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AUTHORIZATION

i, In accordance with references (a) and (b), the
XBC Experimental Radio Beacon Equipment was installed and tested
on board the USS HARRY LEE (AP17) and associated landing craft.

Reference: (a) BuShips 1itr G-567/52(480-H) of 28 May 1942
to Naval Research Laboratory.

(b) Navy Dept. ltr FF1/8567/882-3 of 5 December
1942 to Comdr. Amphibious Force g, S.
Atlantic Fleet.

(¢) NRL 1tT C-S67/S24 of 26 May 15s2 to
BuShips.

(d) BuShips memorandum (480-H) of 21 August
1942 to (470).

(e) MRL 1ltr C-S567/S24(381) of 10 November
1942 to Buships (925).

(£) NRL 1tr C-FZe5/380 of 24 November 1942
to BuShips (925).

INTRODUCTORY

25 The XBC Experimental Radio Beacon Equipment was
designed for navigational guidance and control of landing craft.
This equipment consists of:

(a) A redio transmitting system with a aual opeam
antenna installed on a ship from which landing
operations are to be made,

(b) A redio receiving system installed in the
landing craft.

. The radio transmitting system is illustrated in
Pletes 1 and 2., The various units comprising the transmitting
equipment are shown in Plates 3 to 16. The Model YG Transmitter
used in the equipment has an output power rating of 25 watts
at 246 me. The total weight of the assembled equipment as
shown in Plates 3, 4, and 5 is 925 pounds. When necessary
the equipment can be disassembled into the component units
shown in Plates 7, 11, 14, and 15. The greatest weight of
any one component unit would then be 180 pounds. A brief
description of the principles of operation of the subject
XBC equipment is given below, The XBC transmitting equipment
consists of a Y& transmitter, a yadio range keyer, a link
circuit relay, a "U" section, phasing section, end an antenna.
A block diagram of the equipment is shown in Plate 1. The
radio range keyer automatically keys the link circuit relay
to transmit A's end N's interlaced on the dual beam antenna,
In addition, it automatically transmits an identification




signal periodically on both the A and N beams., The "U" section
of line is shorted at either point A or the point N at all
times. If the short is at N, then the right hand part of the
"J" gection presents a high impedance at ooth the points O and
1. Hence, the r-f power from the YG transmitter flows through
the OAG part of the "U" section., At the point G the power
divides, with half of it going directly to antenna B, while

the other half passes through the phasing section and then to
the antenna C. Thus, the antenna current in antenna B leads
that in antenna C by the electrical length of the phasing
section. The center of the beam is no longer at right angles
to the antenna but is shifted to the right by an angle 9§, as

is shown in Plate 2. Similarly, if the contacts A were shorted
and N were open, one would obtain the N beam in Plate 2. Thus,
one has a dual beam anteana. The link circuit relay is acti-
vated by the radio range keyer so that an A is transmitted on
the A beam and an N on the N peam, These signals are inter-
laced, so, if a receiver is to the right of the line OP (see
Plate 2), an A is heard in the receiver; if the receiver is

to the left of the line OP, then an N is heaxd, and if the
receiver is on the line OP a steady signal is obtained, The
width of this steady signal beam is less than one degree, but
the beam width of the combined A and N signals is about 45
degrees.

e The radio receiving system consists of a standard
Nevy Model RU Aircraft Communication Receiver with a Model ZB
Homing Adapter and a directive antenna having an angle of
reception of 130 degrees at half power (see Plate 18). The
Model RU Receiver has a sensitivity of 2 to 5 microvolts per
meter. The RU-ZB receiver combination has an overall sensi-
tivity of approximately 40 microvolts per meter. Any other
receiver having operating characteristics similar to the RU-ZB
combination could be substituted, The total weight of the
receiver (Plate 17) is 30 pounds. The 130-degree beam antenna
shown in Plate 18 weighs 9 pounds, and the antenna mast approxi-
mately 50 pounds. A waterproof box would be recuired to house
the receiver in a permanent installation.

S Since this radio beacon sy stem employs the aural
method of guiding the receiver operator, the coxswain in the
landing boat need only wear a set of headphones. When once
properly installed and tuned to the operating frequency of
the transmitter, the only receiver controls which will need
to be operated by the coxswain for cw reception will be the
on-off switeh and the volume control; thus his hands will be
relatively free for maneuvering the boat.

6. With an aural type of beacon such as the XBC
equipment the accuracy with which the proposed landing point
can be locatsd depends upon the following factors:




(a) Response characteristics of receiver.
(b) Aural characteristics of receiver operator.
(c) Distance between landing point and ship.

(d) The field strength pattern of the dual beam
transmitting antenna. In other words, the
accuracy with which a proposed objective can be
located at distances near the maximum useful
range of the on-course signal will be less than
at shorter distances.

Te Certain fundamental facts which have an important
bearing on the successful operation of this equipment are given
below:

(a) The deck or platform on the ship on which the
transmitting equipment is installed must be at
least 30 feet above the water line; this will
give an antenna height of at least 40 feet avove
the water line (see Plate 20).

The location of the transmitting equipment must

be such that a clear view horizontal angular range
of at least 270 uegiees is available; by clear
view angular range is meant a view entirely free
from obstructions such as masts, stacks, guys,
stays, and the like, Such obstructions can
seriously distort the radio beam from the XEC
equipment.
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(c) Provisions must be made which will enable the
transmitter operator to make accurate corrections
in the bearing of the radio beam to compensate for
changes in the ship's heading. This is of vital
importance, since the whole success or failure
of the landing operation depends upon the accuracy
of this bearing. DBecause of the time lag inhelent
In The use of a telephone system, it is recom-
mended that a gyro-compass repeater be installed
aloéngside  the XBC equipment for this purpose.

(d) The receiving element of the receiving antenna
must be shielded to such an extent as to preclude
reception of reflected signals. The angle of
reception of the receiving antenna, however, must
be wide enough to compensate for variations in
the course or heading of the landing boat.
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(e) The height of the receiving antenna avpove the
water line must be at least 15 feet to insure
reception of a usable signal in the on-course
beam at a distance of nine nautical miles.

The results of the tests described herein indi-
cated that a height of 15 feet is adequate with
the 130~degree beam antenna for the above range.

8. The purpose of this project was to determine the
following factors under simulated actual operating conditions:

(a) The maximum useful range of the om-course radio

beam.

(b) The accuracy with which landing craft can locate
a proposed objective oy following the on-course
signal.

(c) The approximate width of tue on-course beam,

(d) The effect of another ship passing through the
radio beam between the transmitting and receiving
antennas,

(e) The effect of directing the radic beam toward
reflecting objects, such as high cliffs on the
shore line, other ships, or the operating ship's
own superstructure,

(f) The usefulness of voice modulation on the radio
beam.

(g) To cain as much information as possible, from a
practical viewpoint, relative to location and
installation of the transmitting equipment aboard
ship and the receiving equipment on the landing
craft.

LANDING PROCEDURE

Do Ship's officers experienced in actual landing
operations gave the following information in regard to the
general procedure carried out:

Landings are usually made under cover of darkness with
all lights on ships and boats completely blacked out., If the
sea is rough, as many boats as desired are lowered into the
water on the lee side of the ship and loaded. The ship is
then turned 180 degrees to enable the remeainider of the boats
to be lowered and loaded on the lee side. While this activity
is taking place, the loaded boats circle around off to omne
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side of the ship in what is termed a "rendezvous." When all
of the landing voats are ready to go ashore, they are directed
to the "debarkation line," from whence the invasion landing

is made,

MEASUREMENTS AND RESULTS

10, Ten test runs were made to determine the factors
listed in paragraph 8 The participating personnel conducting
the tests were as follows:

Lt. Comdr. A. C. Stocker, RMO of Atlantic Fleet
L Amphibious Force.

it., €. A, Burmister, U.S5.C.andG.s.

Iz, 8, L. D, Allen; RNRE.:

Ensign Baxter, Boat Officer, USS HARRY LEE.

Three Seamen, USS HAKRY LEE,

A. A, Cory, Senior Radio Engineer, RMO Office,

Norfolk Navy Yard.

I. G. Robbins, Associate Radio Engineer, NRL.

W. A. White, Contract Employee, NRL.

K., P. Hunter, Contract Employee, NRL.

The USS HZRRY LEE was anchored at a point 5.5 miles north
of Cove Point Light, Md., and about 1.5 miles off shore.

i1, The X3C transmitting equipment was installed on
the 20 mm anti-aircraft gun platform above the 5-inch gun
platform on the after deck of the USS HARRY LEE {see Plate 20},
Certain modifications to the anti-aircraft gun platform were
necessary in order to make the installation. A deteailed
description of these modifications is given in paragraphs
4 and 5 of Appendix A. As indicated in Plate 20, the resulting
antenna height avove the water line was 44 feet. This
location provided a clear view horizontal angle of approxi-
mately 300 degrees. Officers on board ship who were experi-
enced in landing operations were of the opinion that this
angular range was adequate for almost any land ing operation,
The ship's telephone system was utilized in relaying from
the bridge to the XBC operator each one-half degree change
in ship's heading.

2. The receiving equipment was installed in a 36-foot
Bureka personnel boat (LCP(L)) as shown in Plate 21, No
attempt was made to simulate a permanent installation of the
receiver for these tests. A detailed description of the pro-
posed permanent installations of the receiving equipment aboard
various types of landing craft is given in paragiaphs 18 to
25 of Appendix A. Unless otherwise indicated, the 130-degree
beam receiving antenna was mounted on a l5-foot mast. The
total height of the antenna above the water line was approxi-
mately 16 feet.
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side of the ship in what is termed a "rendezvous." VWhen all
of the landing boats are ready to go ashore, they are directed
to the "debarkation line," from whence the invasion landing

is made.

MEASUREMENTS AND RESULTS

10, Ten test runs were made tO determine the factors
listed in paragraeph 8. The participating personnel conducting
the tests were as follows:

Lt. Comdr. A. C. Stocker, RMO of Atlantic Fleet
7] Amphibious Force.

Lt. C. A. Burmister, U.S.C.andG.S.

1. ¢. L. D. Allen; NBL.

Ensign Baxter, Boat Officer, USS HARRY LEE.

Three Seamen, USS HAKRY LEE.

A. A, Cory, Senior Radio Engineer, RMO Office,

Norfolk Navy Yard.

L. G. Robbins, Associate Radio Engineer, NRL.

W. A. White, Contract Employee, NRL,

R, P. Hunter, Contract Employee, NRL.

The USS HAKRY LEE was anchored at a point 5.5 miles north
of Cove Point Light, Md., and about 1.5 miles off shore.

1l. The X3C transmitting equipment was installed on
the 20 mm enti-aircraft gun platform above the 5-~inch gun
platform on the after deck of the USS HARRY LEE (see Plate 20).
Certain modifications to the anti-aircraft gun platform were
necessary in order to make the jnstallation. A detailed
description of these modifications is given in paragraphs
4 and 5 of Appendix A. As indicated in Plate 20, the resulting
antenna height avove the water line was 44 feet. This
location provided a clear view norizontal angle of approxi-
mately 300 degrees. Officers on boerd ship who were experi-
enced in landing operations were of the opinion that this
angular range was adequate for almost any land ing operation.
The ship's telephone system was utilized in relaying from
the bridge to the XBC operator each one-half degree change
in ship's heading.

12, The receiving equipment was installed in a 36-foot

Eureka personnel boat (LCP(L)) as shown in Plate 21, MNo
attempt was made to simulate a permanent installation of the
receiver for these tests. A detailed description of the pro-
posed permanent installations of the receiving equipment aboaid
various types of landing craft is given in paragraphs 18 to

25 of Appendix A. Unless otherwise indicated, the 130-degree
beam receiving antenna was mounted on a 15-foot mast. The
total height of the antenna above the water line was approxi-
mately 16 feet.
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Maeximum Useful Range

33 The 130-degree receiving antenna was mounted on
a 20-foot mast. The XBC radio beam was trained on a buoy
11 miles distant toward Barren Island. The simulated landing
party followed the on-course signal reliably for a distance
of 9.9 nautical miles. At this distance the signal level
was approximately at receiver noise level so that increasing
concentration on the part of the coxswain would be necessary
to hear the signal.

14. Because of poor visibility it was impossible for
the landing party to see the ship beyond three miles. There
were other ships in the vicinity also, making it difficult to
determine which one was the USS HARiKY LEE. However, on the
return trip, by following the on-course signal, the coxswain
was soon aple to distinguish between ships. The identification
feature of the XBC ecuipment would enable the coxswain to
distinguish between ships if more than one XBC equipment were
in operation at tne same time.

15 During the course of this run the telephone line
on the ship, used to communicate changes in ship's heading to
the transmitter operator, became inoperative for 10 minutes,.
During this time the bearing of the radio beam was uncorrected.
The landing party was eight miles out at the time and was
forced to cruise on the "N" side of the on-course signal.
When the bearing of the radio beam was finally corrected on
the ship a change of 15 degrees was made. The landing party
then found itself on the "A" side of the on-course signal.

By reveising the boat's course the coxswain soon picked up
the on-course signal without further difficulty.

16. Since the signal became unreliable while the boat
was still a mile short of its objective, no attempt was made
on this run to obtain an approximation of the on-course beam
width,

il The receiving antenna mast was not provided with
guys for additional support against whipping. A fairly heavy
sea was running during this test and, as a result of the
violent whipping, the mast sustained a 10-degree bend just
aoove the upper support (see Plate 21). It was evident that
a 20-foot mast would require additional support.

Landing Accuracy at Maximum Useful kange

18. The radio beam was trained on a buoy 9.6 nautical
miles from the ship. The meximum range attained with a usable
cw on-course signal was nine nautical miles. By increasing
the height of the antenna mast from 15 feet to 20 feet, the




ebove maximum reliable range was inersased to 10 miles; .this
checked the results given in parugraph 13. At this distance
the receiver noise was beginaing to obscure the aesired signal.
This noise is inhexent in the receiver, and is not atmospheric
Oor man-made inteiference,

19. An attempt was made here to determine the width
Of the on-course beam. The receiving boat airived at a point
about 100 yards to the east of the buoy (9.6 miles from the
skhip). This point was well within the on-course beam. By
running at richt angles across the beam a rough estimate of
750 yards (2°) was obtained as the apparent beam width. This
cannot be construed as the true beam width opecause:

(a) The measurement was made at the maximum usaole
range of the on-course signal.

(b) The distances between audible "A" and auaiole "N"
were rough estimates by the boat personnel,

(c) The signal level at which the receiver operator
considered the A and N characters audible was
alsoc an estimation.

(da) During this test the ship's head was changing as
much as 1 degree every 15 seconds for which
corresponding corrections in the on-course bpeam
bearing had to be made,

Previous measurements at ranges up to 7.5 nautical miles have
indicated an on-course beam width of approximately 0.6 degree
(see reference (f)).

20, Voice modulation was also used intermittently in
this test. The apparent maximum range for understandable
voice communication with the XBC equipment as it is now designed
is 6.5 to 7 nautical miles. Further details in regard to this
test are given in paragraph 27 of Appendix A,

Landing Accuracy at 5,5 Miles

.t 9 A run was made with the radio beam directed on a
ouoy 5.5 miles distant. The purpose of this run was to
determine the accuracy with which an objective can be located
oy following the on-course cw signal, and to check the opera-
tion of the voice modulation feature incoiporated in the
equipment,

22 The coxswain followed the on-course signal to the
Quoy, arriving at a point about 100 yards (1/2°) to the east
side. This point was on the "A" side of the on-course beam,




indicating that the center of the peam was considerably less
than 100 yards from the buoy.

23 The voice modulated signal at & distance of 5.5
nautical miles was understandaple but of only fair quality.

Distortion of the On-Course Beam Produced
by the Ship's Superstructure

b, The radio beam was trained on a puoy 6.4 miles
distant on a bearing such that the on-course beam was aimed
directly at the ship's superstructure. It was observed in
the receiving boat that the peam width was somewhat narrower
than that observed when the beam was unobstructeu. A maximum
on-course range of only & miles was attained jndicating &
high degree of attenuation by the opstruction. By following
the boat's magnetic compass bearing on beyond this range, the
coxswain brought the pboat to a point aoout 50 yards to the
east of the objective. Apparently, in this particular case,
the on-course beam was not distorted by the ship's superstructure.
This was an exception as proved Dby subsequent tests.

25. Conditions were the same as described in paragraph
24, except that the peam was directed on a buoy whose bearing
was 10 degrees west of the previous course. Thus, the beam
was aimed apout 10 degrees off the ship's port opow, but was
still passing through cargo booms, boat davits, and rigeging.
On this run the objective was missed by 3/4 mile, indicating
a decided aistortion of the on-course beam due tO the influence
of the ship's superstructure.

Reflection of the Beam Caused by the Ship's Superstructure.

26. The boat circled the ship at a di stance of about
one mile. The radio beam Was directed toward the ship's super-
structure. The receiving antenna was trained toward the ship
at all times. Numerous false on-course signals and reflections
were ooserved around the circle. These results proved the
necessity of locating the X3C transmitting equipmen? on the

ship so as to provide the greatest possible clear V1ew hori-
zontal angle.

Width of On-Course 3eam

21 This test was made in &n attempt to determine the
effect of the ship's superstructure on the width of the on-
course beam, The poat circled the ship at a distance of one
to one and one-half miles at jaling speed., The Dead receiving
antenna was trained on the ship at all times. The X3C oeam
was turned in a clockwise direction in 20-degree increments
from pearing 030 degrees to 330 degrees (the clear view angle




of the beam) and in 10-degree increments IIOM >)V uegices wv
030 degrees (the obstructed angle). A4s the ooat moved toward
the on-course sirnal, a letter "“A™ was flashed to the ship oy
olinker tube when the VA" signal was considered by the receiver
operator to be on the edge of the on-course oeam, The voat
then moved through the on-course odeam until the letter "N"

was just audiole; "N" was flashed to the ship at this point.

An opeiator on the ship took bearings on the two flashed signals
by means of a sextant. :dence, the approximate width of the
on-course beam was determinea for any direction in which the
beam may be aimed.

28. The data thus obtained are shown in Taole 1, and
indicate a consiaerable variation in beam width, even in the
clear view angle. It is granted that tuere is consideraole
possibility of error in this method of measurement. 3y con-
sidering only the readings in the clear view angle and dis-
counting those readings that are pelieved to be in error, an
‘average oeam width of 41 minutes or 0.67 degree is obtained.
This is the beam width at distances for which the receiver
noise level is low as compared to the desired signal, or for
aistances less than aoout 7 miles,

Effect of Another ship Passing Through On-Course Beam.

29. This run was made with a view to determining
the effect of another ship passing across the opeam between
the transwmitting and receiving antennas. The boat proceeded
on the on-course beam to a distance of apout 4 miles and allowed
a eollier to cross the beam about one-quarter mile distant.
No distortion of the on-course signal was observed, but as
various parts of the ship’s superstructure crossed the beam,
definite shadowing or fading of the signal was noted, The
signdl did not disappear completely, but decreased from a
very strong signal to one that was too weak to 0€ usaole.

fffect of High Clifis on Landing Accuracy

30. This run was made to ascertain whether or not
spurious signals could be received when the beam was directed
toward high cliffs. The USS H/RRY IEE was anchored about
one and one-half miles from several high cliffs. The angle
between the X3C on-course beam and the cliffs was about 110
degrees. The landing boat followed the on-course signal
toward the cliffs as far as the depth of the water would
allow, No deviations, reflections, oOr apnormal effecis wele
observed as long as the receiving untenna was airected toward
the ship, or even 90 degrees away from the ship. ‘When the
reeeiving.antenna.WHs,turned towuard the cliffs, however, and
the poat's course chenged to perallel the shoreline, numerous
false on-course signals and spurious characters were noted

oo TSR 5




such that it was impossible to locate the true course. The
moment the receiving antenna was turned back toward the ship,
all reflections disappeared completely and the coxswain soon
picked up the true on-course signal. It was also noted that
thie reflected signals were consideraoly weaker than the airect
beam. This test definitely proved the necessity of using a
directive receiving antenna,

Inherent False On-Course Signals

CIEER The on-course beam was trained directly astern of
the ship. The receiving boat ciicled the ship at a distance
ot acout 520 yards with the receiving antenna trained toward
the ship at all times. The true on-course signal was picked
up directly astern of the ship as expected, Continuing on
around the port side, the normal character "N" was heard until,
at a point about 35 degrees off the true on-course beam, a
false "on-course" signal was received, after which the character
"A" was heard. This 1is a normal concition resulting from the
seconuary side lobe of each main lobe of the beam. This is
shown in the field strength pattern, Plate 25. The character
"A" continued to be heard with graoually diminishing volume
until the boat was directly off the ship's bow. There another
false "on-course" signal much weaker than the true on-course
signal appeared, "N" was then heard in gradually increasing
volume aliouna the starboard side to a point about 35 degrees
off the tiue on-course beam. At this point the false 'on-
course" signal corresponding to that on the port side was
heard; from there on the character "A" persisted until the
true on-course beam was again heard astern of the ship.

32. False "on-course" beams are obtained at approxi-
mately 35 degrees on each side of the true on-course beam
as shown in Plate 26, Thus, if the landing boat is within
0.6 mile of the true on-course beam when at a distance of
1.0 mile from the ship no trouble should be encountered in
finding the true on-course beam. However, if the landing
poat were off of the true on-course beam more than 30 degrees
before proceeding to the debarkation point, there would be
danger of the coxswain proceeding on a false "on-couise"
peam., A study of Plate 26 reveals that the "A"™ and "N" signals
are on the right and left sides respectively of the false
"on-course'" beams and on the left and right sides respectively
of the true on-course beam. The directive receiving antenna
in the lanaing ooat will automatically guide the coxswain to
direct the lanaing poat toward the beaca. If the landing boat
is on a false "on-course" vpeam, the coxswain will observe that
the "A" and "N" signals are reversed from those for the true
on-course beam and can thus recognize the fact that he is on
a false "on-course" beam. It is still necessary for him to
know whether he is on the right or left side of the true




such that it was impossible to 1ocate the TIUe vuurov. ==
moment the receiving antenna was turned back toward the ship,
all reflections disappeared completely and the coxswain sool
picked up the true on-course signal. It was also noted that
the reflected gignals wele consideraply weaker than the agirect
beam. This test definitely proved the necessity of using a
directive receiving antenna.

Inherent False On-Course Signals

3 B8 The on-course beam Was trained directly astern of
the ship. The receiving poat cii1cled the ship at a distance
of spcout 500 yards with the receiving antenna trained toward
the ship at all times. The true on-cour se signal was picked
up directly asternl of the ship as expected. Continuing on
around the port side, the normal character nN" was heard until,
at a point about 35 degIrees off the true on-course beam, 2
false "on-course" signal was received, after which the character
"A" was heaxd, This is a normal concgition resulting from the
seconuary side lobe of each main lobe of the beam, This is
shown in the field strength pattern, Plate 25. The character
nan continued to be neard with graaually diminishing volume
until the boat was directly off the spip's pow. There another
false "on-course" signal much weaker than the true on-course
signal appeared. nN" was then heard in gradually increasing
volume aiounda the starboard side to & point about 35 degrees
off the tiue on-course pbeam. At this point the false 'on-
course" signal corresponding to that on the port side was
heard; from there o the character "A" persisted until the
true on-course obeam was again heard astern of the ship.

32. False n"on-course" beams are obtained at approxi-
metely 35 degrees on each side of the true on-course beam
as shown in Plate 26. Thus, if the 1anding boat is within
0.6 mile of the true on-course beam when at & distance of
1.0 mile from the ship no trouble should be encountered in
finding the true on-course beam. However, if the landing
boat were off of the true on-course peam more than 30 degrees
before proceeding to the debarkation point, there would be
danger of the coxswain proceeding on @ false "on-coulse"
oeam. A study of Plate 26 Teveals that the mpn gpnd "N" signals
are on the right and left sideg_respectively of the false

-

"on-course" beams and on the left and right sides respectively
of the true on-course beam. The directive receiving antenna
in the lanaing ooat will automatically guide the coxswain toO
direct the lanaing poat toward the peach. If the landing boat
is on a false non-course® veam, the coxswain will observe that
the "A"™ and "N" signals are reversed from those for the true
on-course beam and can thus recognize the fact that he is om

a false "on-coulse" beam. It is still necessary ior him to

know whether he is on the right or left cide of the true
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on-course beam, If he follows a course in the direction away
from the true on-course beam when leaving a false "on-course"
beam, he will observe a steady decrease in signal instead of

@ steady increase, as would be obtained when proceeding toward
the true on-course beam.

33. It is evident from the above discussion that the
coxswain on the landing boat can have trouble finding the
true on-course beam if he is more than 30 aegrees off the
beam. It may be possible to overcome this difficulty by
rotating the on-course beam through 360 degrees and periodically
giving directions on the voice modulation to the coxswains;
For example, if the landing ooat were at the point B in Plate
26 and the XBC transmitting antenna were rotated counter-
clockwise through an angle of 90 degrees, the coxswain would
Observe the false "on-course" beam (3), the true on-course
oeam (1), and possibly the false "on course" beam (2). The
X3C operator will then inform all coxswains who heard at least
two beams as to their positions relative to the true on-course
peam. This operation may be repeated for the other three
quadrants, After the true on-course pbeam is again properly
directed, the XBC operator will instruct all coxswains to
proceed to the true on-course beam. Weak pulse on-course beams
in the back radiation (angle ¢ in Plate 26) may be observed.
No trouble should be encountered in distinguishing vetween
tgise weak pulse signals and the pbeams 1, 2, and 3 (see Plate
26).

Interference Produced by X3C Equipment

34. The 246 mc carrier of the XBC transmitter is
modulated at a radio frequency betwveen 540 and 830 ke. The
modulation frequency used during these tests was 735 kq. This
frequency was picked up by the ship's RAS-2 communication
receiver and the DP12 and DP13 direction finders., The field
strengths at the direction-finder loops was estimated to be
the order of 30 to 40 miciovolts per meter. Other f;eld
strength measurements at the Laboratory have given_fleld
strengths of the samelgrder of magnitude. The radiated power
is of the order of 10° watts,

35. A filter was inserted in the power line_in the
XBC capinet but there was no appreciable reduction in signal
as received by the DP1l2 direction finder. This test together
with other measurements that have been made at the Laboratory
indicate that the greater part of the power is rudiated from
the XBC structure with possibly some radiation from tng power
line., It should be noted that a radiated power of 10-° watts
will produce a field strength of only one microvolt per meter

at a aistance of 0,5 mile,
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36. The 735 kc interference sigmal was picked up on
the RU-4A receiver which was circling the USS HARKY LEE at a
distance of about 100 yaras. The receiver gain control was
set at approximately the maximum position and the noise level
was relatively high, but a readable signal was obtained,

Vibration Test of XBC Equipment

s The entire first day, after leaving the Norfolk
Navy Yard, was occupied with full speed test runs on the ship's
turbines. This offered an opportunity for observing vibration
of the X3C transmitting equipment. Although the 20 mm anti-
aircraft gun platform on the after deck providec the greatest
clear view angle, it was one of the poorest locations on the
ship from a standpoint of vibration. This vibration was
objectionable, however, only during full speed operation of
the ship., While at two-thirds or half-speed operation, the
vioration was just perceptible. During the times of severe
vibration of the XBC equipment the entlire gun platform was
ulso viorating with considerable amplitude. The equipment
withstood eight hours of severe vibration on the USS HARRY LEE
without aamage.

38. Vibration amidships or forward is much less than
near the fantail. Suitable locations for the equipment near
the forward part of the ship may be available in some cases;
however, this would be an exception, judging from observations
made on several ships at the Norfolk Navy Yard.

39. The XBC transmitting equipment was mounted on the
shock and vibration table at the Naval Research Laboratory.
No key clicks or other undesirable operating characteristics
were observed during the shock and vibration tests. The
following changes were made in ordel to reduce vibration of
the component parts of the equipment.

(a) The meximum total amplitude of vibration of the
antenna structure was reduced from about 3/8 inch
to 1/16 inch by mounting several vibration
dampeners on the antenna struc ture,

(b) The base of the keyer-modulator unit was strengthened
in order to reduce vibration of the keyer motorT.

(c) The vibration of the transmitter unit was less for
the rigid mounting than when rubber mountings were
used.

(a) The mounting brackets of the power transformer in
the transmitter unit oroke during the vipbration
tests. These mounting bracsets were strengthened
and no subsecuent failure was observed.
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OPLRATIONAL FACTOKS

£ 40, The tests on the USS HL/RRY LEZ and other operational
i tests at the Laboratory Annex have brought out the following
operational characteristics of the XBC fxperimental Radio
Beacon Equipment. These operational characteristics, including
all of the observed limitations, are tabulated below.

(a) The maximum useful Trange of the XBC equipment
is 9 nautical miles for transmitting and
receiving antenna heights aoove the water of
y4 Feet ana 15 feet respectively, This maximum
useful range will pe less than 9 miles if the
height of either antenna is less than given
above,

(b) The width of the on-course beam is about 0.6 or
0.7 degree for distances at which the receiver
noise level is negligible, or for aistances less
than about 7 miles with the antenna heights given
in paragraph 40(a). The width of the on-course
beam increases for distances greater than apout
7 miles and is of the order of 1,0 to 1.5 degrees
at the maximum useful range.

(c) If the landing craft is off the on-course beam less
than 30 degrees, then either an "A"™ or an "N"
signal is heard ana thus the coxswain will know
the direction to the on-course beam,

(d) The X3C equipment can be used for cw radio com=-
munication to the landing craft for distances up
to the maximum useful range or about 9 miles.
(A keying arrangement can be provided to accomplish
this. }

(e) The X3C egquipment can be used for voice modulated
radio communication to the landing boat for dis-
tances up to about 6 to 6.5 miles.

(f) The coxswain in the landing boat obsexves the on-
course beam signal aurally and thus is relatively
free for other activities.

(g) The directive receiving antenna enaoles the cox-
swain to determine whether he is going toward or
away from the ship from which the landing operations
are being made,

(h) The radio-frequency modulat ion of the ultra-high
frequency signal in the XBC transmitting equipment
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(1)

(k)

(1)

(m)

(o)

(p)

(q)

makes 1t possible to operate any number of XBC
transmitters up to 10 and- possibly 30 in the same
area without interference,

Each XBC transmitting system automatically sends
an ldentification signal at the will of the
operator. This will enaole the coxswain to tune
his receiver and to know at all times during the
landing operations that he is tuned to the desired
transmitting system.

This system can be used for guiding the landing
craft back to the same ship from which the landing
operation wes made,.

The landing point was never missed by more than
100 yards during the landing accuracy tests on
the USS H/AKRY LEE,

Reflections from cliffs at the landing point and
other ships in the vicinity did not interfere
with the normal operation of the equipment.

The true bearing of the landing point must be
known,

If the position of the ship changes appreciably
during the landing operation then continuous
data on the true bearing of the landing point
must be available to the XBC operator,

The operator of the X3C transmitting equipment
must be provided with continuous data on the
ship's heaaing. A gyro repeater could be used
for this purpose,

The 246 mc carrier frequency of the X3C trans-
mitting system is modulated by a radio frequency
vetween 540 and 830 kc. The radiated power at 3
the modulation frequency is in the order of 10~
watts, The field strength at 0.5 mile from the
ship will be in the order of one microvolt per
meter for this radiated power., However, some
interference is produced in the ship's receivers
and the direction finders, if the ship's receivers
are tuned to the modulating frequency,

The on~-course beam of the transmitt@ng antenna
cannot be trained in any direction in which

obstructions such as guys, booms apd stacks are
in the propagation path of the radio waves.
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Officers familiar with landing operations luve
indicated that an obstruction angle of 60 aegrees
or less along the center line of the ship should
not appreciably impair the operation of this
guiding eocuipment. An obstruction angle of

60 degrees corresponds to a clear view angle of
300 degrees. The clear view angle on the USS
HARRY LEE was 300 aegrees,

(xr) False "on-course" beams are obtained at approxi-
mately 35 degiees on each side of the true
on-course beam as is shown in Plate 26. If the
landing ooat is within 0.6 mile of the true
on-course beam at 1.0 mile from the ship or
within 3 miles at a distance of 5 miles, no
difficulty should pe encountered by the coxswain
in finding the true on-course oeam. If the
landing boat were off the true on-course beam more
than 30 degrees before proceeding to the debar-
kation point, then there is « danger of the
coxswain proceeding on a false course. Methods
for distinguishing between the false and true
courses and of finding the true on-course beam
are given in paragraphs 32 ana 33.

CONCLUSIONS

(7% 8 The operational tests of the X3C Experimental
Radio Beacon Bquipment on the USS HAXRY LEE demonstrated that
it is a usaple system for guidine landing craft to the
landing point provided that the distance from the_ship to
the landing point is no greater than 9 nautical miles and
that precautions are taken 1o avoid using false course ipdl—
cations. It is pelieved that instruction and training will
largely overcome these inherent defects,




APPENDIX A

1. In the following paragraphs a detailed description
is given of various factors relative to the instal lation of
the XBC equipment aboard the USS HARKY LEE and associated
landing craft. These factors are of interest mainly from a
mechanical viewpoint and have a direct pearing on the success-
ful operation of the equipment. Much of the information
given herein was obtained through ooservations made on the
USS HARKY LEE and other ships of transport class which were
docked at the Norfolk Navy Yard. Since most ships vary con-
siaderaoly in details of construction, each installation of
thie XBC equipment would be an indiviaual proolem. Hence, the
installation on the USS HARRY LEE served only as an example.

Location of Transmitting dquipment

s The primary factors to be considered in selecting
a location for the X3C transmitting equipment on board ship
are as follows:

(a) Must provide a clear view horizontal angle of
at least 270 degrees.

(b) Must provide a height of the center of the antenna
of at least 40 fest avove the water line,

{c) Must not interfere with activities on the ship
such as gun fire, movement of the boat davits,
cargo booms, and landing craft,

(d) Should not necessitate any major modification of
the ship's superstructure,

L C B The following points were observed during an
investigation of all possible locations for the equipment

on the USS HARRY LEE:

(a) The c¢lear view angle for most positions ranged
from 45 degrees to 135 degrees, and this for
one side of the ship only. This would require
an equipment on both sides of the ship to be
useful for landing operations in a very limited
angular range, These conditions prevailed for
all locations forward of the 20 mm ahti-aircraft
gun platform aoove the 3-inch and 5-inch gun
platform on the after deck of the ship.




(b) - This 20 mm anti-aircraft gun platform satisfactorily
fulfilled all the conditions listed in paragraph 2
apove on the USS HARRY LEE after a few minor modi-
fications of the gun platform were made, The same
could be made to hold true for several other ships
observed.

(e) The clear view horizontal angle obtained in this
location was about 300 degrees. Complete clear
view angle can only oe obtained by installing the
¥BC antenna on top of the mainmast. 1t is not
believed that the gain of about 60 aegrees in
unobstructed view thus obtained would justify the
complications involved in such an installation,.

(a) Plate 20 shows that the XBC equipment, as it was
installed for the tests described herein, would
obstruct gunfire through a horizontal angle of
about 40 degrees and a vertical angle of about
70 degrees for this 40-degree sector. To avoid
this condition in a permanent installation, the
position of the X3C equipment end the four ammu-
nition lockers on the forward side of the platform
could be interchanged. This would allow the
anti-aircraft guns their normal clear view coverage
and still provide a clear view angle of 300 degrees
for the X3C radio beam.

Modifications of Ship Necessary for Installation

k. Plate 19 shows the 20 mm anti~aireraft gun platform
as originally built on the USS HAKRY LEE, Plate 20 shows the
modifications that were necessaly in order to install the X3C
equipment. These mouifications involved:

(a) Removal of a section of splinter shield.

(b) Addition of a new triangular section of deck.

(c) Addition of a new straight section of splinter
shield.

(d) Addition of a stanchion and other supports under
the new section of deck.

(¢) Removal of two gun-oarrel cooling tanks and a 4itty
box to another locution on the splinter shield.

This modification increased the total area of the platform by
approximately 5 squares feet. Although this area is not as
great as the area of the base of the eouipment (about 8.7 sq. 5. s
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it allowed the equipment to oe placed in a position such that
the guns could obe swung around without interference.

G The most convenient source of 110-volt a-c power
was a 5 kva generator in the emergency generator room. To
bring this power to the XBC transmitting equipment required
the installaztion of a new cable from the distribution panel
in the generator room to a junction box under the gun plat-
form. This distance, through bulkheads, down below decks,
through ducts, etc., was about 200 feet., Power was then
brought into the XBC equipment from the junction box by mecans
of a flexiple, rubber covered cable provided with a waterproof
plug which fitted into the cabinet. The rubber covered cable
was looped up and over the splinter shield and left sufficiently
long to permit one complete revolution of the equipment. In
e permanent installation a flexibple shielded cable and suitable
outlet could be provided on the platform.

Transportation and Installation of Transmitting Equipment

6. When completely assemblea as shown in Plates 3,
4, and 5, the transmitting equipment is one self contained unit,
Transporting or lifting the equipment completely assembled 1is
inadvisaple due to the possipility of damaging the antenna,
A meens is provided for readily removing the antenna structure
from the watsrproof cabinet so that they can be moved sepa-
rately. If dock cranes are available at the time of instal-
lation, the equipment can be lifted aboard ship in two sections
as shown in Plates 6, 7, and 11; that is, the antenna structure
as one section, and the cabinet and base, with transaitter and
keyer-moduls tor units installed, as the other section. These
sections weigh 145 and 780 pounds, respectively. Lifting eyes
are provided in the base assembly to fecilitate lifting the
cabinct-pase scction, The eouipment was 1lifted from the pier
to the gun platform on the USS HARRY LEZ in the aoove manner.

s If dock crancs are not availaple, the ship's cargo
booms can o6 used to lift the two sections described in
par«graph 6 from the dock to the main deck. On somc ships,
as in the case of the USS HARRY LEE, the cargo booms ere not
long enough to reach directly over the gun platform. In such
cascs the gencral procedure given bclow will have to be followed:

(a) Break the cabinet scetion down into the component
' units shown in Jlutes 12; 13 nd l4.

(b) Construct a temporary platform to bridge bectween
the splinter shield of the gun platform and the
gunwaele of the last barge (a distance of about
8 feet).
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{c) Lift the various units of equipment onto this
temporary platform by mcans of the cargo bpood.

(a) Move the individual units onto the gun platform
by hand.

The weights of the component units are as follows:

Antenng Structure. . « . « o 145 Lbs,
Waterproof Cabinet . . . . . 160 Lbs.
Rotary Base, Less Base Plate 175 Lbs.
Bage PI8Be « » o« ¢« » « » » « 280 Ebs.
Transmiitteor Unit . . . . . - 280 Lbs,
Keyer-Modulator Unit . . . . 85 Lbs.

Thus, any one unit can be handled by two men.

8. The steel base platc (sec Plate li4) may cither oe
bolted or welded to the platform. Welding is preferaole, since
it prevents water from creveping under the pletform and rusting
the aeck. The remainder of the base assembly is then secured
to the opase plate by mcans of stud bolts. In the expcrimental
installestion, the base platc was teck-welded to the gun plat-
form in six places around its circumference.

Operational Tests on Transmitting Equipment

s The following preliminary opcrational tests were
made on the transmitting equipment aftcr instellation was
completed:

(a) Checked for proper operation of transmitter wnd
keyer-modulator units.

(b) Mecasured stenaing wave retio of the antonna system.

(c) Listened to the output signal with a receiver set
up nearby,

Item ta) was determined by adjusting the transmitter output
frequency to 246 mc, s indicated by the wavemeter supplied

with the equipment, and then ascertaining that all rcadings

of voltaze and current on the transmitter meters were normal.

The listening test, item (¢), was made to detsrmine whether

or not key clicks were present in the output signal. If key
clicks had been heard, adjustment of the lobe-switching contacts,
shown in Plate 19; ‘would have been necessary.

10, The standing wave ratio of the antenna system,
item (b) of paragraph 9, was meusurcd by the slotted line--
probe voltmeter method. The slottea line was inserted between
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the transmitter r-f output terminal (see Plate 12) and the
input terminal of the U-section (see Plates 1 and 9). The
probe voltmeter indicated the stending wave ratios to be:

A peam Bpin/Bmax = 0.85; N beam Emin/Emax = 0.81. Values

of this order of magnitude and as well balanced, indicated
satisfactory operation of the lobe switching mechanism and
proper zlignment of the antenna structure and radisting
elements. Had these standing wave ratios been of appreciably
lower velue or unbalanced, then the indicetion would have been
yoor contect ot the lobe-switching points, or loose or mis-
~ligned antenna elements and feeders. This constitutes a
simple and definite method for determinining and correcting
faults of this kind in the XBC antenna system.

< X Although considerable wet weather was encountered
«fter installation of the transmitting equipment, no leaks
were found in the weatherproof cabinet. Certain modifications
in the present method of mounting the antenna structure on the
cubinet are oeing made to simplify the process of assembly or
disassembly of the two units. On opening the cabinet on cold
mornings, condensation was noticezble on the surface of metal
perts. Turning the heaters on (one 150-watt heater in the
transmitter unit and onme 150-watt heater in the keyer-modulator
unit) for & couple of hours before actusl operation started
eliminated this moisture.

Method of Directing On-Course Bcam on Proposed Objective

1Z. Training the on-course beam on & proposed landing
point is accomplished as follows: ,

(a) Referring to Plate 24, it is assumed that the
bcering of the objective is 110°T.

(b) The ship's heszding is essumed to be 330°T.

f (¢) The pointer on the rotary bw.se assembly indicates
% the reciprocal of the on-course beum bearing,.

& (d) The szimuth dial on the rotary base is rotated to
;i read 110° + 180° or 290° us the ship's heading.
A fiducial merk on the stetionary member of the
base assembly indicating the ship's head will be
necessary to make this setting.

3 (e) The transmitter-antenna structure is then rotated

r until the pointer on the rotatuble member of the
pase is set on 330° on the azimuth dial. The
on-course beem beasring will then be 110°T.
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(f) Any corrections in the on-course beam bearing to
compensate for changes in the ship's heading can
then be made by direct transfer of the gyro-compass
repeater readings to azimuth dial on the X3C oase.

Receiving Equipment

3. The Model RU Communication Receiver with Model ZB
Homing Adapter as shown in Plate 17 was designed for instel-
lation in aircraft, hence the extra long intercomnecting cables.
If this receiver is incorporated as a unit of the XBC equipment,
certein of these cables would need to be shortened to facili-
tate mounting the receiver in as small & compartment &s pOs-
sible, The various units comprising this receiver are as
follows:

(a) Model RU Receiver, including a set of coils.,

(o) Switch Box, which incluaes on-off switch, ew-mcw
switch, volume control, and phone jack,

(ec) Junction Box, from which power distribution is made.

(a) Switching Reley Box, which includes an input
alignment control,

(e) Pilot's Control Box.

(f) Model ZB Homing Adapter.

(2) Headphones,

(h) Dynamotor,

(1) Two 6-volt storage batteries.

) A brief description of the operation of the
receiver follows:

With all necessary connections made and the receiver
in operation, set the receiver for cw and homing reception,
The ZB tuning dial is set at 246 megacycles, The RU tuning
control is then adjusted to the modulation frequency (540
to 830 ke) of the transmitter until a signal is heard in the
headphones, If the X3C transmitting equipment is operating
on cw eand transmitting the characters "A"™ and "N," the receliver
operator will hear "A"™ or "N,"™ depending on which side of the
on-course beam the receiving antenna happens to be located.
The RU tuning dial should be adjusted to give the desired
audio note (the signal heard in the headphones). The operator
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should then read just the ZB tuning dial and input trimmer until
meximum signal output is obtained. An alignment control near
the RU tuning dial and another on the switching relay DOX
should then be readjusted until maximum signal output is agein
obtained. The receiver is then adjusted for maximum sensi-
tivity and should not be tampered with further. The only con-
trols that need be operated then will be the on-off switch,
volume control, and cw-mcw switch.

15. Plate 18 shows the receiving equipment assembled,
The antenna mast when assembled is 15 feet long. This mast,
as shown, is composed of two sections, one 10 feet in length
end the other six feet (one foot allowed for telescoping joint).
The lower section is 1-11/16" 0.D, by 1-5/16" I.D, mild steel
tubing; the upper section is 1-5/16" 0.D. by 15/16"™ I.D. mild
steel tuoing. The two sections when joined are locked together
by a suitable device. The antenna and transmission line as a
unit asre demountable from the mast.

16. Plates 27 and 28 show the proposed clamping bracket
and step by which the receiving antenna mast is supported when
installed in landing craft. The bracket shown in Plate 27
provides for nhorizontal mounting of the base plate and would
be used in a peimanent installation on the Eureka boat (seec
Plate 21). The bracket shown in Plate 28 provides for vertical
mounting of the buse plute «nd would pe used in z permanent
installation on the Ramp oout and Tank Lighter (see Plates
22 and 23). The same bese step would pe used in all three
types of lunding craft.

Types of Landing Craft

17, Any one of . dozen diffeirent Types of landing
craft might oe provided with the receiving equipment used 1n
conjunction with the XBC Radio Beacon. Some of these craft
sre listed below:

(a) 30-foot Surf Land (LCP) (personnel)

(b) 36-foot Bureka (LCP(L)) ( personnel )

(¢) 36-foot Ramp (LCP(R)) (personnel)

(d) 36-foot Vehicle Ramp (LCV) (light tanks or trucks)

(e) 36-foot Support (LcP(s)) (armored cabin)

(f) s5-foot Tenk Lighter (LCT) (2)

(g) 50-foot Tank Lighter {zeT) (3)

(h) 105-foot Tank Lighter (ze2) (5)
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Inquiry ana investigation revealed thet the commend or guiding
boat of a landing party is generally either a Bureks or Ramp
oout. These ooats zre made of 5/8-inch thick plywood, are
unarmored, and capsble of carrying about 25 men. They cre
powered generslly with a Diesel engine and have a top speed

of 18 knots, The tank lighters are made of steel, They carry
tanks, motor vehicles, and supplies. They are powered by

two Diesel engines and have a top speed of about 12 knots,
Plates 21, 22, and 23 show these three types of bosts in
general outline and construction detail,

Location and Installation of Receiving squipment

18. The investigation of possivle loc:utions of the
receiving equipment was confined to the dureka, Personnel
Remp, ana 50-foot Tank Lighter because they were representative
of the rest of the group. It is advisable to mount the receiving
antenna mast and receiver so that the trensmission line is kept
&8s short as possible in order to hold transmission line losses
1o a minimum. In all cases the receiver must be mounted near
the coxswain pecesuse it will be necessery for him to opercte
the on-off switch, volume control, and cw-mew switch. This
cen best be accomplished by mounting the receiver in the nearest
avellable space to the coxswain's control penel, then running
appropriate cables for these controls to the control panel,

19. The Diesel e¢ngines used on these boats reoquire
from 12 to 30 volts d.c. (two to five storuge butteries) for
starting., Since the receiver dynamotor requires only about
5 amperes st 12 volts d.c., it is believed thet the boat bat-
teries can also be used to supply the receiver and thereby
eliminate another item of equipment. If the boat starting
butteries cannot be used to supply the receiver, then provision
must be mude for instelling sepurcte bastteries near the receiver
«8 shown in Plates 21, 22, «nd 23,

Installetion on 36-Foot Eureka Boat

20, Plate 21 shows the 36-foot HEureks boat znd the
locetion of the Teceiving equipment during the recent tests.
A 1-3/4 inch hole wes borcd in the forward deck beutween the
machine gun wells. A4 4 by 4 inch block was screwcd solidly
to the deck in the position shown un@ further reinforced with
stcel streps. A steel clamping device to prevent the antenna
mast from turning was then f:stened to the block with lag
screws. Another 1-3/4 inch hole was then bored in the gunners'
pPlatform directly below the upper hole, and a stecl step
lag-screwed to a timber just below the pletform, This arrange-
ment provided a firm support for the mest, was convenient for
Plugging the transmission line into the receiver, and provided
good footing for the crew when setting up or removing the mast,
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The mast had no further support above the upper deck clamp,
such as braces or guys.

2%, The receiver was merely set down on the gunners'
pletform and covered with canvas to prevent its getting wet.
No attempt was made to simulate a permanent installation.
BExtra storage batteries were available for the receiver power
supply and were also installed on the gunners' platform neal
the receiver. The boat starting batteries were not used durlng
any of the tests.

: 22, In a permanent installation the receiver would be
installed in a waterproof box end mounted preferably on the
under side of the deck between the machine gun wells (see
Plate 21). Suitable leads or cables could then be brought out
and terminated in the proper plugs, Jjecks, and controlson

the coxswain's control panel to accommodate the following:

(a) R-f input.

(b) On-off switch.

(e) Volume control.

(d) Heo dphones,

(e) Cw-mew switch,

(£) Battery plug.

23 It 1s recommended that these controls be mounted
on a subpanel which in turn could be mounted on the coxswain's
control panel. In this way the entire receiver could be
easily removed from the boct for periodic servicing and
maintenance.

Installation on 36-Foot Ramp Boat

244 An actual installation of the receiving equipment
was not made in this type of boat. However, a thorough invegti-
gation was made of the best locations and methods for installing
the equipment. The results are indicated in Plate 22. The
waterproof box containing the receiver could be securely
mounted between the ribs along the sidewall of the boat behind
the coxswain. The same subpanel mounting for receiver controls
as used on the Bureka boat could also be applied here. The
antenna mast bracket and step proposed for this boat arc shown
in Plates 26 and 27. The Diesel engine on this boat requires
12 volts d.c. for starting, This supply could also be used
for the receiver.
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Installation on 50-Foot Tank Lighter

25 No installation was made on this bocat, but Plate 23
shows the best location for the receiving equipment. gSince
this type of ooat is all steel, the antenna mast bracket and
step could best be fastened in place by welding, The step shown
in Plate 26 and the bracket shown in Plate 27 .ould be used,

As indicated in Plate 23, the mast, receiver, and coxswain's
control panel are near each other; thus, the same subpanel
mounting for the receiver controls could be used here as pro-
posed for use on the Hureka and Ramp boats. This boat is
powered by two Diesel engines, each of which reguires 30 volts
d.c. (five 6-volt storage batteries) for starting. It is

be lieved thet these batteries could also be used to supply

the receiving equipment.

26, It must be borne in mind that the locations and
mountings illustrated and descrived herein for the XBC
receiving equipment are only suggested or pioposed for per-
manent installations, These suggestions are entirely subject
to the approval of the Navy Department,

Voice Modulation

2. During the maximum range test on the voice
modulated signal, an important factor was brought out. The
Model RU-ZB Receiver is provided with a cw-mcw switch,
Because the mcw signal level is far below the cw signal
level, the receiver output volume must be increased for mew
reception. Since voice modulation is used only intermittently,
the receiver will usually be set for cw reception. If the
signal becomes voice modulated when the receiver is set for
cw, the mew signal is completely unintelligible because it is
weak compared to the cw signal. This is especially true when
the receiving boat is in the on-course beam and over 5 miles
out, where receiver noise begins to be appreciable., This
difficulty could bpe corrccted by modifying the transmitting
equipment to send either manually or automactically a cw
signal previous to voice modulating the signmal. Thus, the
receiver ope.ator would be notified as to when the signal is
to be voice modulated,
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Table 1

width of On-Course Beam

B of XBC kquipment on USS HARRY LER
_ XBC
Beam Bearing
;ﬁlative to Apparent
Bhip's Head Audible Audible Beam
iDegrees) A Difference N Difference Average _Width
0 * 359°30" -0°30" 360°15" +0* 15" ~h° 8 05"
10 9+15t  =0°5" 10° 0" +0° O ~0°24 "' 0°45'
ﬁ 20 2020 +(* 20" 21 .20 +1*20" pnerge - e g°
3 30 29° 3" 055" 29°35"° -Q°25" -0°40' 0°30'
i 50 500301 +O?30' 50055! +0055I +Oo“’2v Ougs!
70 68°10" -1°50" oy
4 50 gQ0°25" +0°25" * ok
5, 110 109°10" -0°50" lpgss5" -0° 5° =Qegit 045"
i 130 12E8°30" -1°30" 129°36" =0°26" -Ge58Y 1° 4
S lso 1470 5' _2055! 1480 5! _10551 _2025! Yo G
170 168°10" -1°50" 168%7" =1°33" ~J#33% Q37"
190 188+52" -1° 8' 189°30" -0°30" -0'49' 0°38!
210 209n 5; -O°55' 209c44| _0.161 -0°36' 0039!
230 228°44' _1016| 229o1“| _00461 =] O 00301
, 250 2LuBYL5" =1°45" 24,9°50" -0°10' ~OEe7r 1°35°
= 270 267°40" -2°20" 268°30" -1°30" -1 255 Q@®*50"
5 290 287"32" -2°28" 288°16" =14 O g% %l
310 307°20" -2°40" 307 %" -2°18" <2°29* (Q°22"
330 3291920? "'Oah-O' 329.501 _Onloc _0325! 00301
340 338°25° -1°25" 329° 5' -0°55" <130 ©°30°
350 3490 O! _1o_ot * %

P * Ship's Head.

%% Opserver on ship missed second signal flashed from boat.
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