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INTROTUCTION:

Tn accordance with the request of Mr. N. S. Parks of Mobile Communications Engineering
open field radiation measurements were made on a General Electric Type ET<1C Trans-
mitter. The opurpose of these measurements was to:

{1) See how closely our open field neasurements cen be duplicated by the
FCC and other interested companies. These measurcments will be made
by the FCC and other interested companies and will be discussed at a
future meeting of the RETYMA Subcommittee on Transmitters, TRB.1. From
these discussions i is hoped that a method of measurement can be
formulated so that good correlation of open field measurements can be
obtained between Field Sites.

(2) See how closely our own results can be duolicated over a period of time.

Previous measurements were made on this same transmitter in July 1955
end again in October 1955.

NWSCRIPTION OF UNIT:

The ET-1C transmitter consists of two chassis mounted in an uncovered rack. These
two chassis contained all the transmitter circuitry including the oower supnly.

The transmitter has a power output of 50 watts at its fundamental frequency of
155.43 me. The transmit frequency of 155.43 mc is derived from a 6.47625 me crystal.

TEST "QUIPMFNT:

The followineg test squipment was used in this evaluation:

NDesignation 2123 Serial WNo. Range
MM=304 Receiver 16512 20=400 me
NM=50A Receiver 137=T 370<1,000 me
HP-678C Signal Generator 195 10-1480 me
HP-612A Signal Generator 312 L450-1200 mc
Stoddart Turret Attenuator 0=100 db

TRST PROCENURE:

A. Transmitter Harmonic and Sourious Measurements

The radiation measurements were made at the Moorestown Incidental Radiation Field
Site at a distance of 100 feet from the transmitter. For the antenna radiation measure=
ments the transmitter outout was fed to the antenna supnlied with the unit. For the
case radiation measurements the transmitter output was fed into a 51.5 ohm Bird watt-
meter load, TFor both cases the orocedure followed is as followss
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(1) Based upon the knowledge previously obtained concerning the relative
strength of the spuriocus and hamonic frequencies (See Report #RI=22-55),
only the following frequencies were measured: 38.9, 77.8, 155.4, 311,

166, 622 and 777 mec. These frequencies correspond to fo/l, fo/2, fo ,
2fo, 3fo, Lfo, and 5fo respectively, where fo is the fundamental frequency.

{2) Tach time the trensmitter was fed into either the antenna or the dummy load
the transmitter was tuned for neak output.

(3) When a frequency siznal from the transmitter was found, the turntable upon
which the transmitter rested was rotated to give maximum radiation.

{44) The measurine antenna was then varied over a height of 7 to 20 feet above
the ground nlane and fixed at the height at which it incurred a maximum
si gnal e

(5) Since there was no means to auntomatically rotate the receiving antenna
360 degrees, measurements were rade only with the receiving antenna vertical
and horizontal. Of these two readings the meximum reading was selected for
comparison with the fundamental maximum received signal and a db ratio was
obtained.

The receivers were used solely as detectors, the signal generators were
used to determine the absolute levels,

B. Calibration of Field Site:

The path loss of the field site was measured using two identical dipole antennas
set un as shown in the following diagram.
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(1)

(2)

(3)

(L)

(5)

following procedure was used to obtain the oath loss:

The transmitting antenna was set on the turntable platform at a height of
five feet obove the eround plane. (This is the seme height that the ET=1C
Transmitter antenna was set at.) ‘

With both coaxial gwitches in Position 1 both the signal generator and the
receivers were tuned to a frequency of interest. The lengths of both
antennas were oreviously adjusted for this frecuency,

The elevation of the receivineg antenna was varied from 7 to 20 feet to obtain
a maximum deflection on the receiver,

The coaxial switches were both switched to Position 2, and the signal
eenerator outont was adjusted to pive the same deflection on the receiver
as obtained in (3).

The difference of the db readings ottained in (L) and (3) when corrected for
the cable losses is the field path loss of the site in db,

C. Joplication of the Tield Site Path Loss:

The field path loss in db was us~d in the following manner:

(1)

(2)

(3)

In part A(5) of the Test Procedure the relative strength of all the
harmonic and sourious frequencies was caleculated in db below the fundamental
transmitter freguency.

In part B{5) of the Test Procedure a curve of the field path loss in db
versus frequency was obtained.

At each harmonic &nd spurious frequency obtained the &ifference in db between
the path loss at the fundamental and the path loss at the freguenecy of
interest wass

a. Added to the relative db strength of the frequency of interest if
the nath logs at the freguency of interest was lower than the
path loss at the fundamental freguency.

b. Subtracted from the relative db strensth of the fraquency of
interest if the path loss at the frequency of interest
was higner then the vath loss at the fundamental frequency.

TEST R7SULTS and CONCLUSIONS:

The test results and calculations are tabulated in data sheets attached to this revmort.
A summary of these results is tabulated below. Also included are the db levels found
by Motorola, General Flectrie, and the FCC.
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Conclusions which might be derived from an examination of the above results
are:

(1) Correlation of results between field sites is difficult to obtain. With
the transmitter terminated into its antenna the minimum deviation betweasn
field sites was 1l db and the maximum deviation was 33 db. When the
transmitter was terminsted into a dummy load the minimum and maximum
deviation was B db and 27 db respectively. (See Table b - resulis cor-
rected for path loss.)

(2) Correlation of results on the same field site taken over a long veriod
of time are likewise difficult to obtain. With the transmitter termin-
ated into its antenna the minimumM and maximum deviation was U db and
29 ¢db resvectively. When the transmitter was temminated into a dummy
load the minimum and maximum deviation was 9 db and 11 db respectively.
(See Table b - results corrected for path loss.)

{3) Better correlation cf results are obtained when the transmitber is ter-
minated into a dummy load.

(L) Correcting the results for path loss does not increase the degree of
correlation as shown in the table below:

Antenna Minimum Maximum
Termination Deviation {db) Deviation (db)
Dummy Load i 11 Path loss
Antenna 2 27 neglected
Dummy Load 0 i 3 § Path loss
Antenna L 29 taken into
account

{5) The path loss has not changed significantly between results taken
August 1955 and March 1956.

(6) In view of the above it is suggested that with regards to open field
measurements:

{a) A1l measurements of harmonic and spurious frequencies be made with
the transmitter terminatdd into a durmy load. These measurements
then be compared to the fundsmental frequency with the tranmmitter
terminated into its antemna.

{b) Path loss be neglected. However, the field site should be ealibrated
periodically to mske sure the actual path loss compares reasonalby
well with the theoretical path loss.
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