





























18 CONFIDENTIAL

SEARCHING WITH TDY-1 ANTENNA

When a ship is equipped with a Model TDY-1
radio countermeasures equipment, it is generally
an casy matter to use the TDY-1 rotating direc-
tional transmitting antenna for search intercept
work without impairing the usc of the jamming
transmitter. This is usually accomplished by run-
ning a connecting lead from one of the antenna
jack box connectors to one of the connectors in
the TDY-1 antenna lead, such as the one at the
line stretcher, where the regular connector can be
temporarily removed to permit use of the special
lead.

In some installations a modification has been
made so that the TDY-1 antenna can be used in
place of the DBM-1 search antenna. The purpose
of this is to permit searching at frequencies below
those usually covered by the DBM-1 antenna. The
procedure to search from 90 to 800 Mc with the

TDY-1 antenna then becomes:

1—Plug the RDO lead into the antenna jack box
thus attaching it to the TDY-1 connecting lead.

2—Connect the other end of the TDY-1 connect-
ing lead to the TDY-1 antenna.

3—Check to see that the two TDY-l antennas
that might be needed are in place on the antenna
mount, are polarized correctly, and that the one
to be used is connected.

4—Set up the TDY-1 antenna control unit to
provide antenna rotation for target observation.
Observe the panoramic adapter and pulse analyzer
scope, and listen to the receiver headphones to
obtain the point of maximum amplitude.

5—When ready to jam, reconnect the TDY-1 an-
tenna to the TDY-1 equipment, and the regular
receiving antenna to the receiver.

MOUNTING RBS-SERIES RECEIVERS

Originally, the Model RBS series receiving equip-
ment was contained in a special splash-proof rigid
cabinet having a hinged cover, and attached to a
special mounting bracket. Later it was decided that
the rigid cabinet and cover should not be con-
sidered an integral part of the receiver, and that it
is not necessary to use these items when an RBS
receiver is installed. Accordingly, the stocking of
the cabinet and cover as a separate item apart from
the receiver was authorized.

The receiver and amplifier-power units may be
separated from the mounting bracket and installed
in a normal manner on a standard operating table

or shelf. At the time of installation, however, pro-
vision must be made [or connecting the antenna
coaxial cable to’the equipment. This can be ac
complished by installing a Navy type -49120 con-
centric jack on a bracket mounted as close to the
antenna and ground terminals of the recciver as
possible, and connecting the jack to the terminals
with short jumpers. With Model RBS-2 equip-
ments, antenna connection adapter assembly J-506
is furnished, and can be installed on the receiver
regardless of whether the cabinet and cover are
used or omitted.

QGA HOIST-LOWER MECHANISM

B Operating personnel have been advised to leave
the transducers of the Model QGA sonar equip-
ment in the fully-lowered position while underway,
operational considerations permitting. The exist-
ence of excessive vibration when underway with
the transducers in the hoisted position has neces-
sitated this measure.

If the transducers are left in.the lowered l)oéition
indeﬁnitcly, however, the jack screws may freeze to
the gear-box cover bushings. It is recommended,
therefore, that the hoist-lower mechanism be oper-
ated once each week. For operation underway, it is
sufficient to hoist the transducers only al)})l'OXi‘
mately six inches. At this time a few drops of
SAE 20 or SAE 30 oil should be applied to each jack
screw  just above the gear box cover. After. de-
termining that the hoist-lower mechanism operates
freely, make sure that the transducers are returned
to the [ully-lowered position.

TYPE ALLOWANCE BOOK

The “Electronic Equipment Type Allowance
Book™ (NavShips 900,115) is the correct title for
the former “Type Allowance Booklet” (RE-11A-
100). This book lists the complete electronic
cquipment allowances for all ships. Since any par-
ticular ship is concerned only with the allowances
for ships of its own type, the TAB is not sent to all
ships and stations. The very small printing of the
complete book is intended for only the higher com-
mands and certain major planning, installation,
and maintenance activities which have already re-
ceived copies. All other ships and activities are en-
titled to and have been furnished only those pages
ol TAB that apply to them. Since many requests
are being received by the Bureau of Ships for the
TAB, the above information is offered in the hope
that it will prevent future requests for the TAB
from activities not already on the mailing list.
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Basic Physics—Part 3

The general definition of matter, “that which oc-
cupies space,” does little more than state an obvj-
ous characteristic of matter. Although most of the
physical properties discussed in preceding chapters
are applicable to all types of matter, if matter is to
be described accurately and in detail, however, it is
necessary to make use of numerous special prop-
erties. In general, these special properties apply
only to certain types of matter, and may be classi-
fied in the same manner as cnergy, namely, chem-
ical, mechanical, electrical, thermal, etc. The num-
ber of special properties is very large and is steadily
increasing, particu]arly in recent years, because re-
search is developing large numbers of synthetic ma-
terials. This chapter is primarily concerned with
the more important special properties of maximum
interest in electrical and electronics engineering. A
few additional physical properties will also be dis-

cussed.
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Impenetrability.—The physical property of cer-
tain types of matter which prevents two bodies from
occupying the same space at the same time is known
as impenetrability. Two automobiles are wrecked
by collision because matter is impenetrable. Many
collisions between different kinds of matter, of
course, pass unnoticed because one body gives way
to another. On a calm day a person does not no-
tice the air his body is displacing as he moves along,
but on a windy day the effect of the moving mass
of air is strongly evident.

Porosity.—Common to all types of matter is the
property of porosity. Here the word “porosity”
does not refer to the porousness of a sponge, for ex-
ample, but rather is descriptive of the fact that mat-
ter is mostly empty space containing a very large
number of very minute particles called atoms. This
will be shown later in the study of the atomic struc-
ture of matter. It has been estimated that if
250,000,000 tons of average matter could be com-
pressed so that no empty space were left in it, the
resultant solid material would have a volume of
about one cubic centimeter. It has furthermore
been suggested that the tremendous pressures exist-
ing at the center of some stars may cause the mat-
ter there to have nearly absolute solidity or zero
porosity. Tt should be explained at this point that
a material can be both porous and impenetrable at
the same time. It is porous because of the empty
space between the constituent atoms, yet in bulk
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20 UNCLASSIFIED

is impenetrable because of the nature of the forces
which in such a material act between the atoms.

Compressibility.—Because all matter is porous it
possesses the property known as compressibility.
Gases are highly compressible, whereas liquids and
solids are only slightly so. A column of water one
mile long under a pressure of ten pounds per
square inch is compressed about two inches, a fact
of considerable importance in the study of hy-
draulics.

Density.—An important property of matter in
engineering work is density. It stems from the
ideas concerning the porosity and compressibility
of matter. Density is defined as the ratio of the
mass of a body to the volume of space it occupies.
Absolute density is defined quantitatively

mass
Density = —
volume

The engineer, however, sometimes prefers to define
density, especially in the FPS system of units, as

weight
Density — —
volume
w
D= __
v

because weight is a property easily measured. Com-
mon units of density are pounds per cubic foot,
grams per cubic centimeter, and kilograms per
cubic meter.

SPECIFIC _ WT. BODY INAIR __
GRAVITY WT. OF EQUAL
VOL. OF WATER

Density is an important factor in the design of
structures.  The specifications for the foundation
of a building cannot be written until the total
weight of the building is known. The design engi-
neer calculates this value by determining the vol-
ume of cach type of material to be used in the
structure. Knowing the volume, it is a simple mat-
ter for him to calculate the weight from the den-
sity of each material used. The density of any ma-
terial may be determined by measuring the weight

and volume of a selected sample. For many pur-

poses this is rarely necessary, for density tables cov-
ering a wide variety of materials are available in
various engineering publications.

Specific Gravity.—Specific gravity is defined as the
ratio of the weight of any substance to the weight
of an equal volume of some selected standard. The
student will do well to remember that the word
“specific” as used in physics has the meaning “ratio
with respect to a known standard.” Such terms as
specific resistance, specific heat, specific inductivity,
specific conductivity, etc., will be encountered in
later work.

For solids and liquids the selected standard of
density is water. At 4° Centigrade and normal at-
mospheric pressure water has a density of 62.43
pounds per cubic foot. Under these conditions
water is said to have a specific gravity of 1.000.
Aluminum has a specific gravity of 2.7 which means
that one cubic foot of aluminum will be 2.7 times
heavier than one cubic foot of water.

The basic equation for specific gravity is

weight of body in air

Specific gravity —
weight of equal volume of water

Another method of expressing specific gravity is

density of material

Specific gravity —
density of water
For example, the density of gold is 1200 pounds
per cubic foot. Since water has a density of 62.4
pounds per cubic foot, then the specific gravity of
gold is
h 1200
Specific gravity — -——— — 19.3
62.4
Although density and specific gravity stem [rom
the same concept, they represent different values,
and should be carefully distinguished from each
other. Density is measured in terms of mass or
weight per unit volume, whereas specific gravity has
no dimensions; specific gravity is a ratio, and is
represented by an abstract number.

For measuring the specific gravity of liquids, an
instrument called a hydrometer is employed. It
consists of a hollow glass tube with a narrow cali-
brated stem, sealed and weighted at the lower end.
By proper selection of the weight at the lower end,
it is possible to calibrate the device so that the
specific gravity of liquids either heavier or lighter
than water can be measured. A common type of
hydrometer is the one used to measure the specific
gravity of the electrolyte in storage batteries. The

electrolyte in such batteries is a mixture of sulphuric
acid and water of such proportions that, when the
battery is fully charged, the specific gravity will
measure between 1.250 and 1.300. As the battery
discharges, the sulphuric acid is slowly removed
from the solution as a result of chemical action
with the lead plates, thus lowering the specific grav-
ity. When the solution is depleted to a point where
the specific gravity is of the order of 1.100 to 1.150,
the battery is discharged. Intermediate values of
specific gravity indicate 'intermediate values of
charge.

MECHANICAL PROPERTIES

The electronics engineer needs some knowledge
of the mechanical propertics of matter because
many electrical components are selected on the
basis of mechanical as well as electrical properties.
An antenna strain insulator, for example, in addi-

_tion to having excellent electrical insulation prop-

erties, must also have qualities which offer high re-
sistance to weather deterioration, sufficient tensile
strength to support the antenna under all condi-
tions, resistance to shock, etc.

Hardness.—Hardness is a property of matter de-
termined by the rigidity with which each indi-
vidual particle of the substance is held in position.
Hardness is important when judging the machin-
ability and resistance to wear and abrasion of a

material. A simple qualitative method of checking
relative hardness is the scratch test. A diamond,
for example, will scratch glass because it has a
greater degree of hardness than glass. Indentation
hardness is a measure of the opposition offered by
a material to penetration. In the Brinnell Hard-
ness Test, a hardened steel ball, ten millimeters in
diameter, is pressed under a known pressure or
weight into the surface of the material to be tested.
Standard loads are 3000 kg for very hard materials,
500 kg for medium hard materials, and 100 kg for
soft materials. The load in kilograms divided by
the area in square millimeters of the indentation
made by the steel ball is called the Brinnell num-
ber.

Tenacity.—That property of matter by virtue of
which it resists any force tending to fracture or
disrupt it is known as tenacity. Tenacity is allied
to hardness as well as other mechanical properties;
more exact and distinguishing definitions would
carry us beyond the scope of this work. Tenacity
and elasticity are important properties of matter in
mechanical and  construction engineering work.
Such factors as tensile, compression, shear, and tor-
sional strengths depend upon the tenacity of a ma-
terial.  When a body is strained beyond the elastic
limit a certain amount of “plastic deformation’ oc-
curs before the body actually breaks or fractures.
Broadly speaking, tensile strength is a measure of
the maximum stretching force that can be applied
to a material before plastic deformation occurs.
Compression strength is similarly defined, except
that the applied force tends to crush the sample
rather than to stretch it. Tensile and compression
strength are usually expressed in pounds per square
inch of cross-sectional area. In general, tensile and
c?lnpl'cssion strengths are very nearly equal for a
given material. The compression yield point, how-
ever, of a material is usually quite different from
the tensile yield point, since a tensile force acts to
decrease the cross-sectional area by elongating the
material, whereas a compression force acts t?) in-
crease the cross-sectional area. The vield point is
the maximum force that can be applied to a ma-
terial before it actually fractures.
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A shear force is one that tends to fracture a ma:
terial by sliding the molecules over each other.
Shear strength is the maximum shear force that can
be applied to a material without causing plastic
deformation. It is a rather difficult quantity to
evaluate accurately.

Torsional strength is the maximum twisting force
that can be applied to a material without causing
plastic deformation. It is a composite stress, con-
sisting of compression, tension, and shearing. It is
important in the design of axles and shafts for ro-
tating equipment. In most steels, brasses, and some
aluminum alloys, the shear strength is approxi-
mately 0.6 to 0.7 times the tensile strength, whereas
the torsional strength ranges from 0.8 to 0.9 times
the tensile strength.

COMPRESSIBILITY

Ductility.—When a tensile strain causes a con-
siderable amount of plastic deformation before a
fracture occurs, the material is said to be ductile.
The property of ductility is commonly associated
with metals. Copper, gold, aluminum, and lead are
metals of high ductility. Tungsten, normally a
hard brittle metal, when properly worked becomes
quite ductile, and can be drawn into wires or fila-
ments less than 0.0001 inch in diameter. This
property in combination with the high melting
point of tungsten (approximately 6100° Fahren-
heit), makes it an ideal material for use in incan-
descent lamps.

Brittleness.—Brittleness is an important property
of matter, when resistance to shock is considered.
Porcelain and pyrex insulators have relatively high
tensile and compression strength, but [requently
fail when subjected to the shock of gunfire. Metals
like vanadium steel and monel metal are very
tough; that is, they have a very low degree of brittle-
ness. Cast iron has a comparatively high degree of
brittleness, and cast iron castings are easily broken
by sudden shocks.

Malleability.—A property similar to ductility is
called malleability. If a large amount of plastic
deformation occurs when a material is subject to a
compression force, the material is said to have a
high degree of malleability. Gold is very mallcable
for it can be beaten or rolled into sheets less than
0.001 inch thick. Aluminum, lead, and tin are
very malleable and are used in large quantities in
industry in the form of thin foils, as in cigarette
packages and boxes of candy.

Viscosity.—The phrase “slower than molasses in
January” refers to a special property of gases,
liquids, and semi-liquids known as viscosity. This
property is a measure of the internal friction be-
tween molecules as they flow or roll over each other.
Viscosity is of greatest interest in the field of lubri-
cation; practically all lubricating oils and greases
carry a viscosity number or rating.

The range of viscosity values is quite large, a gas
being capable of {lowing a thousand or more times
more readily than a liquid. The lower the viscosity
the more readily a material will flow. Ether, a
highly volatile liquid, has a very low viscosity rat-
ing in comparison with other liquids.

Viscosity is closely associated with temperature
and pressure. The Saybolt Universal Viscosity
Meter is a device which measures the time required
for a fixed quantity of a liquid or semi-liquid at a
specified temperature and pressure to flow through
a tube of known dimensions. The viscosity is €X-
pressed in seconds, Saybolt. In the automotive Iu-
brication field, the Society of Automotive Engi-
neers has cstablished a series of S.A.E. numbers,
each number representing a limited viscosity range
in seconds, Saybolt. For example, S.A.E. 10 oil has

DUCTILITY

a viscosity range of 90 to 120 seconds, Saybolt at
normal atmospheric pressure and a temperature of
130° F. Under the same conditions S.A.E. 20 oil
falls within the range 120 to 185 seconds. Oils
heavier than S.A.E. 30 are tested at 210° F, S.A.E.
40 oil having a viscosity less than 80 seconds at this
temperature. Other factors of importance in judg-
ing lubricating oils and greases are cloud and pour
points, flash and fire points, carbon residue, ash
content, oxidization, corrosion, neutralizing num-
ber, and oiliness.

Oiliness is a complex phenomenon that has a
strong influence on friction when the oil film sepa-
rating the rubbing surfaces becomes very thin. In
films a few molecules thick viscosity is of minor im-
portance when compared to oiliness. Under such
conditions the amount of friction occurring in bear-
ings of different materials will vary over a wide
range, even though lubricants of the same viscosity
are used under identical conditions of pressure and
temperature.

The U. S. Navy has established rigid specifica-
tions for lubricating oils and greases. When time
permits the student should [amiliarize himself with
these specifications, for the lubrication of equip-
ment is assuming greater and greater importance in
the life of the electronics engineer.

Density of Common Materials

SoLips Liguips
Density Density
Name gm/cm3 Name gm/cm3
20° C 20° C
Aluminum 2.70 Alcohol, ethyl 0.79
Brass, ycllow 8.6 Carbon tetra-
Carbon, chloride 1.59
graphite 2.25 Ether 0.72
Copper 8.9 Gasoline 0.7-0.8
Glass, common | 2.4-2.8 Glycerine 1.260
Glass, flint 2.9-5.9 Mercury
Gold 19.3 (heaviest
Iron 7.9 liquid) 13.6
Lead 11.8 Qils, lubricat-
Magnesium 1.74 ing 0.9-0.98
Osmium 0Oil, crude 0.8-1.0
(heaviest Water, distilled | 1.000 (4° C)
solid) 22.48 Water, sea 1.026
Platinum 214
Quartz 2.65 GAsEs
Tin 5.75
Tungsten 19.3 Density
Uranium 18.68 Name gm/cm3
~ Wood, balsa 0.11-0.14 NTP
Wood, ebony 1.1-1.3 Air, dry 0.001203
Wood, oak 0.6-0.9 Carbon dioxide | 0.001977
Zinc 7. Helinm 0.0001785
Hvdrogen 0.0000899
Nitrogen 0.001251
Oxygen 0.001429
Radon
(heaviest
gas) 0.00973

EXERCISE PROBLEMS
PART 3

. A battleship has a rated displacement of
35,000 tons. What volume of sea water in cubic
tect does this represent? (Long ton — 2240 Ibs.)

2. A hard-drawn copper wire is 0.128 inch in
diameter. If the elastic limit of hard-drawn copper
Is 28,000 1b/in2, what is the maximum tensile load

that can be applied to the wire without exceeding
this limit?

3. What pressure in 1b/in? is exerted by a col-
umn of mercury 76 cm high?

4. A body weighs 4.2 gm in air, 8.5 gm in water,

and 3.64 gm in alcohol. What is the density of
the alcohol?

5. The deepest known depth in the Pacific
Ocean is the Emden Depth off the coast of the Phil-
ippine Islands. If the water is 85,400 feet deep at

this point what is the pressure in tons per square
foot on the ocean floor?

6. A hydrometer weighs 18.2 gm and has a cali-
brated stem 1 cm in outside diameter. When im-
mersed in distilled water, the length of the stem
below the water surface is 15 cm. What length of
stem from the 1.00 mark on the scale should project
above the liquid surface when the hydrometer is
placed in glycerine?
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CORROSION IN MODEL JT SONAR

The Bureau of Ships has received reports of cor-
rosion in the gear box to the Mare Island type
training shalt of the Model JT listening sonar
equipment. This corrosion is due to seepage of salt
water through the training shaft packing into the
drip shicld assembly. When water fills the shield
(which may occur often because the shield’s ca-
pacity is limited) the overflow drips down the
housing and enters the gear box, causing corrosion
of the gears.

A drain plug is provided on the outside of the
housing of the training shaft to remove the water
in the drip shield. Frequent removal of this plug
will allow the water to flow out and prevent its
entering the gear box and corroding the gears.
Another solution is to remove the drain plug and
connect the drain hole to the bilge through a hose,
thus permitting the water to drain off as fast as it
accumulates in the drip shield.

Excessive seepage can be corrected by tightening
the nuts fastening the packing glands. These
glands should not be tightened, however, until no
moisture sceps through at all. There should be a
slight weeping in order to keep the packing moist
and prevent binding of the shaft.

GASKETS FOR WAVEGUIDE FLANGES

A recent report received from a naval shipyard
indicated that a particular model SP radar had not
operated with any degree of efficiency for months.

Investigation by engineers led to the conclusion
that a delective rotary joint existed in the antenna.
Removal of the antenna revealed that hard asbestos
gaskets were installed between the vertical wave-
guide and the angle conncctor to the stub tuner
section, TFurther inspection of the waveguide run
below the antenna revealed similar gaskets located
in cach of four successive waveguide flange con-
nections. The rotary joint was in good condition,
but deposits were found between the waveguide
flange and gaskets. After the proper gaskets were
installed the operating efficiency of the equipment
was greatly improved.

The proper gaskets for use on model SP wave-
guide flange are made of neoprene. As emphasized
by the above incident, it is inadvisable to install
substitute gaskets except as an emergency measure.
If such a measure is taken, it is requested that a
tag indicating the type of gasket used be wired to
each waveguide junction where a substitute gasket
is installed.

ZEROING MODEL SR-3 SYNCHROS

All Model SR-3 radar equipments bearing serial
numbers 1 to 25, and spare antenna pedestals bear-
ing serial numbers 1 to 10 were shipped from the
factory with the synchros zeroed between terminals
S-2 and S§-3. Navy standard practice requires that
synchros be zeroed with zero volts between ter-
minals S-1 and S-3, as set forth on page 111 of “U. S.
Navy Synchros” (Ordnance Pamphlet No. 1303).
It is therefore requested that all synchros in these
antenna pedestals be re-zeroed in accordance with
Navy standard practice. Any of the methods for
zeroing synchros outlined on pages 111 to 123 of
OP-1303 will be satisfactory for this purpose. This
operation has been assigned the title “Field Change
No. 4—SR-3 Radar.”

ADDRESS NAVY DEPARTMENT
BUREAU OF SHIPS

REFER TO FILE No.

BUT HONEY, I

HAVEN'T FINISHED
READING THIS MONTHS
ISSUE OF ELECTRON

|

S

V@) 4

ANSWERS TO EXERCISE PROBLEMS
BASIC PHYSICS, PART 2

ml2

| P A

t3
2200 Ib.
3.27 It; 0.82 ft.
4 hp.
0.19 hp.
31,400 ft-1b.
637,000 ft-Ib; 159,000 fe-1b.
21 hp.
$2.42,
$13.88.

© @ N D O

._..
e

Yr U. S. GOVERNMENT PRINTING OFFICE, s, 19190}

NAVY DEPARTMENT %%-
BUREAU OF SHIPS

WASHINGTON 25, D.C. e ra N

1 September 1947

.AN OPEN LETTER TO ALL COMMANDING OFFICERS

Subject: The FORUM

1. The FORUM 1s a department in 3uShilps
ELECTRON which is intended for use by all technlcal naval
personnel in asking questions, making recommendations and
discussing in general their technical problems. Behind
The FORUM lie the various sectlons of BuShips, always ob-
ligingly prompt to answer questlons, review suggestions
and advise the field on proper repair and maintenance pro-
cedures not outlined in the instruction books. Backed in
that manner by technical and engineering skill, The FCRUM
constitutes an ideal medium through which all kinds of
questions and ldeas may be alred and problems solved.

2. The FORUM 1s published because the Bureau
recognizes that the field of electronlics 1s so vast that
no man can be expected to know all about it; that many
types of equipment are so complicated that all of the
features can not be thoroughly understood by any but grad-
uate englneers. Frequently, because of the complexity of
gome forms of electronic equipment, things happen which
were not concelved of when the instruction books were
published.

& Official correspondence may at times appear
to offer a solutlon to the difficulties, but means of sur-
mounting the difficulties may or might not be given in the
replies. The FORUM, on the other hand, gets immediate re-
sults and gets 1t to all personnel concerned.

4, In the electronics field of the navy the
fastest and most all-inclusive way to get results from
questions and beneflcial suggestions is through BuShips
ELECTRON., In this magazine the department handling such
things 18 The FORUM. Personnel should therefore be en-
couraged to write to the ELECTRON, via their commanding
officers, and contribute their problems and ideas to The
FORUM,

EDITOR, BuShips ELECTRON



Is all of your equipment
performing in top-notch
manner? Are there no ab-
normalities which you can
not correct? Is your E.O.
perfectly satisfied with the
equipment as presently
maintained? If you can
answer YES to each of these
questions, you need not
read further.

If, however, you are not
a genius, but just an expert
who does have problems,
submit the problems to
ELECTRON. We may not
be able to help you, but

we know people who can
and will.

DON'T DELAY - WRITE TODAY



