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SERIAL NUMBTR EFFECTIVITY

Instruction Manual TM-102,868 orovides meintenance eng
operating instructions for Plug-in Model 505-PA-Z009
units defermined by the foll following Serial Yo, codes:

9 DIGIT EXAMPLE

DCoOog iﬁ &l %3
l

ignificant Digit

Plug-in 305=PA-2009 Notes: 1. If last dipit (9th digit)
is & or greaster and the
Pt digit is 5 or preater;
this manua) applies,

2. If lust digit (Yen digit)
is 7 or greaters; this
manual appliesg.
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SECTION 1

GENERAL INFORMATION

INTRODUCTION

This manual prevides operating and service information
for the Dranety Model 305-Pr-3009 Netwoerk Analvzor
Plug-in manufactured by Dranetz Engineering Labcratories
Incorporated, South Pleinfield, Naow Jersey., Thisg
Pplug~in may be used in all Dranetz Series 305 Phasemeter
main frames.

PURPOSE

The purpose of thisg plug-in ig to expand the usofulnegs
of Dranetiz Series 308 phasemetors by adding the abiligy
£0 measure the voltage of both inputs in either voles
Or dB referponge 1 Voltw= 0 db. The ratio in @B of the
"S8ignal" input with Tespect to the "Reference" is also
Measured,

CHARACTERISTICS

The detaileq characteristics of the 305-PA~3009 when
used in a series 305 phasemeter are gpecified by Table
1-1 which follows:

TanLy 1-1, 305-PA-3009 SPECEFICAT;ONS

INFUT LEVEL RANGE :
10 mV rms to 40 Vv rms both inputs,
INPUT IMPODANCE

1 Megohm plus 40 pf hoth inputs, usablae with standard
oscilloscope propes.

JHDPUT FREQUENCY RANGE :
2 Hz to 700 kHY
FUNCTIONS

Amplitude of reference input in volts or dn ref 1 volg,
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TABLE 1-1 SPECIFICATIONS (cont.)

Amplitude of signal input in voltg or dF ref ] vole,
Phase angle of signal input with respect to refarence
input, and Ratio of gignal dinput to reference input
in dB. The function to bae displayed is selected by g
$witch on the froant panel of the plug=-in,

ANALOG 0UTPUTS:

Four Outputs are simultanamusly available at the rear
of the phasemeter main frame, They are bProportiona?

to Referapce input level (in either volts or db),
Signal input level {in either voltg or db), Phaso ‘
Angle of Slgnal with reggpect to referconce, and ratio

of signal to Reforence in db. The sensitivity of a1
db outputs 1g 10 mv/db, The sensitivity of the nhasge
angle Output is 10 nv/ degrees {a pesitive output
indicates that Signal leads Reference)., The voltage
amplitude outputs kave one of 3 sensivdivitries depending
on which voltage range is in Use. Sensitivity 1g 10
velts/ volt in the mu x 1 range, 1 velt/volt 4n the

av % 10 range and 0.1 volt/velt in the volts 10 range.

VOLTAGL RANGE SELECTION
Fully zutomatic
VOLTAGE RANGH INDICATION:

By indicator lamps on front panel and by QUUpPULsS on vear
of main frame suitable for operation of 24 vde, 8 ma
drive recd relays,

ACCURACTES (analog ocutputs):

Phase: + 0.1° from 40 mv to 40 v rms from 50 Hz to 50 kus,
typically +0,25%° ar a1 other levels from 5uz to 500 kH=z,

Veltage amplitudae (Volte): + 2% of reading from 40 mV to
40 V rus from 50 He Yo 00 klz, 457 of reading typical
down to 10 Hy and ‘up to 500 kHz.

Voltage Amplitude (dB ref., ] Volt) 0,3 db from - 28 db to
+32 dB from 50 Ha to 30 klz, + 0.6 db typical down to
10 Hz and up to 500 kE=z,

Voltage Ratjio (dB sig./ref); 0.5 dB from -~284dz to 432 4R
in each input from 50 uy to 50 klHz, + 1 dB typical down
to 10 Hz and up to 300 kHgy.
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. TABLE 1-1 SPECIFICATIONS (cont,)
For accuracies at the front panel readout, add the
error of the DVM as specified in the main frame instrue-
tion manual TM~1013784,
LEVEL LIMIT INDICATION:
Indication lamps on front panel light for Signal
input below 40 nv, Signal input above 40 volts,
Reference input below 40 ™V, and Reference input above
40 volts, & single TTL compatible linc to a main franme
Tear connector changes state from "I to YoM if any of
the four out~of-limit indicators light.
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SECTICON 2

OPERATING INSTRUCTIONS

GENERAL

The 305~FA~3009 notwork analyzer plug-in is operated
in a Dranetz series 305 phasemeter main frame. The
instruction manual for the main frame (TM~10137R4)
should be referred te for much of the operating
procedure. Only information directly concerned with
the 305-PA~3009 plug-in is presented in +hese instruc-
tionsg,

CONNECTORS AND CONTROLS

The rear connector on the 305-PA-3009 is of no concern
to the operator. 7Tts furction is to properly mate

the plug~in to the main frame connecting power supplies,
grounds and various signal leads. The operator is
concerncd; however, with all controls, connectors angd
indicators located on the 305-PA=3009 front panel.

These are identificd by figcure 2-1 and described by
Table 2~]1 which follows.
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TABLE 2~1, FRONT PANEL COMPONENTS

INDDX NO, COMEONENT AND DESCRIPTION

1. Reference channel mv x 1 indicator
lamp. When this lamp lichts, Reference
Voltage displayed on the main frame
DPM is presonted directly in mV rms.
This lamp does not apply if voltage is
being dieplayed in dpv,

2. Reference channel mV x 10 indicator lamp,
When this lamp lights, Refercnce Voltage
displayed on the main {rame DPM must be
multiplied by 10 to read in mV rms.  ©hig
lamp doos not apply if voltage ig being
displaved in dnrv,

3. Reference channel Volts 10 indicator
lamp. VWhen this lamp lights, Reference
Voltage displaved on the main frame DpPM
must be divided by 10 to read in Vrims,
This lamp does not apply if veoltage is
being displaved in d4mv.

G, Reference channel high limit indicator
lamp. This lamp lights when the input
applied to the Reference channel approaches
the 40 V rmg upper 1imis. This lamp

als0 blinks on when the plug-in auto rangos
upward,

5, Reference channel low limit indicator lamn,
This lamp lights when the input applieg
to the Reference channel Arops below
40 mV rms by more than approximately 10%,
This lamp also blinks on when the plug-in
auto ranges downward,

-



TABLE 2«1, FRONT PANEL COMPONENTS (CONT. )

6. Signal channel mV x 1 indies
When this lamp iights, Signa
displayed on the main frame
presented directly in mvV rms
lamp does not apply if volta
displayved in 4mv,

TM-102, 8¢

tor lamp,

1 voltage
DPM is

. This

ge is being

7. Signal channel mv x 10 indicator lamp,

When this lamp lights, Signa

I voltage

displayed on ithe main frame DPM must be
multiplied by 10 to read in mv rms.
This lamp doss not apply if voltage is

being displayed in dnv.

8. Signal channel Volts :10 indicator lamp,

When thig lamp lights, Signa

1 voltage

displayed on the main frame DPM must ho
divided by 10 to read in v rmg. This
lump does not apply if voltage is being

displayved in &BV.

2. Signal channel high limit indicator

lamp.  This lamp lights when
applied to the Signal charne

the input

1 approaches

the 40 V ms upper limit, fThig lanp
also blinks on when the rlug-in auto

ranges upward,

10. Signal channel low limit indicator lamp,
This lamp lights when the input applied
to the signal channel drops below 40 my
rms by more than approxXimately 10%, fThis

lamp also blinks on when the
ranges downward.

plug-in auto

11, S$ignal channel input connector (BNC).
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TABLE 2~1, FRONT PANEL COMPONENTS ( cont.)

12.

13.

4.

15.

8ignal channel VOLTS/ DBV switch.

When this switch is in the VOLTS position,
the Signal voltage is presented in 3
lincar ranges from below 40 mv rmg to

40 V rms. The range in use is designated
by the Signal voltage range indicator
lamps. When the switch is in the Dyv
position, the Signal veltage is presented
in dB referenced to 1 volt = 0 dB., The
voltage range indicator lamps are not
reievent Lo (pv readings.

Accessory Power Jack. This jack rovides
powsy for external isolatien transformor-
mers of the Dranetz 3100 series, FPin A
provides + 24 VDC at 30 ma while pin R
provides - 24 VNC at 50 ma.

Fanction Selector Switch, This switch
geleols which of the four functions being
maasured is to be displayed by the main frame
DPM,  The four functions avallable arc
Reference voltage { in volts or danvy,

Signal voltage { in volts or dBV), Ratio

of Signal voltage with respect to Referenca
voltage in dB, and phase angle of Signal
veltage with respect to Raference voltage

in degrees.

Reference channel VOLTS/DRV switch,

When this switch i% in the VOLTS position,
the Reference voltage is presented in 3
linear rangos from bholow G0 mV rmg o

40 V rms. The range in use is designated
by the Reference voltaye range indicator
lamps. When the switch is in the Dpuv
position, the Reference voltage is pragented
in 8B referenced to 1 volt = C dB, The
voltage range indicator lamps are not
relevent to 4By readings,
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Reference channel input connector (BWC) .

Plug-in lock fasteners. To secure plug-
in turn CW. To release plug-in turn
CCwW,
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2.3 OPERATING PROCEDURE

2.3.1 The 305-PA-3009 must be installed in a Series 305
phasemcter prior to operaticn, This is acconmplished
by removal of the existing plug=in and substitution
of the 305-PA-3009%. Plug-ins are secured ugsing 2
pawl type fasteners located at each end of the front
panel,

2.3.2 An additional step is regquired before the 305-Pp-
3009 may bo operated, Cheeck the rear panel of the 305
main frame. If there ig a toggle switch betwesen the
“MAIN YPRAME" and "PLUG-TN! connectors, place it in the
position marked "3009"., If the main frame was manu-
factured before this switch was added one may either
perform the steps which follow or may add the switch
in acceordance with the instructions in Section & of
this manval, If the switch is not to be installed,
remove the cover from the bPhagsemeter main frame and
Cut the jumper wire between Ping & and 7 of the MAIN
FRAME" connector (J 3). Aiter this Jumper is cut the
case 1s re-installed. The next Step 1s installavien
of a jumper cable between the MATN FRAME (73) and
PLUG-IN (J2) connectors on the 303 series main frame
rear panel. The required jumper cabla is supplied with
each 305-PA-3005 plug-in., The 4wo preparatory steps
described herc Qisconnect the PPM from the phasometer
mainframe and allow it to be fed from the function
selector switeh on the front panel of the plug-in., 1If
the pre-wired jumpor cable is lost a substitute may he
constructed Ly making the following connections botween
two Cannon type DR 25P connectors:

J3R J2
MAIN FRAME PLUG~IN
Pin ¢ to Pin 86
Pin 7 to Pin 7

NOTE: If the main frame contains the Automatic Calibrator
{Option 107), the jumper to be cut is between pin 6 and pin
8 of J32. Then, pin 8 0f J3, instead of pin 7, 1s connoctad
to pin 7 of J2.

~10-
Foevision )
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2.3.3 After initial Preparation operate the 305/305~
PA-3009 combination as follows:

4. Turn unit on and allow a minimum of
one minute for warm~up,

b. Connect inputs to both Reforernce ang
Signal input conhecteors,

¢. Put main franme MEAS/CHECK switch in
the MEAS position,

d. Select measurecment desired using
function selector switch on plug-in.

e. Sglecvt sither valtage or DRV rresenta-
tion for level measuremnents,

£. Allow panel moter t0 stabilize and reag
measuroed guantity. Angle, DB ratic ang

dBV are diroct reading without any scalo
factors, Voltage roadings must be modifieqd
by the scale factor shown by the Voltage
Range indicator lamps.,

NOTE: 1If main frame contains the Automatic Calibration
feature (Option 107), the 305-PA-3009 funetion seloctor
switch must be kept in the "@ ANGLE" position during any
automatic calibrations performed.

2.3.4 Additicnal operating information concerning the 305
main frameg 1is contained in Instruction Manual TM~1013784
supplied with each main frame.

2.3.5 Four simultaneous analog outputs are avallable at
the PLUG-IN (J2) connecter on the rear of the main frame.
These are detailed in Table 2-2.

2.3.6 Six decimal point outputs are available at the Pruc-
IN (J2) conncctor on the rear of the main frame. These
outputs are identifieqg by Table 2-2, Pigure 2-2 shows
& typical hook up lilustrating the use of these decimal
point outputs in conjunction with external DrM's,

=11~
Roevision 1
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TABLE 2-2, PIN DESIGNATTIONS

"Flug-In" Connector (J2) At Rear of Main Frame

Pin No. Pin Function
1. Level limitg, "1v Normal, "0" out of limits.
2. Ref. 10 Vdc out/Vrms in Pin grounded
3. Ref. 1 vde out/Vrms in through PNP
4. Ref. 0.1Vdc cut/Vrms in transistor on

range in usco.

5. CKT. GND.

6. SELECTED TUNCTION QuleryT

7. PIHASE ANGLE INPUT, 10 mv/degree

8. Ref. LEVEL OUTPUT, Sen Paragraph 2.3.7.8

9. 2IG. LEVEL QUTPUT See paragraph 2.3,7.7

10. CKT. GND.

11, Sig. 10Vde out/Vrms in ™ Pin grounded

12, Sig. 1 Vde out/Vrms in through BNp

13, 8ig.0.1 vac out/Vrms in . transistor on
' range in use

14, RATIO OUTPUT, Vs/Vr in ds, 10 mv/dB

15, CKT. GND.

16. N.C,

17. N.C.

18‘ ’ NtCl

is, N.C.

20. + 24 Vde

21, N.C,

22, N.C.

23. N,C.

24. N.C,

25, - 24 vdc

~132
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2.3.,7 This parayraph lists in order and describes in
detail the function of cach of the 25 ping of the
PLUG~IN CONNECTOR (T3} en the rear of the main frame.

2.3.7.1 Pin 1 provides a 771, compatible {< 0.8 vde Low,
> + 2.4 Vde HIGH) output which is high whenever both
Signal and Reforence inputs are within the high accuracy
range of 40 mV rmg to 40 v 'ms.  This output goes low
whenever ejtner input is out of the specified limits,

2.3.7.2 Pin 2 provides a pNp Ltranstor clesure 1o ground
when the w40 mv to 449 oV Relerence input level range
i1s in use, This pin can draw 8 ma ae from a 3 Xn load
connected to -24 Vdc (pin 25}y It is intended to operato
& reed relay. Pins 3 and ¢ provide identical outputs for
the 400 mV to ¢ V and 4 V to 40 Vrms input ranges,

2.3,7.,3 Pins 5, 10 ang 15 are circuilt groung rCints,

2.3.7.4 Pin € outputs the function selected by the switech
on the plug~-in front panal, Thig is usually fed to 73
Pin 6 which is the input to the 303 panel meter, It
may be used to feed a remote DPM if the 3903 main frame
s without readeut.

2,3.7.%5 Pin 7 inputs the phase angle informatien to tho
seloctor switeh. This information comes from pin 7

-

of main frame connector J

2.3.7.6 pin 8 cutput is either a linear Oor dBV presentation
©f the Referance input voltage, Sensitivity in the
dBV mode iz 10 nv/dB referonced to ¢ dB=1 vrms. ror
sensitivities in the linear voltage mode see Table 2~2
and paragraph 1.3,

£.3.7.7 Pin 8 output is either a linear or dgnv Presentation
of the Signal input voltage, Sensitivity in the dBV mode
is 10 mv/dm refercncod to 0 4 = 1 Vrme., Por scnsitivie
ties in the linear veltage mode see Table 2«2 and paragraph
1.3,

1w
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2.3,7.8 Pin 11 provides a PNP transistor closure to
ground when the 40 mV to 400 mv Signal input level
range is in use, This Pin can draw § ma de from a
3 kp load connected to - 24 Vdc (Pin 28), r+ ig
intended to operate a reed relay. Pins 12 and 13
provide identical outputs for the 400 mV to 4V ang 4 v to
40 Vrms input ranges,

2.3.7.9 Pin 14 provides an output proportional te the
Ratio V sig/v rel.expressed in dB. The output is 0 vdc
for cqual Signal and Reference inputs and nay vary as
much as + 0,72 vde, Sensitiviiy is 19 nv/4s,

2.3.7.10 Pins 16, 17, 18, 13, 21, 22, 23 and 24 have no
connection.

2.3.7.11 Pin 20 is + 24 Vde output,

2.3.7.11 Pin 25 ig - 24 Vdc output,

15



TM-102,84¢

SECTION 3

THEORY OF OPERATION

3.1 CGENERAL

The 305-PA-3009 Plug—in has several functions., It
Jenerates two square wave output signals whosae
Lransitions correspond in time to the rerc Crossings of
its two input sinewaves. It linearly detects each input
signal and determines the correct input attennator to
use in cach channel., 7T+ converts the linearly detacted
information inte dB form and it subtracts one dB output
from the other to determine the 4p level difference
(ratio} between them,

3.2 BLOCK DIAGRAM DISCUSSION

3.2.1 The operation of the plug-in will be explained by
reference to the block diagram of Figure 3-1, 7The
Block diagram shows only one of the two identical
channels ( REFERENCL AND S1GNAL) contained in the piug-
in, Since they are identical, discussion of one channel
will be sufficient.

3.2.2 The input signal is applied through attennator Block 1,
Lo input amplifier Block 2. The attenuator has 3 relay
selected positions *1,v 10 and+100,

3.2.3 The output of amplifier Block 2 is applied to sguaring
circuit RBlock 2, and through gain contrel R3 to linear
detoctor Block 4, The sgquaring oircuis Outputs a square-
wave to the main frame whose transisticns‘cerrespond'to
the zero crossings of the input siuewaves,

3.2.4 The linear detector, Block 4. combinod with the filter,
Block 5 produce a d,c. output proportional Lo the
amplitude of the A0, input signal, Thig d.c. voltage
is the "Voltage" cutput from the Plug-in. It is alse
connected o the high and low limit detectors, Blocks 6
and 7.

-16.
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3.2.5 If the input to limit detector Block 6 is greater than
4 preset value of approximately 3,8 volts, a negative
output is produced. This output sots flip~flop Bloek
12 immediately. If this does not correct the high
signal condition flip-flop Block 13 is also get after
a time delay caused by delay Block 11,

3.2.6 If the input to limit detector Block 7 is less than
a preset value of Approximately 0, 34 vVolts, a negative
output is produced. This cutpul resets flip=£fiop
Block 13 immediately. If this does not correct the low
signal condition flip-flop Block 12 is also reset
after a timo delay caused by delay Block 14,

3.2.7 Decoder Block 14 monitors the outputs of flip-flop
blocks 12 and 13, 1f both flip-flops are set, the
attenuator Block 1 is set at 100 and the v :10 range
lamp ig lit through driver Block 17. If both flip flops
are reset, the attenuator Block 1l is set at :1 ang the
MV x 1 lamp is lit through driver Block 5. If one flip-

- flop is set and the other is ruset, the attenuator Block
e 1 is set at 10 and the My x 10 Yamp is 1lit through
driver Block 16.

3.2.8 The outpul of filtes Eloek 5, & 4« voeltage Proeportional ro (5.
amplitude of the ae input, is aleg connected to log
convertor Block 18. fThe output of Block 18 is proporticnal
to the log of its input and, when sraled properly,
represents 4B changes in +he apriied voltage, R4]
adjusts the de offset of the input Stage of the Log
Convertor in order to maintain accuracy at lov input

3.2.9 A composite analoy output signal corresponding to the
ac input to RBlock 1 is generated by log sunming amplifioer
Block 19, “7This amplifier sums the output of the log
convertor with 2 additional signals representing the
level range in use. Since the input attenuator has 3
different positions differing by 20 @B (10:1) the
amplitudes of the signals summed with the cutput of the
log convertor are set L0 represent 20 dB., These signals
are generated by transistor svitch Blocks 20 ang 21,
The levels of these inputs are set by variable resistors
R7 and R73 while the level of the signal from the log
convertor itgelf is ce+ by variable resistor R 80,

-17-
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3,2.11

3.2.12
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8viteh Blocks 20 and 21 are controlled by the outputs

of decoder Block 14. When the decoder zelects the MVx 19
range, sitch Block 20 is turned on and it faeds

current from -6 volt reference Block 22 to log summing
amplifier Block 19, When the decoder sclects the V310
range, svitch Blocks 20 and 21 are both turned on to
supply current frem the - 6 volt reference to the log
summing amplifier.

The output of log summing amplifier Block 1% roepresents
dB reforenced to 0 &b = L Vrms input to Bleock L. The
zere point is adjusted using potentiometer R 82, The
sensitivity of this output is 100 mv/dg, A resictive
dttenuator is used to reduce this sensitivity to 10 mv/ds

1o comply with the input requirements of the 205 main frame
panel neter,

The output of the log summing amplifier is also cennected
to the positive input of ratio Summing amplifier

Block 23, The negative input of the ratio summing
amplifier is connected to the 100 mv/dn loy output frem
the opposite channel. The output of the ratio summing
amplifier is then the ratio of the plug-in'stwo: input
levels expressed in dm,

~18-
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SECTION 4

PERFORMANCE CHECK

GENERAL

The porformance chack procedures enable the operator
to determine if the 305 7a- 3000 Plug-in is operating
properly., This check can be performed either aftar
setting up new equipment or aftew a unit has baen
repaired. A thirty minute equipment warm up period
folloved by Main Frame Calibration in accordance
with paragraph 35 of ithe main frame instruction
manual (TM-101%Y84) must precede the rerformance
check,

~19-
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4.2 TEST PROCEDURE

4.2.1 The 305 Pr 3009 is tested in a series 305 main
frame, Testing falls into four categories, They
are level ranging, phase angle measurement, input
level measurement, and ratioc mEasuremant,

4.2.2, To evaluate level ranging and phase angle measure
ment, conduct the test detailed by paragraphs 3§
through 3-10 in the main frame instruction manual
TM-1013784, . The 305-PA-3009 should be tested as if
it were a 305-PA- 3001 for lovel ranging and phase
accuracy. The 305-Pa- 3003 function selector svitch
must be in the g ANGLE position,

4.2.3 To evaluate input level measurement accuracy, hoth
linearity and Tequency response tasts are regquired,
Readings should pe recorded in Voltage and dny nodes
for both Reference and Sig¢gnal Channels.

- 4.2.4 %o measure Signal channel linearity connece the
: equipment as per Figure 4-1 which follows, Set the
305 PA- 3009 funection selector sviteh to the "sig.,v"
position,

4.2.5 8ot the signal.generator output level o 10,0 Vrms
at a frequency of 1.0 KHz, maintain this voltage
throughout the ilinearity test,

4.2.6 By varying the settings of the voltage divider,
check the test points specified in the data seet of
Table 4~1, Record OUtputs in both the Veltage and
dBV modes by operating the switch on the 305 Pa- 3009
front panel,

_-3 ]
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TABLE 4~-1

LEVEL MCASUREMENT LINEARITY DATA SHEET

Attenuator Voltage Voltage Veltage Qutput DBV DRV Output

Setting Range Cutput Limits Output Limits

V out/V in (Volts) Min, Max, (volts) Min, Max.

1.0000 V10 0.98 1.02 197 2203
25000 Vi10 0.49 0.51 137 143
L2000 mvxlo 1.96 2.04 057 + 063
L1000 mVx2 0 0.98 1,02 -.003 - +,00z3
L0500 mVx1le 0. 48 - 0.51 -, 063 ~. 057
L0200 mVx 1 1.56 2,04 ~.143 -+ 137
0100 mvx 1 0.98 1.02 -, 203 - 197
0050 mvx 1 0.49 0.51 —.263 257
0020 mvx 1 0,18 0.21 -. 348 -, 334
.ol mVx 1 L0390 110 -.41y -, 390
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4.2.7 To measure Reference channel linearity all
- connections® yemain as in Flgure 4-1, Set
the 305-PA~3009 funetdion selector switch to thae
"REF.V" position. Continmue te maintain the 1,0
kliz signal generator eutput voltage at 10.0 Vrmg
during the balance of the linearity tegting.,

4.2,8 Check Reference channel lineavrity Ly again varying
the settings of the voltage divider as detailed by
Table 4-1, Reeoord outputs in both Voltage and
dBV modes by operating the switel on the 305-PA-3009
front panel.

4.2.9 To check level measurement frequency response
connect test equipment zs detailed by Fipure 4=-2,

402,10 Ao dnpuc level of 1 Vrms must be maintaned constant
at all freguenciecs using the Ballantine A.C, volr~
meler, Date should be recorded for both Reference
and Siznal channels a: each frequancy specificd in
the data sheet of Table 4-2. The VOLTS/DBV switeches
are kept in the VOLTS position during the entire
test while the funetion selector switeh ig movad
between the KEF V and sIc, V positions at each fron~
quency in order to tast both channels. The arrovy
limits specificd inciude the tolerance of the Ballan-
tine A.C., voltmeter,
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FREQUXNCY RESPONSE DATA SHEET

(LEVEL MEASUREMENT)

TABLE 4-2

Frequency Iuput Ref V
- Level OQutpurt
H2 Vrms V de

10 1.00
50 1.40
100 1.00
500 1.00
1X 1.00
5K 1.00
10K 1.00
50K 1.00
100K 1,90
1,00

300K

-25-

Output Limits

V ode
0,92 1.08
0.97 1.03
0.87 1.03
0,97 1.03
.97 1.03
G.97 1.03
0.97 1.03
.97 1.03
2.93 L.07
0.9C 1.10

TM-102, 84
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SECTION 5
MAINTENANCE
CENERAL

No routine scheduled maintenance 1is required by

the 305-PA-3009 plug-in, If 4t is degired at any

time to verify tha performancg of rthe plug=in, a

test may be run In accordance with paragraph 4,7,

If any out of tolerance operation is noted, adjustment
should be performed in accordance with varagraph 5.2,

If adjustment 13 not adequate to correct the problenm,

repalir may be made using the schematic diagrams along

with the informantion contained in Section 2 ang para-

graph 5,3,

ADJUSTMERT PROCEDURK

There are twelve internal adjustments concerned

with phase angle measurement in each 305-PAa~1300%9
pPlug~in, These must be set correctly before usdjusc-
ments concernad with level measurement are made, 5
adjustments are used to match cach set of input attenu-
ators and 1 adjustment is used to adjust each squaring
cirecuit for minimum level sensitivicvy,

The input attenuators and the squaring circuits

used 1n the 305-1'A-2300% are nearly identical to these
used 1n the 305-PA-3001, Adjustment pracedures
applicable to the 305-PA~3001 are also correct for the
305-PA~3009. These proccdures are detailed in Section
VI of the main frame instruction manual TM-1013738A.
The 305-PA-3009 function selector switch musrt be in
the § ANGLE position during all adjustments concerned
with phase angle measurement,

-26-



5.2.3 There are twelve internal adjustments i1n the
305-PA~3009 which are concerned with input level
measurements. Six potentiometers on Card 4
(Bottom Card) are for the Signal dnput and the six
petentiomets on Card 3 (2nd from bottom) are for the
Reference input. The pots are all screwdrive adjust=
wment types and are accessable from the gides of tho
plug~in. Refer to P.C, Board Assembly, drawing
number 102, 253 to locate the varilous pots. Sinpce
dccess to the sides of the plug-in is reguired, it
must be operated on the plug~1in extender cable
during this portion of the adjustmant Preocedure,
This extender isg supplied with each Series 30% main
frame, '

5:2.4 Connect the équipment as detailed by Figure 5-1,

Energize all equipment and allow 2 15 minute minlimun
warm~up before proceeding,

27
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Adjust Lhe Reference Channel level measuremant
circuits as follows using the potentiometers
located on Card 3 (2nd card from bottom),

4. Set signal generator output level to 10,00
Vrme at 1 kllz. Maintaig thie level constant
during the entire procedure,

b, B¢l the 305-rA=-3009 funeticn selectar switeh
to the "REF V" position.

¢. Set the VOLTS/DBV switeh to the VOLTS position.

d. Set the voltage divider to ,0300 (0.3 Vraue,
Output),

e. Adjust R3 for a veading of 3,00 Vde on the D.C.
voltmeter.

f. Move the VOLTS/DBY switeh to the DBV position.

g Switch the voltage divider between .00%0 and
-0900 (0.09 and 0.9¢ Vrms outputs) and note the
reading of the D.C, voltmeter at both settings,
Adjust R79 until 2z difference of 200 nmv (20db)
between the two readings 15 obtained., Clack-
wige rotation increases difference.

he Switch the voltage divider betwaen 0080 ang
<3000 (0,09 and 9.0 Vrns outouLe} and note
the reading of the D.C, voltmater at both setcings,
Adjust R73 unt4l a difference of 400 npv (460db)
between the two readings is obtained. Cleckwise
votation dncreases diffevence.
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switeh the voltage divider between .2000 and
2518 (2,000 and 2,518 Vrms outputs) and note
the reading of the D.C. voltmeter at both
settings., Adjust R80 until a difference of

20 mv (2db) between the two sutputs is obtained.
Clockwise rotation increases difference.

et the voltage divider to .0100 (G.100 Vrms
out). Adjust R82 for a reading of =0,200 Volts
(-20dBV) the D.C, volometer,

get the voltage divider to L0010 (310 mv rms out)
Adjust R4l for a reading of -0.400 Volts (-40 d&
opn the D.C. voltmeter.

Repecat steps J- and k. until both rcadings are
correct without further adjustment of the
potentiometers.

Make the voltage divider settings in Table 3-1
and read the D,C. output at each input, 1f the
putput veltages do not fz11 within the specifis-
limits, repeat from step 2. once., If the volta:
gtill arec out of limits repair is required.

TABLE 5-1
. DAYV QUTPUT CHECK

Voltage Divider Required output

Settings _ Millivolts

. 999X "+200
L3162 +100
,1000 ¢
L0316 -100
L0100 -200
, 0050 ~260
,0010 G0

S R e
NN VORIt

-30~



3.3.2

Adjust the Signal Chanpel ievel measurement
circuits, using the potentiometers on Card 4
(bottom card), The procedure is identical to that
used for the Reference Channel (Paragraph 5,2.5)
cxcept the function selector switch must be kept
in the "SIG V" position during the adjustments,

REPAIR PROCEDURE

When a probdblem develops that cannot be correctad

by adjustment, repalr is necessary, If adequate
facilittes or trainad personnel are not available,
the plug-in shoyld be returned to Dranetz Engineering
Laboratorice Incorporated, 2385 South Clintoen Ave.,
South Flainfileld, New Jersey, 07080 for repair,
Detailed informacion as to the nature of the problemn
as well as the name of the person to contact in case
of questions should be included with the unit when it
is returaned,

Wherg the usar Electg.to do hiﬁ,nwn Tepadr, a signal
tracing trouble shooting technigue is recommended,

The block diagram and theory of operation in Sectdion

3 glve the repalrmsn an overall view of the plug~in'ts
vperation. Detalls are supplied by the schematic
dlagrams andassembly drawings included in Section 6 of
this manual and in the main frame manual TM~1013784,

It iy sometines necessary to perform the adjustment
procedure of paragraph 5.2 following a repair since
temponent changes may influence the settings of
various adjustmanr capacitors and potentiomerersg.

31
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SECTION 6

MALN FRAME MODIFICATION

PURPOSE

The purpose of this section is to detail a modification
which may be made to existing Dranetz Scries 305 main
frames to provide for more conpvenient use with the model
305~PA-3009 plug=in, This modification will become a
standard feature of newer series 305 main frames, This
modification adds a switch which will allow the use of
elther a 305-PA-3009 or another plug-in without changing
Jumper wircs between rear panel connectors. The change
is not necessary unless plug-in t¥pes are to be changed.
If only a 305-PA-3009 1s to e used in the main frame,
the procedure described in paragraph 2.3.2 would probably
be most convenient,

MODIFICATIUN PROCKEDURE

The following steps describe in detail the operations
necessary to Install the toggle switceh supplied (C&X type
7201 or equal) in the rear panel of a Dranetz series 305
main frame.

Remove the cover from the unit (2 secrews at lower rear;.,

Keeping the unit horizontal, carefully drill a 5" diameter
hole in the rear panel. The hole should be mid-way
between the"PLUG-IN' and "MAIN FRAME" connegctors and
approximately 1% inches from the top of the panel. Care
should be Laken to keep the inastrument free from chips
which could cause short circuits.

Install the switeh dn the hole so the toggle operates

up and down.ldentify the toggle up position as "NORMALM
and the togple down pesition as "3009".

-32.
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.

6.2.5 Remove the jumper wire between pins 6 and 7 of the
MAIN FRAME connector (33), {(Between pins 6 and 8§ 1f main frame
has Oprion 107.)

6.2.6 Wire the switch as illustrated in Figure 6~1 which

follows:
. FIGURE 6~
SWITCH WIRING DIAGRAM

TOP
> To J2 PINY
ﬂ] f T T2 PING

To T2 PINT “ /J] ?

(J3 PIN 8 if main frame 0 1

uses Option 107) INEIE VIE v

—_— ﬁ oF
— REAR PANEL

To T3 PiM g { P

.(uDPQT SWITC H

6.2.7 Re-dinstall 305 main frame cover using 2 scrows at lower
TEAT.

6.2.8 The unit is now ready to operate with either a 305-PA~3009
or other plug-1ns. When using a 305-FA-3009, lower the
teggle to the "300%8" position. When using a different
piug~in, raise the teggle to the "NORMALY position.

~33.
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