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ERROR IN FIELD CHANCE 

Faulty procedure was specified o n the conversion 
drawing applying to Field Change No. 16 for 
Radar Equipment Mk 34, Mods 2, 3 and 4. Para­
graph 5.2 of the specified procedure, which con­
tains the error, reads as foll ows: "Remove the 
'Hum-BalanceL potentiometer (R-368) on the 
sweep chassis assembly and rem ove its associated 
wiring as shown in figure 2. Wires in cables shall 
be cut back to cable and taped". The outside 
terminals of this potentiometer were used as junc­
tion points for the filament supply and the removal 
of this unit and the cutting b ack of the wires re­
sul t in an open fil ament circuit. 

As a corrective measure, BTL a nd BuOrd have 
authorized the dele tion of Paragraph 5.2 and sub­
stitution of the following: 

"5.2-Refer to figure 2. 

"R emove wir ing from the Hum-Balance poten­
tiometer (R-368) on· the sweep chassis assembly 
and remove this potentiometer. R emove the \ .VH­
BLK lead running from C-334 to the center ter­
minal of the potentiometer. Solder together the two 
\.VH leads and also the two WH-BLK leads (out­
side potentiometer terminals) m aking good me­
chanical and electrical connections. Then tape 
these connections and tape the leads to the cable." 

In figure 2 at potentiometer R -368, indicate up· 
per pair of wires as \ tVH, WH, and the lower pair 
as WH-BLK, WH-BLK. Delete note "remove these 
wires" and substitute "solder together in pairs". 

All shipments of the kits for this field change 
contain issue 3 of the drawing conta ining this er­
ror. 

REPLACEMENT SWITCH FOR THE SV 

R eports have been received in the Bureau of 
Ships that Field Change No. 58 for the Model SV 
radar equipment is difficult to install. Investiga­
tion has disclosed that the shaft on switch S-2 (item 
#I 0 of stock list BL-62492) is too short to permit 
proper assembly. 

Replacement switches for S-2, buil t to correct 
specifications, will be distributed in the ncar future 
to all activities having already received "Fie ld 
Change No. 58-SV" kits. The outside of each 
switch package will be marked "Replacement Com­
ponent for Completion of Navy Field Change No. 
58-SV". All activities are cautioned not to install 
Field Change No. 58-SV until the replacement 
switch has been distributed and is available for 
installation with the original kit. 

ERI? NO, IFF 

Belay that word on changing IFF ter­
minology. The information released in the 
July 1947 ELECTRON was a bit premature 
as the change is still in the anticipation 
stage. The term in question, ERI only 
came into being a few months ago when 
it was considered as a probable designa­
tion for a committee handling electronic 
recognition and identification matters. 
La ter various agencies and committees d id 
consider the advisability of adopting this 
term as standard nomenclature, but to date 
there have been no official directives au­
thorizing such a change. 

REPORT YOUR FIELD CHANCES 
Although it is a well known (act tha t many 

field changes have been and are being accomplished 
on electronic equipmen t, many repor ts of comple­
tion of these changes are not being received by the 
Bureau of Ships. On one particular equipment 
model a field change was authorized and published 
over a year ago. To date only one report of com­
pletion o( this change has been received, whereas 
nearly 4000 equipments are affected. This lack of 
reports is hard to understand because correspond· 
ence received by the Bureau indicates that th is par­
t icul ar change is bei ng accomplished on the equip· 
mcn ts, and Bureau personnel h ave seen modified 
equipments in the field . 

In order to carry ou t the fie ld change program 
in an effective manner, it is absolutely necessary 
that reports of completion of all field cha nges be 
sent to the Bureau as promptly as possible. 

On field changes in which kits of parts or bulle· 
tins of instructions are furnished, a self-addressed 
report card, NavShips 2369, is included. This card 
should be fi lled out and ma iled immediately after 
completion of the change. 

Comple tion of field changes wh ich do no t re· 
quire kits of parts and for wh ich the instructions 
arc dissem inated by Navy Pu blications (CEMB, 
RMB, ELECTRON, etc.) shou ld be reported on 

BS-383 Failure R eport Card, wh ich can be ob· 
tained (rom Electronics Officers, or on Field Change 
Report Cards, NavShips 2369, if available. Naval 
activities may request sma ll quantities of these cards 
from the Chief of the Bureau of Ships, Code 982. 
Since the cards are not ava ilable at District Publi­
cations and Printing Offices, requests for cards 
should not be forwarded to those activities. 

WRONG CRYSTALS IN TCS 

I t has been discovered that on the Type TCS 
Transceiver one of the frequ ency-control crystals 
h as been supplied ground to an incorrect frequency. 
The Bureau of Ships desires to bring this error to 
the attention of all activities, so that appropriate 
<:orrective act ion may be carried out. 

The incorrect unit is one o( the four crystals in 
Group '-'A" employed for reception, and is the one 
covering reception on the 4385 kilocycle channel. 
The other channels, incidentally, are at 2716, 3045, 
a nd 5335 kilocycles. Possessing an intermediate 
frequency o f 455 kilocycles, the TCS must use a 
crystal operating· at a of 
2120 kilocycles in order to provtde opt1mum recep· 
tio n at 4385 kilocycles, u tilizing the second har­
monic. The fau lty a·ystals were ground to a fu nda­
mental frequency of 2115 kilocycles (which would 
correspond to reception at a frequency of 4375 kilo­
cycles instead) . To a id in identifying the crysta_ls, 
the fio-ure showing the nameplate has been m­
cludeJ. I t is labelled to correspond to the fre­
quencies to which the a·ystals are ground, and, 
since one crystal is incorrect, the label consequently 
is, too. These TCS crystals were procured under 
Contract NXsr 39229. 

If the faulty crysta ls are used in the TCS equip­
ments, very poor sensitivity and low output will 
result. I t is recommended that, should these symp­
toms occur on the 4385 kilocycle band, the crystal 
be ·checked before any maintenance is undertaken. 
Furthermore, the faulty units shou ld be returned 
as soon as possible-on the West Coast to the Mare 
Island Naval Shipyard, and on the East Coast to 
the Naval Gun Factory at \1\Tashington, D. C. All 
shipments should include a description of the unit, 
together with the cause for return. 

BATHYTHERMOGRAPH REPAIRS 
A recent contract (N5Sr-10548) has been 

awarded the Bristol Company, \.Vaterbury, Conn. 
(or repa ir and recalibration of all types of surface 
vessel bathythermographs. This contract also in­
cludes submarine type bathythermographs, such as 
the J'vfodcl OCN, man ufactured by the Bristol 
Comp:111y. 

Activit ies in the Atlantic area should forward 
dam aged instruments to the I nspector o( Naval 
Mater ial, in care of the Bristol Co., ' .Vatcrbury, 
Conn . marked "for repair under Contract NSSr-
10548". A copy of the shippi ng papers should be 
sent to the Inspector of Naval Material, H artford 
District, H artford 3, Conn. Pacific activities may 

forward damaged insu·uments to the above ac­
tivity, or to the Navy Electronics Laboratory (for­
merly the USN Radio and Sound Laboratory) , San 
Diego, Calif. if it is a surface type bathythermo­
graph. 

It is important rJ1at each sudace type insu-ument 
forwarded be accompanied by i ts m,·n viewer and 
grill, since these grills are hand-calibrated to fit 
the lever arm movement of only the one insu-u­
ment. \ t\Tinches, are to be repaired by 
the local activity and not sent to the Bristol Co. 
or NEL. 

CHECK YOUR FREQUENCY METERS 

If you are one of those technicians who like to 
go ashore regularly, it will pay you to spend some 
time checking the accuracy of your frequency 
meters. During a recent two-month period, Navy 
radio security activities reported a total of 2777 
radio-frequency measurements of transmiSSIOns 
from Naval radio stations. O f these, a total of 399 
exceeded the authorized tolerance limit of 0.02 % 
specified for mobile units. This represents 14.36% 
of off-frequency operation, and is a most un­
satisfactory record. 

It is believed that a substantial reduction in the 
present undesirably high level of off-frequency 
operation by Naval vessels can be obtained if re­
sponsible electron ics personnel make a sustained 
effort to maintain transmitters within authorized 
tolerance limits. O ne means of assisting Naval 
radio stations to keep within specified limits is to 
notify them, whenever feasible, of off-frequency 
operation, so that they may take corrective action. 
Unfortunately, however, it is virtually impossible 
to notify all offending radio stations before they 
may have caused interference to legitimate users 
of adjacent channels. 

A better method is (or the electronics personnel 
at the transm itter to keep their secondary frequency 
standards (frequency meters) accurate. Experience 
in frequ ency measuring has shown that secondary 
frequ ency standards retain their accuracy only 
when checked regularly against standard radio 
frequencies, such as those transmitted by the Na­
tional Bureau of Standards by radio station W\W. 
The recommended methods of checking most Naval 
frequency meters through the use of the V\T\1\TV 
broadcasts arc given in great detai l in the article 
on page 16 of the July 1945 ELECTRON. T o facili­
tate using these broadcasts, the latest WvVV trans-

' mitting schedule is given in the article appearing 
on page 16 o( the August 1947 ELECTRON. 

8 z 
-n 
0 
rn z 
-i 
)> 
r 

-.... 



_J 
<( 

~ z 
UJ 
0 
LL 
z 
0 
u 

00 

SEARCHING WITH TDY-1 ANTENN-A 
When a ship is equipped with a i\Iodel TDY-1 

radio countermeasures equipme nt, it is generally 
an easy matter to usc the TDY-1 rotating direc­
tio nal transmitting antenn a for search intercept 
work without impairing the usc o ( the jamming 
tra nsmitter. Thi is usuall y accomplished by run­
ning a connecting lead (rom one of the antenna 
j ack box conn ectors to one o( the connectors in 
the TDY-1 a ntenna lead, such as t~1e o ne at the 
line stretcher, where the regular connector can be 
temporarily removed to permit usc of the specia l 
lead. 

In some installations a modification has been 
made so tha t the TDY-1 antenna can be used in 
place of the DB;\ f-1 search antenna. The purpose 
o f this is to perm it searching at frequencies below 
those usually covered by the DBM-1 an tenna. The 
procedure to search from 90 to 800 1\Ic with the 
TDY-1 antenna then becomes: 

!-Plug the RDO lead into the anten na 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 antenn a. 

3-Check to see that the two TDY-1 antennas 
that might be needed are in p lace on the antenna 
mount, are polarized correctly, and tha t the one 
to be used is co n ncctccl. 

4- et up the TDY-1 an tenna control unit to 
provide antenn a ro tation for target observa tion. 
Observe th e panoramic ada pter and pu l e analyzer 
scope, a nd listen to the receiver headpho nes to 
obta in the point of max imum ampli tude. 

5-\ Vhen ready to j am, reconnect the TDY-1 an­
tenna to the TDY- 1 equipmen t, and the regular 
receiving ante nna to the receiver. 

MOUNTING RBS-SERIES RECEIVERS 
Orig ina ll y, the M od el RBS series receiving equip­

ment was co nta ined in a specia l sp lash-proof rigid 
cabine t hav ing a hinged cover, and attached to a 
special mo unti ng bracket. Later it was d ecided th at 
the rigid cabinet a nd cover should not be con­
sidcrcd an integral part o f the rece iver , and that it 
is not necessary to use these items when an RBS 
receiver is insta lled. Accord ingly, the stocking of 
the ca binet a nd cover as a separate i tem apart from 
the receiver was authorized. 

The receiver and amplifier-power un its may be 
separated from the mounting bracket a nd insta lled 
in a normal manner on a stand ard operat ing rablc 

or shelf. At the time o( insta llat ion, however, pro­
vision must be made for connecting- the antenna 
coaxial cable to· the equipment. This can be ac­
complished by insta lling a avy type -49 120 con­
centric jack on a bracket mounted as close to the 
antenna and gro und terminals of the receiver as 
possible, and connecting the jack to the terminals 
with short jumpers. \ 1Vith Mod el RBS-2 equip­
ments, antenna connection adapter assembly J-506 
is furn ished, and can be insta lled on the · receiver 
regard less of whether the cabinet a nd cover are 
used or om itted. 

QGA HOIST-LOWER MECHANISM 
• Operating personnel have been advised to leave 
the trai~sducers of the Model QGA sonar equip­
ment in the fully-lowered position while underway, 
operational consideratio ns perm itting. The exist­
ence of excessive vibration when underway with 
the transdu cers in the hoisted posit ion has neces­
sitated th is measure. 

If the transducers are ldt in . the lowered position 
indefinitely, however, the jack screws m ay freeze to 
the gear-box cover bushi ngs. I t is recommended, 
therefore, that the hoist-lower mechanism be oper­
ated once each week. For operation underway, it is 
sufficient to hoist the transducers onl y approxi­
mately six inches. At this time a few drops of 
SAE 20 or SAE 30 oil should be appl ied to each jack 
screw just above the gear box cover. After de­
termini ng that the ho ist-lower mechanism operates 
freely, make !>urc that the transdu cers arc returned 
to the full y- lowered posit io n. 

TYPE ALLOWANCE BOOK 

T he "Electronic Equipment T ype All owan ce 
Book" (NavShips 900,115) is the correct title for 
the former "Type A llowan ce Bookle t" (RE-llA-
100) . Th is book lists the complete electronic 
equipment allowances for a ll ships. Si nce any par­
ticu lar ship is concerned o nl y with the allowances 
for ships o[ its own type, the TAB is not sent to all 
ships and stations. T he very small print ing of the 
complete book is intended for only the higher com­
mands and certain maj or planning, installation, 
and maintenance activities wh ich have a lready re­
ceived copies. All other ships a nd activit ies a re en­
ti tled to and have been furni shed o nly those pages 
of TAB that apply to them. Sin ce many requests 
arc being rccei_ved by the Bureau of Ships for the 
TAB, the above information is offered in the hope 
that it will preven t future requ ests for the TAB 
from activities not a lready on the mai ling l ist. 
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Basic Physics- Part 3 
The general definition of matter, " that wh ich oc­

cupies space," docs l ittle more than sta te an obvi­
ous characteristic of matter. Although most of the 
phy~;ca l properties discussed in precc_cli ng cha~ters 
are applicable to all types of matter , I( matter Is to 
be described accurately and in deta il, however, it is 
necessary to make use of numerous special prop­
erties. In genera I, these special properties apply 
only to certa in types of ma tter, and may be classi­
fied in the same manner as energy, namely, chem­
ical, mechanical, electrical, thermal, etc. The num­
ber of special properties is very large and is steadily 
increasi ng, particularly in recent years, because re­
search is developing large numbers o( synthetic ma­
terials. T his chapter is prim ari ly concerned with 
the more important special properties of maximum 
iiHercst in electrica l and electronics engineering. A 
few add itional physica l properties will a lso be dis-
cussed. 
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Impcnctrability.-The physical property of cer­
ta in types of matter which prevents two bodies from 
occupying the same space at the same time is known 
as impenetrabil ity. Two automobi les arc wrecked 
by collision because matter is impenetrable. l\ fany 
collisions between d ifferent 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 displaci ng as he moves along, 
but on a windy day the effect of the moving mass 
of air is strongly evident. 

Porosi ty.-Common to all types of matter is the 
property of porosity. H ere the word " porosity" 
does not refer to the porousness of a sponge, for ex­
ample, but rather is descr iptive of the fact that mat­
ter is mostly empty space containing a very large 
number o( very minute particles called atoms. T h is 
''"ill be shown later in the study of the atom ic struc­
ture of matter. It has been estimated that if 
250,000,000 tons of average matter cou ld be com­
pressed so that no empty space were left in it, the 
resu ltant solid material wou ld have a vol ume of 
abou t one cubic centimeter. It has furthermore 
been suggested tha t the tremendous pressures exist­
ing at the center of some stars may cause the mat­
ter there to have nearly absolute solid ity or zero 
porosity. It shou ld be expla ined at this point that 
a materia l can be both porous and im penetrable at 
the sa me time. I t is porous ben111se of the empty 
space between the constituent atoms, yet in bulk 
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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 comp~essibility 
of matter. Density is defined as the ra tio 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 defin e 
density, especially in the FPS system of units, as 

\\·eight 
Density = - - -­

volume 

w 
D =­

V 

because weigh t 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 IN AIR _ 
GRAVITY - WT. OF EQUAL 

VOL. OF WATER 

Density is an im portant factor in the design of 
stru ctures. T he specifi catio ns for the fo u nc\a t ion 
of a building cannot be written until the total 
weight of the bu ild ing is known. T he design engi­
neer calculates this va lue by determining the vol­
ume o f each type of material to be used in the 
stru ctu re. Knowi ng the volume, it is a simple mat­

ter for h im to calculate the weight from the den­
sity of each material used. T he density of any ma­
terial may be determi ned by measuring the weight 

and volu me of a selected sample. For many pur-

poses this is rarely necessary, for density ta.bles co.v­
ering a wide variety of materials are available m 
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 
Specifi c gravity 

weight of equal volume o f water 

Another method of expressing specific gravity is 

density of material 
Specific gravity = ·-. ---- -

density of water 

For example, the density of gold is 1200 p ounds 
per cubic foot. Since water has a density of 62.-1 
pounds per cubic foot, then the specific gravity of 
gold is 

1200 
Specific gravity = __..__ = 19.3 

62.4 

Although densily and specific gravity stem from 
the same concept, they represent different values, 
and should be carefully distinguished from each 
o ther. Density is measured in terms of mass or 
weight per unit volume, whereas specific gravity has 
no dimensions; specifi c 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 wi th a narrow cali· 
brated stem, sealed and weighted at th e lower encl. · 
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 ligh ter 
than water ca n be measured. A common type of 
hydrometer is the one used to measure the speci fie 
gravity of tl1e electrolyte in storage ba tteries. T he 
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electrolyte in sqch 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 1.1 50, 
the battery is discharged. Intermediate values of 
specific gravity indicate ' intermediate values of 
charge. 

MECHAN ICAL PROPERTIES 

The electronics engineer needs some knowledge 
of the mechanical properties 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.-H ardness is a property of matter de­
termined by the rigidity with which each indi­
vidual p article of the substance is held in position. 
Hardness is important when judging the m achin­
ability and resistance to wea r 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. T enacity is allied 
to hardn'ess as well as other mechanical properties; 
more exact and distinguishing definitions would 
carry us beyond the scope of this work. T enacity 
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 materia l before plastic deformation occurs. 
Compression strength is similarly defin ed, 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 sq uare 
in ch of cross-sectional area. In general, tensil e and 
compression strengths are very nearly equal for a 
given material. The compression yield point, how­
ever, of a materia l is usually quite different from 
the tensile yield point, sin ce a tensile force acts to 
decrease the cross-sectional area by elongatin rr the 

' 0 
material, whereas a compression force acts to in-
crease the cross-sectional area. The yield point is 
the max imum 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 slid ing the molecules over each other. 
Shear strength is the maximum shear force that can 
be applied to a material without causing plast ic 
deformation. I t 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. I t 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. 

Ductility.-\.Yhen 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. T his 
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 h ave relatively high 
tensile and compression strength, b ut frequently 
fail when subjected to the shock of gunfire. 1\Ictals 
like vanadium steel and monel metal are very 
tough; that is, they have a very low degree o[ 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 ductili ty is 
called malleability. If a large amou nt of plastic 
deformation occurs when a material is subject to ~ 
compression force, the material is said to have a 
high degree of malleability. Gold is :very malleable 
for it can be beaten or rolled into sheets less th an 
0.001 inch thick. Aluminu m, lead, and tin are 

very malleable and are used in large q uantities 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. T h is 
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 lu bri­
cation; practically all lubricating o ils and greases 
carry a viscosity number or rating. 

The range of viscosity values is quite large, a gas 
being capable of flowing a thousand or more times 
more readily than a liquid . The lower the viscosity 
the more readi ly a material will flow. Ether, a 
highly volatil e 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 reCJ uired 
for a fi xed quantity of a liquid or semi-liquid at a 
specified temperature and pressure to fl ow through 
a tube of known dimensions. T he viscosity is ex­
pressed in seconds, Saybolt. In the automotive lu­
brication field, the Society of Automotive Engi­
neers has established a series of S.A.E. numbers, 
each number representing a l imited viscosity ra nge 
in seconds, Saybolt. For example, S.A.E. 10 oil has 

,, viscosity range of 90 to 120 seconds, Saybolt at 
normal atmospheric pressure and a temperature of 
130° F. U nder the same condi tions 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 j udg­
ing lubricating oils and greases are cloud and pour 
points, flash and fire points, carbon residue, ash 

content, oxidization, corrosion, neutralizing num· 
her, 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. U nder such 
cond itions the amount of friction occurring in bear­
ings of different materials will vary over a wide 
range, even though lubrican ts of the same viscosity 
are used under identical conditions of pressure and 
temperature. 

The U. S. Navy h as established rigid specifica­
tions for lubricating oils and greases. \.Yhen timt' 
permits the student should familiarize himself with 
these specifications, for tl1e lubrication of equip­
ment is assuming greater and greater importance in 
the life of the electronics engineer. 

V ensity of Com mon Materials 

SOLIDS LIQUIDS 

Name 
Density Density 
gm/cms Name gm /cm3 

20° c 20° c 
Aluminum 2.70 Alcohol. ethyl 0.79 
Brass, yellow 8.6 Carbon telra-
Carbon , chloride l.!i9 

gr:~ph ite 2.25 Ether 0.72 
Copper 8.9 Gasoline 0.7-0.8 
G lass . common 2.4-2.8 \.1 \'cerine 1.200 
Gl:lss, Oint 2.9-5.9 Mercury 
Gold 19.3 (hc:wiest 
Iron 7.9 liquid) 13.6 
Lead 11.3 Oils. lubricat-
l\f:~gnes ium 1.74 ing 0.9-0.93 
Osm ium Oil. crucle O.R- 1.0 

(he:~v iest \V:JICT, d istilled 1.000 (4" C) 
solicl) 22.4R \Vnter, sea 1.0!?fi 

P l:~tinum 2 1.4 
Qu:~nz 2.65 GASF.S 

Tin 5.75 
Tunw;tcn 19.3 n r n.tity 
Ur:~nium 18.68 Name gm !rm3 
Woocl , balsa 0.1 1-0.11 NTP 
'Woorl , ehony 1.1 -1.3 Air, dry 0.00 12!13 
Wood , oak 0.6-0.9 Carho n dioxide 0 .001!177 
Zinc 7.1 Helium 0 .00017R5 

Hvdrogen O.OOOOR!l9 
Nitrogen 0.0012iil 
Oxygen 0.00 1429 
Radon 

(heaviest 
gas) 0.0097!1 
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EXERCISE PROBLEMS 

PART 3 

I· A battleship has a rated displacement of 
35,000 tons. What volume of sea water in cubic 

feet does this represent? (Long ton = 2240 lbs.) 

. 2. A hard-drawn copper wire is 0.128 inch in 
d1ameter. I~ the el asti~ limit of hard-drawn copper 
Is 28,000 lb/ m 2 , what IS the maximum tensile load 
that can be appl ied to the wire witl10ut exceeding 
this limi t? 

3. ' .Yhat pressure in lb/ in2 is exerted by a col­
um n of mercury 76 em high? 

4. A body weighs 4.2 grn in air, 3.5 grn in water 
and 3.64 gm in alcohol. \Vhat is the density of 
the alcohol? 

5. ~he deepest known depth in the Pacific 
Ocean 1s the Emden Depth off the coast of the Phil­
ip~ine ! sla nds. ~ f the water is 35,400 feet deep at 
th1s pomt 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 em in outside d iameter. 'Vhen im­
mersed in distilled water, the length of the stem 
below the water surface is 15 em. 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 shaft of the Model JT listening sonar 
equipment. This corrosion is due to seepage of salt 
water through the training shaft p acking into the 
drip shield assembly. \ •Vhen 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 o£ the training sh aft to remove the water 
in the dri p shield. Frequent removal o f this plug 
will a llow the water to flow ou t and prevent its 
entering the gear box and corroding the gears. 
Another solution is to r emove the drai n plug and 
connect the drain ho le to the bilge through a hose, 
thus permitting the water to drain off as fast as it 
accumula tes in the drip shield . 

Excessive seepage can be corrected by tightening 
the nuts fastening the p acking glands. These 
glands should not be t ightened, however, until no 
mo isture seeps thro ugh at a ll. There should be a 
slight weepi ng in order to keep the packing moist 
and prevent binding of the shaft. 

CASKETS FOR WAVEGUIDE FLANGES 

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

Investigation by engineers led to the concl usion 
that a defective rotary joint existed in the an tenn a·. 
Removal of the a ntenna revealed that hard asbestos 
gaskets were installed between the vertical wave­
gu ide and the angle connector to the stub tuner 
section. Further inspection of the waveguide run 
below the antenna revealed similar gaskets located 
in each of four successive waveguide flange con­
nections. The rotary joint was in good condition, 
but deposits were fou nd between the waveguide 
flange and gaskets. After the proper gaskets were 
installed the operating efficiency of the equipment 
was greatly improved . 

T he 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 w ired to 
each waveguide junction where a substitute gasket 
is installed. 

ZEROING MODEL SR-3 SYNCHROS 

All Model SR-3 radar equipments bearing serial 
numbers I to 25, and spare an tenn a p edestals bear­
ing serial numbers I 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 1 I 1 o f "U.S. 
Navy Synchros" (Ordnance Pamphlet No. 1303). 
I t is therefore requested that a ll synchros in these 
antenna pedestals be re-zeroed in accordance with 
Navy standard practice. Any of the methods for 
zeroing synchros outlined on p ages Il l to 123 of 
O P-1303 will be satisfactory for this purpose. This 
operation has been a~signed the title "Field Change 
No. 4-SR -3 R adar." 
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ANSWERS TO EXERCISE PROBLEMS 

BASIC PHYSICS, PART 2 

ml 2 
I. P = - . 

t 3 

2. 2200 lb. 
3. 3.27 ft; 0.82 ft. 

4. 4 hp. 

5. 0. 19 hp. 
6. 31,400 ft-lb. 

7. 637,000 ft-lb; 159,000 ft-lb. 

8. 21 hp. 

9. $2.42. 

10. $13.88. 
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. AN OPEN LETTER TO ALL COl.fHANDING ·oFFICERS 

Subject; The FORUM 

1. The FORID1 is a department i n 3 uShips 
ELECTRON which is i ntended for use by all technical naval 
personnel in asking questions , making recommendations and 
discussing in general their technical problems. Behind 
The FORU:t-1 lie the various sections of BuShips , al,-.rays ob­
ligingly prompt to answer questions, review suggestions 
and a dvise the field on p r oper repair and maintenance pro­
cedures not outlined i n the instruction books . Backed in 
that ma nner by technical and engine ering skill, The FORUM 
cons t1 tutes an i deal medi urn through \orhich a l l kinds of 
questions and i deas may be a ired and pr oblems solved. 

2. The FORUM is p ublished because t h e Bureau 
recogni zes t hat the field of electronics is so vast t hat 
no man can be expected to know all about i t; · t hat many 
types of equipment are so complicated t hat all of the 
features can not be tho r oughly understood by any but grad­
uat e engine ers. Frequently, because of t he c omplexity of 
some forms of elect ronic equiprr.ent, things happen which 
were not conceived of when the instruction books were 
p ublished . 

3. Official correspondence may at ti me s appear 
to offer a solution to the dif f iculties, but means of sur­
mounting the difficulties may or might not be gi ven i n the 
r eplies. The FORT~1, on the ot her hand , gets immediate re­
sults and gets it to all personnel concerned. 

4 . In the el ect r onics field of the navy the 
fastest and mos t all- inclusive way to get results from 
questions and benefici al suggestions is t hr ough BuShip s 
ELECTRON. In t h i s maga zine t he department handl i ng such 
thi~g s is The FQRUM . Personnel should the r efore be en­
couraged t o write to the ELECTRON , via their commanding 
officers, a nd contribute t heir problems and ideas to Th e 
FORUM . 

EDITOR, BuShips ELECTRON 



are not 
expert 

who oes have problems, 
submit the problems to 
ELECTRON. We may not 
b• able to help you, but 
we know people who can 
and will. 

DON'T DELAY • WRIT£ TODAY 


