This manual is for educational purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
Genave shall not be liable for any |oss or danmges. Use at your own risk. Unauthorized reproduction is prohibited.
Copyright © 2007 Genave/ NRC, Inc., all rights reserved.

PHI |20
GLIDESLOPE RECEIVER

MAINTENANCE MANUAL :

CONTENTS

Section
GENERAL INFORMATION

Section |l
INSTALLATION MANUAL

Section Il
OPERATING MANUAL
Section IV
MAINTENANCE MANUAL
Section V
PARTS LIST

WARRANTY REPAIR FORMS

Published by: General Aviation
Electronics, Inc.
4141 Kingman Dr.
Indianapelis, Indiana 46226
{Area 117.546-1113)

Copyright 1971 Price: Single Copy $10.00
This manual is for educational purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.

Genave shall not be liable for any | oss or danmges. Use at your own risk. Unauthorized reproduction is prohibited.
Copyright © 2007 Genave/ NRC, Inc. All rights reserved.




This manual is for educational purposes only.
Genave shall not be liable for any |

“SECTION'

The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.

_risk. Unauthorized reproduction is prohibited.
ights reserved.

GENERAL INFORMATION

1-1.

This service manual contains all of the informa-
tion normallyv required to install, operate, and
maintain the Genave PHI 20 Glideslope Receiver.

Introduction

1-2.

The PHI/20 is a complete solid state remote
mounted elidesione receiver which i designed to
be utilized with the Genave THETA /200 Convert-
er-Indicator and ALTPHA. 360 Nav, Com Trans-
celver.

Description

The receiver is a cryvstal tuned single conversion
superheterodine tvpe utilizing 15 silicon transis-
tors and 25 diodes in an all solid state design. The

SIZE:

WEIGHT:
POWER REQUIREMENTS:
CHANNELS:

CHANNELS SPACING:
SENSITIVITY:

SELECTIVITY:

SPURIQUS RESONSE:
NUMBER OF TRANSISTORS:
NUMBER OF DIODES:

1-4. Equipment Supplied

a. 1—PHI- 20 Glideslope Receiver

b. 2—Cahle Connectors (16 pin, male and female)
¢. 2—RF Connectors {’hono Type)

PHI/20
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receiver can be externally channeled to any of the

20 glideslope frequencies from 329.3 to 335.0 MHz.
The Nav frequeney selector of the ATLPHA 360

will provide for antomatic pairing of localizer and
olideslope channels.

The light weight PHI, 20 can be remote mounted
at almost any loeation within the aireraft and re-
quires no special cooling.

The PHI/ 20 may be utilized with all nresent
olideslope antennas and with the Genave ETA/3
Antenna Triplexer.

The PHI/20 is designed for 14 volt DC opera-
tion, however, 28 volt operation may be achieved
through the use of the Genave PSI/1 Power Con-
verter.

3.25" wx 3" h x 4.625" long
(5.,5'" incl. mtg.)

1.1 tbs,

12 - 14 vDC & 150 mA

All 20 in the UHF range of
329.3 to 335.0 mHz

0.3 mHz

30 microvolts at antenna terminals
for 60% of standard deflection

with erratic movement not ex-
ceeding = 5% of stand deflection,
42 kHz at the 3 db points

-60 db

15 all sificon

25

1-5.

.

Equipment Required, But Not Supplied
1—Glideslope Antenna or Genave ETA/3 An-
tenna Triplexer

Coaxial Cable.
Lguivalent)

b. as required (RGH8A U or

¢. Wire for Harness, as required

Section [, Page 1
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The following Section
is reproduced

and included with every

PHI |20

It is made a part of
this manual
for your permanent -

reference
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GENERAL AVIATION ELECTRONICS, INC.
4141 KINGMAN DRIVE, INDIANAPOLIS, INDIANA 46226

INSTALLATION
MANUAL

PH1/20
GLIDE SLOPE| Please Note:
RECEIVER THIS UNIT MUST BE INSTALLED BY

a properly certificated and authorized
person in accordance with the Federal
Aviation Regulations, Part 43, No re-
sponsibility for improper instaliation of
this unit is either implied or assumed
by the manufacturer. Units shown to be
instafled in violation of the FARs will
not be covered by the warranty and will
remove any and all responsibility from

the rnanufacturer for such equipment.
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Products bearing the trademark “GENAVE’’ or the trade name “‘GENERAL AVIA-
TION ELECTRONICS, INC.”” have been fabricated by skillful technicians, under the
strictest quality control conditions, using the finest materials and component parts
available,
-
(>
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When properly adjusted and competently operated according to factory specifications
and instructions, General Aviation Electronics, Inc. unconditionally guarantees and
warrants all parts and bench service labor for one (1) full year from the date of the
original installation of the TAU/100.

This warranty shall not apply to malfunction, which in the opinion of General Avia-
tion Electronics, Inc, is the result of abusive use, accident, willful destruction, im-
proper or unauthorized repair or installation. All service under this warranty must
be performed by an Authorized Genave Distributor, or by returning the unit or units,
freight pre-paid, to the factory at iIndianapolis, Indiana.

GENERAL AVIATION ELECTRONICS, INC.

Wy SEL 70 -

Elmore W. Rice, III, President

——

The Company offers no other guarantees or warranties expressed or implied

JQ0000000000000000000000000000000000000¢

NGO0000000000000000

Proper Installation
Will Assure Quality

The unit you are installing is a high quality, rugged, complex
piece of electronic equipment. It has been manufactured under
rigid guality control and has fully tested and operated a high tem-
peratures to stahilize the component parts.

Proper installation of the unit into your customer’s aircraft is
essential to complete the quality assurance program under which
the unit was manufactured,

i e i i i ini teed or warranted.
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SIZE: 3.25" w x 3 h x 4.625" long
(5.5" incl. mta.)

WEIGHT: 1.1 1bs.
POWER REQUIREMENTS: 12 - 14 VDC @ 150 mA

CHANNELS: All 20 in the UHF range of
329.3 to 335.0 mHz
CHANNELS SPACING: 0.3 mHz
SENSITIVITY: 30 microvolts at antenna terminals

for 60% of standard deflection
with erratic movement not ex-
ceeding + 5% of stand deflection.

SELECTIVITY: 42 kHz at the 3 db points
SPURIOUS RESONSE: -60 db

NUMBER OF TRANSISTORS: 15 all silicon

NUMBER OF DIODES: 25

Unpacking

CAREFULLY REMOVE the unit and its mounting accessories from the shipping
container by removing the staples from the top of the carton and lifting the con=-
tents straight out, The carton should be saved until the installation is complete
in the event that damage is discovered or return of the unit is necessary for
some reason, Any damage due to shipping should be reported and a claim filed
as soon as possible with the shipping company. (If it is necessary to re-ship,
use our container which is specifically designed for that purpose.)

Pre-Installation Check

VISUALLY INSPECT the unit for any ohvious external damage, such as dents,
loose wires, etc. Any damage not related to shipping should be reported to Gen-
eral Aviation Electronics, Inc.,4141 Kingman Drive, Indianapolis, Indiana (46226),
Area Code 317-546-1111, as soon as possible.
Damage due to shipping should be reported toand a claim should be filed promt-
ly with the transportation company.

Ali units are shipped in perfect operating condition. However, a pre-installa-
tion electrical test may he performed to assure that the unit has suffered no
internal damage during shipment. For a detailed test procedure, refer to the
Maintenance Section of the PHI/20 Service Manual. DO NOT ATTEMPT to
bench test the unit without proper equipment as specified in the Service Manual.

i i i e i i i ini d or warranted.
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Installation Planning
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THE LOCATION of the unit in the aircraft should be carefully selected with due
consideration to the following:

1. The unit generates only a very small amount of heat and, as such,
does not require any type of cooling. However, the unit must NOT
be mounted directly above a vacuum tube device or any other
equipments that generate a large amount of heat unless such
equipments have cooling provisions installed to keep the heat
generated therein from coming in contact with other equipments
mounted in close proximity to them,

MOUNTING THE UNIT DIRECTLY OVER UNCOOLED VACUUM
TUBE EQUIPMENT OR IN THE HOT AIRBLAST OF ANY DEVICE,
INCLUDING CABIN HEATERS, WILL AUTOMATICALLY VOID THE
WARRANTY

2. Although sufficient filtering is provided to eliminate interference
from onboard transponder, it is possible tohave some inter-
ference if the transponder antenna cable and the glide slope
antenna cables are tied together in the same harness. Avoid
running these cables together if possible,

Installation

Install the remote receiver in the aircraft using a minimum of
two mounting holes in opposite sides of the unit. Use the receiver
itself for a template, and drill the selected holes with a 5/32/ -
drill, fAse the #8-32 hardware supplied to attach the unit to the
aircraft,

2. Fabricate the power and signal cable using the connector socket
supplied, A wiring diagram is shown in Figure 2.

3. Fabricate the RF Cables s illustrated in Figure 3, using 50 ohm
coax, such as RG-58A/U,

4, Connect the two cables just fabricated to the appropriate points
in the aircraft’s electronic system. Mechanically secure the cables
at appropriate support points.

5. Connect the cables to the receiver.
6. Update appropriate logs and papers of the aircraft,

7. Fill in the necessary information required by the warranty
card,

8 Be sure the remainedr of the warranty card is fulled in by your

° customer and returned to the Factory The Wararnty Card must
be completed and returned to Genave for the warranty to be in
effect.

Post Installation Check

UPON COMPLETION of the installation, a flignt test is desireable to insure
that the PHI/20 is operating properiy.
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Cut and strip
RG-58 A/U Coax
as shown,

Spread shield.
Do not pigtail.

Press

connector onto
wire and against
shield.

Fold shietd over
connector and solder
all around. Flow
solder into connector
tip to secure inner
conductor. Cut off
tip of inner conductor
udes from
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“SECTION 1IT
OPERATING MANUAL

3-1. Operating Controls and Indicators When a fivable glideslope siznal is received the
PHI. 20 operation is controlled by the ALPHA. g]ideslope “ON' lamp on the THETA/200 will

260, therefore, the PH /20 has - ir;dei_.endent on- 11]1mﬁnate ana the glideslope needle will deflect in

trols of it own. relation to the pogition of the airerafs with respect
Localizer frejuency selection on the ALPHA. to the desired glide path.

360 will :u_ttorrxati.cally channe! the PHI 20 to the Power to the PHI/ 20 is switched off and on by

correct paired glideslone frequency. the Off “On switch of the ALPHA /360,

Glideslope Paired Frequencies

Localizer Frequency Gilideslope Frequency
108.1 MHz 3347 MHz
108.2 MHz 334.1 Mz
108.5 MHz 3299 MH:z
108.7 MHz 330.5 MH:z
108.9 MHz 3283 MH:z
1091 MHz 331.4 MHz
109.5 MHz 332.0 MHz -
1095 MHz 3326 MHz
109.7 Mz 333.2 MHz
1099 Milz 333.8 MHz
110.1 MHz 334.4 MHz
110.3 MH=z 335.0 MHz
11005 MHz 329.6 MHz
110.7 MHz 330.2 MHz
110.9 MHz 330.8 MHz -
111.1 MHz 331.7 MHz
111.3 MHz 3323 MHz
111.5 MH= 3329 MHz
111.7 MHz 333.5 MHz
111.9 MHz 331.1 MHz

This manual is for educational purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
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R 7
MAINTENANCE MANUAL

4-1. Introduction

This section provides the basic information re-
quired for electronic testing, alignment, and repair
of the PHI.20. It is assumed that the technician
working on the unit has a reasonable familiarity
with the prineiples and terminology of avionics.

4-2. Theory of Operation
1. General

The PHI 20 emplovs 15 silicon transistors and
25 diodes in an all solid state design. It operates
on 14 VDC and may be operated on 28 VDC
through the use of the PS1/1 Power Converter.
The PHI/ 20 was designed to be remote mounted
with glideslope audio fed to the THETA /200 Con-
verter-Indicator. Remote channeling is achieved
by means of the Nav frequency selector and ca-
bling of the ALPHA /360 Nav/Com Transceiver.

The cireuitry is basically a remote channeled
single conversion superheterodyne receiver with
ampiified AGC. The circuitry can be broken down
into three major sections: Receiver, Oscillator/
Multiplier, and Power Supply.

2. Detailed Theory

A. Receiver—The receiver section of the PHI/
20 Is a single conversion crystal controlled design.
The incoming signals from the antenna are ap-
plied to a 1090 MIz bandstop filter via P100 the
antenna jack. The bandstop filter is centered on
1090 MHz and has an approximate bandwidth of
25 MHz, This filter suppresses all incoming sig-
nals in the 1090 MHz range by approximately 33
db. This filter prevents reception of the 1090 MHz
reply signal of the ATC Transponder. The output
of the bandstop filter is applied to a three pole
Chebyshev bandpass filter comprised of L100,
C100, L101, C102, 1.102, and C104. The response
of this filter has a bandwidth of approximately
10 MHz and is centered on 333 MHz.

The signal from the bandpass filter is applied
to the emitter of Q101 which functions as a com-
mon base RF amplifier. The input RF level to Q141
is controlled by the RF AGC voltage applied to
Q100. Q100 provides a variable load on the output
of the bandpass filter. The gain of the RF ampli-

fier itself is controlled by the RF AGC voltage
applied to its base. Qutput of the RF amplifier is
applied to the mixer.

Q102 and associated circuiiry form the mixer.
Qutput from the oscillator /multiplier, RF ampli-
fier output, and RF AGC voltage are applied to
the hase of the mixer transistor. The oscillator/
multiplier output applied to the mixer is .525
MHz above the desired signal frequency. The 525
MHz difference frequency generated in the mixer
cireuit is fed to the .525 MHz IF amplifiers.

The IF amplifier stage consists of Q103, Q104,
and associated cireuitry. The 1F amplifier stage
utilizes two 3-pole Chebyshev filters to obtain a
bandwidth of 42 KHz centered on .525 MHz.
These filters are comprised of T101, T102. and
T103: T104, T105, and T106; together with their
associated loading resistors and coupling capaci-
tors. Output from the IF amplifiers is fed to™Q105
the IF output emitter follower.

The signai from the IF output emitter follower
is applied to the voltage doubling detector com-
prised of CR101, CR102, and associated circuitry.
Audio output from the detector is applied to the
two emitter followers of Q106 and Q107 which
provide isolation of the detector circuitry.

Audio output for the converter-indicator is re-
moved at the voltage divider of R131 and R132
then delivered to Pin 11 of P102, the output con-
nector. Audio and DC is applied to R133 and C135
where the audio is removed and the DC fed to
Q108, which functions as the AGC amplifier. It
feeds contral voltage to the IF amplifiers and
through the sensitivity adjustment to the RF
amplifier and mixer circuits.

B. Oscillator Muttiplier—The oscillator multi-
plier circuitry consists of two crvstal oscillators,
each with two banks of five crystals. and two fre-
quency doublers.

Q111 and associated eircuitry, and Q112 and
associated circuitry form the two oscillator cir-
cuitz. Each oscillator is coupled to two 5-crystal
nanks. When proper bias is applied to a crystal
within one of the banks, the oscillator oscillator
will produce an output signal at the crystal fre-
quency. Only one crvstal will be selected at a time
and therefore only one of the oscillator cirvcuits

This manual is for educational purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
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put.

In order to select the desired crystal, 85 VDC
is applied to the appropriate crystal bank. This is
accomplished by applyving 8.5 VDC to either Pin 2,
3, 4, or 5, of PP102. Once the appropriate c¢rvstal
bank has been selected the exact crvstal desired
can be selected by applying a ground to either Pin

been made the desired criystal will oscillate.

Oscillator output is sent via C150 or C151 to
the huze of Q110 the nrst doubler transistor. Out-
rut of the first doubler is apnlied to the second
daubler comprised of (J109 and associated circuitry
i a common base configuration, The quadrupled
civstal frequency is aypplied to the hase of the
mixer transistor via C138 P/J161, and C115.

The oscillator ‘multiplier is contained within a
separate shielded enclosure within the glideslope
receiver enclosure.

C. Power Supply—14 VDO switched AL from
the ALPHA /360 is applied to Pin 1 of J102. The
Incoming 14 VDC is applied to the preregulator
consisting of R173 and CR123. This preregula-
tor nrevents any overvoltage snikes from damag-
ing the 8.5 volt civcuitry. CR124 sets the reference
voltiire of 5.6 volts on the hase of Q114 which in
coniunction with QI15 in an emitter coupled pair
form the controlling element in the 8.5 volt regu-
Iator. The regulating level is zet on R178 the volt-
o o adjustment not. Q113 is the regulating ele-
rontoin the 85 volt series regulator. R104 is
“ed to supply a portion of the load current to in-
swre that Q113 operates well within it’s dissipa-
tian Umits. R104 also provides a path for regulator

nf the B3 VDC regulator output.

4-3. Test Equipment Required

a. Glideslope Simulator, Tel-Instruments T-12A
with T-12-2A Glideslope Head, or equivalent.

b. Oscilloscope, Low Frequency, DC coupled pre-
ferred. Heathkit 10-14 or equivalent.

¢. UHE Sweep Generator, Capable of sweeping
300 to 360 MHz, Texscan TC-250 or equivalent.

d. LF Sweep Generator, Capable of sweeping 475
to 575 KHz, Texscan VS-20 or equivalent.
Power Supply, 14.00 VDC @ 3 amps., filtered

Power Meter, Hewlett-Puckard JModel 430C
with Model 477B Bolometer Mount. or equiva-
lent.

g. VOM or VIVM, any accurate instrument.

A. Power Supply Adjustment
1. Connect the PHI/20 to the Test and Align-
ment Setup of Figure 4-4-2 and apply pow-
er fo the unit.
Connect VOM or VIVM to the power sup-
ply output, TP-1.
3. Adjust R178, Voltage Adjust (See Figure
4-4-3), for an ouput voltage of 8.50 VDC.

]

B. Bandpass Filter Alignment
1. Connect the PHI/20 to the Test and Align-
ment Setup of Figure 4-4-2 and apply pow-
er to the unit,
2. Connect the output of the UHF sweep gen-

erator to the input of the bandpass filter,
TP-2.

3. Connect a high impedance detector (See
Figure 4-3-7) to the output of the bandpass
filter, TP-3, and to the oscilloscope vertical
input. Set Sensitivity Adjustment, R134, to
high sensitivity position.

4. Adjust the generator to sweep at least 300
MHz to 360 MHz and connect output of
glideslope generator or THF generator to
marker input of sweep generator.

5. Set markers and adjust C100, C102, and
C104 to obtain the bandpass of Figure
4.5-2,

C. IF Alignment

1. Connect the PHI 20 to the Test and Align-
ment Setup of Figure 4-4-2.
Disconnect Oscillator/Multiplier at P/J101.

3. Connect the LF sweep generator output to
the emitter of Q102 through a 0.1 mfd.
capacitor, TP-4.

ro

4, Connect vertical input to oscilloscope to the
audio output line, P102 pin 11.

b. Apply a 526 KHz marker to the marker in-
put on the LF sweep generator. Adjust the
sweep generator for a 32 microvolt output,
100 KHz wide and centered on 525 KHz.

6. Adjust T100 through TI106 to obtain as
flat as possible a 42 KHz bandwidth re-
sponse centered on the 525 KHZ marker.
See Figure 4-5-3.

D. Oscillator Multiplier ARgnment

1. Connect power meter to the output of the
Oscillator/ Multiplier at P101.

2. Adjust L105 until all 10 ervstals from Y100
through Y109 oscillate when switched on.

tion provided herein is not guaranteed or warranted.
LHO@ zed reproduction is prohibited.
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Adjust L107 until all 10 erystals from Y110
through Y119 oscillate when switched on.
(Switch through paired frequencies from
110.1 threugh 111.9 MHz.)

Select Y106 (Paired with 109.3 MHz) and
adjust L109 arnd C139 for maximum out-
put as indicated on the power meter.

Check all 20 channels for approximately
equal cutput, P102 pin 11.

Reconnect P/J101.

Amplificr eond AGC Alignnent

Cunnect glideslope simulator to PHI/20 an.
tenna jack and adjust for $32.0 MHz at 200
microvolts.

Connect oscilloscope vertical input to audio
output, P102 pin 11.

Switch PHI 20 to receive 332.0 MHz (109.2
MHz).

Adjust C111 to peak audio output.

Readjust glideslope simulator output to 30
microvolts and adjust R134, Sensitivity Ad-
Justment, for audio output of 0.6 to 0.8 V
peak to peak. This audio should be very
clean with little noise.

Increase glideslope simulator output to 50,-
000 microvolts and check to insure no out-
put audio distortion. The audio level should
not increase more than 3 dh.

8.

NOTE:

MHz (110.3 MHz).

Switeh PHI/20 back to 332.0 MHz (109.3
MHz) and check adjacent channel rejec-
tion with glideslope simulator on 332.3
MHz (111.3 MHz) and 331.7 MHz (111.1
MHz) with 5,000 microvolts of output. No
glideslope audio should be seen on the out-
put.

Prior to aircraft installation the PHI/20 should
be connected and adjusted in conjunction with
the THETA/200. This alignment procedure is
given Section 4-4, Part C of the THETA /100—
200 Maintenance Manual,

An additional check should be performed with
the THET A /200 alignment procedure. This check
18 as follows:

1.

3

Reduce glideslope simulator output to 30
microvolts and set generator moedulation to
42 dh,

The meter should deflect at least 60 of the
deflection at 700 microvelts (The minimum
deflection should be 1 15 bars). Any error
can be corrected by slightly readjusting
R134, the Sensitivity Adjustment in the
olideslope receiver,

repeat steps 1 & 2 using —2 db modulation.

If R134 was readjusted the THETA /200
alignment must be repeated.

Recheck meter centering at 30 microvolts
and at 30,000 microvolts. Centering should
oceur within 145 db of zero in both cases.
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A. General

Copyri gt © 2007 Genave/ NRC, ne-g Blor QitepteBahdpass Filter
It is assumed that the technician performing

4-5-3 Swept IF Amplifiers
: : s 4-5-4 Audio Output 30 uv
any troubleshooting or repair work on this unit is o I @3

familiar with the principles of aviation electronics 1-5-5 Audio Output @ 30,000 uv '
and the })1‘(}cedurés of troubleshooting electronic 4-5-6 Audio Output with Improper Setting of
equipment. It is further assumed that he has a R134
working knowledge of transistorized circultry and 4-5-8 Brief Waveform Explanation
the uge of all the normal test equipment found in
the field. 3. Schematic Diagrams
The p]'inm':'_v aids to troubleshooting the unit 4-5-7 High Impedance Detector

are the DO Viltuge Measurements given in Figure 4.5-9 PHI/ 20 Schematic Diagram
4-5-1. the Schematic Diagram of Figure 4-5-9, and

4-5-10) Cable and Switching Diagram
the Taits Track Maps of Ficures 4-5-11 and

4-5-12, 4. Parts/Track Maps
1. DC Voltuse Measurements 1-3-11 Receiver Board Parts/Track Map
‘ 4-5-1 DC :\ oltare Measurements 4-3-12 Qseillatoy Muitiplier Parts Track Map
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DC Voltage Measurements

All voitages shown in this table must he mea- lator should be adjusted for an output of 8.50
sured with a VTV Input voltage to the unit VDC. A variation of = 20% of the measured volt-
should be set at 13.75 VDC and the 8.5 VDC regu- ages from those listed may be considered normal.

N e om0 ey o e
E 8 c E B c
QLon 21 25 1.5 2.1 1.4 .7 R134 set for 0.6 to 0.8 V.., of audio output
1.6 N9 0.8 -— S —_ R134 set at center of range
Q101 13 2018 07 14 81 RISt o 0.6 to 0.8 V,.. of audio output
.8 0.9 8.5 - — — R131 set at center of range

Q102 0.8 1.3 2.5 0.2 0.8 8.5 For al] remaining measurements R134 is

Q103 1.4 20 8.2 1.0 1.7 8.3 set for 0.6 to 0.8 V.. of audin output

Q104 1.5 2.2 R.0 0.9 1.6 8.2

Q105 3.0 3.7 8.1 3.2 3.9 8.0

Q1LO6 1.3 3.6 { 3.4 2.8 0

Q107 5.6 4.3 8.5 28 3.4 85

QIR 2.4 3.0 8.5 1.9 2.1 8.5 _

Q109 0 0 8.3 — — —

Qiln 3.3 1.0 83 — - —

Q111 2.2 3.0 2.0 — — — —

Q112 22 30 80 - — —

QL3 2.5 11.8 &5 — — —

CQilt 52 a6 118 1 T T
QB 52 59 &5
Figure 4-5-T™" ' Gihave chal | not "be' ! ai 8”}%;cgﬁgrfé%gr%?Zg%&ﬂé%’:'e%éliffxgpﬁ;d&lqi F”“;’E:’:t g‘g’gefrhgadiﬂ Fepr oducti on i & pr o bi ted o e
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A5 KHz -

Fgure 4.5-2 Figure 4-5-3
Swept Bandpass Filter Swept IF Amplifiers

Figure 4-5-4 Figure 4-5-5
Avudio Qutput @ 30 uV Audio Output @ 30,000 uwV

© P * v <
IN295 t §
' ;
|OCK eVl
INPUT /2 W DisC 7=
10 % | CER. !
o . .
Figure 4-5-6 . _ Figure 4-5-7
TAGHIS 'OWRBEIWIth LEEGREr Iny Foss o damges " e st vour own 11 ok GG, FE(pSkFcindel DRfERtER. o o e
Setfing Of R]34 Copyright © 2007 Genave/ NRC, Inc. All rights reserved.
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WAVEFORM EXPLANATION

4-5-2 Swept Bandpass Filter, as seen at the tap
on L102. Markers at 330 MHz, 335 MHz,
and 340 MHz.

4-5-3 Swept IF Amplifier as seen ai the emitter
of Q105. Markers at 405 KHz and 545 KHz.

4-5-4  Audio Output at 30 microvoits. Vertical —
.2 microvolts/cm.

4-2-5 Audio Output at 30,000 microvolts. Verti-
cal = .2 microvolts/cm.

4-5-6  Audio Output with Improper Setting of
R134. Vertical -- .2 microvolts/cm.
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Gehave Genave
Ref. No. Fart No. DESGRIPTION Ref. No, Part No. DESCRIPTION
CR109 P-20-46 Silicon, High Freguency Switching, FD 1936
CAPACITORS CR110 P-20-46 Zilican. High Frequency Switching, FD 1936
€100 P-2C-Z1 Tr.ommer, 3 ¢ CR1M1 P-20-46 Silicon, High Frequency Switching, FD 1936
c101 Urass:gned CR112 P-20-46 Silicon, High Frequency Switching, FD 1936
c102 P-Zi-21 Trimmer, 3 pfa CR113 P-20-46 Silizon, High Frequency Switching, FD 19336
c103 Unrassigred CR114 P-20-46 Silicon. High Fregquency Switching, FD 1836
c104 P-20-21 Trimmer, 3 pic LR115 P-20-46 Silicon, High Freguency Switching. FD 1936
c103 P-20-11 h o Disc, 100 pfd. 10% CR116 P-20-46 Silicon, High Frequency Switching, FD 1236
C106 F 1 0 100 pf 2 CRE17 P-20-45 Siticon, High Fregquency Switching, FD 1936
cioy F- 1 o 150 p CR118 P-20-46 Silicon, High Freguency Switching. FD 1536
C108 P-Z-16 a < CR119 P-20-46 Silican. High Frequency Switching, FD 1936
c109 P-g5-1% d CR120 P-20-46 Silicon, High Freguency Switching, FD 1936
£11a P-25- 2 NP0 Disc, 6.8 pfd, 10% CR121 P-20-46 Siticzn, High Frequency Switching, FD 1936
cin p-z20-21 rimmer, 3 pfc CR122 P.20-46 Silicen, High Freguency Switching, FD 1936
Ct12 P-2G-16 Feedthrough. 1000 pid CR123 P.20-45 Silicen, Zenor, 24 V, 1T W, 10%
c113 B-20- 9 NPO Disc, 33 pfd. 10% CR124 P-20-48 Silicon, Zenor, 56 V, 1 W, 10%
c114 F-20-17 Electrolytic, 0.1 mfd, —20 ~80%. 12 V
€115 p-20- 2 Gimmick, 1.2 pfe, 10% COILS
C116 P-20-11 N1500 Dise, 109 pfd. 10% L10G p-20-31 Bandpass Filter Input
C117 P-20-17 Elactroiytic, 0.1 mfd. —20 L2085, 12 V L1014 P-20-32 Bandpass Filter
ci18 P-20-17 Electrotytic, 0.1 mfd, —20 -+80%, 12V Li02 P-20-31 Bandpass Filter Qutput
Ci19 P-20-17 Eiectro ytic. 0.1 mfd, —20 +80%, 12 V L103 P.20-34 RF Amplifier
€120 pP-21-17 Electrolytic. 0.1 mfd. —20 +80%, 12 V 104 P-20-38 1 micrchenry
ci21 P-20-17 Electrolytic. 0.1 mfd. —26 L80%, 12 V L1405 P-20-35 Osciilator
c122 P-20- 7 NPO Disc, 15 pfd, 10% L106 P-20-39 0.3 micrchenry
ciz3 P-20- 7 NPQ Disc, 15 pfd, 10% L107 P-20-35 Qsciliator
c124 P-20-17 Eectrolytic, 0.1 mfd, —20 +80%, 2 v L108 P-20-35 0.3 microhenry
€125 P-2¢-17 Erectroiytic, 0.1 mfd., —20 +80%. 12V L1a9 P-20-36 Doubler
C126 P-20-17 Electro\ytic.l 0.1fmfd. —20 +80%, 12 V L1110 P-20-33 Multiphier Cutput
€127 P.20- 7 NEO Disg, 15 pfd, 10%
ciz3 £-20- 7 NFQ Disc, 15 pfd, 10% TRANSISTORS
c129 P-20- 9 NPO Disc, 33 pfd. 10% Q100 P-2C-52 Silicon. PNP, Biack, 2N50B&
€120 P-20-17 Eiectrolytic, ¢.1 mfd, —20 ~80%, 12 V Q10 P-20-54 Silicon, NPN. with shield, WPS 6558
c13 p-2C-17 Electrolytic. 0.1 mfd, —20 +80%, 12 V alo2 P-20-53 Silicon, NPN, Blue, MPS 3363 -
c132 P-20-15 Z5P Dise, 100G pfd. 10% Q193 P.20-85 Silicon, NPN, White, MPS 3693
G133 P-20-19 Electrolytic, 64 mfd, 1& v Q14 P-20-55 Silicen, NPM, White, MPS 3593
G134 P-20-15 75P Disc. 1000 pfd, 10% Q105 P-20-55 Silicon, NPN, White, MP3 3693
c133 P-20-1i5 Electrolytic, 2.5 mfd, 10 V Q106 P-20-52 Silicon, PNP, Black, ZN5086
C136 P-20-20 Electraiytic, 125 mid, 16 V Qa7 P-20-56 Silican, NPN, Orange, MPS 6514 S
€137 P-20-20 Electrolytic. 125 mfd, 16 V Qlos pP-20-57 Silicon, NPN. Red, MPS 6513 5
138 P-20- 3 Gimmick, 2.2 pfd. 10% Qs P-20-53 Silicon, NPN, Blue. MPS 3563
C139 p-20-21 Trimmer, 3 pfd Qs P-20-53 Silicon, NPN. Blue, MPS 3563
G140 P-20- & NPO Disg. 22 pid, 10% Qi P-20-33 Silicgrn, NPN, Blue, MPS 3563
€141 P-20-10 NPO Disc, 39 pfd. 10% Q112 P-20-33 Silicon, NPN, Biue, MPS 3563
c142 P-20- 5 NPO Disc, 6.8 pfd. 10% a113 P-20-58 Silicon, PNP, MPS U5l
C143 P-20-11 N150G Disc, 1600 pfd. 109 a114 P-20-58 Silican, NPN, QOrange, MP§ 6514 S
ciaa P-23-11 N1530 Disc, 103 %:éd 104 @115 P-20-56 Silicon, NPN. Orange, MPS 6314 S
c14s5 P-20-1% 25P Dise, 1000 pfd. 10%
C146 p-20-12 75F Disc, 470 pfd, 10% RESISTORS
c147 P-20- 6 NPO Disc. 12 pfd, 10% R100 F-20-77 56¢ ohms, 0%, % W
Cta8 P-20-14 Z5F Disc, 820 pfd. 10% R101 P-20-82 1.5K, 10%, 1z W
C148 P-20-14 Z5F Cisc, 820 pfd, 10% r102 P-20-78 680 ghms, 10%, 1% W
£150 P-20- 7 NPO D'sc, 15 pfd. 109% R103 P-20-71 82 ohms, 10%, 2 W _
C151 P-20- 7 NPO Dise, 15 pfd. 10% R104 p-20-66 2.7K, 10%, ¥ W
£1s2 P-20-15 750 Dise, 1000 pid, 103% R10% P-20-64 68 ochms, 10%. 13 W
€153 P-20-12 Z5F Disc. 470 pfd. 109% R106 P-20-64 68 ohms. 10%. L& W
G154 P-20- € NPO Disc, 12 pfd, 10% Ri07 P-20-83 W
C155 P-20-14 Z5F Disc, 820 hfd. 10% R108 P-20-81
C156 P.20-14 Z5F Disc, 820 pfd, 10% R109 P-20-80
C157 P-2C-16 Feedthrough. 1000 pfd R110 P-20-70
G158 P-20-16 Feedthrough, 1602 pfd R111 P-20-85 39K, 10%, Y2 W
C159 P-20-16 Feedthrough, 1000 pfd R112 P-20-7& 470 ohms, 10%. 2 W
c150 P-20-16 Feedthrough. 1000 pfc P113 P-20-68 10 ghms, 10%. Lz W
C161 P-20-16 Feedthrough. 1000 pfd R113 P-20-70 68 chms, i0%. ¥a W
c162 P-20-16 Feedthrough, 1000 pfd R115 P-20-90 EK. 10%. 1 W
C163 P-20-16 Feedthrough. 1000 pid R116 P-20-20 5eK, 10%5, ¥ W
C164 P-20-16 Feedthrough, 1000 pfd R117 P-20-85 39K, 10%, Y2 W
C165 P-20-16 Feedthrough, 1000 pfd R118 P-20-73 220 ohms, 10%, 42 W
C166 P-20-16 Feedthrough, 1000 pfd R119 P-20-70 68 ohms. 10%, Y2 W
C167 P-20-15 7Z5P Dise. 1000 ofd, 10% R120 P-20-20 56K, 10%. Yz W
c168 B2.20-16 Feedthrcugh. 1000 pfd R121 P-20-20 56K, 10%. L2 W
C169 P-20-168 Feedthroughk. 1300 pfd R122 P-20-86 10K, 109, > W
c170 P-20-1/ Feedthrough. 1090 pfd R123 P-20-26 10K, 10%. Y2 W
ciM P-20-16 Feecdthrough. 1000 pfd R124 P-20-70 &8 ohms, 109%.
C172 P-20-16 Feedthrough, 1000 pid R125 P-20-76 470 ohms, 10°%. Lo W
c173 P-20-16 Feedthrougn. 1000 pid R126 P-20-87 39K, 10%. Vo W
C174 P.20-16 Feedthrough, 1000 pfd R127 P-20-84 3.3K, 10%. Y2 W
€175 £.20-16 Feedthrough, 1000 pfd R128 P-20-84 3.3K, 10%.
£176 P-20-1¢ Feedthrcugh, 1000 ofd R129 P-20-87 39K. 10%
ci77 P-20-16 Feedthrough. 1000 pfd R130 P-20-39 47K, 10%,
c17d P-20-16 Feedthrough. 1000 pfd R13 P-20-80 1K, 10%., 12
c173 P-20-1 Feedthrough, 1000 pfd R132 P-20-80 1K, 10%, ¥ W
cisg P-20-20 Electrolytic, 125 mifd, 15 v R133 P-20-91 100K, 10%., ¥2 W
R134 P-20-96 Variable, 10K, 20%
DIDDES R135 P-20-68 10 ohms. 106%, 2 W
R136 P-20-72 150 ohms, 10%. W
CR100 P-20-46 Siticon. High Freguency Switching, FD 1936 R137 P-20-73 220 phms. 10%. ¥2 W
CR101 P-20-47 Germ—anium, General Purpcse, 1N34A R138 P-20-79 820 ohms, 10%, 12 W
CR1D2 P-20-47 Germanicm. General Purpose, IN34A R139 P-20-79 2820 ohms. 10%
CR103 P-2C-4h Siliccn, High Freguency Swilching, FD 1936 R140 P-20-68 o109,
CRi0M P-20-45 Silcor § Freguercy Switching, FD 1534 R141 P-20-89
CR105 P.20-46 H Eraguency Switching, FD 1936 R142 P-20-82 1. Rt
CR106 P.20-46 gn Frecuency Swiichirg. TD 1936 R143 2.20-80 1K i, 12 W
CR107 F£-20-46 . High Freguency Switching, FD 1935 R144 P-20-74 270 ohms, 10%. 2 W
This 8 < forP'rgﬂngrinna|5'ﬁ%ﬁ‘?ﬂmcﬂi n Fregpency Sw tchirg, FD 1936 R145 . P-20-65 220 ohms, 10%, la W
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Ref, Mo. Part Na. DESCRIPTION Ref, Nu. Part Na. DESCRIPTION
R146 P-20-65 220 ochms, 10%, Ya W T102 P-20- 42 525 KHz, 1F
R147 P-20-69 47 ohms, 10%, ¥ W Ti03 P-20- 42 525 KHz, 1F
R148 P-20-82 LSK, 10%, Y2 W T103 P-20- 42 525 KHz, 1F i
R149 P-20-80 1K, 10%, Y2 W T105 P-20. 42 525 KHz, 1F
R150 P-20-74 270 ohms, 10%, iz W T106 P-20- 42 525 KHz, 1F
R151 P-20-65 220 ohms, 10%, 4 W
R152 P-26-55 220 ohms, 10%, L3 W CRYSTALS
R133 P-20-65 220 ahms, 10%. L4 W
Ri54 P-2G-65 220 ohms, 10%, 15 W Yioo P-20- 49 83.80625 MHz, =
R155 P-20-65 220 ohms, 10%, ia W Yin P-20~100 83.65625 MHz, +
R156 P-20-65 223 ohms, 10%, ia W Y182 P-20-101 82.60625 MHz, —
R157 P-20-6S 2o ohms, 0%, 4 W Y103 P-20-102 8275625 MHz, ~
R158 P-20-65 220 obms, 10%, la W Y104 P-20-103 82.45626 MiHz, —
R159 P-20-65 22( ohms, 10%, Y W Y105 P-20-104 82.98125 MHz, —
R160 P-20-65 20 ohms, 10%, 4 W Y106 F-20-105 83.13125 MHz, +
R161 P-20-55 220 ohms, 10%, Za W Y107 P-20-106 83.28125 MHz, —
R162 P-20-65 222 chms, 10%, 4 W Y108 P-20-107 83.43125 MHz, —
R163 P-20-65 22 ohms, 10%, a W Y109 P-20-108 83.58125 MHz, —
R164 P-20-65 220 ghms, 10%, 14 W Y110 P-20-105 83.7312% MHz, =
R165 P-20-&F 220 ohms, 10%, 4 W Y111 F-20-110 £3.88125 MHz,
RI86 P-20-8% 220 ghms, 10%, 4 W Y112 P-20-111 8252125 MHz,
Ri67 P-20-65 220 ohms, 10%, 4 W Y113 P-20-11Z2 B2.68125 MHz, ~ ,
R1iE8 P-20-65 220 ohms, 10%., 10 W Y114 P-20-113 82.83125 MHz, + .
R153 P-20-65 220 ohms, 10%, Y W Y115 P-20-114 83.05625 MHz, - |
Ri75 P-20-65 220 ohms, 10%, %a W Y116 P-20-115 83.20625 MHzr, + |
RiN P-20-65 220 chms, 10%, L4 W Yi17 P-20-116 83.35625 MHz, * |
R172 P-20-65 <2 ohms, 10%, 14 W YHi§ P-20-117 B3.50625 MHz, +
R173 P-20-93 11 ohms, 10%, 1 W Y119 P-20-118 8290625 MHz, = .
2;;; z-gﬂ—ﬂ' 560 ohms, 0%, Y2 W
-20-75 330 ohms, 10%, ¥ W
R178 P-20-80 1K, 10%, ¥z W MISCELLANEOUS
pP-20-77 560 ahms, 10%. ¥ W Jin P-20-121 Connector, Phone Jack
7 i a. *
;:7; g-go-s\g Var|1abnlfe, 1K, 20% 1160 P-20-122 Connector, Phono Jack
-20-8 1K, 10%, Y2 W ;}3; ;-50-1222 ggnnector. fshano Plug
-20-123 nnector, 16-pin Male
TRANSFORMERS P-20.124 Connector, 16-pin Female
T108 P-20- 42 525 KHz, 1F P-20-125 Cover, Connector, 16-pin, Female
T101 P-20- 42 525 KHz, 1F P-20-168 Input Filter Assembiy
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FNC.

PHI/20

SB# 7104 September 17, 1971

(FCernav o

_ . Subject: PHI/20 alignment using sweep generators
1121 KINGMAN DRIVE equipped with a manual sweep control.
IND ANAPCOLIS, IND. 48226
AREABIT_-S-'.S-I‘.IE

| The PHI/20 IF must be aligned using swept techniques

i in order to assure the required 42 KHz bandwidth. This

E bancwidth is required due to the frequency tolerance of

| glidesiope ground stations.

calibration marking of the IF sweep can be accompli-
shed in one of three ways:

Injection of internal sweep marxers.

Injection of extermal sweep markers (utilizing a
xnown accurate low frequency 3F generator).

. Sweep calibration utilizing a sweep generator
equipped with a manual sweep control.

L ] LAV

This third method is the method which we shall discuss.

PHI/20 IF Alignment

1. Conriect the PHI/20 to the Test and Alignment Setup of
figure L4-4-2,

2. Discomnect Oscillator/Multiplier at PB/J10Ll.

3. Connect LF sweep generator outout to the emitter of
Q102 through a 0.1 mfd. capacitor, TP-4,

L, Cormmect vertical input to oscilloscope to the audio
output line, P102, pin 11.

5. Set sweep selector to the manual sweep position and
sweep width to full wide.

! 4. Connect a frequency counter between PHI/20 and sweep
: generator.

7. Adjust the manual sweep control to center the dot on
the scope face.

8. Adjust frequency of sweep generator to read 525 KHz
on counter.

This; manual is for educational purposes only. The accuracy and conpl et eness of th\e informati i ini
: . tion provided herein is not guaranteed or warra .
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-
9. Adjust manual sweep control to position dot 5 divi-
sions to left onr scope face.
10. Adiust sweep width control to read 475 KHz on counter.
11. Adiust manual sweep control to position dot 5 divi-
sions to right on scope face.
12. Fregusney counter should read 575 KHz. Adjust sweep
width so that counter reads 575 Kdz. Hepeat steps 7
throuzh 12 several times until no readjustment is
necessary. The sweep will now be calibrated at 10
KHz per division with center freouency of 525 KHz.
13. Adjust T100 throuch T106 to obtain as flat as possible
a 42 KHz response centered on 525 KHz. See Figure
LL—E—BB
>

-
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