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1.01 This section describes the orientation of
KS-15676 antenna and associated wave-

guide assemblies using the ED-5941O-7O trans-
ducer.

1.02 The following procedure is used to orient
KS-15676 antennas, using 4-kmc test sig-

nals, so that both horizontal 1y and vertically
polarized waves can be transmitted and received.
In the method described, a test signal is sent
from the transmitting antenna at one radio sta-
tion to the receiving antenna at the next radio
station. First, the transmitting antenna is ori-
ented for maximum received test signal; second,
the receiving antenna is oriented for maximum
received test signal; third, the receiving antenna
is oriented for minimum received test signal
frc m the cross-polarized component; and fourth,
the mode transducer at the base of the circular-
waveguide run is oriented for illumination of the
antenna with vertical polarization. These orien-
tations should be made during periods when

fading is less than 1 db. The transmitting and
receiving equipments in the stations must have
passed acceptance tests. Fig. 5 shows the steps
to follow in orienting antennas and waveguide
components.

Note: At the rotatable flanges used during
orientation alignment and employing an
O ring gasket, the application of a small
amount of petroleum jelly is recommended
to facilitate a smooth action. Care should
be exercised to avoid any application of the
jelly on the inside of the waveguide.

1.03 The following tools and apparatus are
required at each repeater station:

QUANTITY

2

2

1

1

1

1

2

1

1

1

1

1

DESCRIPTION

ED-5941O-7O Transducers

KS-5783, L4 Flexible Waveguides

ED-59450-70 Mode Filter*

ED-59449-70 Azimuth Scale

ED-45465-01, G2 Cable Assembly
(6 feet)

KS-15676, L12 Azimuth Adjusting
Screw

ED-45466-01, G1 Transducers

P-38B664 Circular-waveguide Wrench

P-38B665 Rectangular-waveguide
Wrench

J68340A, L3 or L4 Test Bay or
J68345A, L1 or L2 Test Set

KS-15658 Noise-figure Test Set

J68340N or J68340E Power Meter
(J68345A Test Set applications only)

* Paint this filter a distinctive color, and mark the
vane locations with a line on the outside.

@) American Telephone and Telegraph
Printed in U.S.A.

Company, 1958
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SECTION 402-421-206

QUANTITY DESCRIPTION connection to antenna decks for reuse

1 KS-14191 Attenuator (J68345A, L2 at base of the towers at the lower end

Test Set applications only) of the circular-waveguide run.

1 Adjustable Open-end Wrench with Caution: Communication lines between the
3-inch capacity antenna decks and the radio bags should be

~ Ratchet Wrenches with 3/8-inch
run inside the tower structure.

square drive

1 1/2-inch Socket with 3/8-inch square
2. CONNECTION AND ALIGNMENT OF

drive
WAVEGIJIDE TEST EQUIPMENT

1

1

1

1

1

1

20

16

Mist

1

1

7

1

1

Mist

7/16-inch Socket with 3/8-inch square
drive

3/8-inch Socket with 3/8-inch square
drive

5/16-inch Socket with 3/8-inch square
drive

l/4-inch Socket with 3/8-inch square
drive

l/2-inch, twelve-point Box Wrench

7/16-inch, twelve-point Box Wrench

Regular SF hex head 1/4-20 Bolts,
1-3/4 inches long for rectangular-
waveguide flange

Regular SF hex head 5/16-18 Bolts,
1-3/4 inches long for circular-
waveguide flange

IF Patch Cords

BNC Connector

358A Plug

No. 5-849B Pinchclamps, heavy duty,
castaloy, cylinder-type — Fisher Scien-
tific Company, 633 Greenwich Street,
New York, N.Y.

Standard Black Pressure Gauge, Fig.
633S, US Gauge Company, lower 1/4
Standard Male Pipe Thread, 2-1/2 dial,
O to 15 inches water

No. 5499 Schrader Chuck

Spare Round- and Rectangular-wave-
guide Gaskets

2.01 The connection of the waveguide test as-
semblies required for orienting the anten-

nas is shown in Fig. 1. The f ol lowing paragraphs
cover the setting up of this testing arrangement.

2.02 Align the mode filter FL1 and the mode
transducer MT3 before they are connected

into the waveguide run, Fig. 1, as follows:

(1) Disconnect and remove transducer MT3
from the waveguide run.

(2) Disconnect and remove the ED-59455-70
tuning section. Attach the wood protect-

ing covers supplied with the mode filter to the
tuning section and store the tuning section in
a manner th,at will prevent damage. The tun-
ing section will be installed again after the
antenna has been oriented.

(3) Using eight 5/16-18 bolts 1-3/4 inches
long, loosely connect transducer MT3 to

the mode filter FL1. Sight through the trans-
ducer and rotate it until the vane in the mode
filter is parallel with the wide face of the rec-
tangular end. Tighten the bolts connecting the
transducer and mode filter,

Note: The position of the vane in the mode
filter is also indicated on the outside of that
unit.

2.03 Align transducer MT3 initially as fol-
lows :

(1) Using eight 5/16-18 bolts 1-1/4 inches
long, loosely connect the mode filter FL1

to the circular-waveguide run. Using the
P-38B664 wrench on the free ends of the bolts
between the transducer and the mode filter,
rotate the combination so that the wide face

Telephone Communication System be- ef the rectangular waveguide is parallel to the
tween station-to-station radio bays and face of the radio tower. Tighten the bolts be-
from station radio bays to antenna tween the mode filter and the circular-wave-
decks. Provide flexibility in telephone guide run,
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1SS 1, SECTION 402-421-206

(2) Using ten 1/4-20 bolts 1-3/4 inches long,
connect the transducer MT3 to the

KS-5783 flexible rectangular waveguide lead-
ing to the repeater equipment.

2.o4 Align the mode transducer MT1 for illu-
mination of the antenna with horizontal

polarization as follows:

(1) Using eight 5/16-18 bolts 1-1/4 inches
long, loosely connect the test mode trans-

ducer MT1 to the feed horn. Drop enough
bolts through the bolt holes in the rectangular
flange at the other end to furnish a purchase
for the P-38B665 wrench.

Caution: Do not injure the face of the rec-
tangular flange on the transducer.

(2) Sight through the rectangular flange on
the transducer up into the antenna. Ro-

tate, using the P-38B665 wrench, until the
wide face of the rectangular opening is paral-
lel to the seam between the reflector halves
of the antenna. This seam is parallel to the
direction of transmission between antennas.
Tighten the bolts between the transducer and
the feed horn.

– 2.05 Install transducer MT2 and the flexible
rectangular waveguide as follows:

(1) Using eight 5/16-18 bolts 1-1/4 inches
long, loosely connect MT2 to the circular-

waveguide run.

(2) Using 1/4-20 bolts 1-1/4 inches long, con-
nect the two sections of KS-5783 flexible

waveguide in tandem. Using 1/4-20 bolts 1-3/4
inches long, connect the assembly of the two
KS-5783 flexible waveguides to MT1 and MT2,
as shown in Fig. 1.

(3) Using the P-38B665 wrench on the free
ends of the bolts in the rectangular flange

on the transducer MT2, rotate MT2 so that
the wide face of the rectangular waveguide is
parallel to the same face of the radio tower
that was used in 2.03 (1) to align MT3.

(4) Tighten the bolts holding the transducer
MT2 to the circular-waveguide ~un.

2.06 Applying Air Pressure: The weather
cover of the antenna must be expanded

so that the characteristics of the antenna are
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KS-15676 ANTENNA

ED-59410-70 7RANSDIJIXR

2 KS-5763 ,L4 FLEX IBLE
WAVEGUIDE

EO-59b10-70 7RAIISOUCER

CIRCULAR-WAVEGU IOE RUN

EO-59@0-70 WOE F IL7[R

ED-594 10-70 7RAMSDUCER

KS-57S3 FLEx IBLE
WAVEGUIDE

TO BRANCHING f IL7ERS

Fig. 1- Waveguide Assemblies Connected to

Antenna and Waveguide Run

the same as they wil 1 be when the antenna is in
use.

(1) Be sure that the KS-16001 air supply in
the station is connected to the antenna

which is under test, through the waveguide
pressure window.

(2) Turn the switch on the KS-16001 air sup-
ply to the ON position. Check to see that

the exhaust cap has been removed from the
dehydrator unit and that the unit is operating
proper] y.

(3) Connect the O- to 15-inch pressure gauge
to the Schrader chuck. Attach the com-

bination to the spare valve on the waveguide
pressure window.

Requirement: Gauge shall read at least 4
inches of water after air blower has been on
3 minutes.
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SECTION 402-421-206

If pressure does not build up, the plastic air
lines to the other pressure windows may be
closed off with pinch clamps in order to locate
any excessive leak. Closing off the air lines
shall be performed as follows:

(a) Read and record the pressure on the
lines to be closed off.

(b) Close off the lines with pinch clamps,

(c) Read and record the pressure at 5-min-
ute intervals during the period the

pinch clamps are applied. When any line
shows an increase in pressure, pinch clamps
must be removed from that line immedi-
ately. The pinch clamps should be removed
from any line which shows no change in
pressure.

Caution: Do not interfere with the air sup-
PIU of other antennas if the~ are in use.
Where waveguide runs and antennas are
exposed to the direct ra~s of the sun, pres-
sures sufficient to damage the weather cover
can build up in a short time if no relief is
provided. The design of the KS-16001 air
supplg unit provides protection from exces-
sive ai~ pressure regardless of the position
of the switch; however, when pinch clamps
are applied to the air lines, this protection
no longer exists to those guides and anten-
nas closed off. In order to reduce the possi-
bility of damage, the pinch clamps should
be removed when conditions are such that
pressure readings cannot be made at fre-
quent intervals.

3. TEST SETUP AT TRANSMITTING STATION

3.01 To send a test signal using the J68340A
test bay, proceed as follows:

(1) Connect the ED-63773 cable assembly, as
shown in Fig, 2, to the input of the TD-2

repeater which feeds the transmitting antenna
being aligned.

(2) Adjust the frequency of the J68340H RF
oscillator to the midband receiver fre-

quency for the channel selected. The adjust-
ment of the oscil later frequency should be

DC 1

c
1

AT 1
(I5 db)

@ x

20 db
AT 2

B (20 db)
4

‘+

F

J6B340H
RF SWEEP x

25 db

OSCILLATOR
I-----ID

J%
f

AT3
(I5 db)

RF XTA L
*ON

IMAGE ~ED-63773, Gl

SUPPRESSION CABLE TRANSOLKER

FILTER~ ~~~~ (Ar’PROX 10 db

+!7

~---- ——————
1

TO-2 REPEATER
{fA: ,;O:W$O:E~ ; XTAL 2

ON AUTO.)
Ir

la

i Mr I oSC ILLOSCOPE

Qx I

SENS ITROL ~

IW
i
I

3 I

~_~~_A +27dbm ;
TO BRANCHING FILTER

Fig. 2- Transmitting Equipment

Using J68340A Test Bay

Arrangement —

made in accordance with the instructions con-
tained in Section 104-400-300, Single Fre-
quency Output.

(3) Adjust the AUTO control on the receiver
control panel to obtain a O-db reference

reading on the output-power sensitrol meter
M3, thus obtaining a test signal level of
+27 dbm into the transmitting branch filter.

3.02 To send a test signal using the J68345A
test set, proceed as follows:

(1) Connect the 35-db output of the J68345A
test set to the input of the TD-2 repeater

which feeds the transmitting antenna being
aligned, as shown in Fig. 3.

(2) Adjust the frequency of the J68345C RF
oscillator to the midband receiver fre-

quency for the channel selected. The adjust-
ment of the frequency should be made in
accordance with the instructions contained in
104-410-300. The SWEEP should be in the
OFF Section position,

(3) Adjust the AUTO ‘control on the receiver
control panel to obtain a O-db reference

Page 4
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1SS 1, SECTION 402-421-206
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Fig. 3-Transmitting Equipment

Using J68345A Test Set

oCRO M2

KS-15586
OSCILLOSCOPE

Arrangement —

reading on the output-power sensitrol meter
– M3, thus obtaining a test signal level of

+27 dbm into the transmitting branch filter.

FROIA BRANCHING FILTERS

Eb L Coilv

4. TEST SETUP AT RECEIVING STATION

4.01 To receive a test signal using either the
J68340A test bay or the J68345A test set.

proceed as follows:

(1) Connect the receiving test equipment as
shown in Fig. 4. The noise-figure ampli-

fier is a part of the KS-15658 test set.

(2) Set AT13 at 18 db and the KS-14191 port-
able IF attenuator ATP or AT14 at 35 db

before connecting into the circuit to avoid
overloading of the IF power indicating meter.
The main IF amplifier gain control should be
set for maximum gain.

(3) With AT13 at 18 db, adjust ATP or AT14
for an IF power meter reading of O dbm

when the signal is being received from the dis-
tant transmitting antenna. Adjust AT13 as
required to compensate for the larger attenu-
ation steps of ATP or AT14. In general, it is
desirable to keep as much attenuation in AT13
as possible, reducing the attenuation in ATP

ATP OR ATlk

(SEE N07ES )

f

80

PREAMPLIFIER

KS-14191, O-75 db
POR7ABLE IF ATTENUATOR

IF NAIN AMPLIFIER

$
(:; l&;o~T;y

AT13
IF A 77EIAUATOR
(KS-14190, 0-31 db)

KS-15658 NO ISE -
FIG~E AIAPLIFIER

+
TO J66340E IF POWER METER I N J68340A TEST BAY OR
CAL IF MON ANO hITR IF IN J68345A TEST sET
(FOR USE AS SIGNAL LEVEL METER)

or AT14 first.

5. ANTENNA ORIENTATION

5.01 The sequence of steps used in orienting
the antennas and the waveguide compo-

NOTES :

1. ATP - PORTABLE ATTEMUATUR
REI)U IRE IN PLACE OF AT 14

!Ill J683 5A, L2 APPLICAT IONS.

Fig. 4- Receiving Equipment Arrangement — using J68340A Test Bay Or

J68345A Test Set
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SECTION 402-421-206

nents is illustrated in Fig. 5. The details of these Caution: Minor lobes on these antennas will
steps are covered in the text which follows. All be found approximately 2.5 degrees each
data taken should be recorded for future refer- side of the main lobe.
ence. The final received signal level measure-
ment, as well as the calculated received signal

5.o3 Zn Azimuth:

level, should be posted at the station. (1) Install the antenna azimuth adjusting
screw at a convenient location between

5.02 The transmitting antenna, first, is ori- the circular mounting ring and the mounting
ented for a maximum received signal at frame as covered in Section 402-421-202 and

the distant receiving station, shown in Fig. 6 of this section.

MOTES :

1. I - TRAMSOUCER MTl LOCATIO NEXT TO ANTENNA
FEEOHORM.

IX . TRANSDUCER M13 AT BASE OF CIRCULAR WAVI-
CUIOE RUN.

I

Y

TRANSDUCER

1
TLllll#G SECTION

m TRANSDUCER

STATION A STATION 9

/ \ / \
POLAR ITT OETERMI NEO 01 RECTION POLAR ITY DETERMINED

STEP ACTION OF
RAOI ~WAw PO?iT

OF
TRSNSMISSIOn RAOIO WAVE PO;~T

ACTION
No

[

1.

2.

3.

4.

5.

6.

:

7.

8.

9.

10.

11.

ALIGN ANTENNA FOR
IAAXIAIUU SIGNAL AT
STATl ON B.

PERMANENTLY FASTEN ANTENNA .

INSTALL CIRCULAR FLEx GUIOE,
REMOVE MOOE F I LTER ; ORIENT
COUPLER FOR MAXIMUM RECE I VEO
SIGNAL AT STATION B.

RESTORE #AvEGLll OE
CONNECTIONS TO NORtAAL.

n

H

H

Ii

H

H

h

v

H

v

I

I

I

I

I

I

I

ZI

n

ZI

Fig. 5- Steps in Orienting Antennas

H

H

v

H

H

H

v

v

v

v

I

I

I

I

I

MEASURE SIGNAL LEVEL.

ALIGN ANTENNA FOR MAXIMUM
REtEivEO SIGNAL.

ORIENT TRANSDUCER (I) FOR
MAXIMUM RECEIVED SIGNAL.

MEASURE PATH LOSS ; COMPUTE
~~~~W;~OLARIZATION DISCRllA-

PERMANENTLY FASTEN ANTENNA ;
INSTALL CIRCULAR FLEXIBLE
WAVEGU 10E .

REMOVE MOOE FILTER; ORIENT
TRANSDUCER (R) FOR MAXIMUM
SIGNAL.

ORIENT TRANSDUCER (~) ANO
TUNING SECTION FOR MINIMUM
RECEI vED SIGNAL. LOCK ALL
WA VEGU 10E FLANGES.

MELSURE SIGNAL LEVIL.

tAzAsuRz SIGNAL LEVEL.

RESTORZ WAVEGU IOE
CONNECTIONS TO NORMAL.

and Waveguide Components Using
ED-5941 0-70 Transducers
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(2) The remaining mounting clamp assem-
blies, shown in Fig.. 7, should be loosened

so that the mounting frame is free to turn on
the mounting ring.

(3) Apply lubricant to the top surface of the
circular mounting ring in such a manner

that the area of contact between the ring and
mounting frame will obtain lubrication dur-
ing

(4)

the

(5)

adj u~tment.

Install the azimuth scale to the circular
mounting ring at a point convenient to
azimuth adjusting screw.

Adjust the four guide wheels on the
mounting frame for minimum clearance,

without binding, between the wheels and the
circular mounting ring.

Caution: Failure to adjust the guide wheels
properlg will cause excessive plag between
the mounting frame and ring, leading to
false azimuth scale readings during adjust-
ment.

(6) Watch the signal level meter, indicated
in Fig. 4, at the receiving station. It will

be neces~ary to adjust the IF attenuators as
required so that the meter reads on scale.
Turn the azimuth adjusting screw to rotate
the antenna through the maximum received
test signal (main lobe) and through one lobe
each side of the main lobe for positive identi-
fication. The side lobes in general will pro-
duce a signal level approximately 12 db down
from the main lobe and be spaced about 2.5
degrees from the main lobe. Record the read-
ings of the azimuth scale for points about 4
db down (equal within ~0.25 db) on opposite
sides of the position observed for maximum
received signal. The difference on the azimuth
scale between these two readings should be
about 2.5 degrees.

(7) Using the azimuth adjusting screw, orient
the antenna so that the azimuth scale

indicates a reading halfway between the two
points obtained in (6).

(8) Tighten the three mounting clamp assem-
blies to the mounting ring to secure the

azimuth adjustment. Remove the azimuth ad-
j usting tool and reassemble and secure the
mounting clamp.

L15T 5 .WCJ,JN71NG
FRAME AS5ZMBLV

f‘“4 ‘ 9

LIST d -MOUNTING
BASE ASSEMBLY

Fig. 7- KS-15676

Mounting

.

Horn — Reflector

Clamp Assembly

Antenna

5.o4 In Eleoution

(1) Loosen the locking nuts on the tilt-control
assembly. Watching the signal level meter

at the receiving end, adjust the tilt-control
turnbuckle so that it rotates the antenna
through the maximum received signal (main
lobe) and through one lobe above and below
the main lobe for positive identification, Re-
cord the complete number of turns of the
turnbuckle between points about 6 db down
(but equal within fiO.25 db) on the two sides
of the position for maximum received signal,
The difference should be about nine turns.

(2) Using the turnbuckle, adjust the orienta-
tion of the antenna halfway between, ac-

curate to 1/4 turn of the turnbuckle.

(3)

5.05

5.06

Tighten the locking nuts on the tilt-
control assembly.

The receiving antenna, next, is oriented
for the maximum received test signal.

in azimuth follow the procedure outlined
in 5.03, but do not remove the azimuth

adjusting screw at this time.

5.07 Zn elevation follow the procedure outlined
in 5.04.

Page 8
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1SS 1, SECTION 402-421-206,

5.08 The receiving antenna is next oriented for
the minimum received test signal from

the cross-polarized component as follows:

(1) Loosen the bolts in the circular flange
between the transducer MT1, shown in Fig. 1,
and the feed horn. Rotate the transducer to
the approximate position for the minimum re-
ceived test signal.

Caution: This tuning point is verg sharp.
Adjust S1OW1Uor it will be missed com-
pletely.

(2) Tighten the bolts finger tight, but loose
enough so that the transducer may be

rotated with the P-38B665 wrench. Using this
wrench, adjust the transducer to the correct
position for the minimum received test signal.

Caution: In making this adjustment, it will
be found helpful if any mechanical side-
thrust at the rotary joint is reduced to a
minimum while rotating the transducer.

(3) Readjust the IF attenuators so that the
signal level meter reads O dbm when the

test signal is being received from the trans-
mitting antenna. Record the sum of the IF at-
tenuator settings as H1. HI will be compared

.— with P1 obtained in (6).

(4) Loosen the bolts in the circular flange
between the transducer MT1, Fig. 1, and

the feed horn. Rotate the transducer to the
approximate position for maximum received
test signal.

(5) Tighten the bolts finger tight but loose
enough so that the transducer may be ro-

tated with the P-38B665 wrench. Using the
wrench, adjust the transducer to the correct
position for maximum received test signal.

(6) Set the IF attenuators so that the signal
level meter reads O dbm when the test

signal is being received from the transmitting
antenna. ILword the sum of the IF attenuator
settings as P1.

Requirement: The difference between H1
and P1 shall be at least 40 db.

If this requirement is not met, loosen the
mounting clamp assemblies on the receiving
antenna frame. Repeat the tests listed in
5.08 (1) through (6), but in (2), after ad-
j usting the transducer for minimum received

signal, adjust the azimuth adjusting screw
in the direction which causes the minimum
received test signal to decrease in magnitude.
Limit this adjustment to a maximum change
of &O.3 degree. Although the required dif-
ference between maximum and minimum sig-
nals is 40 db, a greater difference is desirable.

(7) Tighten the mounting clamp assemblies
on the receiving antenna frame. Remove

the azimuth adjusting screw and reassemble
the mounting clamp and tighten.

6. CHECK BETWEEN MEASURED RECEIVED SIGNAL

POWER AND THEORETICAL RECEIVED POWER

6.01 Procedure:

(1) Measure the maximum received signal
power as outlined in Section 410-100-510

for antenna orientation. Record this value as
RL1.

Note: If the ED-45465 cable assembly and
ED-45466 transducers are being used in the
waveguide runs, their loss will not normally
be included in the final circuit, and the re-
ceived signal power measured in (1) should
be increased by 2.0 db for each set of trans-
ducer cable assemblies used.

(2) Calculate the theoretical value of received
power for the path being measured as in

succeeding steps.

(3) From Table A, find the received power
from waveguide to waveguide, for a fre-

quency of 3950 mc.

(4) From Table B, column 2, find the cor-
rection for two KS-15676 antennas for

the frequency of the test signal.

(5) From Table B, column 3, find the attenu-
ation per foot for the circular waveguide.

Multiply by the total number of feet of cir-
cular waveguide for both transmitting and re-
ceiving antenna runs.

(6) From Table B, column 4 or 5, find the at-
tenuation per foot for the rectangular

waveguide. Multiply by the total number of
feet of rectangular waveguide for both trans-
mitting and receiving runs.

(7) Add the loss for the branching filters in-
cluded between the transmitting and re-

ceiving equipment. See Fig. 8 for represen-
tative figures of this loss. It will be noted that
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SECTION 402-421-206

each successive channel filter adds 0.2 db loss shown in Fig. 8 for the particular channel be-
to the basic channel No. 1 loss of 0.5 db. ing measured. For example: If channel 4 is
Should a channel-dropping filter be omitted at being measured, with channels 1 and 2
a station because that channel is not equipped, equipped, and channel 3 not, then the branch-
the resultant loss becomes 0.2 db less than that ing filter loss becomes 0.9 db.

TABLE A*

NORMAL RECEIVED SIGNAL USING TWO KS-1 5676 ANTENNAS

ANTENNA RECEIVED ANTENNA RECEIVED

SEPARATION SIGNAL

ANTENNA RECEIVED

SEPARATION SIGNAL SEPARATION SIGNAL

miles dbm miles dbm miles dbm

7 –19.5 20 –28.6 42 –35.0
8 – 20.6 21 –29.0 44 – 35.4
9 –21.6 22 –29,4 46 –35.8

10 – 22.5 23 –29,8 48 – 36.2 .

11 – 23.3 24 –30.2 50 – 36.5
12 –24.1 26 –30.8 52 – 36.9
13 – 24.8 28 –31.5 54 – 37.2
14 – 25.5 30 –32.1 56 –37.5

15 –26.1 32 –32.7 58 –37.8
16 –26.6 34 – 33.2 60 –38.1
17 –27,1 36 –33.7 62 – 38.4
18 – 27.6 38 –34.2 64 – 38.7

$19 –28.1 40 –34.6 66 –38.9

* Applies if transmitting power is +27 dbm at a frequency of 3950 me,
Neglects waveguide and filter loss.

TABLE B

CORRECTIONS FOR DIFFERENT FREQUENCIES

COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5

CORRECTION ATTENUATION ATTENUATION OF ATTENUATION

FREQUENCY FOR TWO OF 2.812 COPPER OF BRASS

KS-15676 CIRCULAR WR229 WR229

ANTENNA WAVEGUIDE RECTANGULAR RECTANGULAR
WAVEGUIDE WAVEGUIDE

mc db db db per foot db

3730 –1.1 0.0040 0.0089 0.0124
3830 –0.7 0.0039 0.0087 0.0121
3890 – 0.4 0.0039 0.0086 0.0119
3950 0.0 0.0038 0.0084 0.0117

4010 +0.4 0.0038 0.0083 0.0116
4070 + 0.8 0.0037 0.0082 0.0115
4130 +1.2 0.0037 0.00815 0.0114
4170 +1.6 0.0037 0.0081 0.0113
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TO ANTENNA

t

Cli 1 cm 2 CH 3 Cli 4 CH 5 CH 6

-0.5 db -0.7 db -0.9 db -1.1 db -1.3 db -1.5 db

Fig. 8- Branching Filter Loss Versus Channel
Number

(8) Obtain the algebraic sum of (3) through
(7) and designate as P3, the calculated

received power.

Requirement: P3 and RL1 shall not dif-
fer by more than 3 db.

(9) Example of a calculation of P3

Conditions:

Path Length 26 miles
Test Frequency (Channel 2) 4010 mc

Waveguide runs:

Transmitting Antenna:

Circular Waveguide 269 feet
Rectangular Waveguide 54 feet

Receiving Antenna:

Circular Waveguide 175 feet
Rectangular Waveguide 42 feet

Branching Filters: 2 at each end

Calculation:

Step

(3)

(4)

(5)

(6)

(7)

(8)

Received power
(26 miles)

Antenna correction
(4010 mc)

Circular waveguide
(444 by 0.0038)

Rectangular waveguide
(96 by 0.0083, copper)

Branching filters
Channel 2 — (2 filters
at each end)

Calculated Received
Power (P3)

–30.8 dbm

+0,4 db

–1.7 db

–0.8 db

–1.4 db

–34.3 dbm

(10) After the antenna and transducer at
each end of the circuit have been aligned

as covered in Parts 2, 3, 4, and 5 and the re-
quirement in Part 6 has been met, a check
should be made to tighten, if necessary, the
mounting clamp assemblies to the mounting
ring and the lock nuts on the tilt-control as-
semblies.

7. FLEXIBLE-WAVEGUIDE

CROSS-POLARIZATION

INSTALLATION AND

CHECK

7.01 At the Receiving Antenna

(1) After the receiving antenna has been ori-
ented in accordance with Part 5, replace

the KS-5783 flexible rectangular waveguide
with KS-15690 flexible circular waveguide.
KS-15690, List 1 flexible circular waveguide,
having a length of 8 feet, is used to connect the
rigid circular waveguide to the bottom of the
KS-15676, List 3 feed horn. This is shown on
ED-59393-01. There may be several flexible
waveguides in the crate which will be marked
as follows:

(Number in crate) — KS-15690, ~

FLEXIBLE CIRCULAR WAVEGUIDE.

(2) The attachment of the upper flange of the
flexible waveguide to the feed horn is ac-

complished by using an O ring gasket, and the
bolts, nuts, and lockwashers supplied with the
flexible waveguide. No wafer is required for
the joint at this end.

(3) In order to attach the flexible waveguide
to the rigid waveguide, proceed as fol-

lows :

(a) Always bring the rigid waveguide up to
meet the lower flange of the flexible

waveguide. Do this by adjusting the four
3/4-inch square nuts in order to raise the
split plate which supports the waveguide
run. This is accomplished by loosening the
locking nuts on top of the split plate and
alternately turning, by the same amount,
each of the four square nuts which support
the plate.

Caution: The flexible circular waveguide
is not extensible and should never be forced
down to meet the rigid waveguide.
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(b)

402-421-206

When the adjustment incomplete, each
of the nuts shall have been raised the

same amount and the locking nuts shall be
secured again.

Caution: Never take more than a quarter
turn at ang time on ang of the square nuts
which support the split plate.

(c) Before making up the lower joint, form
the flexible waveguide into a smooth

curve so that its lower flange is parallel to
and in contact with the upper flange of the
rigid waveguide. A precise setting is neces-
sary to avoid strain on the flexible wave-
guide.

(d) Make UPthe joint between the flexible
and the rigid circular waveguide using

an O ring gasket, a thin wafer, four of the
bolts supplied with the flexible waveguide,
and the four bolts supplied with the split
plate of the hanger assembly. Use the nuts
and lockwashers supplied with these bolts.

Note: If the elevation of the antenna is
changed at any time after the flexible cir-
cular waveguide has been installed, read-
justment of the hanger plate is required. Be-
fore m%king a change in elevation adjust-
ment, the bolts should be removed from the

joint, and the split plate should be lowered
to allow the lower flange of the flexible
waveguide to move f reel y. When the adjust-
ment is completed, a new setting of the split
plate should be made as described in (3)
above, after which the joint may be made up
again.

7.02 Cross-polarization Check and Final Ori-

entation of Transducer MT3 — Station B

Note: Stations A and B are shown in
Fig. 5. Station B was called receiving an-
tenna during antenna orientation.

(1) Move the telephone from the antenna
deck and relocate it at the bottom of the

waveguide run. The man orienting MT3 now
may communicate with the man at the re-
ceiving equipment.

(2) Remove the mode filter FL1 from its place
in the test setup shown in Fig. 1.

(3) Using eight 5/16-18 bolts 1-1/4 inches
long, reconnect the ED-59455-70 tuning

section to the base of the circular waveguide
run in place of the mode filter FL1 as shown
in Fig. 9.

(4) Using eight 5/16-18 bolts 1-1/4 inches
long, loosely connect transducer MT3 to

the tuning section as shown in Fig. 9. Rotate
MT3 to the approximate position for the max-
imum received test signal.

(5) Now tighten the bolts finger tight, but
loose enough so that MT3 may be rotated

with a P-38B665 wrench. Using this wrench,
adjust MT3 to the correct position for the
maximum received test signal.

(6) Set the IF attenuators so that the signal
level meter reads O dbm when the signal is

being received from the transmitting antenna.
Record the sum of the IF attenuator settings.

(7) Next loosen the bolts and rotate trans-
ducer MT3 to the approximate position

for minimum received test signal.

(8) Tighten the bolts finger tight, but loose
enough so that MT3 may be rotated with a

P-38B665 wrench. Using this wrench, adjust
MT3 to the correct position for the minimum
received test signal.

(9) Set the IF attenuators so that the signal
level reads + O dbm when the signal is

being received from the transmitting antenna,
Record the sum of the settings for the mini-
mum test signal as received in (8).

Requirement: The difference between the
maximum and minimum received test sig-
nals shall be at least 30 db. If this require-
ment is not met, rotate the ED-59455-70
tuning section about 15 degrees and repeat
the tests listed in (4) through (9). Continue
to rotate the tuning section to new positions
until the requirement in (9) is met. Tighten
the bolts in the flanges joining the tuning
section to the circular-waveguide run.

(10) Leave MT3 in the position for the mini-
mum received test signal. Remove the

5/16-18 bolts 1-3/4 inches long, and replace
and tighten the 5/16-18 bolts 1-1/4 inches long,
between MT3 and the ED-59455-70 tuning
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WAWEGUIDE
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Fig. 9- Orienting the Transducer and the

Tuning Section

section without disturbing the orientation of
the MT3. Remove the 1/4-20 bolts 1-3/4 inches
}o%g, and replace and tighten the 1/4-20 bolts
1-1/4 inches long, between MT3 and the
KS-5783 flexible rectangular waveguide.

7.03 At the Transmitting Antenna: In order
to install the flexible waveguide at the

transmitting antenna, follow the instructions
given in 7.01 (3).

7.04 Cross-polarization Check and Final Ori-
entation of Transducer MT3 — Station A

Note: Stations A and B are shown in Fig. 5.
Station B was called receiving antenna dur-
ing antenna orientation. Follow 7.02, (1)
through (10). Then continue as follows:

1SS 1, SECTION

(1) With transducer MT3 in
the minimum received

402-421-206

position for
test signal,

mark MT3 and the mating tuning section
in such a way that this position will not
be forgotten. This probably can be done
best by making a pencil mark on the wave-
guide portion of MT3 and another on the
waveguide portion of the tuning section in
line with a bolt.

(2) Rotate MT3 90 degrees, the angular
distance between the center lines of

bolts that are two holes apart. Remove the
5/16-18 bolts 1-3/4 inches long, and re-
place and tighten the 5/16-18 bolts 1-1/4
inches long, between MT3 and the cir-
cular-waveguide run without disturbing
the orientation of MT3. Remove the 1/4-20
bolts 1-3/4 inches long, and replace and
tighten the 1/4-20 bolts 1-1/4 inches long,
between MT3 and the KS-5783 flexible
waveguide.

(3) Recheck the path loss by following
the instructions given in Part 6.

7.o5 Removal of Test Equipment: Disconnect
the test equipment from the TD-2 equip-

ment, and restore the TD-2 equipment to working
order as follows:

(1) At both stations, remove pinch clamps
from the air lines, remove the air gauge

from the pressure window, set the manual
gain control switch on the IF main amplifier
to AUTOMATIC, and recover the telephones
on the special network.

(2) At the transmitting station (station A),
disconnect the oscillator from the trans-

mitting equipment and reconnect the converter
to the branching filter.

(3) At the receiving station (station B), dis-
connect the test equipment from the re-

ceiving equipment, and reconnect the receiving
equipment.
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