of the second amplifier is
over 15dB, it is safe to assume that the noise figure
of the combination is the same as that of the first
amplifier.

As the minimum noise level in any 75-ohm system
is -59.2 dBmV, the noise output of the
combination into the field strength meter is: -59.2
+ N.F. + Gain. If for example, the noise figure
measured were 8.4 dB and the net gain
combination would be: ~59.2 + 44.5 + 8.4 = 6.3
dBmV.

The correction for the 7271 at full scale is the
number of dB that must be added to the reading to
equal this calculated noise level. In our example: -
6.3 = -10+ X, and X =10 - 6.3::: 3.7 dB.

2.

3.

4.

5.

6. Find the corrections required at other points of the
scale by adding attenuation in I dB steps, noting
after each step how far below the dB marks the
meter needle reads.

I

3.7 MEASUREMENT OF PERCENT
CROSS-MODULATION

Model 7271 can be employed in a simple test setup for
making reasonably accurate percent cross-modulation
measurements in the field, using the signals available in a
TV distribution system. While the method described here
is sensitive enough for measurements in an operating
distribution amplifier, it is not sensitive enough for
measurements in individual trunk line amplifiers
operating at their normal system levels.

Fig. 3-4 shows the equipment set-up. The required signals
are obtained from the system or directly from the head-
end converters (for example from Channel Com-
manders). The c-w signal is obtained from a c-w generator
or from the standby carrier condition. of the converter
concerned.

~

COMBINED

C.W AND,
PICTURE

SIGNAL

DISTRIBUTION

AMPLIFIER

OUTPUT
ATTENUATOR

INPUT
ATTENUATOR

I --, 10
l

r~~ I

I
D-C COUPLED

-
~. !IzoooI;

.

OSClLLOSCOPf:I 127~o,

. ~~W--j~ 0 '

I.t~"f ~~ ; 1.:'J ~ r n
. Bl~ l..! Al J

I
.
~.

,
,
~e

.~ J
Fig. 3-4. Setup fOf P.:rcei1t Cross-Mvdu:ation Measurements

To obtain meaningful results, modulation on all cha!1nels
other than the one under test should be synchronous.
Where tunabie t,;onv~rters are used, this can be
accomplished by tuning them all to receive the same
channel.

The high-pass filter in the set-up passes any cross-
modulation c.)mponents (around 15 KHz) but blocks
hum components (round 60 Hz) so that the latter will not
obscure the measurement of cross-modulation.
Operating the 7271 on battery power will eliminate one
possible source of hum contribution.
Measurement is done as follows:

I. Introduce the c-w signal on one channel, and
interfering signals on other channels as required,
through the input attenuator to the input terminal
of the distribution amplifier, or the first trunk line
amplifier of the system under test.

Connect the 7271 through a second attenuator to '

the output of the distribution amplifier or the last' .
trunk line amplifier of the system; set the channel
levels and the input attenuator to give rated output
on each channel; note the meter reading.

Tune the 7271 to the c-w signal frequency. Reduce
the attenuation in the output attenuator by 20 dB
and set the 7271 manual gain control to obtain the
same meter reading as in Step 2.

2.

3.

-7-
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Cose the filter bridging switch. Set the oscilloscope
for operation in the d-c mode and in the 0.1 VIcm
vertical sensitivity range. Position the reference
trace on the bottom line of the oscilloscope screen
and increase the input to the 7271 by reducing
attenuation in the output attenuator until reference
signal and c-w signal differ by 0.8 V; the 7271
manual gain control can be used for fine
adjustmen~.

Switch the oscilloscope to the next higher
sensitivity range and adjust the oscilloscope gain
until the c-w trace is 10 divisions above the
reference trace; each division now represents 10%
cross-modulation.

6. Open the filter bridging switch and change the
oscilloscope to a-c operation, increase the vertical
sensitivity 10 times; one division on the screen now
represents I% cross-modulation. The c-w trace can
now be observed for exhibiting any modulation
due to the presence of other channels in the system.

With oue interfering channel; or when all interfering
channels have a common sync source, the indicated cross-
modulation will vary somewhat with the degree of white
in th~ interfering picture signal. Exact percentage of
cro:;s-modulation is therefore det~rmined by ob~er\'il1g
the oscilJosr;ope until a maximum of cross-modt!iatinll is
seen; this wiHoccur whc.11there ;s m~.ximufTIvariation in
the interfering signal.

When the intcrfeiil1g signa Is d~j e their sync from
various sources> thei: hom:omaf -lil1~freGuend~s will
diff~r slightiy so that relative limiltg of the v~rious
hori1.ol1taIs:mc pulses willchafI~e constu1tly - lu thi<;case,
maximu~ r.ross-moduJation win oc~urwhen ~ mtmberof
sync p1..IS~5c0jncid~; it win be tltCes:;uy to ::>bser;~the
osciH('scop~ for a knger period to see thi£ hap~en and to
arr1VGat a rea~(.n~:bly exact pe[c~r)t crass-modI! !f~tion
correspondh'g to this condition.

To be sure that th~re is no cross..modulation in t.h~7271
drc'Jits or in the mixing networks in which ihe various
input signa!s are combined, it is advisable to test for cross-
modulation first without the amplifier or system in the
circuit. Adjust for equal levelsat the 7271input, tune to
the c-w signai and then measure for cross-modulation as
above.

4.

5.

Note:
The video output of the 7271 is specified at 0.8 volt
p.p with no overload. When using an oscilloscope
with a sensitivity of 1 mVIcm, the gain can
generally be increased up to 25 times for a
maximum sensitivity of 0.4% cross-modulation per
division.

When picture signals are not available, the signals from
the laboratory signal generators with sine-wave
modulation can be used for measuring cross-modulation.
Because of the different form of modulation, corrections
must be made if the results of this measurement method
are to agree with those obtained when using television
signals.

.8-

Table 3-2 lists the corrections to be applied and Fig. 3-5
diagrams the test set-up.

I. Tune one signal generator to the picture carrier of
channel 2 (55.25 MHz), the other to that of channel

- 13 (211.25 MHz).

2. Combine the outputs of the two generators in a
Jerrold Model LHS:.76 high-band/low-band
mixer to prevent cross-modulation between the
two bands.

Apply the LHS-76 output to the input ofa variable'
attenuator, the output of this attenuator to the
input of the amplifier under test, the output of the
amplifier to the input of a second variable
attenuator and the output of this attenuator to the
VHF INPUT terminal on the 7271; finally the
VIDEO OUT terminal of the 7271 is connected to
the vertical input of the oscilloscope.

Preferably use the 7271 on internal bat~ry power
to avoid hum pick-up. If the instrument has to be
used on a-c power, use a 2-pin adapter on the 7271
line cord plug.

Set the oscilloscope to operate in the d-c mode.

Apply a modulation of 1 KHz to the 55.25 MHz
signal, then set the input attenuator for 10'dB and
the output attenuator for 20 dB.

Adjust the generator outputs for rated output
levels of the amplifier at both frequencies, taking
into considerati(!n the attenuation in the outrmt
aUeiiuator.

.' )

!
- .!

3.

4.

. 5.

6.

7. - i

8. DiscOnl1CGtthe oscilloscope input signa! and s,~ttoe
Qscilk~cope vertic::ll sensitivity c.nd centering
control:; so that 0 signal rcfcj~nce is on the bottom
JjDe of the screen.

Reconnect the oscilloscope inpttt signal anJ tpn~
the 7271 to the modulated signal (:;5.25 MHz); then
adjust the oscilloscope vertical gain control so that
the top of signal trace is at the top of the screen (en
osciiloscope with a 10 cm grid is assumed).

Select a convenient percent modulation figure
from Table 3-2; e.g. 30%. Adjust the modulation
control on the 55.25 MHz generator so that the
bottom of the signal trace is 5.4 divisions (for 30%
modulation) above the reference trace, while
keeping the top of the signal at the 10th division by
adjusting the oscilloscope vertical gain control.

Maintain the general output levels as in Step 7
while adjusting the modulation control on the
55.25 MHz generator. Then reduce the meter range
setting by 20 dB, pull the 7271 TUNER
COMPI MAN GAIN control to the MAN GAIN
position and set it for the same meter reading as in
Step 7.

Set the oscilloscope vertical sensitivity to the
calibrated 0.1 VIcm range, remove the oscilloscope
input signal and reset the vertical centering to the'
place the 0 signal reference on the bottom line of
the screen. Then reconnect the oscilloscope input
signal.

.)
!

. j

" 1I
l

.. }
9.

10.

II.

12.
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TABLE 3-2. CORRECTIONS FOR CROSS-MODULATION MEASUREMENTS

.The derivation of the correction figures is explained in TECHNICAL HANDBOOK FOR CATV SYSTEMS by Ken Simons.
.. Corresponding to full modulation of a TV signal. .

\I:

MODULATED
SIGNAL

(55.25MHzi

c~w
SIGNAL

(211.25 MH1)

o~
~ J ~ r 7271

iAM
,

?UFIE

jR OUTPUT L'rVH,F VI=-

UNDER IATTENUATDRI I ;TEST t i ~-;- ~ .--

,.r:JV

LHS~3-B --

L
Fig. 3-5. Setup for Cross-Modulation Measurements When U3ing Signal Generators With Sinewave Modulation

13. Remove attenu.ation from the output attenuator
until the 7271 video output reads 0.8 V on the
oscilloscope; fine adjustment can be made with the
7271 MAN GAIN control.

Switch the oscilloscope to the next higher gain
'range and check for modulation as in Step 10.If the
modulation is not the same as in Step 10, push the
7271 TUNER COMPI MAN GAIN control to the
TUNER COMP position and repeat the procedure
from Step 7 onwards. ;

With the 7271 video output at 0.8 V peak
tnodulation level, adjust the oscilloscope vertical
sensitivity so that the top of the signal trace is on
the 10th division of the screen; each major screen
division new represents 10% apparent cross-
modulation.

Tune the 7271to the c-w signal frequency (211.25
M Hz); since t.he 7271 meter will now read off scale,
tune for maximum deflection of the oscilloscope
display.

'Obtain true percent cross-modulation by
multiplying the measured apparent cross-
modulation by the correction factor for the percent
modulation of the interfering (modulated) signal.
Hence, for our example true percent cross-
modulation is 0.8% x 1.39 = 1.1%.

'17.

14. 18.

IS.
3.8 MEASUREMENT OF HUM MODULATION

16. Switchthe oscilloscopeto operate in the a-c mode
. and increase vertical sensitivity 10 times; each

major screen division now represents 1% apparent
cross-modulation.

Since most r-f amplifiersare poweredwith 60 Hz a-c, the
possibility exists that power supply ripple willmodulate
the signal passing through the amplifier. To measure this
type of modulation with the 7271 proceed as follows:

1. Connect the equipment as diagrammed in Fig. 3-6.
Use a General Radio Type 274-MBtwin banana
plug at the vertical input of the oscilloscopeand

-9-

OnInterferingSignal ToObtainCross-Mod.Correspondingto TVSignalModulation:
% Modulation(for ModulationRatio

MUltiplyIndicated or AdddBto
symmetricalMod'> Emin

Emax % Cross-Mod.by IndicatedCross-Mod.

10 0.818 2.97 9.5
20 0.666 1.77 4.9

30 0.538 1.39 2.9

40 0.429 1.21 1.7

50 0.333 1.11 0.9
60 0.250 1.06 0.5
70 0.1.77 1.02 0.2
77.8** 0.125 1.00 0.0
80 0.111 1.00 0.0
96 0.053 0.99 -0.1

100 0.000 0.99 -0.1
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2.

insert a 20,000 pf. capacitor between the input ar1
.the oscilloscope chassis ground for filtering out
noise. Also, to minimize stray hum loops, bd
certain that there is no ground connection to the
oscilloscope chassis other than the input cable
shield. If the oscilloscope has a 3-pin plug on its
cord, attach a 2-pin adapter. Operate the 7271 on
battery power, eliminating the possibility of the
meter itself contributing hum. !

Sync the oscilloscope to the line frequency, then
tune the generator and the 7271 to a convenient
frequency; the center of the amplifier pass band is a
good choice.

Set the oscilloscope to d-c coupling and the 0.1
V/ cm range. Adjust the input to the amplifier or
system under test so that the output is at normal
operating level, keeping the 7271 meter range at -
20 dBmV minimum.

Remove 20 dB from the output attenuator then
pull the TUNER COMP/MAN GAIN control to
the MAN GAIN position and set it for the same
meter readings as in Step 3.

Remove the oscilloscope input signal and adjust
',erticai centering so that the 0 signal trace is
displayed on the bottom line of the screen. .

Reconnect. th~ oscilloscope input signal and
remove attenuation from the output attenuator
until the trace of th~ modulated signal is 8 divisions
above the reference trace; indica~ing 0.8 V
{assuming a 10 cm grid on th.; screen); fine
adim:trnent can be made with the 727l MAN GAIN
co~}(rol. If appreciable modulation is present,
ct:nter the trace va1the 8th grid l~:\e. .

3.

4.

5.

6.

I

I

"---i
I

SIGNAL
GENERATOR
wrrn LO'.v

HUM
MOOULATION

INPUT
ATTtNUATOR

0

Fig. 3-6. Setup for Measuring Hum Modulation

7. Switch the oscilloscope vertical sensitivity to the
next higher range and remove the oscilloscope
input signal. Then adjust vertical centering to reset
the 0 signal trace on the ~ottom line of the screen.

Reconnect the oscilloscope input signal and adjust
the oscilloscope gain until the modulated signal
trace is centered on the 10th grid line. Then set the
oscilloscope for a-c coupling and center the trace
for convenient measurement of the peak-to-peak
amplitude. Each major division on the screen now
represents 5% modulation (or 26 dB down from a

8.

-10-

9.

100% modulated signal) Since a 5% modulated
signal has a 5% excursion in both directions from
its zero modulation level.

For example, if the peak-to-peak amplitude of the
trace covers 1.5 major screen divisions, the hum
modulation is 1.5 x 5%=7.5% (or 22.5 dB down
from a 100% modulated s~gnal).

If the modulation is less than 5%, increase the
oscilloscope vertical sensitivity 10 times; each
major division on the screen now represents 0.5%
modulation (or 46 dB down from a 100%
modulated signal). By a further sensitivity increase
of 5 times, modulation as low as 0.1% can be
displayed on the screen.

10.

3.9 MEASUREMENT OF SYNC CLIPPING

The normal sync signal accounts for approximately 25%
of the total amplitude of a composite television video
signal. Determining whether or not an amplifier o{,system
of amplifiers is clipping the sync signal can be done with
the 7271as follows: .

1.
2.

Connect the equipment as diagrammed in Fig. 3-7.

Tune the 7271 to the video carrier of a TV channel
and adjust the amplifier or system for normal
operational output.

Set the oscilloscope for d-c coupling and vertIc.il
sensitivity to calibrated 0.1 V/cm.

Increase the input to the 7271 by removing
attenuation from th~ input attenuator and by fine
adjustment of the 7271 MAN GAIN control until
the meter re~ds the same as in Step 2.

Increase the signal input to the 727 I hyadjusting
the input attenu:.ltor until the sync pulse tips are 8
divisions above tht; refereilce trace, corre8ponding
to 0.8 V.

Insert 2.5 dB in the input attenuator and note the
position of the sync tip on the screen; it represents
25% amplitude.

Set the input attenuator to 0 dB and observe the
position of the sync pedestal back porch on the
screen. If the back porch falls appreciably above
the line noted in Step 6, the signal is being
compressed.

--'1
I
\
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, I
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Fig. 3-7 Setup for Measuring Sync Clipping
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. CIRCUIT DESCRIPTIONS

4.1 GENERAL

The signal to be measured is applied to the front panel
VHF INPUT terminal. With the UHF / VHF switch in the
VHF position, the signal passes through the switch
contacts to a multi-step attenuator which serves to adjust
the measurement range of the unit (Fig. 4-1). '

From the attenuator the signal passes through one of the
four bandpass filters, selected by the frequency range
selector switch. The signal is then applied to a balanced
mixer circuit where it beats with the signal from one of the
tuner oscillators to give the i-f signal. The tuner assembly
consists offouroscillators, one for each tuning range. The
appropriate oscillator is energized through the frequency
range selector switch.

The mixer output is applied through contacts of the
frequency range selector switch to the i-f amplifier. The
input and the output of the first amplifier stage are
sharply tuned with 52 MHz coaxial resonator bandpass
filters. The signal ~is passed through two additional
amplification stages and, then takes two paths.

Part of the signal is amplified, detected, and then fed to
the front panel VIDEO OUTPUT terminal. The other
portion of the signal is detected by a phase discriminator
and then amplified ta drive a small panel-mounted
speaker. A-m as wcU as f-m signals pass through the
discriminator ~O that sync buzz and intelligible a-m
transmissions can be heard.

The signal at tht input of th~ ~iscriminator is also fed to a
peak detector cin:uit. Tl:edeterted signaldrives the 7271
meter and is broughl. Ol!t h.t a rear p<inelphone j::ick for
applicatiGn to a r~~'Jrdlng device if desired. The COMP
control in ~he i..f alll;::Jifiercalit..:2tes the unit ~cross its
frequency ronge, whcn in toe pushed..in position, :md acts
as a manual gain conti'O~for sync compression and hum
measuremt:nt:; wh~n in th:- pulkd-out position.

The 127 I may be powered from hs l)',vnrechargeable i2 V
batt~ry, from an external 12-1~ battery, or from a 115V
or 23()V a.<:ljn~. 111~power SOUlCe:is selected with.a front
panel ~witch which also prcvidt's for recharging the
intem~l battery at a 10%rate from ~heliS V or 230 V line; .
the battery is trickle-charge.:d while the unit is operating
from the line.

4.2 METER RANGE ATTENUA TOR

The VHF input signal is applied through the VHF
INPUTterminalJ1O1 and the UHF/VHFswitchSIO1 to
the attenuator. The attenuator consists of 0 through 90 dB
pads switched into or out of the signal path, thus giving
the attenuator a range of 0-90 dB in 10 dB steps. The
attenuator settings determine the level of the signal
applied to the measuring circuit and thus the
measurement range of the unit. The measurement range is
indicated by the position of the METER RANGE switch.

The signal from the attenuator is applied through
contacts of the frequency range selector switch S701 to
one of four bandpass filters.

4.3 BANDPASS FILTERS

The 7271 employs four bandpass filters, one for each of
the VHF tuning ranges. Selection of one of the filters is
done by setting the frequency range selector switch S70 I '

whichpassesthe output ofthe selectedfilter through J801
on the mixer.

-11--

4.4 VHF TUNER

The VHF tuner consists of four permeability-tuned
Colpitts oscillators, one for each tuning range. They are
energized by -10 V applied through contacts of S701.
The oscillators operate at 52 MHz above the associated
tuning frequency to give a 52 MHz i-f signal at the mixer.

Oscillator tuning is accomplished by changing the
position of the iron cores in L402, L405, L408, and L411.
The cores are mounted on a bracket and are moved
through the coils by a rack and pinion mechanism. The
cores are attached to flexible, threaded shafts, which
permit individual adjustment of each core and
compensate for any misalignment between the core
mounting bracket and the coils.

Each oscillator has three alignment adiustments:
trimmers C405, C412, C4l9, and C425 tun"e the low-
frequency ends of the oscillator ranges; coils L403, L406
1A09, and L4l2 adjust the high-frequency ends; coils
1A02, L40~, LA08, and L411 also serve to adjust scale
tracking.

The oscillator output signals are coupled through C406,
C413, C420, and C426 to a common feed-through on the
mixer module.

4.5 MIXER

The signals from the bandp~ss fii~ersand the VHF tuner
are transformer.coupled to a bal..Ilced mixer employing
diodes CR80t, Cl-~gO2,CRg03, and CR804 where they
beat to give the 51 MH7 i-f signal. The mixer output is
coupled to J802 and from there through 1201 tC'the i-I
amplifier.

4.6 I-F AMPUF~ER

The i.f amplifki input si§;l1aiis ap!Jiiecito a iow-pas:: filter
consisting of 1,201, L202, L203, C201, and C2G2, which
provides input mCitch and attenuates unwanted signals
above 52 MHz. From the input circuit the signal is passed
through a 52 MHz coaxial resonator filter to the first
amplifier stage, (;mploying Q20 I in a neutralized,
common-emmitcr, single-tuned circuit. Neutralization is
controlled by trimmer C201; tuning is accomplished
through trimmer C211. The amplified signal is coupled to
another 52 MHz coaxial resonator filter. It is the
bandwidth of these two filters that chiefly determines the
bandwidth and adjacent-channel rejection of the i-f
stages.

The signal from the second filter is amplified by two
common-base, single-tuned stages Q202 and Q203.
Tuning is accomplished through L204 and L215
respectively. The input level at Q203 is adjusted with
potentiometer R238 and the COMPcontrol R21O/S201.
With the COMP knob pushed in, S201 is open and the
control acts with R238 to calibrate the 7271 over its
operating frequency range by adjusting the gain of the i-f
amplifier at specific frequencies across the range. With
the knob pulled out, S20 1 is closed and the CO MP
control functions as an uncalibrated gain control. The
output of Q203 is coupled to Q205 in the video detector
circuit and to Q204 in the discriminator circuit.

4.7 VIDEO DETECTOR

The signal from the i-f stages is amplified by Q205 and
coupledto the videodetector CR20I. The detectedsignal
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is coupled to J204 and then, through a jumper, to the
VIDEO OUTPUT terminal J5. The amplifier stage Q205
is tuned to 52 MHz through L218.

4.8 DISCRIMINA TOR

The other portion of the i-f signal is amplified by Q204
and coupled to discriminator CR202! CR203 where the f-
m signals are detected. The amplifier output is tuned
through the primary, L216-A, of the discriminator
transformer.

The audio signal developed by the discriminator is fed
through J205 and P205 to an audio amplifier. The
undetected output of Q204 is coupled through C224 to a
peak detector.

4.9 AUDIO AMPLIFIER

The audio amplifier input signal is applied across
VOLUME control R7. The audio signal is passed through'
an integrated circuit amplifier which drives the panel-
mounted speaker. The amplifier is energized through
switch 56 mounted on the volume control shaft.

4.10 PEAK DETECTOR

The undetected signal from Q204 is amplified by IC201
and is fuli wave detected by CR204 and CR205. The
detected signal is coupled to IC 202 a salpple and hold
circuit whi.:::hstores the peak amplitude ('Ifthe detected
waveform. IC204 and Q208 fOfm a high input impedance
meter driw circuit. Potentiometer R234 determines the
current through the meter with no input signal and
thtreby detF:rmines meter calibration. R239 sets the gain
of IC204 a.1d thereby controis the 11letersensitivity to

input change. The current through M 1is made available
at jack Jl for operation of a recording device.

4.11 POWER SUPPLY

Power for the 7271 may be selected by switch S I for one of
three sources. \Vith S I in INT BAIT position, the
negative terminal of the internal battery is connected
through the interlock switch 53 and contacts of S I to the
DIAL LIGHTS switch S2 and regulator Q601, Q602 and
Q603. Potentiometer R604 in the regulator circuit sets the
supply output at -10 V. The interlock switch helps to
prevent accidental discharge or overcharge of the internal
battery when the panel cover is closed.

In the EXT BATT position, 5 I connects the negative
terminal of the external battery to S2 and to the regulator.
The external battery connections are made at J3 (positive
terminal) and J4 (negative terminal) at the rear of the
7271. .

~

With S 1 in the AC position, the primary circuit of
transformer Tl is complete, and the voltage generated
across the secondary is applied to the fullwave rectifier
CR60I, CR602. The rectified voltage is filtered by C603
and applied through contacts of S I to the..regulator. In
addition, the unregulated -18 Vat thejunction ofCR601
and CR602 is coupled through CRt, R2 and S3 to the
negative terminal of the internal battery to trickle-charge
the battery. The AC lamp OS I indicates that the unit is
under power from the a-c line. Power selector switch S7
pzrmits operation from a 115 V (\1"230 V a-c line.

The ~ol!lth position of SI, CHG, is provided to permit
charginp the intcmal battery. The contacts uf S 1apply-
18V to t.he battery through thp CHARGE iamp DS2, and
through R3 and S3.

'\

-13-
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MAINTENANCE

5.1 GENERAL

This section contains procedures for minor realignment
of the i-f section and for recalibrating the instrument. In
addition, schematic diagrams are included as aids for the
maintenance of the unit.

If for some reason repairs cannot be made in the field, the
unit may be returned to Texscan Corp., Service Dept.,
2446 North Shadeland, Indianapolis, IN 46219. After
notifying Texscan of your intention to return the unit for
repair, carefully pack the unit and ship it (with freight and
insurance prepaid) together with a note stating the serial
number of the unit and listing the difficulties
encountered. Repairs will be made free of charge under
conditions of the warranty; otherwise nominal charges
will be invoiced.

B€cause alignment of the tuner requires special test.
fixtures, the procedure for this module is not given here. If
the tuner requires realignment or if the i-f section becomes
grossly misaligned, the 7271 should be returned to
Texscan for realignment.

Recalibration should be performed routinely at six-
month intervals or when the calibration is suspect. The i-f
section should be realigned whenever a transistor is
replaced.

Note:
The location vI c2.!ibration and alignment
adju8tme11t~al1d tes~ points is shewn in Figs. 5-8
and 5-9.

5.2 CALIBRAT;ON

5.2.1 EQUIPMENT REQlIiitED

The equipmcn( requij:ec to (;al1h:at~d Mcce17271 is listed
below. A di£cus~ion of t.hefe:qniccments of the equi pment
follows t~e list.

1.

2.
A r-f signal genc(:.~tor.

A f)'.:;-werme'i:~r,Hewlett. .}J3.dwrd Model 431A or
B, with Model 47~A thermis~{)r mount.

A -5dB splitter, Jerr0ld Model 1502.3.

4. One or two 50J75-ohm m.inimumloss matching
pads, such as Texscan Model ZM-57.
A vacuum-tube voltmeter.

A 0-15dB variableattenuator, Texscan Model SA
70.

5.

6.

A good quality r-f signal generator with a calibrated
output attenuator is required for calibrating the 727 I.
Generators that meet these requirements include;
Texscan VS60Z, Measurements Model 80, Hewlett-
Packard Model 608A,and Boonton Radio Model202B.

The preferred "power meter" method uses a Hewlett-
Packard Model 431 A or B power meter with a Model
478A thermistor mount and the 6 dB splitter.

For accurate calibration it is important that the output
impedance of the signal generator be 75 ohms. Where an
r-f signal generator with an output impedance of 50 ohms
is used, a 5O/75-ohm minimum loss pad must be inserted
between the generator and the splitter (Fig. 5-2). As the
input impedance of the H P power meter is 50 ohms, a
similar minimum loss pad is required for the power meter
method. FL'lted7.78 dB matching pads may be used in
place of the minimum loss pads, bearing in mind that the

signal attenuation will differ. (The circuit for a "do-it-
your-self' pad is given in Fig. 5-1). In the calibration
procedure, wherever level settings depend on the type of
pad employed, the settings for both types are given.

Furthermore, keep -in mind that some r-f signal
generators are calibrated working into an open circuit.
When the generator is working into a matched load, the
signal level at the load is half the level indicated at the
generator (Table 5-1).

5.2.2 SETTING THE REGULATED VOLTAGE LEVEL

1. Open the line cord compartment and remove the
cord. .

Remove the four screws at the rear of the cabinet.2.

3. Slide the chassis out through the front of the
cabinet. f<:

Set the power selector switch to INT BATT (be
certain that the battery is fully charged).

Connect the vtvm between the hot terminal of the
VOLUME control and ground. If necessary, adjust
R604 on the power supply so that the meter reads
-9.9 to --10.0 V.

4.

5.

6. Press the BA1T CHECK switch and see that the
meter ne~dle points to the red BATT mark.

62.5.0.
50n m"

.
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FIg.5-1. Circuit of 7.78dB Pad

5.2.3 TUNER COMi'ENSATOR CALIBRATION(POWER
METER METHOD)

1. With the 7271off, set the meter mechanicalzero to
"'0"on the D.C. volt scale.

Power the 7271from the a~ line.

Set the power selector switch to AC.

Set the UHF/VHF switch to VHF.

Set the frequency range switch to UHF.

Push the COMP control and turn it to the UHF
setting listed on the calibration chart.
Set the meter range to +40 dBmV.

Connect equipment as shown in Fig. 5-2.

Tune the signal generator to 52 MHz; the 7271
meter should show maximum deflection.

2.
3.
4.
5.
6.

7.
8.
9.

-15-



10. Adjust the generator output level to give a power
meter reading of -13.43 dBm (-15.51 dBm when
using 7.78 dB pads).

Adjust R238 on the i-f chassis for full-scale
deflection on the 7271 meter; this adjustment is
made with a small screwdriver inserted through the
hole in the i-f chassis bottom cover.

Increase the variable attenuator setting by 10 dB
and then 5 dB more, observing that the meter reads
first 0 and then -5 on the dB scale.

11.

12.

L.-

13. If the meter reads off these marks, loosen the lock-
nut on the zero-adjust control (R234 nearest the
front on i-f chassis) and adjust it to bring the meter
pointer toward these marks.

14. Return the variable attenuator setting to 0 dB and
readjust R238 for full scale meter deflection.

15. Repeat Steps 11, 12,and 13until best agreement is
obtained between the meter pointer and the +10,0,
and -5 dB marks; then tighten the lock-nut on
R234.

Note:
In severe cases of misalignment it may be necessary
to adjust R239 for proper tracking at 0 on the meter
scale. If readingsarehighat zerodecreasethe meter
deflection with R239 and {cpeat Steps 10 through
14 as necessary to prc:vide the best possibl~ meter
tracking. If the meter reading is low at 0 on the
meter scale increase the meter deflection with R239
and repea~ Steps 10 throcgh 14 for bcst meter
tracking. '

16. Record the COMP contn."l seuing next to UHF on
the;caiibl'ation chart.

1". i. Set tne frp.quency range s\','it~h to B.

"June the generator and the 727 i to the center
frequency 0[1TV char-net 2.

Adjust the COMP control for full-scale meter
deflection while the powt:r meter reads 4.43 d Bm
(6.51 dBm if 7.78 dB pads are used) be certain that
the generator is tuned for n1aAimum deflection on
the 7271 meter.

At this point, repeat Step II. observing the meter
readings. If there is a significant difference between
these readings and those first obtained in Step 11,

18.

19.

'--

.......

SIGNAL
GENERATOR

6dB
SPLITTER

'--

-
~OR 718dB PAD

"..,
1271

I.-

,
I.-

20.

readjust R234 for a compromise setting. Use the
COMP control, not R238 for making full-scale
adjustments.

If the setting of R234 is changed, it will necessary to
repeat Steps 5 through 10, 16, 17, and 18.

Record the COMP control setting next to CH2 on
the calibration chart.

Repeat Steps 17, 18, and 19, tuning the 7271 and
the generator to all of the calibration points in the
B, C, and D ranges.

Set the 7271 frequency range switch to A.

21.

22.

23. If necessary, replace the signal generator with one
that will cover this range.

Repeat Steps 17, 18, and 19 for all A-range
calibration points except 5 MHz.

Set the COMP control to the position determined
for 10MHz, and tune the 7271 and the gen~ratorto
10 M ijz.

Calibrate the generator and observe the setting of
its attenuator when the 7271 meter reads full scale.

Tune the 7271 and the generator to 5 MHz.

Calibrate the generator and adjust its :\ttenuator to
the sa,me r~a<iing as in S~ep 25.

Adjust the COMP cOl1trolfor full-scale deflection
in the 7271 mp.ter.

. f,

24.

25.

26.

27.

28.

29.

30. RecOfd the control setting nCKt to 5 MHz on th\;
calibr~tion chart. '

Disconnef.;t ~he Jil1ecnrd from the unit.31..

32. Return th;;:chassis to th.ecabinet anc fasten it with
the four s~r\;ws.

. \
~

5.2A TUNER COMPENSATOR CAU8R~~TION
(SIGNAL GENERATOR METHOD)

. \
I

i;
L J

1. With 7271off, aet th~ meter z~ro to "0" on the DC
volt scale.

Power the 7271 from the a-c line.
,~ I

2.

3.

4.
Set the power selector switch to AC.

Set the UHFjVHF switch to UHF.

,
THERWIS TOR

MOUNT

,-
I

POWER
METER

,-

,Fig. 5.2. Setup for Tuner Compensator Calibration by the Power Meter Method
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5.

6.
Set the frequency range switch to UHF.

Push in the CaMP control and set it to the VHF
check point caMP figure on the factory-supplied
calibration chart.

Set the meter range to +10 dBm V.

Connect equipment as shown in Fig. 5-3.

Tune the signal generator to 52 MHz; the 7271
meter should show maximum deflection.

-- ~~~ .~

19. Calibrate the generator and set its output at the
level listed in Table 5-1 for +10 dBmV.

Adjust the CaMP control for full-scale meter
deflection; be certain that the generator is tuned for
.maximum deflection on the meter.

At this point, repeat Step II, observing the meter'
'readings. If there is a significant difference between
these readings and those first obtained in Step II,
readjust R234 for a compromise setting. Use the
CaMP control, not R238 for making full scale
adjustments.

If the setting of R234 is changed it will be necessary
to repeat Steps 4, 5, 6, 8, 9, 10 and 16 through 19.

Record the CaMP control setting next to CH2 on
the calibration chart.

7.

8.
9.

10. Calibrate the generator and set its output level at
0.355 times the level listed in Table 5-1 for +10
dBm V and the appropriate generator.

Adjust R238 on the i-f chassis for full-scale
deflection on the 7271 meter; this adjustment is
made with a small screwdriver inserted through the
hole in the i-f chassis bottom cover.

Incr.:ease the variable attenuator setting by 10 dB
and then 15 dB more, observing that the meter
reads first 0 and then -5 on the dB scale.

20.

21.

22. Repeat Steps 17 through 20, tuning the' generator
and the 7271 to all of the calibration points in the B,
C, and D ranges. !!!

Set the frequency range switch to A.

If necessary, replace the signal generator with one
that will cover this range.

Repeat Steps 17 through 20 for all A-range
calibration points.

Disconnect the line cord from the unit.

Return the chassis to the cabinet and fasten it with
.the four ~Cf(~V,S.

11.

12.

13. If the meter reads off these marks, loosen the lock-
nut on the zero-adjust control (R234 is nearest the
front on i-f chassis) and adjust the control to bring
the pointer t,oward these marks.

Return the varia ble attenuator to 0 dB and readjust
R238 for full-scale deflection.

Repeat Step~ II, 12,and 13until best agreement is
obtained between die meter pointer and the 0 and
-S dB marks; then ~jghtcn th~ leck-nut on R234.

23.

24.

25.

26.

27.

r -1

I ~. ..' ;

3-
'

.

r 727-i~-1
.

I

- SIGNAL. I ~ .

- GENERATOr< -, MLP~. - j' "'V"F II
'-- I .11

AIF REQU~ED I

Fig. 5-3 S~tup for Tuner Compensator
Callbratlon'~y the Signal Generator Method

TABLE 5-1. SIGNAL GENERATOR OUTPUT LEVELS

GENERATOROUTPUT-

UNMATCHED I MATCHED'15.0HM 50.0HM
UNMATCHED

50-OHM

1200Jl.V
4000 JI.V

l2mY
40 mY

120 mY
400 mY
1.2 Y
4.0Y

12.0Y

14.

15.

Note:
In severe <:.1S~,)of mic;alignment ~tmay be necess:uy
to adjust R2J9 for proper tra<:kini:;~t 0 on the meier
sca:e. If readv-.gs ."\re h3gb ::11zero decrease the m(;ter

reading slightiy with R239 and r~peat Stt:p's 10
through 14 as neccs::'(ifY to provide: the best possible
meter track;It.rz. ~f th~ me.'('f reamap, is low c:t 0 in
tht; meter s~al<~mcrease t11~ffi<:tcr deflection witl1

R139 a nd repeal Steps 10 t;1r,)ligh J4 for b~st meter
track;ng.

16. R~cord the CaMp control ~~tting next to UHF cn
the calibrati.on chart.

Set the frequency range switch to B.

Tune the generator and the 7271 to the center
frequency of TV channel 2.

6.0Y

.,. ,fa Model ZM57 (5.7 dB) is used instead of a 7.78 dB pad, the vOltage listed for 50-ohm output must be mUltiplied by 0;785 for the appro-
priate full scale readings. .

2. For the UHF position of meter range switch, all tabulated voltages must be multiplied by 0.355. If a model ZM57 (6.7 dB) pad Is used In-
stead of a 7.78 pad, all voltages listed for 50-ohm output must be multiplied by b.279.

H.

18.

MATCHED
75.0HM

+60 3.0Y 6.0Y

-17-



5.3 I-F SECTION ALIGNMENT
--

5.3.1 GENERAL

- Theneed for realigning the i-f amplifier is indicated when,
in attempting to calibrate the unit, it is noted that the
COMP settings have moved appreciably toward the high
end of the control range. Complete realignment of the i-f

. amplifier require~test equipment not normally available
in the field. "

For this reason, if the section is grossly misaligned, the
unit should be returned to Texscan for realignment.
However, it is possible to perform minor realignment (or
to determine if factory realignment is necessary) with
satisfactory results by using relatively common items of
test equipment. The procedure for this realignment is
described below.

Note that two procedures for aligning the discriminator
are also described. The first (sweep generator) method is
the preferred one. After aligning the i-f amplifier, it will be .
necessary to align the discriminator and then calibrate the
unit.

5.3.2 EQUIPMENT REOUIRED

--

1. An r-f sweep generator, Texscan Mode} VS-60Z or
equivalent.

A crystai-calibrated marke: gec.:;"atoi', RCA
Modei WR-99A 0r~quivaient.

A variable at«,nl):i:or: Texs,-:\n Yodel 5A-70 Of
equivalent.

An OSCmGSCl)r~.

2.

J.

~ 4.

~.3.3 !.F AMPLIFIEtl AUf;iNMENT

L Open the ljn"~~ord compartm~n~ and ;,-ernov\,;the
,ord.

Remove the four screwsat the r~iJrcf ~hef:ab!n~t.

Slide to;:: chassis out through t:le frcl1t 0f the
cabinet.

Power the 7271 from the a-c line.

Set the power selector switch to AC.

Set the UHF jVHF switch to VHF.

Set the frequency range switch to UHF.

Set meter range to 0 dBrriV.

2.
3.

4.
5.
6.
7.
8.

-.

"-

SWEEP
GENERATOR

7271
VHF TP2VAR.

ATT.
'-'

~

9. Set up equipment as shown in Fig. 5-4; test point
No.2 is accessible through a hole in the chasis rear
panel near the lower left corner (Fig. 5-8).

Check that the index mark on the COMP control
knob points to 10 when the control is in its
maximum clockwise position; it if does not, loosen
the setscrew and set the i~dex mark on 10.

Push in the COMP control and turn it to the UHF
setting listed on the calibration chart. -

Set the marker and the sweep center frequency at
52 MHz.

Set the oscilloscope vertical sensitivity control for
maximum gain. Use the variable attenuator for
controlling the amplitude of the oscilloscope
display.

Adjust L214, L215, and C211 for 'maximum
response at 52 MHz (Fig. 5-5). Use a hexagonal
alignment tool similar.to General Cement No. 8606
for the inductors and a Walsco No. 2519 tool for
the trimmer.

10.

11.

12.

13.

14.

Note:
-All adjustments are accessible through holes in th~
bottom :;overof the i-f chassis (Fig. 5-9).

rs-

I

I

I

f

I

I '

t

.1

I

1

I i

!

,

";.
'r

~

I

I

30 dB
~AX.

I
i

I
I
,j

I

J

. 1

i
I

-r
(

l~.55 70
{

000.-~_."_.-

0.6 MHz

I 1I .

40 dB
MiN. J

\

Fig. 5-5. Response of I-F Amplifier at Test Point No.2
'---

MARKER
GENERATOR 0

v H

Fig. 5-4, Setup for '-F Amplifier Alignment
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Fig. 5-6. Setup for Video Amplifier/Detector Alignment

r~27fJ

FiSt.~..1. Set up for Disciim!nator Alignment

IS. Trimm~rs C240/C241 and C242/C243 form
double-tuned pairs, but the bandwidth of the i-f
amplifier is so nanow that (h~y too are tuned for
maximum response at 52 MHz.

If a response similar to then shown in Fig. 5-5
cannot be obtained with the adjustments in Steps
14 and 15, C20t, C202, C205, avd C214 may be
adjusted; however, since these trimmers affect the
input match of the amplifier, they should be
disturbed only as a last resur\.. If one or more of
these trimmers is obviously mi~aligned. adjust one
at a time, being careful to return the adjustment
screw to its original position if no improvement on
the response is seen.

16.

5.3.4 VIDEO AMPLIFIER/DETECTORALIGNMENT

I.

2.
Connect equipment as shown in Fig. 5-6.

Adjust the amplitude of the oscilloscopedisplay
with the variable attenuator, not with the
oscilloscopevertical sensitivitycontrol.

Adjust L218 for maximum response at 52 MHz.3.

5.3.5 DISCRIMINATORALIGNMENT
(~WEEP GENERATOR METHOD)

J.

2.
Connect equipment as shown in Fig. 5-7.

Set the s~ep width as narrow as possible so that
the generator output is essentially at one frequency.

-19-

3. Set the sweep center frequency at 52 MHz, as
indicated by maximum deflection on the 7271
meter. .

Adjust the variable attenuator for a rp.adingof 4 dB
on the 7271 meter.

4.

5. . The dbcrirD.inatorcoil windings are Oilopp,)si~e
ends of a common coil form. The tUning:: 0::; of the
primary winding, L216-A, is p(isitior,cd tovla~d t~~
chasis hole and the tuniilC Gore of ~be s::;Oi1Ci\[V
.winding,L2J6-B,is positioned ir:t!1etop !'fthe c')i{
form. To adjust 1.216, t~St;;a hcx~g{'!w! tool that
will pas~ th!"Ollghthe core of L216.A,

TUDC L7.i6-A fer maximum indica(ic;1 on the
m~ter, readjusting thf..; -"ari2.ble vttcnu;Hor "s
necessary to keep the raaxit1j'J~ lerdirtg at a JR.

6.

r/. Tunc L2iG-B to the n!lU poin!: thG PO!ut wt,~~,~
turnir.g the core in tither tiirection .flcr,:;.lS\~~~hf
meter deflection.

5.3.6 DISCRIMiNATOHAUGNMEtJT
(AIR-SIGNAL METHOD)

1. If a steady television signal is avaHabl~ it cr..1 be
used for aligning the discriminator. Apply the
signal through the variable attenuator to the VHF
INPUT terminal on the 7271.

Tune the 7271 to a carrier (video or sound) of the
signal and adjust the variable attenuator for a 4 dB
reading on the meter.

Switch on the 7271 audio amplifier.

The discriminator coil windings are on opposite
ends of a common coil form. The tuning core of the
primary winding, L216-A, is positioned toward the
chassis hole and the turning core of the secondary
winding, L216-B, is in the top of the coil form. To
adjust L216-B, use a hexagonal tool that will pass
through the core of L216-A.

Tune L216-A fo"r a maximum indication on the
meter, readjusting the variable attenuator as
necessary to keep the maximum meter reading at 4
dB.

Tune L216-B to the null point: the point where
turning the core in either direction increases the
meter deflection. This should correspond to the

2.

3.

4.

s.

6.
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5.4 VOLT-OHM CALIBRATION

5.4.1 OHMS CALIBRATION

l. Remove the 7271 from the case by removing the
four screws in the rear of the case.

With the 7271 off, set the meter zero to "0" on the
D.C. volt scale.

Make certain that the 7271 internal battery is fully
charged.

Check the meter fuse and replace if necessary with
Y4AFast BLO. '

Connect the red and black test leads to the front
panel tip jacks.

Set the function switch to ohms position.

Short the tesUeads together and set R 13 the ohms
zero. Adjust for a zero reading on the ohms scale.

2.

3.

4.

5.

6.
7.

,1- -20-

5.4.2 A.C. VOLTAGE CALIBRATION

l. Remove the 7271 from the case by removing the
four screws in the rear of the case.

With the 7271 off, set the meter zero to "0" on the
D.C. volt scale.

2.

3. Connect the red and black test leads to the front
panel tip jacks.

Check the meter fuse and if necessary replace with a
!4A Fast BLO.

Set the function switch to A.c;. volts position.

Apply a known AC voltage to the test leads.

Adjust R19 the A.C, Calibration Pot to achieve an
accurate reading on the 7271 A.C. volt scale.

4.

5.

6.

7.
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5.4.3 D.C. v0L TAGE CAliBRATION

L Remove the 727. from the case by fe-moving the
four screws in the rear paneL

With toe 7271 off. set the meter zero t(J"0" on the
D.C. volts scale. ,

i '

Connect the red and blacK h:st leads to the front
panel tip jacks. .
Check the meter fuse and if m~(:essaryreplace with a
Y4ASio HI-O.

2.

.3.

4.

5.
6.
7.

Set the function switch to the D.C. volt posido!,!.

Apply a known D.C. voltage to the test leads.

Adjust R22, the D.C. Calibration Pot for a correct
. reading on the D.C. volt scale.

'.
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NOTES:
1. ALLRESISTORS ARE 5%,

1/4 WATT.

2. ALL CAPACITORS ARE IN pF.

3. ALL UNMARKED CAPACITORS

ARE 100 pF.
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PARTS LIST

CIRCUITREF.NO. VALUE ; REPLACEMENTPARTNO.

BATTERY
81 12V,.600AH i 00J.005-

CAPACITORS.FIXED
C225 1pt. 012-330
Cl02 12pt. 012-314
C714,C718.C722 . 3.3pt. 012-337
C17,C123 3.6p1. 012-344
C124,C725,C726,C127 3.9pl 012-343
C719,C721 4.7pI. 012-338

-- C244 5.0pt. 012-324
C7O2 5.6pt. 012-342
C231 10pt. 012-325
C713 15pI. 012-135
C226

.
15pt. 012-326

C706,C7", C716 22pt. 012-339
&704 pt. 012-340
C7O7 3) pt. 012-341
C1O1 47pt. 012-347
C712,C715 51pt. 012-34&
C705 62pf. 012-348 - I
C7O3 68pI. 012-230 1

C241 100pt. 01U&
C801 100pI. 012-328
(227 100pt. 012-333 .

" r
G2ro.C20.l C212.C213 100pf. 01233S J
&709 270pf. 012-349 j

02.&710 560pI. 01i-345
i;728.C?2 Cl:ID,C731 1GOOpt. 012-001-
k:73 c-i:J3 1000pi'. 012-001

l C'l1:;,G218,Cll1 itXnpf. 012-'XJ':!

C224,C228,CZ39, C24O 1000pI. 012.
t C2 1COOp1. 012-332 1

C/45 .004J.d 012-239 i
C5'A .005Ilf Oi2-310 i
ClOt C6D1.C8IJl .01pf 012.005
G?J4,i;235,&236,&238,C243 .01pf Oi2
C2OO,C2W, G210, C216,C217 .It! pf 012-309 i

C219,C22O,Cm, C229,C230 .02pI 012-3:)9
c/

. J
C232.(;2.10,C241,C301 .02pI 012-ro!)

.1pf 012-132
I

&237.&242 10pf @ 25V 012-276 J
C605--.-' 25pf @ 25V. U12-313

I
.. }

CJ)3,C304 100pf @ 16V 012-000
C5 100Il' @ 40V 012-016
etm 250pf @ 25V 012-312

L.- C3,C4 330J.1.f@ 16y 012-323

- CAPACITORS.VARIABLE
C2O7 .35-1.37pf. 015-029

-- C211 .7-3pI. 015-032
C72O 2-8p1.' 015-033
C201,C202 4-12pI. 015-031
CZJ5,&214 . 9o5{Jpt. 015-030.- DIODES

CR2O1.CR2Q4 CR203 1N34 025-005

CR2O4.CR2O5,CR801,CR802 lN82AG 025-002

. CRam.CR804 1N82AG m5-002
-. CR6ro lH711 035-093

CR2OO,CR207,CR200 1N914 025-084
CR1,CR2.CR3,CR4 lH4OO> 025-044
CR5,CRoo1,CR602.CRrot 1N4006 025-044

......
INDICATORLIGHTS

DS1 NE-2H 011-009
082 6.3V 011-008

........ DSaDS4 T3 011-002

u
FUSE-

F2 1,4A.FAST BlO 034-005
F1 Y2A.FASTBlO ()35-Wj

-24-
I
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CIRCUITREF.NO. VALUE REPLACEMENTPARTNO.

'--
INTEGRATEDCIRCUITS

1C2fQ lM311 076-043
1C301 lM377 076-116
1C201 NA733M 076-105
1C203 NA741 076-002

JACK,CONNECTOR
11 PhoneJack 054-039
12 3 Pin 054-040
J3.J10 RED,Pin 054-038

I 14,111 BLACK.Pin 054-037
t J5, J101, J2O2, J203 "F"Conn' 020-222

J101, 1103. J201. J204 SubMin. 02(}.208
J801,J802 SubMin. 02(}.208
Ra?, J7O3, 1704 SubMin. 02(}.200

INDUCTORS
l1O4. l705 2.2ph 035-097

I

l2O2 . 5.6pf . 035-003
l2O1,l2O3 12ph 035-094
l219 12ph 035-005
L222,l223. l224 100ph 03).()41

l

l718 3T 036-008-01
l716 3V2T 03S--fJW.01
L720 4T 03&-008-18
l719 51 035-100-16

t"
l717 51 035-098-03
l7OO,L707.111O.l713 5T 1n5-1O1.03

"--' l700 5'i4T 03tr101-04
l715,l721 6T 635-100.15

[ r/12 7'i4T lfb-10Hrl
l2O7 8T 0;S6.00g.01
Dil, l71 91 rotM1.I9-02
t001 9V2 }OO7.07

f . l7O2, L7QJ, Ut1J3 10T OC'&098-t L?l:IQ lIT U3$-003-04t

t1O1 i W5-OO8.(». '--'
. MUEF:

j' "'1 2t pA 013-014.
l..

PlUG,CONNECTOR
Pi Linewrd 019-m

( - P1ttj,P1G4,P105,PI.)4 Amp1[-19 t)ID.lt).1r P2{fj 4 Pifi 02i}.217
t._- ........"

TRAt.SI&TOHS

[

0001 2H45&\ 002-007
Q2trl,Q2O3,Q204,U205 81140 ()!!-003-00
Q2O8 2H3904 002-003
Oro2, Q8O3 2N3005 Qt)l.006
020t 36479. 062-005

RESISTOR.FIXED
R11 10n 'i4W1 G5-626
R8 18 !1 Y2w 5% 046-r06
R4 33!1%w5% 046-047
R223 . 100!1 W5% 045-667

I '-- R10 . 1oo!11w 046-368
R3 150!1 V2W5% 046-074
R2 180!1 V2W5% 046-078
R2O4,R2OO,R212.R217,R226 33O!1w5%
R245,R247 498!1 w 1% 047-503
1m., R231 1 K !1 1hw1% 047-462
Rim 1K!1Y2w5% 046-109
R2O3 1.5K !1 'l4W5% 045-716.
R6O1.R600 1.6K !1 w 5% 045-719
R207.R218,R213,R225 1.8K !1 1hw 5% 045-720

II I

R233 2K!1w1% 045-449
.1 R6ffi 2.2KO%w5% 046-123-.. RZl2 3.6K!1 w 5% 045-733

v R12.R16 3.92K !1 'i4W1% 047-445
R14,R15 4.75K !1 1hw 5% 047-476

r -25-I
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VALUE

RESISTOR.FIXEDContinued
5.6Ko~w5%
6.8KOV2W5%

8.2Ko~w5%
8.2KO~w5%
10 K 0 ~ w 5%

10 K 0 % w 1%

10 K 0 % w ,~

15 K {1 1,4w 1aL

16 K 0 % W5%

20 K 0 % w 1%

22 K 0 % W ,~

22.1 K 0 1,4 w 1%

33KoY2w5%
68.1 K {1 v. W 1%

71.5 K 0 Y2 W 1%

100 K 0 % W 5%

200 K 0 ~ w1%

221Ko%w5%
510 K O' % w 5%

1 M {1 % w 1%

1 M {1 1,4W 1m,

RESISTOR.VARIABLE
4000
~O
~K
2K
10K
2OK
100K/SPSI

REPLACEMENTPART NO.

045-741
046-144
045-748
045-748
045-751
047-440
045-752
045-759

047-761
047-459
045-166

041-443
046-173
047-446
047-555

045-793
041-4TI
046-448
046-224

047-463

045-836

048-213-01
6i8-214
043-217
048-183
048-215
643-2G7

.o.~~.216

SWiTCHES
Wi21
i:'2T
~iliIlf.ntary
1~2T

~r
iP2r
iP~:'

iPSr
l~

ij,)1-240

iJ51-153

nS7-164
0-51-165
057-147

057-151

057-157
057-168
057-169

TRANSfORMER
POW!!!

F.S.V. . .

ATTENUATOR
0:-00dB

TESTLEADS
Setoftwo

061-036
061-009

2OO-(Dj

068-004

-26-
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CIRCUITREF.NO.

R201
ROOl
R2m.R2O8,R214
R219,R224
R227
R2J).R237,R242,R243
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