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The new Standard Sonar System is the 
first major installation of the post-war 
sonar program to become an integral 
part of our escort fleet of the future. 

W I L Ll A M T. G R U M B LjY, B u r e a u o f S h i p s 

• To determine accurately the depth of a submarine or 
other submerged target is an important function of un
derwater sound equipment. The stab ilized sona r system 
promises to determine depth wi th an accuracy heretofore 
not possible with previous types of N avy sonar gear. 

The system combines many novel features not found 
in other sonar installations. T he bulk of the equipment 
is located well below deck and the main operating con
trols on the console are reduced to a minimum. The 
improved accuracy is made possible by incorporating 
sud1 features as automatic stabilization a long the line 
of bearing, correction for water temperatu res and refrac
tion of the sound beam, narrow vertical beam pattern, 
and amplitude modulation of the transmitted signals to 
improve the echo-to-reverberation ratio and to avoid 



large doppler shifts in carrier due to the high fre
quencies involved. Depth recording to 1500 feet (250 
fathoms) with an accuracy of 25 feet or better is achieved 
by the system. The recorded ranges and depths are 
repeated to remote stations throughout the ship. Hull
mounted monitoring equipment is provided to check per
formance. While primarily designed for submarine de
tection, short pulse lengths are possible to enable the 
determination of the depth of smaller submerged targets. 
As an offensive weapon, time to fire is indicated, and 
provision has been made for automatic fire cont rol 
guided by an attack director. 

The stabilized sonar system is an extension of the 
principles incorporated in the British 147-B depth deter
mining system. T his equipment was installed on several 
escort vessels and provided a depth indication uncor
rected for changing water conditions and without the 
stable p latform to compensate for the rolling and pitch
ing of the ship. 

ELEMENTS OF THE SYSTEM 
The system is designed for use in conjunction with 

conventional types of echo-ranging equipment. At the 
present time it is installed with Model QGB equipment 

provided with the maintenance of close con tact (MCC) 
feature. The system consists of a Model QDA D epth 
Determining Equipment desig ned by the Bell Telepho~-\ 
Laboratories and manufactured by the W estern Electn ..._'_} 
Company, a Model OKA Recording-Resolving Equip
ment produced by the Sangamo Electric Company, a 
Mark 6 or 7 Stable Element manufactured by the Gen-
eral Electric Company and a Mark 23 Computer manu-

't ms factured by the Arma Corporation. The last two 1 e 
are supplied by the Bureau o f Ordnance. 

ODA DEPTH DETERMI NI NG EQUIPMENT 
The Model QDA Equipment consists of a transducer, 

electronic and mechanical control equipment for o~er
ating the transducer, and an indicator for presentwg 
depth information. The transd ucer is a sword-type ADP 
crystal projector having a horizontal beam width of 9° 
degrees at -10 db and a vertical pattern about 7 de
grees wide at the same intensity. Power output is 15° 
watts, and the operating frequency is 50 to 60 kilo
cycles. The narrow fan-shaped beam and variable pulse 
length make possible a wide range of operating charac
teristics not heretofore available. 

Accurate and precise control of the transducer depres-

• 
sian is achieved by the Tilt Control Amplifier and Hoist 
Tilt Mechanism. Tilting is accomplished by precise 
gearing which operates in sea water to tilt the sound 
type transducer through 25 degrees forward and 90 
degrees aft of the vertical. The forward tilt is used in 
stabilizing the equ ipment under heavy sea conditions and 
in making alignment tests with a test monitor. A 4 
rpm follow-up rate is provided by a thyratron controlled 
motor of the low inertia type. A 2- and 36-speed synchro 
system is used for precision control. By the use of 
vernier sca les the transducer is aligned mechanically and 
acoustically after it has been checked and standardized 
in· dry dock in the course of in itial installation. The 
mechanism tilts the transducer into a 5 inch well where 
it is then secured against vibration. Removal of the 
transducer is possible while the ship is water borne by 
retracting it th rough a 10 inch gate va lve by means of a 
half-ton chain hoist. After the valve is closed, the 
cylinder drained and case unbolted, the transducer may 
be disconnected and removed. A Regu lated Power Sup
ply unit of the d-e saturable-reactor type supplies the 
regulated power for the equipment. 

A Transceiver unit supplies 50 to 60 kc energy for 
the depth determining equipment. An amplitude-modu-

lated signal is transmitted to overcome the undesirable 
effects due to the large doppler shift. A fixed frequency 
of 190 kc is modulated with a frequency adjustable from 
240 to 250 kc and the difference frequency of 50 to 60 
kc is then selected and applied to a second modulator. 
H ere it is modulated with 800 cycles by a third oscilla
tor in such a way that alternate cycles are blocked. The 
transmitted frequency consists of the carrier interrupted 
800 times per second. The driver amplifier is conven
tional and produces about 150 watts peak power at 
60 kc. 

The receiver circuit has certain novel features. It is a 
t\Vin-channel superhetrodyne designed to deliver audio 
output and depth recorder signals as well as a rectifier 
signal for the Depression Deviation Indication ( DDI ) . 
DDI is the same as bearing deviation indication (BD I) 
but in the vertical instead of the horizontal plane. Input 
from the two halves of the projector are joined in a 
hybrid coil, the sum and difference being used for sepa
rate amplifying channels. Part of the output of the sum 
channel, after amplification, furnishes the signal to the 
loud speaker and depth recorder. I t is a lso used to pro
duce the 800-cycle audio tone from the interrupted sig
nal. By mixing the sum and difference outputs, a d-e 

(Above) The QDA s11Jord -type projector 
retracts jack-k11ife fashion into the h11!1. 

(Far L eft J Block diagram of stabilized 
sonar S)'Stem. 

( Left) Exploded vie Ill of t he nOtJel projector 
med 111ith the stabilized so11ar S)'Stem. 
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error voltage proportional to the amount of t ilting is 
made available for operating the DDI oscilloscope. 

T he Console, usually located in the upper sound room, 
contains the principal operating controls and all of the 
necessary indicating devices. The three main console 
features are the Depth Recorder, the Depression Devia
tion Indication (DDI) , and the Tilt Control. 

T he Depth Recorder has an 0-1500 foot scale with 
layer-depth contacts adjustable by hand to send a signal 
to the Model OKA resolving equipment. The layer
depth contact information is used in the solution of the 
refraction correction. Information for setting the layer
depth contacts is obtained from the bathythermograph 
(BT). An optical cursor is aligned with the depth traces 
by means of a thumbwheel and the position of the cursor 
is transmitted to the Model OKA and thence to the 
remote depth indicators. 

The Depression Deviation Indicator is a three-inch 
magnetic deflection and focusing type oscilloscope with 
a non-linear scale approximately calibrated from 0 to 
1500 yards, slant range. It is provided with a threshold 
control to aid in identifying the target signal. DDI 
response is designed to give an accuracy in angular indi
cation of less than 5 minutes. This can be utilized only 
when the transducer is properly stabilized. 

The Tilt Control is operated by a thumbwheel at 
speeds of 2 and 36 rpm. Generated depression angle is 
supplied to the dual-speed d ifferential synchros so that as 
the range closes on a target at constant depth no thumb
wheel operation is required. The thumbwheel is geared 
so that one revolution g ives a 15° projector movement. 

Testing facilities are provided as an integral part of 
the depth determining equipment for making various 
tests of the system in connection with a keel-mounted 
test transducer located in a small sea-chest about eight 
feet forward of the sword. A voltmeter is supplied so 
that transmitting and receiving response and the angular 
position of the transducer can be measured. Also a 
measured output from the oscillator can be applied to 
the lest t ransducer so that the receiving system can be 
checked. 

OKA RECORDING-RESOLVING EQUIPMENT 
The primary function of the Model OKA equipment 

is lo furnish the correct variable-speed supply to the 
clutch motor in the D epth Indicator located in the con
sole of the Model QDA equipment. Upon this the 
accuracy of the depth determination depends and all of 
the variables encountered under different water condi
tions are resolved and computed in the Resolver of this 
equipment. The complete equipment consists of the 
Resolver, the Sound Range Recorder and the Horizontal 
Range Recorder. 

The resolver receives the depression information from 

the ..Model QDA Tilt Control synchros. From the sine 
of this ang le in the form of a phase-displaced voltage 
displacement, corrected for refraction and for the effect ~ 
of surface reflections 0!1 the sound beam, is resolved the ~ 
proper speed output to the clutch motor of the Model 
QDA. The returning echo marks a trace on the Depth 
Recorder. The clutch motor speed is corrected for speed 
in sud1 a manner that the echo trace indicates the actual 
depth rather than the apparent depth . Refraction correc-
tions are made for the velocity of sound in the isothermal 
layer and the thermocline. 

The resolver also transmits depth indications to the 
remote indicator, computes the horizontal range and 
transmits this to the horizontal range recorder and the 
remote horizontal range indicators. In addition, the 
resolver transmits the generated depression angle to the 
QDA console, where it is combined by means of d iffer
en tial synchros with the handwheel output. 

The Sound Range Recorder bears little resemblance 
to the conventional tact ical range recorder, although its 
input and keying circuits are basically similar. No ex
ternal "time-to-fire" computing mechanism has been 
used since this function is now preformed by the H ori
zontal Range Recorder. 

The novel features of the sound range recorder in
clude the transmission of the sound range at 1- and 36-
speed to the resolver and later to the attack director. A 
relay is provided to transmit this information to either A\ 
the attack director or to a range keeper in the Model ~ 
OKA. The recorder also provides automatic generation 
of range in proportion to range rate ( range keeper) . By 
al igning an optical cursor with the slope of the recorder 
traces, the range keeper functions are indicated. A motor 
d rives the lead screw to which the range transmitting 
synchros are connected at a speed proportional to the 
range rate. Two manual adjustments, one for range rate 
and one for the velocity of sound in water due to tem
perature, are provided. The range as recorded by chart 
traces is followed by an optical ( line of light) cursor 
which is lined up with the recorder traces by means of a 
thumbwheel. This insures accuracy of the . transmitted 
slant range information. Stylus and chart ( paper) speed 
is automatically varied in proportion to range rate and 
sound veloc_ity corresponding to sea water temperature. 

The H orizontal Range Recorder closely resembles the 
conventional tactical recorder. However, the signal is 
recorded continuously on a strip chart. The conventional 
time-to-fire computing mechanism is also present. For a 
deep target the horizontal range as indicated by this 
recorder is more significant than the range shown on 
the sound range recorder. 

STABLE ELEMENT MARK 7 ~ 
The Mark 7 Stable Element receives director t rain and 

c 

own ship 's course information and provides level and 
cross level. To accomplish this, the stabilizer unit con
tains a balanced gyroscope driven by a high-frequency 

otor. It is fitted with an erecting system in the form of 
a pendulous element. The frame which supports the 
gyroscope gimbal system m ay be rotated about an a.xis 
perpendicular to the deck in accordance with Director 
Train Input. A sensitive pickup and amplifiers maintain 
the proper relationship between the follow-up position
ing g imbals and the gyroscope. Thyratron amplifiers are 
used and synchro signal outputs are provided. Com
pensation for errors in turning or maneuvering the ship 
is provided. The stabilizer is designed to follow a roll 
of 30 degrees in 6 seconds and pitch of 10 degrees in 
4 seconds with an error of less than 10 minutes of arc in 
the measurement of level and cross-level angles. 

The stable element control panel contains the ampli
fiers for train, level, and cross-level follow-up systems, 
protective devices, switching equipment, and motor gen
erator. The operating voltage is three phase, 115 volts, 
60 cycles. 

MARK 23 COMPUTER 
The Mark 23 Computer consists of the computer, a 

tangent _solver, and a power unit. The Computer re
ceives data electrically from the Stable Element, the con
ventional horizontal echo ranging equipment and the 
depth determining equipment. From the stable element, 
the computer obtains the level, cross level, and bearing 
and resolves them into roll angle and pitch angle. From 
the conventional horizontal sonar equipment, the com
puter obtains the target bearing. From the depth deter
mining equipment, the depression is secured. These 

quantities are resolved into two-axis system components. 
The tangent solver resolves these components int<( a 
sing le depression angle which controls the depth trans
ducer. Through these mechanisms both the sword and 
the MCC projector are maintained on ta rget. 

ADDITIONAL FEATURES 
While the main operating controls of the stabilized 

sonar system are actually few in number, great flexibility 
of operation is provided in the system. 

It is possible to operate the QDA portion inde
pendently without the stabilization afforded by th e Com
puter Mark 23, simply by operating a N avy-supplied 
by-pass switch, which is p rovided for emergency oper
ation of the QDA equipment in the event of fai lure of 
the stabi lization system. 

Keying of all circuits, recorders, etc., in the complete 
system is controlled by the transmi tting contacts on the 
Sound Range Recorder (part of the OKA) . When the 
Sound Range Recorder is in the OFF or STAND BY 
condition, it is possible to operate a switch on the QDA 
Console to obtain either a long or short pulse length. 
With the short pulse length the QDA equipment can 
be used in the !ocation of small submerged targets such 
as mmes. 

Although designed primarily for DE's, the system 
can be adapted to other escort vessels. Now that more 
time is avai lable for trials to test such an installation, 
the improvements and novel features incorporated in this 
system should not only occupy an important place in 
depth determining equipment but also find wider appli
cation in other types of sonar insta llations. 
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The DBM-1 

Radar Direction 

Finder 

Equipment 

BY J ES E 0 . RICHARDSON, Submarine Signal Company 

• The DBM Radar Direction Finder is essentially a 
radar and radio direction finding equipment designed to 
operate in the frequency range of 90-5000 megacycles. 
It presents on a cathode ray tube screen an indication of 
the direction of the transmitter which is sending out the 
signals received by the DBM-1 system. By observation 
of the cathode ray tube screen, the operator may deter-
mine certain characteristics of the signal, such as the 
approximate pulse width and repetition rate, and the 
polarization (whether horizontal or vertical ) of the trans
mitting antenna. Whether the sig nal is a pulsed radar, ~ 
co.ntinuous wave, or phone modulated may be deter
mmed. The approximate frequency of the received sig-
nal may be found by reference to the dial· reading of the 
receiver in use. 

The over-all sensitivity of the system is such that the 
DBM-1 equipment may detect the presence of enemy 

radars before the enemy radar 
can detect the vessel on which 
the DBM-1 is installed, thus 
providing a g reat tactical ad
vantage. 

The DBM system consists 
o f two an tennas (one low fre
quency and one hig h fre
quency), two receivers (one 
RDO operating with the low
frequency antenna, and one 
ANj SPR- 2 for the hig h
frequency antenna), and the 
DBM-1 indicator unit. 

The two antennas are specially designed for uniform 
response over a broad band of fre<:luencies. Each one 
consists of a horizontal and a vertical antenna, in sepa
rate reflectors. Either the horizontal or vertical antenna 
may be selected at wi ll by the" operator, so that the 
polarization of the receiving antenna may be the same 
as that of the transmitted signal being received on the 
DBM-1 equipment. The low frequency antenna covers 
a range of 90-1200 megacycles, and the h igh frequency 

. antenna covers a range of 1000-5 000 megacycles. The 
( ,antennas are rotated at speeds up to 250 rpm. The trace 
~ on the cathode ray tube screen is rotated at the same rate 

as the antennas and is synchronized with the bearing of 
the antennas by a synchro system which drives a scanni ng 
capacitor in the indicator. 

T he output of the receivers is a video pulse which 
corresponds with the type of modulation present on the 
received sig nal, whether it is a pulsed radar, conti nuous 
wave or phone modulation. This video signal is fed 
into a fou r stage video amplifier. The amplified video 
output is then applied to the rotors of the scan ning 
capacitor. Circular scanning is accomplished by driving 
the rotors of the scanning capacitor by a syncro motor, 
which is in tu rn d riven by a syncro generator geared to 
the antenna. The rotors of the scanning capacitor are 
fixed 90° out of phase with each other. The stators of 
the scanning capacitor are connected to the deflection 
plates of the cathode ray tube. Video pu lses are appl ied 
to the plates of the cathode ray tube by coupling from 
the rotors to the stators of the scanning capacitor. In 
this manner the video pulses are divided into voltages in 
quadrature, wh ich deflect the beam of the cathode ray 
tube in such a manner that a trace is produced which 
ind icates the bearing of the receiving antenna at any 

( 'instant of time when signals are received from a trans

mitter. 

FIGURE 1-By habitual analysis of pall ems in terms 
of the conditions which form them, the operalo,· 
may derive iuformation about transmitters tUbich 
are 011 the air for too brief a time to be studied by 
any other meam. For example, tbe wide spacing 
between tbe pulses in !his pallem suggests tbe low 

PRF I!Ormally employed by air-search radars. 

FIGURE 2-T be minor lobes in this pallem are not 
symmelrical. T his may be due to reflecti~n frol~l 
some nearby object to the left of the tme srgnal dr
rection. Such a pattem is also cbaracteristc of trans
millers whose antennas are polarized at 45 degrees. 

FIGURE 3-This pallem is distinguished from I~Jal 
shown in figu re 2 due to simrt!taneous receptton 
from two sefJara/.e transmillers. Here the gre~/er 
and smaller lobes bave the same shape, are ja1rly 
well de(med where tbey overlap, and may, as in 
this case, have a delectably different PRF. 

FIGURE 4-Pulses grouped in sets suggest a lobe
switcbing radar, possible in a fire control system. 
When the tips of all pulse groups form a smooth 
pallem bis gum may be trained on yo~'· The shafe 
of tbe complete pallem, in any case, ts the grap!~tC 
representation of your own DBM antenua:s radia
tion pallem at the carrier freqHency llllled 111. Th11s 
this pallem is characteristic of a 4-l?be.radar whose 
PRF is abo11t 500 and whose earner IS abo111 900 

M e, horizontally polarized. 

FIGURE 5- W'ben sine wa11e moe/Illation is 11sed, 
the rate at 1/)birh tbe cathode ray spot moz•e.r 0111 
and back along a single rrzdial line to the screen 
center is more flniform than zl'ith pulse modlllatton. 
T herefore the radial lines do not baz1e bright tips. 
A phone mod11lated rommrllliration signal u•i/1 
sho/1) z1ariations in the sine freqllenries, and the 

complete pallem ll'ill hm•e irreg11lar bo11ndrzries. 

F IGURE 6-IFben no definite 111t1jor lobe is present, 
and the miuors are symmetrical, tbe polarizt~lion of 
tbe DBM anlelllltl is Jlos.ribly 90 degrees different 
from that of tbe lrt1111111iller. T he switcb marked 
"'horizontaf-t,ertica/' " sbould therefore be tbrou•n 

to the O/Jposite polt~rizatinn. 
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ELECTRI CAL. 

~~~~~R~ - -4---f--4 
GENERATOR 

SYNCHRO MOTOR 

.6. Simplified diagram of the DBM- 1 
scanning capacitor. 

HORIZONTAL. PLATE 

~ Principal elements of the DBM-1 system. 

fliNT~ I 

.. mm""" .,.., 
ELECTR I CAL. CONNECTION TO CAPAC ITOR ROTOR 

ROTORS 90' O.i/T 
OF PHASE . ·· .~. 

CATHODE RAY TUBE 

Types of patterns produced by various types of re
ceived signals are shown in figures 1 to 6. D etermina
tion of the approximate pulse width is made by estima
tion of the length of the bright t ips on the pulse traces 
in the cathode ray pattern. A 100 microsecond pulse will . \ 
have a scarcely discernible bright tip. A 10 microsecond ~ 
pulse will show a bright tip approximately ten p ercent 
of the length of the trace. Therefore, the percentage that 
the bright tip is of the whole trace is the approximate 
pulse width. 

It will be noted that the width of the patterns is not 
the same in all the figures. This is due to the f act that 
the directivity of the antennas becomes sharper as the 
frequency goes higher. For instance, at 90 megacycles 
the pattern of the low frequency antenna is quite broad, 
where at 1000 megacycles it is quite sharp. The same 
is t rue of the high frequency antenna. 

In order to produce the best results, the antenna 
should be mounted as high up and as much in the cl ear 
as possible. The presence of any nearby metal objects 
will d istort the pattern of the antennas and make the 
picture on the cathode ray tube di fficult to interpret. The 
low frequency antenna should not be mounted any closer 
than four feet. It is important to note that the low f re
quency antenna is more susceptible to pattern distortions 
due to nearby objects, and should be given the best of 
the two antenna sites if any choice is to be had. Because 
of the losses in the r-f cables from the antennas to the 
receivers, these cable lengths should be kept as short as rJ 
possible, and in general should not exceed 200 feet. 

RCK 

TUNING. 

SYSTEM 

• A simple system has been devised by the Naval Re-
~ search Laboratory for setting the tuning dial of the 

Model RCK receiver exactly on the required frequency 
for each crystal without the use of a signal generator. 
The system is additionally useful in indicating normal 
fu nctioning of the mul tiplier tubes and circuits up to 
the final multiplier. Only sl ight alterations to the p resent 
preselector are required. The system operates by using 
~ portion of the negative grid-bias voltage developed 
across the final multiplier grid-leak resistor to bias the 
A VC bus in the receiver, thereby (when the selector 
switch is set to "A VC On" ) causing the input meter on 
the IF 1 AF unit panel to indicate. This bias is developed 
only when the multiplier circuits are tuned to the crystal 
oscillator, and reaches maximum in the optimum reson
ance region. 

The d1anges in the Model RCK preselector unit required 
to provide the alignment f acilities are as follows : Replace 
resistor R-110 (10,000 ohms) with a new one of 47,000 
ohms. Connect the contact arm of a high quali ty, single
pole, double-throw switch to the junction of resistors 
R-109 and R-110. Connect one contact of the switch 
to ground and the other to the AVC bus at terminal 14 
on terminal board E-104. The connection to the A VC 

.!i,us can probably be m?re easi Iy made to ten~1ina l 14 on 
(_ .,rminal board E-204 m the IF I AF untt, wtth the lea :! 

to the above switch fed through the slot between terminal 

boards E-104 and E-204. Connection to the junction of 
R-109 and R-110 will probably require slotting the right
hand edge of the forward wall of the compartment on 
the top side of the preselector chassis (possibly by fil
ing), in order to allow clearance for the lead. 

The new switch may be of the toggle type, provided 
that it is of a high quality, low leakage construction, 
with good, positive, silver contacts. This switCh should 
be protected against the effects of humidity. The switch 
should be mounted in a suitable manner on a bracket 
fastened to the side-brace or "wrap-around" at the left, 
and behind the front panel. I t should be plain.ly marked 
to identify the "setting-up" and "operating" positions. 
The receiver is substantially inoperative in the "setting
up" position. 

Since the final multipl ier g rid is tuned by two coupled 
tuned circui ts, the indication at resonance will be similar 
to the Bat-topped resonance curve usually obtained with 
such circuits. By taking the "chart" dial (lower dial 
window) readings corresponding to the two Banks of the 
curve at, say, one third the ma..ximum input meter read
ings as optained with th e above switch in "setting-up" 
positioli.", and.setting the tuning dial to the mean or .rpid
point ·of ·the two readings, 
tuning of the circuits . with-

~ . B 
1-

~ .6 

5 . 4 
Q. 
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in one or two·· chart dial 
divisions of optimum as 
obtained with a signal gen
erator have been observed 
at the laboratory. The dia
gram illustrates by means 
of a g raph the indications 
obtained on the input 

0 L-----+-1 --~:-----
365 

DIAL READING 

meter. 
For instance, if dial read ings for the one-third input 
points are 365 and 385, respectfully, the detent should 

b t 385 + 365 - 375 e se at 
2 

- . 

Throwing the "sett;ng-up" switch to operating posi
tion g rounds the junction of R-109 and R-110 and con
sequently grounds pin-jack J-103. This p revents unde
sired biasing of the A VC system by possible leakage 
across the switch terminals in the "op erating" position. 
Since the input meter on the receiver can be used to 
indicate grid-voltage conditions in the final multiplier, 
it is believed that disabling of J-103 will not be ob
jectionable. 

This modification will be known as RCK Field Change 
N umber One, entitled "Additional tuning set-up system" . 
No field change kits will be supp lied. Material for this 
change should be procured locally. 

After the above mod ification has been accomplished, 
the instruction book should be corrected accordingly. 
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SR-2 

• The SR-2 is now making its appearance in the fleet as 

the first air search radar to operate in the 550-660 Me 

range. The set is authorized for BB 's, CL's, CLA's, 

CVB's, and CVL's, two instal lations having been com

pleted on CVB's 40 and 41. 

Development of an air search radar in this band was 

made with the idea of overcoming such conditions as 

interference, congestion, pronounced nulls, lack of suffi · 

cient low-angle coverage, and other undesi red features 

characteristic of the 200 Me band equipments. Before 

th is development was possible, however, there were sev

eral problems to be solved. First, new oscillator tubes 

and circuits had to be designed to give hig h-power output 

over a wide frequency range. A receiver which would 

cover this band and have a sensitivity comparable to 

those in the lower f requency range 'vas necessary. F i

nally, the equipment required an antenna with narrow 

horizontal beam characteristics and a vertical beam which 

would afford high-angle coverage. A fulfillment of these 

specifications required time and effort, but resulted, ac· 

cording to ini tial tests, in a radar superior to p revious 

air search radars. 

GENERAL CHARACTERISTICS 
The most important feature of this equipment other 

than the higher frequency used to give more solid cover· 

age and better range and bearing discrimination, is the 

wide f requency band over wh ich the gear is capable of 

operating. The equipment may be set up on any given 

frequency on the operating band and adjusted for opti

mum operation within two minutes. This is made pos· 

sible by front panel controls, a "reflectometer" and an 

echo box. The latter two units are built in as an integral 

part of the radar. 

The reflectometer is a new piece of test equipment 

which enables the operator, by use of a meter located on 

the front panel, to determine when the transmitter is de

livering maximum power. As a secondary function, it 

serves as a rapid means of determining the efficiency of 

the transmission. line and antenna. 

The echo box, through the use of a directional coupler 

instead of a dipole pickup, is no longer frequency sen

sitive. 

The servo system is of the a-c type, and from the per· 

f ormance data is equal to, if not better than, formec sys· 

tems used in air search rada rs. This type of servo has 

certain marked advantages such as freedom from brush 

failures in the tra ining motor, and the ability to by-pass 

the servo and operate the a-c training motor directly 

from the the line. T hese advantages serve to make the 

equipment more reliable. 

Special features of the SR-2 antenna are its wide-band 

and high-gain characteristics. The complete structure i 

() 
0 z 
:I! 
0 
m z 
-I 

)> 
r 

... .... 



-l 

< 
i= 
z 
LU 
0 
LL 
z 
0 
0 
co.. -

fabricated from stainless steel 
to prevent deterioration due 
to corrosion as was experi 
enced by former search arrays. 

The indicator console rep
resents an effort to standard
ize the units common to air 
and surface search equip
ments. As a result the video 

:.tmpli fier unit, IFF coordination unit, range indicator, 
and PP~ unit a~e directly interchangeable electrically and 
mechamcai!y w1th those in the SG-3 and other standard
ized search radars. T he monitor scope unit located in the 
transmitter-receiver is likewise interchangeable. 

For the first time, a synchro amplifier is used in the 
synchro system. The new synchro system will be standard 
for futu re standard ized search equipments. 

Such f eatures as.~e~aye~ PPI, expanded A -scope, ships
h~ad marker, sensJtivJty time control, fast time constant, 
h1gh vi~eo pass, and IA VC, have been provided in the 
SR-2 w1th complete control available to the operator at 
the indicator console. 

DESCRIPTION 

The component parts of the transmitter-receiver assem
bl! are the _t rigger unit, pulse synchronizing unit, trans
mitter, rece1ver, and the monitor scope unit. Operation 

of these units is normally contro lled f rom the indicator 
console ; however, each may be controlled locally. 

. The trigger unit _contains a block ing oscillator stabilf . 
1zed by an RC oscillator, and functions to control the~· 

pulse repetition rate at about either 180 or 600 pu lses 
per second, and to generate 2000-volt t rigger pulses for 
the modulator. A scr-ew driver ad justment serves to vary 
the pulse repeti tion rate in seven 5% steps. 

The transmitter consists primarily of a two-tube osci l
lator, a transmission line with two load stubs and a 
duplexer. The reflectometer is also located in tl~ is unit. 
The peak power to the osci llator f rom the pulse trans
former is in the order of 800 kw. 

The monitor scope is a self-con tained unit which is 
primarily intended to be used for peaking the transmitter 
and receiver. It may be removed from the cabinet and 
used as an oscilloscope for general servicing of the equip
ment. 

The radar receiver is shock mounted in a frame which 
is located on the rig ht hand side of the transmi tte r
receiver cabinet. I t is provided with a gasketed window 
which p rotects the dials, controls and switches. A "Press
to-Tune" push button is p rovided on the receiver panel 
to mechanically disconnect the tuning gears and clutch, 
a~d all?w easy operation of the r-f tuning con trol. 
VIdeo stg nals f rom the receiver are supplied to the video 
ampli fier in the indicator console cabinet. t}) 

.t ~} 
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MODULATOR:- The modulator, contain ing its own 
power supply, is capable of mod ulating an r-f peak 
power of 375 kw. All components of this unit are 
mounted on a retractable chassis. T he upper doors swing 
~utward and the lower door swings down to form a shelf 
upon which this chassis may be rolled out for servicing. 
The modulator furnishes energy to the transmitter oscil
lator through a pulse transformer. 

T H E INDICAT OR CONSOLE:-The cabinet of the 
indicator console contains the video unit, general control 
panel, IFF coordinator, plan position indicator, range 
indicator, and bearing indicator. 

In addition to the several video amplification channels 
contained in the video unit, a number of switch ing con
trols are provided, mainly for remote control of the re
ceiver. One feature of the SR-2 is the automatic receiver 
tuning . For remote tuning, a th ree-position lever-type 
switch on the front panel of the video unit operates a 
tun ing motor in the radar receiver. 

The PPI unit located in the center section of the con
sole, contains a five- inch scope with cursor d ial and the 
necessary operating controls and switches. 

The IFF coordinator, located on the lower left side of 
the ind icator console, serves to accomplish the following 
functions: 

( 1) To trigger and provide either momentary or con
tinuous keying of the IFF transmitter. 

(2) To alte rnately t rigger and b lank the radar v ideo 
channel and the IFF video channel in the range indicator 

unit. 

( 3) To synchronize and trigger the sweep ci rcuits of 
the range indicator in order that the received recognition 
sig nal and radar echo shal l appea r one below the other 
along the two separate base li nes on the A-scope of the 

range ind icator unit. 

The general control uni t, located in the lower left 
corner of the indicator console, controls operati ons o f the 
radar power system. On the back shelf of this unit is 
mounted a set of spare tubes for the console. To facili
tate tube socket voltage measurements, an analyzer adap

ter is included. 

The bearing indicator unit is located in the lower rig ht 
hand side of the ind icator console. It contains the an
tenna pedestal drive controls and the indicator of antenna 
orientation. The speed of d irect traini ng is 5 rpm, servo 
slewing 1.25 rpm, and manual servo up to 5 rpm. 

T he range ind icator unit, located in the upper rig ht 
section of the console, contains the necessary synchroniz
ing, gate- forming, and sweep circui ts to p rod uce a con
ventional range step on the A-scope, a movable range 

ring on the PPI, and a trigger for the delayed PPI. 
Calibration circui ts are also housed in this uni t, and the 
accuracy of calibration may be checked by a crystal range 
calibrating unit. T h is unit is standard navy test equip
ment. 

ANTENNA ASSEMBLY:- The antenna assembly 
consists of a main parabolic reflector of aircraft construc
tion approximately 15 feet wide by 5V2 feet h igh on 
which the Mark III array is mounted . A small feed 
refle~tor mounts the wide-band radar dipole as well as 
the Mark V dipoles when used. This reflector is con
nected to the main parabolic by a fl at ap ron. The an
tenna and pedestal weigh approximately 800 pounds. 

TRA NSMITTER 
RECEIVER ASS EM -4~-
NAVY T YPECRV.43ACX 

MONITOR SCOPE 
NAVY T YPE CRV-55AGN 

RADAR 
TRAN SMITTER 

NAVY TYPE CRV-52AOI\ 
:"""---+- RADAR RECEIVER 

NAVY T YPE CRV-<16 AOX 

~f.---+- TRIGGER UNIT 

PULSE 
SYNCHRONIZING UNIT-f--f-'~ 

NAVY TYPE CRV.-SJME 

Characteristics of 

the SR-2 Radar: 

Frequency 
P eak p ower 
P ulse leng th 
Pulse rep etitio n r ate 
Antenna gain 
H orizontal beam width 
V er tical beam 
.Minimum range 
Receiver sensitivity 

PLAN 
POSITION INDICA'TOR 

NAVY T YPE CRV-55AGH·I 

NAVY TYPE CRV· lSABU 

550-660 Me 
350 kw 
1 or 4 J-tS 

180 or 600 PPS 
22 db 
71/ 20 
esc~ coverage 
600 yards 
9 db above theoretical 

nOise 

INDICATOR CON SOLE 
NAVY TYPC CRV.53AGG 

---,-"'-!+ coNSOLE CABINET 
NAVY "TYPE CRV~IOAFG · I 
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FIGURE 1-Cryna/ stock is kept in a tem
perature-comrol!ed room. The boxes shown 
above contain full bars. eud ban. seed
plate material and crystal plates. All mate
rial in one cabinet u•i/1 be approximately 

the same size in cross Jection. 

f iGURE 2- T he clear growtl~ is cut from e:ch end 
of the bar. The ttme requtred for cuttiu~: a bar 
m ch as that shown I S about oue miuute for each 
eud. Pressure of the cuttmg d1sc is hydrau/ica/1 . 

regulated . J 

FIGURE 3-B(tr ends m:'JI be ground to. create 
au index for correct on eutatiou. T his ts doue 
0 11 (/ belt sander using (/ .11-block jig fillillg t wo 

face.r of the pymmJd-shaped a o tv/1 . 
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HOW IT'S DONE 

• The July issue of ELECTRON carried an article on 
ADP crystals, but crystal cutting was not covered in de
ta il. The actual p rocess of converting a full ADP bar 
into many crysta ls of exact dimensions and p roperties is 
quite interest ing. Starting wi th the full g rown bar, let 
us follow th is process as it is carried on in the crystal 
cutt ing section of the Sound D ivision, N aval Research 
Laboratory, W ashington, D . C. 

First, the ends are cut f rom the full bar by means of 
an abrasive cutoff wheel as sho\vn in figure 1. Th is 
machine is equipped with a hydraul ic feed which can 
be regulated to the desired p ressure. The 12-inch wheel 
is made f rom a thin piece of 120-grit carborund um. It 
revolves at 3450 r.p .m. and is cooled by a 1-to-3 mix
tu re of p ropylene glycol and water, which prevents the 
crystal from heating and cracking . 

T he two ends of the crystal bar are the clear g rowth 
f rom which crystals a re cut. The center section is cut 
into seed p lates from which more crystal bars are grown. 

W hen an order for crystals comes in, end bars of the 
requ ired size a re taken from stock shelves in a tempera
ture-controlled room. These bars are then held in a j ig 
and sanded for correct orien tation. A relatively inexpen
sive bell sander is used as one-eighth inch tole rance is 
allowed at th is stage. The p iece resulting f rom this 
sand ing is rectangular in cross section and three or four 
inches long. It is returned to the saw where slices are 
cut abo ut .0)5 inch th icker than required fo r the fin
ished p roduct. These blanks then need only to be 

g round to the correct size, a process known as wet 
lapping. 

The d isc used for wet lapping is simila r to a sanding 
disc, the only d ifferences being the precision carborun· ~\\ 
dum surface and the water-propylene glycol m ixtu re 't:'J 
used for cooling. T his machine is also equ ipped with a 
hydraulic feed desig ned at the Laboratory. A micro· 
meter head fi tted on the jig provides accuracy to about 
.0005 inch. W hen the crystal has been squared and the 
faces para lleled it is ready for the p lating p rocess. 

Plating both faces of the crystal to render them con
ductive is accomplished by either spraying•or gold sput· J 

teeing. In either case the crystal is fi rst cleaned and 
slightly roughened by sand-blasting , and must be han · 
died therea fter with tweezers. Touching the crystals 
would leave a thin laye r of oil from the fingers wh ich 
would prevent adhesion of the p lating . If the crystals 
a re to be sprayed, a very qu ick-drying silver solution is 
used. T he g un used is an ord inary spray g un with a 
fin e-spray nozzle. The gold-sputte ring process involves 
the use of a vacuum chamber. The crys tals are p laced on 
a tray, above which is suspended a tungsten coi l t hrough 
which a gold wire is run. W hen air is extracted from 
the chamber and a current is passed th roug h the co il, the 
gold is bombarded and volatilized and becomes de
posited on the crystal face. Th is p rocess m ust be done 
in two steps, as on ly one side of the crysta ls can be 
plated at a time. The polari ty is marked in one corner IITJ\ 
of each crystal and it is then ready for packaging and \:::/ 
shipment. 

material furn ished by Stewart I. Slawson, SP(X) l / c, USNR, NRL, Washington, D. C. 

FIGUR E 4- T he squ(tre bar of correct 
,r·tJtntation is retu m ed to the cut-off. ww 
~"' ~re it is sliced into rough blanks s/Jghtly 
"iiiicker than the finished crystal. A cool
ani is used, as he(l/iiiJ: 111ill crack the bar 

and make it useless. 

FIGUI\E 7-lf'/ ben crystals httt'e been cut 
m·tJ,Japped. the;.· are placed iu a holder a.r 
I ~~. T he faces are d eaned b ) saud 
};., ing before a silt•e•· so!ui!OII I S Sflrflyed 
on. 

f iGURE 5- T he finishing operation i! k nou·u <ts 
wet Iappin~:. The coolant used here /J a nuxture 
of equal pttrts of 111ater and propylene .gl;•col. 
Cr;Jtals must be lapped to a tolerance a/ flltle as 

0 .0005 inch. 

F IGU I\ E 8- V<tC/111111 chamber for gold-spulleriug of 
ADP n }sto!s. Here pure gold is caused to t'O!au l
ize aud rondenre upon the exposed upper surface 

of the cn•.rt.t!s. 

-, 

F IGURE 6-Here the accuracy of orientation 
is being checked by ftll X-ray machine. 
IV here ex t•·eme accuracy is desired, every 
crystal is tested. For orders requiring less 
precision, only one cr)'Sial out of fi ve or ten 

is checked. 

F IGUR E 9- l?ack for bo!din,~ f' ; !laf, in t/;, 
• Pullerin.~ rh:tmber. Note clips for. ctllflrb· 

ing the bt•.t/111,~ cod and .~old u •rre. 
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XTEJ Radio 
Transmitting 

Equipment 

• Recently the Navy awarded a contract for the develop
ment of an all -pu rpose transmitting equipment for ship
board installation. The equipment will be constructed 
for use on both surface and under-surface vessels and 
wil l include the best design features estab lished in recent 
years to cover all present requirements for low-power 
communication transmission in the freq uency range 
175-26000 kc, and medium-power transmiss ion in the 

range 2000-26000 kc. Special emphasis has been placed 
on compact, light-weight construction and simpl icity of 
operation. maintenance, and installation. In general the 

design of the TEJ is intended to make it a feasible stand
ard replacement for many diverse types of equipment 

now in use by the N avy. •~" 

~·, 
The proposed basic equipmen t in its en tirety will con- ' '-

sist of two identical SO-watt transmi tters and a 500-watt 
power amplifier which may be excited by either of the 
SO watt un its. The two SO watt transmitters may be used 
for simultaneous operation as each w ill be a comp letely 
self-contained and enti rely independent unit . D esign 
p rovisions have been incorporated for optional operation 

of the equipment f rom e ither a-c o r d-e power line 
sources. Each SO-watt transm itter and the 500-watt 

power amplifier wi ll operate at a ll times into a SO-ohm 
solid-dielect ric transmission line and w ill be capabl e of 
util izing either a 35-foot whip or broad-band antenna. 
Transmission line to antenna coupling ·will be p rovided 
at the location of the antenna. Circuits for CW, MCW, 
voice, and frequency-shift keying are included in the de-

sign of the model, and operation on any one of these 
emissions will not require the use of auxiliary equip
ment. V acuum tube keying will be employed to p rovide 

keying speeds up to 500 words per minute fo r Al type 
emission and up to 100 words per minute for A 2 emis
sion . The equipment w ill be continuously variable 
throughout the f requency range, and wi ll incorporate 
ganged controls to facili tate manual tuning. In add ition 
to the manual tun ing, telephone-dial rapid selection of 
ten p reset channels will be provided for each 50-watt 6'f\ 
transmi tter and the 500-watt power amplifie r. The ~ 
equipment will be capable o f operation from the front 
panel position and up to 10 remote stations for each. 
50-watt transmitter and the 500-watt amplifier. Each re-
mote position w ill provide select ion of 10 quick-sldt 
preset frequency chan nels, type o f em ission (A l , A 2, 
A 3, and F) , and indication o f t ransm itter operation . T he 
equipment will also be capable of complete remote oper-
ation when connected into present shi ps control systems 
and a p roposed master ships control system now under 
development. 

An entirely new type of un it construction will be used 
for the equ ipment which ·will permi t a va riety of ar
rangements at install ation. Light-weight drawer sections 
will be employed and wil l stack, one above another, in 
the manner of a sectional book case, to form a single 
compact assembly. Each of the two SO-watt transmi tters 
and the 500-watt power amplifier will be con ta ined in 
separate sections which may be rapid ly positioned in or 
removed f rom the fi na l assembly. Th is type of construc-
tion permits optional insta llat ions made up from the 
standard units. No external wiring d uring installation 
wi ll be necessary and w ith all secti ons assembled the 

ec1uipment wi ll not exceed the d imensions of 72" h igh, IIJ\ 
32" wide and 24" deep . T he various chass is will be~ 
designed to slide into the f ron t o f the secl'ons on run ne rs 

and will be guided and positioned by stops and pins. 
Electrical connections w ill be made automatically by 

~gs and jacks when th~ ~h.ass i s are positioned in t~e 
\Jions. Complete access1bd1t}' to the components wdl 

be ava ilable when the chassis are removed f rom the sec-
tions. Under this cond ition electrical connect ions fo r 
test purposes will be completed by cables furnished with 

the equipment. 

The proposed basic equipment consists of two 50-watt 
transmitters and one 500-watt power ampli fie r. · T he de
sign of the TEJ rad io communicat ion transmitting equip 

ment, however, permi ts the installat ion of the necess:~ ry 
n umber of u nits to meet the full type allowance of prac
tically all classes of navy vessels. V arious possible in

stallation arrangements are as follows : 
(a) One SO-watt transmitte r. . 
(b ) Two 50-watt transmitters capable of Simul taneous 

(c) 

(d) 

(e) 

(f) 
(g) 

(h) 

(~(i) 

operation. . 
Three SO-watt transmi tters capable of Slmttltane-
ous operation. 
One 50-watt and one 500-watt transmitter capable 
of simultaneous operation. 
Two 50-watt transmitters and one 50?-watt trans
mitter capable of s im~l taneous operatiOn. 
One 500-watt transm1tter. 
T wo 500-watt transmitters capable of simultane-
ous operation. . 
Two 50-watt transmitters and two 500-watt trans
mitters capable of simultaneous operation and re
quiring deck space of ~o transmitters. 
Three 50-watt transm1tters and three 500-watt 
transmi tters capable of simultaneous operation 
and requi ring deck space of three transm1tters. 

I J\ I I I 
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FIGURE t -1\Jodel OCL Tube A nalyzer also provides 
t'oltage and resistance measurement facilities. 

Know Your 
Test Equipment 

FIGURE 2-l\Iodel OAW Tube Tesler. Safety compart
ment on right homes wbe under test. 

• As an aid to the technician in . acquiring information 
on various test instruments, the BuShips ELECTRON will 

carry a series of articles dealing w ith the various types of 

test equipment having prominent usage throughout the 
Navy. 

D iscussed in th is issue are the merits and applications 
of four types of vacuum tube analyzers, the OZ, OCL, 
OQ, and OA W. It .should be remembered at all times 

that no test equipment obtained th rough navy supply 
sources for general use can be expected to give the ac

curacy of expensive laboratory instruments nor is such 

extreme accuracy required in routine service work. 

Since mutual conductance is the factor which is gen
erally considered as the criterion of value for most types 
of vacuum tubes, the principal function of any tube 
analyzer shou ld be to provide a means of checking this 
mutual conductance. In addition to this function, some 
vacuum tube analyzers provide for checking certain types 
of vacuum tubes whose mark of merit is not determined 

by their mutual conductance but bv cathode emission or 
other ch aracteristic. 

OZ SERIES 
The OZ Vacuum Tube Analyzer is the navy designa

tion given to the familiar H ickok model 550X. I t has 
several decided advantages in that it is a portable equip
ment, very simple in operat ion, and has numerous fea
tures which other types of analyzers do not possess. In 
short it is a combination vacuum tube analyzer and mult i

tester with the fol lowing facilities: 1- Complete vacuum 

tube analyzer, includi ng mutual conductance indication in 
ranges of 3000, 6000, and 15000 m icromhos gas test 
diode test, recti fier test, and facilities for t~sting fo; 
shorts between elements. 2-A voltmeter capable of read
ing a.c. or d.c. from 0 to 20, 200, 500, and 1000 volts at 
a sensitivity of 1000 ohms per volt. 3-Resistance meas
urements f rom 0 to 5 megohms in 3 ranges. Provisions 

·-----------------------------------------------------------------------------------------------------· 

CORRECTING VHF 
• On vessels inspected for cross ta lk on VHF equ ip

ments it was found that where antennas were widely 

separated no crosstalk w:~s present, p rovid ing the equip

ment was in good shape. Cross talk was at a minimum 

when the antennas were spaced six feet apart, opposite 

each other, and the channels were separated by at least 

1 Me. In some cases the r-f and i-f stages of the RCK 

were not properly a ligned, and correction of this condi

-------- lion improved the overa ll performance. 

-~ 
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A Megger reading on the antennas i n ~~icateJ low re- (}) 

sistance, and disassembly sro,:eJ the pres~n ~e of mois 

{ 
X. 

are also made for measuring high resistance up to 25 

megohms. 4-Check leakage of electrolytic capacitors. 

5-Capacity measurements (limited range). 6-Induc
tance meaS'tlrements (limited range) . 7-Current meas

urements 0 to 20 and 200 milliamperes. 8-Useful as 
an output indicator when aligning receivers. Table is 
furnished for conversion to db. 9-Measure hum voltage 

in filter systems. 

OCL SERIES 
The newer Navy Model OCL is similar to the OZ 

with the following excep tions: 1-No facilities for 

checking capaci tor leakage. 2-No faci lities for measur

ing capacity . . 3-No facili ties for measuring inductance. 
4-A-c or d-e voltage measurements to 750 volts in 3 
ranges. 5-Current measurements from 0 to 150 milli
amperes in 2 ranges. 6- Resistance measurements from 
0 to 1 megohm in 2 ranges using internal batteries, 

which precludes the necessity of an a-c source. 

00 SERIES 
The OQ is a portable instrument designed solely for 

making convefltional checks such as mutual conductance, 

gas test, rectifier test, and inter-element tests .for shorts. 
No provisions are made for measuring voltage, current, 

resistance, capacity or inductance. 

OAW SER IES 
In many electronic applications, two or more tubes of 

the same type a re used in a circuit in such a manner that 

fa ilure of one will cause overloading and consequent 

fai lure of the other, which may be a good tube. In such 

app lications it is desirab le to use tubes which are matched 
as nearly as possible. The term "matched tubes'' can be 

defined as two or more tubes which have approximately 
the same cut-off characteristics, peak emission and cur
rent li mitations. In small receiving types this matching 
is not so important insofar as tube conservation is con-

cerned. The OZ, OCL and OQ series analyzers can be 

used to check the characteristics of these conventional 

types, but provide no facilities for checking the non-con
ventional, higher-p riced tubes. Due to numerous failures 

of certain tubes used in such ci rcuits it was deemed neces
sary to provide a tester for checking these tubes to 
facilitate matching. 

The OA W is a portable equipment designed for the 

purpose of checking such types as the 15E, 227, 327, and 
8011. The 327 A types can be checked on th;s tester 

using the curves for the 227-327 types. It can be used 

to determine peak emission and cut-off characteristics. 

Since some of these types normally require plate voltage 
in the order of thousands, all checks must be made on a 
comparative basis. It is neither necessary nor feasible to 
include a pO\ver supply capable of providing such high 
voltages due to excessive size and weight, and possible 
damage to the tube when pushing it to peak emission. 

With these limitations in mind a power supply capable 

of furnishing 250 and 1000 volts was designed for the 

equipment. A 150-volt source is also furnished for sup
plying negative grid bias. 

To use the OA \Y/ with reduced plate voltage on the 
tube under test, curves are provided for different types 
of tubes. When these curves are used correctly the peak 
emission may be estimated very easily. In like manner, 
the cut-off point can be determined by setting the fila
ment voltage at the rated value of the tube, and by 

adjusting the grid bias voltage control for plate current 

cut-off. The cut-off voltage may be read directly on the 

grid voltage meter. When match ing tubes, the cut-off 
voltage difference should never exceed 10 volts, and 
preferably should be 6 volts or less. 

The importance of this tester is evidenced by the fact 
that matched tubes consistently have many more life 
hours than unmatched tubes of the same type. 

-------------------------------------------------------------------------------------------------------

CROSS-TALK 
ture in the matching section. This made it necessary to 
remove and dry out the antenna line. 

Jt is recommended that all ships having VH r equip
ment check the fo llowing points and correct them if 
necessary: The receiver, transmitter, and antenna assem
bly should be bonded to the hull. R-f coaxial connectors 
should be made up as shown in the instruction book. 
The coaxial line should be clamped and bonded for the 
( ull run [rom the transmitter to the antenna assembly. 

R-f and i-f sections of RCK's should be aligned (this 
will be done by navy yard rad io laboratories upon 

request) . 
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Remote Control Box 

for SCR-508 

By J. T. MacKnight RT 2 / c, and W. M. Pace 
RM 2 / c, USS LST 73 

• A remote control box for SCR 508j 608 is easily made 
from a type CN-49029 jack box. In our case, we did 
not have the 3-ci rcuit mike plug, so we used a single
pole-sing le-th row swi tch and phone jack as shown in the 
schematic. 

JACK BOX 
REG NO I ,------; 

.-~C~O~M~M~O~N~-------t-7~--~~--~ : RE C. N0.2 
MIKE (TtP) 

MIKE lS LEEVE) 

Short out the mike button in SCR Mic and rep lace the 
p lug with a headphone p lug. To t ransmit, throw toggle 
switch, b ut be sure to th row it back when the trans
mission is completed. The best way to install the box 
is in a vertical position, w ith the jacks underneath and 
the switch mounted in the holes at the top. A five
conductor cable may be used , or a three and a two run 
to the desired location of the remote box. A volume 
control might be mounted in the remaining holes, but 
tn our case we found that t his was not necessary. 

B11reclll Comlllf!17t : Inasmuch as this system is not 
-;tandard, it is not recommended by the Bureau. The 
ease of push-to-talk operation is lost. Standard 3-circui t 
mike jacks are recommended, and should be procured 
whenever possible. P roper material fo r standard installa
tions ~hou ld he more readily available in the fu ture. 

Dual-Purpose Dehydrator 

W. M. Freismuth, CRM, and F. J. Schmidt, 
RT 1/ c, USS Dujk (DE-666) 

• D ue to- the loss of n itrogen f rom the TBS gas-filled 
coaxial antenna line and the limjted amount of bottled 
nitrogen aboard, it became necessary to use a substitute 
method for keeping moisture out of the transmission 
line. It was decided to paral lel the TBS and the SA-2 
transmission line gas supply at the dehydrating tUlit. Ap
proximately twenty feet of Y4 inch copper tubing and 
appropriate couplings were required. The tubing was 
run from the discharge side of the dehydrato r through 
a 'T" connector to the antenna junction box of the 
TBS-5. The SA-2 gas supply line \Vas connected to the 
other side of the " T'' at the d ehydrator. 

After one week's observation it was found that the 
dehydrator was not overloaded, and no difficu lty was en
countered in maintaining gas pressure in both lines. The 
TBS-5 and the SA-2 appear to be operat ing normal ly 
and satisfactori ly. 

Bm-ea!l Comment: Th is procedure is permitted as a 
tempora ry measure until the leak can be located and 
repai red. 

• 
SG Blower Motor 

A solution for many of the r-f inte rfe rence problems 
occasioned by auxili ary blower motors is indicated in 
correspondence received from Mr. M. B. Gilbe rt. Per
tinent comments are quoted herein for the information 
and g uidance of all concerned . 

'This modification consists of a very simp le but effec
t ive change in the B-102 fi lte r only. In the existing fil ter, 
rwo short wires arc used to g round the common te rm inals 

I' 
!J 

.. 

of condensers C-128, C- 129; C-1 30 and C-1 31. It has 
been definitely proven thad hese two ground wires, hav
ing a length of -appr?ximately Y4 wave, will actually 
radiate interference-' tr.om the motor. By removing these 

two wires and t~rning the common condenser lugs back 
and· soldering them dir;.ctly to the condenser can, th is 

radiation is completely stopped. 

" I n many cases grou~d straps described in Bullet_in 
#61 had previously been. added but the interference stdl 

persisted". 

It is suggested that the above qu~ted paragraphs 
should be inserted in your copy of SG F1eld Change 40. 

The author is to be particularly commended for his 
efforts and d iligence in pursuing this interference to its 
source and coming up with the solution. 

·- Raytheon 

• 

Improved TBX Antenna Mount 
By CRE Joseph Edward Riplinger, mN, USS 

Rigel (AR-11) 
• D ue to difficulties ex
perienced in erect ing the 
antenna furnished with 
the TBX portable radio, 
I planned and constructed 
a portable antenna mount, 

BUCK ET FILLED the detai lS Of Which are 
WITti SAND 

shown in the sketch . An 
ordinary general-pu rpose 
bucket, Type II , stock 

cata log number 42-B-24760, was used as a means of 
anchoring the antenna stake (CFM-66024). 

Referring to the sketch, a length of three-qua •t-: r inch 
pipe is welded in the center of a large p late of the san~e 
diameter as the top of the bucket. A hole 1 Y2 mches 1n 
diameter is burned in the center of the bottom of the 
bucket. The plate and pipe combinat ion is then fit ted in 
the bucket with the pipe protruding at l east o/s of an 
inch through the bottom of the bucket. The edge of the 
large p late is welded to the top of th~ bucke~ with a 
con tinuous bead of weld. The bucket ts then 11w erted, 
filled with sand and the small ring slipped over the 
pipe. The operation is completed by welding this ring 
to the pipe and bucket so that no sand can escape. 

Burea11 Comment: The bureau authorizes construction 
of this moun ting if the add itional weig ht caused by the 

(~ sand is not a limiting factor in you r pa rticul ar in

sta ll ation. 

DAQ Counterpoise Rods 
By W. C. Rogers, CRE, USNR, USS Marblehead 

• Due to the height and construction of the DAQ an
tenna mast on this type ship excessive vibration takes 
place causing the counterpoise ground rods to snap off 
at the butt. 

The excessive height of the DAQ antenna above the 
open bridge and open decks makes it very dangerous 
to li fe when these counterpoise ground rods snap off 

and drop to the deck below. 

It is recommended that these rods be made of a 
different metal or that they be made solid one th ird of 
the length . 

B11reau Comment: The Bureau is procuring a quan
tity of new loops for use with DAQ and DAU equip
ment. New loops are designated as CFT-690838. The 
photograph shows design detail. It is hoped that the 
deficiency mentioned, as well as the poor sense per
f orr:~ :>. nce of some loops, will be remedied by the new 

loops. 

CORRECTIONS 
S~p tt-mbl· r E LFCTRON. p . 6: Fig ures I .1nJ ) repre,;c-nt the 

Int e rnat ional l\lo rsc ch.Hacter f in;.te.td of the k ttc r .ts , t .l ted 
in the text. 

::,eptcmbt:r El.FCTt\O N, p . 12: The SU seria l n umhcr i, located 
on the Cont ro l Range and Indicator l 1n it ,n, tt.td <lf on the 
T r.tn , mittc r Unit . 
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OBU 

ADAPTED FOR 

MK 26 

Dipole clamp (lefl ) made from a piect: of 
shee'. melal. The rig!JI-angle bend is ap
proxrmalely one and one-h,r!f inches long. 

• One of the instructors at the Fleet 
Training Center, with the assistance 
and advice of Dr. J. M . Wolf of USAF 
M idPac, has devised a method of 

adapting the OBU-2 and OBU-3 echo 
box test sets to the Mark 26 radar for 
performance checking. 

The only additional equipment required for the adap
tation is a d ipole mounting bracket, which can be con
structed with little difficulty. Metal straps used to b:nd 
crates, or any sheet metal about .020 inches thick and 
9 116 inch wide is suitable. The st rap may be formed 
around a piece of pipe or tubing slig htly smalle r than 
the metal body of the dipole, and the extending portion 
ben t and bolted to form the finished product as shown 
in the figure. 

I ST ALLATION 

OBU-2: A small clamp, or even a paper clip, may be 
used to hold the dipole clamp in place. The important 
cond itions are that the dipole be centered 1" forward 
of the sixth slat of the antenna, as shown in the figu re. 
The cable from the echo box to the dipole should not be 
shorter than five feet, and should extend vertically down
ward f rom the antenna. 

OBU-3: The ··soap-cake" d ipole suppl ied with the 
O BU-3 echo box is p ressed flat against the back of the 
d ish, raised until it touches the antenna feed coax, and 
mounted in this position. 

TESTING 

Procedure for testi ng is the same when using either 
test set. The dish must be elevated to avoid surface 
echoes when testing. The ringing time obtained is com
pared with the expected ringing time as calculated from 
the OBU-2 manual. A decrease in ringing time of 250 
r ards or more below the expected value indicates seriors 
t rouhle which must he located and corrected. 

The OBU-2 dipole is mormled one inch in front of 1he cenle~ of 
1he sixll; sial of 1he JV!ark 26 an/el///(1. 

Tbe OBU-3 "soajJ-e<rke"' is mormled direc1/y 11nder I be an/erma Jf/) 1 

feed coax. The drpole coax should lea11e 1he trlllenna a/ ngh1 ~ 
angles lo 1he lo 111er sial. 

r 

(j 

DBM Calibration Station 
• T he Electronics Field Service G roup announces a tem
porary DBM calibration station available for serv ice in 
the 11th Naval District. This station is located at the 
end of the San Pedro breakwater next to the Los Angeles 
harbor light station. T he sta-tion has two target t rans
mitters: OCY covering 150 to 1400 Me with AS-71, 
AS-14 5 and 66AKL antennas; N RL target transmi tter 
covering 2000 to 4000 Me with MBE and M1407 an
tennas. For communications an SCR-624 is used . Main 
channel (TARE) 141.12 Me. Standby channel (QUEEN) 
143.83 Me. A spare SCR-624 is avai lable if the ship 
does not have TDQ, RCK, or ARC-4 equipment. 

Calib ration usually requires one day and ships desiring 
calibration should arrange schedule accordingly. Requests 
for service should be addressed to Electron ics Officer, 
11th Naval D istrict, Naval D rydocks, Terminal Island, 
specifying date desi red. Requests will be confirmed if 
they do not conflict with scheduled calibrations. An 
officer will board sh ip to make all arrangements on the 
day o f calibration. T he ship 's force is expected to assist 
in operation of communications, pelorus, and D F equip
men t. 

OE Adapter Kit 

• The OE radio pin test adapter kit (Navy type CV-
49992 ) has been developed to enable simple point-to
point voltage analysis with a minimum amount of circuit 
upset. They preclude the necessity of digging into the 
under side of the chassis to take readings while the tube 
is in an operating condition . 

Small metal tabs are b rought out rad ially from each 
pin as shown in the photog raph . T hese tabs are easily 
accessible to the test probes of measuring equipment. 

The very latest kits have been equipped with a slightly 
modified octal adapter. T he base of this adapter has 
been lengthened in order to permit its insertion in all 

sockets equipped with two clamps. 

Ships which have this kit appea ring on thei r allowance 
list may obtain them from their ne:w:st Electronics S'•P· 

ply Officer. 
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• Communication ships (desig nated AGC's), usually 
Amphibious Force Flagships, were developed to meet 
the requirements of a shipboard general comm:md head
quarte rs to direct assault and landing operations. Due 
to the large number of amphibious operations contem
plated, these ships were first requested for use in the 

very early part of 1943 . The project was assigned a 
high p riority and procurement of hulls was started im
mediately. The first AGCs were converted from hulls 
already available but designed as passenger ships and 
as naval and coast g uard vessels for other service. To 

make these hulls suitable as AGCs required extensive 
changes in design, but work was rushed to complete 
them. The Navy first used the AGC type of ship in the 
Med iterranean theatre and the results were extremely 
-,atisfactory. The later AGCs, maritime commission C-2 
hull~ converted while building, >vere fit ted out and 
manned for the sole purpose of facil itating coordination 
and control of assault and landing forces prior to and 
Junng an amphibious operation. 

Great quanttries of equipment of numerous types were 
reyuireJ Jue to the different branches of the sen ·ice 
represented by the Aag officers on board at various times. 
E.tth hranth haJ ib own tasks to perform in each opera· 
tion. In aJdJtion all branches reprtsentc:J were con· 
.,lantly made ,tware of the overall situation by ha,·i ng 

joint operations faci lities available. When one considers 
the number of ships, p lanes, troops, assau lt and landing 
craft employed, the magnitude of the task of d irecting 
becomes very apparent. As electronic equipment was 
the primary means of corrupunication between flag offi
cers and their forces it is evident that a tremendous 
amount of such equipment was required. The fitting out 
of these ships presented many problems both as to num· 
ber and types of equipment required and to allocation 
of space for installations. 

To avoid confusion and to create as little interference 

as possible during operations it was necessary to provide 
separate compartments or spaces to accommodate the 
officers and men of the staffs d irect ly concerned with 
the prosecution of the operation . These spaces are iden-
tified by name, the more important ones being the Com· 
hat 1 nformation Center, flag Communications, Joint 
Operations, Auxil iary Joint Operations, V oice Circui t 
Fi lter Room, Flag Bridge & fl ag Plot, St,1ff Gunnery 
and Air, Aerological Office, Chart House, and \'{/ar 
Command Room. Communication bel ween these spaces 
i~ provided by various methods including teletype, ships 
'>ervice telephones, sound-powered telephones, pneu-
matic Lubes, and others. In addi tion Lo e lectronic in

stallat ions, extensive facili t ies for photographic work ~};\ 
were provided. 9 

(. 
'':;,_:J 

Space prohibits listing of equipment 
each individual space. However, a summation of al l 
equipments on board any AGC would closely adhere to 
the following : 

Radio Transmitters 
Radio Receivers 
Radar Air Search Equipment 
Radar Surface Search Equ ipment 
Radar Portable 

60 ( Various types) 
150 (Various types) 

1 SK Series 
2 SG Series 
1 SQ 

Radar fighter Director 
Radar Fire Control 
Remote Indicators ( P.P.I.) 

1 SP 
1 Mk. 26 
9 Various T ypes 

A concentration of 

electronic equipment 

Interrogator-Rc: p ::nsors 
Transponders 
Noise Transmitter 
Receivers 

Pulse analyzer 
Panoramic Adapters 

Direction-finder system 
Recorders, Visual 
Recorders, Voice and CW 
Radar Beacon 
Radio Direction Finder 
Echo Soundi ng Equipment 
Loran Equipment 
Remote Control Units 

5 Various Types 
3 BK 
1 TDY-1 
1 RDO series, and 

1 ANj SPR-2 
1 RDJ series 
1 RDP series, L RCX-1, 

and 1 RBW-2 

1 DBM-1 
3 PQ 
2 VRW-1 
1 YG 
1 DAK-2 
1 NMC 
1 DAS-1 

1 ·~ T eletype Machine~ 
' Receiver-mixer un1ts for 

65 Various T ypes 
17 Various T ypes 

2 CMX-23073-A 

RA Kj RAl 
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Po1·t side of &dio I, showing high
s peed c-tv communication a1id miscel

laneous equipment. 

A fter port side of Radio II, sbo·u;ing a 
small part of the equipment in the 

main Tt·ammitter Room. 

Compl ete high-speed c-w communication system in
cludes 3 Wheatstone tape perforators, 3 tape transmit
ters, 3 ink recorders, 4 tape pullers, 2 tape bridges, and 
2 typewriters (telegraph keyboard) . 

In addition to the major equipments listed above, each 
space is provided with necessary test equipment, transfer 
panels, switching panels, switchboards, patch cords, re
corder units, power supplies, motor-generators, hand 
keys, p lotting tables and other miscellaneous equipment 
necessary for operation of the equipments and conduct 
of operations. A complete electronic repair shop is 
maintained . 

A s can be observed from the above list, the amount of 
electronic equipment is staggering. Efficient operation 
and maintenance requi res a large force of Radiomen, 
Radio Technicians and Radarmen. The war-time com
plement of an AGC as directed by the Bureau of Per-

sonnel takes into consideration this large demand for 
personnel as fo llows: 

2 CRE or RE 
3 CRT 3 CRM 3 CRDM 
5 RTlc 6 RMLc 5 RDMlc 
7 RT2c 10 RMl c 7 RDM2c 
9 RT3c 15 RM3c 10 RDM3c 

Each ship wi ll have in train ing numerous seamen in 
all th ree branches which will aug ment the petty officer 
complement. 

W hen an Army flag officer is on board h is staff usu-
ally includes technicians and operators, the n umber vary-
ing with the command. In add ition to these technicians 
and operators there is a complement of army offtcers 
(usually four or fi ve) and enl isted personnel, techn icians ~ 
and operators, assigned permanen tly to the ship. 

Starboard side of the Combat Information Center. A 

T Ope1ating positiom , Joint Operatiom Com11mniralio11 Room. 

~--~~~~~---
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MKT28/34 

DUTY 

CYCLE 

I 

Fig. ,..::2 

• To compen,te foe pbte •olt•ge "'<>tmn, in the 

>D21 moauhto, tube of M.,k, 28 •na 34 ,a.,,, it ;, 

"""'"Y to •aiu<t the auty-cyd e mntco/ on the moaul•-~ 

lion geneuro,_ A nola <h, nge i< COntempl"ea m'*ing 

"•il•ble ' metec foe <ott in g the cunen t to 17 5 mill i. 

•mpe'"· To m•ke thi, •aiu<~n>ent without tl>e U<o of' 

met-., the following -"ethoa i< con, iaecea <u't•ble. 

Remo., P-304 fcom the contco/ indic"o' • nd mnneet 

it tl>cough ' blocking "P'<itoc to tecmin, / 1 0 in the 

modu/" ion gene,toc. P/,ee the equipment in full opec

" ion U<ing the '"'in ""'' P on the contco/ indie.toc •nd 

<et the duty cyd e contco/ ' ' it, mid-po<ition. V' 'Y the 

hochont,/ po<itioning contco/ until the end of the ''"' 

" " be <oen. The PMtecn on the m ntcol indic"o' <cope 

wiiJ be similar to figure 1. 

V.,y the duty-cyde •dju, tment on the h ont p•ne/ of 

the modul, hon gene,toc until the point whece the t"" 

begin, to b e/ off (point A in the Oguce,) eoineid, 

with the point whece cot" " oeeuc,_ Thi, leveling i< "'Y 

' light, •nd " " mu<t be ex-.,;.,d in '"•king thi, •dju<t

ment. Rock the potentiom«-. b,k • nd focth while 

""Ching the P•ltecn in ocdec to '<hi.,, " pnx i,. ' 

'<lting " po, ibie. The En,J • dju, tment <hould Je,,. 

the pattern as shown in fig ure 2. 

i t will be noled th•t the i"ge pip on the t,.ee i< 

•ppcoximMoiy midpoint on the t"" • Ftec the •diu<tme~n 

&m~ 

~ 

I ) 

SG Repetition Rate 

Present SG specifications for position 

"A" requires a PRR. of 800 to 850 cycles. 

Recently certain 6SN7's in V-401 caused 

repetition rates up to 925 cycles, though 

these tubes were within JAN specifica

tions. 

0 

the injeero, tub., in<ected " "<u•l. \\'then 5]29 "'•g

netron, othec tb, n Fede,/ ' " U<ed, the cegu£, injeeto, 

tubes must be used. 

It is suggested that the Navy and field 

" Pce<ont"i"' be •dvi<ed th, t <u<h ' condition ex;,, 

•nd to <Witeh ovec tn po<ition '•B" when trouble i< 

expecieneed on "'""'i"ed equipment with ' 200-mi/e 

-l?.a)'theo 11 
range. 

-:.:-

Handling Fungus-Proofed Wire 

- E.F.S.G. 

a There are certain precautions to 

be observed to avoid skin irrita

tions when handling fungus

proofed Fiberg las-insulated wire. 

DBM-1 Incorrectly Marked 

• Subm, i ne Sign, ] Co. •dvi,., th., the DBM- I I'"'

be.,ing <obyn G-101 i< <t•mped G-102, • nd B-102 i, 

" ' mped B-103. The., ecroc, <hould be noted by "'•in. 

ten"'" P<e<onne/. Futuce i"u" of in<tcuetion book, 

wilJ point out the error. 

5129 Magnetrons 

Insulation skinned from wires 

should, whenever possible, be 

placed directly into containers to 

keep it off the floors, benches or 

clothing. The dust liberated dur

ing the skinning should he picked 

up by a portable vacuum cleaner 

""'"levee intecv,], 'Ce found ""'""Yin oedec to keep 

the benche., equipment •nd floo, de.n. Comp' « <ed •ie 

<hould not be u ed foe cemoving du<t h om bench.,, 

equipment oc flooc,. Mtec <kinning the wice oc h•ndling 

the <kinned wice, ""h "" h•nd, "'d ""'-' tbocoughJy 

with soap and water. 

• Appmxim•tdy n,. thou'-nd 5)29 m•gneteon, monu

f'<tuced by Fede, j hove been <ont to the Edd. Tho.o 

are not usable until a modification is made in the Water

injeeto, tube,. A sp"e '<t of ""<c-injeetoc tub, should 

be obt•ined (pcob•bly hom 'P"' P"t<) •nd % inch cut 

off the ' '"'11 end of eoeh lobo. The end of tho lowe, 

tube <hould then be plugged with ' pioee of so/dec •nd 

If'" itching " " '"ion on the h,nds •nd "m' ;, <x

P'<ioneed, eeh,in h om ""khing, •nd ""h the h•nd, 

•nd " "" with "'"" •nd ' good h•nd ""'"" to '<move 

tho fino P"ticl., of gl,,_ Should <kin iuitMion pee,;_,,, 

obt,in medi,l •dviee foe ··oxpo<uce to Fibecgl, t'""'d 

With r ungieido··. 
- IW "' , ., E/,o ,.;, 
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Mark 28 Unstable Sweep 
• Some ships have been complaining about a lateral 

movement of signals on the precision sweep, and a 
lateral movement of the step and sweep in the main and 

expanded positions. The amount and frequency of the 
lateral motion could be controlled by the modulation 
frequency control in the modulation generator. By 
using the scope this same lateral motion was traced back 
to the grid of the multivibrator in the modulation gen
erator, and the trouble was diagnosed as a-c pickup. The 

appearance of the transmitter pulse and signals on the 
precision sweep was fuzzy. T h is trouble was cleared by 
moving R-583 in the range unit away f rom the lead be
tween the phasing condenser and the grid of V-506. 
This resistor was laying against the g rid lead giving 
enough pickup to modulate the g rid of V-506. 

-IV estern Electric 

* 
Due to its very h ig h speed of rotation the SU -1 motor 

generator servo B-405 must be given special attention to 
insure long life. Both brushes on the generator end 
should be replaced after each 1000 hours of operation. 
After each 2000 hours the machine should be dis
assembled and cleaned thoroug hly with carbon tetra
chloride. 

- S11b Sigllal 

* 
Error in QBE-3 Instruction Book 

• The d-e resistance of the high-voltage secondary of 
T-106 is listed on the service print and on page 20 of 
the QBE-3 instruction book as 700 ohms total. This 
value is also given on sd1ematic 8 (EQ 311), 50.4121, 
of the Manual fo r Sonar Field Engineers. 

This is incorrect and should be changed to 104 ohms 
across the entire secondary. 

·X. 

SP Radar Fade Charts 
• Some interesting data was 
obtained on the SP radar one 
day when SR fade charts w ere 

- E.F.S.G. 

being made on the DD-8 32. There seems to have been 
a v ery erroneous statement circulated that the SP has no 
fade areas. On almost any ship that gets an SP, the CIC 
personnel will tell you something is wrong because when 
following a p lane at 1500 ft . it will disappear at about 
35 miles and not reappear again unt il about 30 miles 
away. 

On these tests the plane used for SR fade charts was 
fo llowed by the SP a lso. At 20 ,000 feet the SP is essen-

tially a fade-proof radar. The p lane was followed out 
to about 65 miles with the expected gradual decrease 

in echo height until it finally vanished in the grass. At 
higher elevations the same type of performance might 

also be expected. As lower altitude runs were made, the 
fade areas definitely showed themselves. T hese fade 
areas, while not so long or pronounced as those of the 
SR, were nevertheless still there. 

The fade areas seemed to show themselves occurring 
as follows: 

20,000 f t.- No noticeable fades. 

15,000 ft.-Fade areas at 35 to 40 miles. 
10,000 f t.-Fade areas at 30 to 35 miles. 

5,000 ft.-Fade areas at 25 to 30 miles. 
1,000 ft.-Fade areas at 10 to 15 miles. 

These were the results as found in th is series of tests 
for this particular installati on. They may vary somewhat 
between installations, but of all the SP installations ob
served by the writer, the performance was sim ilar. 

-E.F.S.G. 

* 
Failure of 323-A Tubes 
• A great number of failure reports are being received 
showing open filaments in W .E. 323-A tubes. Tests 
show that the trouble is in many cases due to poorly 
soldered connections to tube-base p ins 2 and 4 . After a 
period of time corrosion develops on these pins, causing 
a high resistance and throwing all or most of the current 
load on pins 1 and 2. The filament current plus the 
anode current is too great for the soldered connections 
inside the tube base, causing the solder to melt. This 
results in the fi lament showing an open ci rcu it when 
d1ecked at the tube pins. 

By ti lting the tube on its side it is possible to inspect 
the filament. If it appears in good condition but con
tinuity check indicates an open the following procedure 
should be employed. 

Saw off the bakelite base V<! inch above the bottom of 
the base, being careful not to injure the wires from the 
tube to the base p ins. Using a hot so ldering iron on the 
pins of the tube base, carefull y remove the sawed-off 
section of the base. Check the fi lament for continu ity. 
lf not open, resolder the connections inside the tube 
base ( 1 to 2 and 4 to 5). Tin the leads to pins 2 and 
4 (copper leads). Clean the solder out of the pins and 
insert wires in their proper pi ns. T ape the tube with 
friction tape and serve with serving twine. F ill the p in 

hol es with solder, allowing some sold er to run down on 
the wi res for better connection. 

0 

Many "defective" tubes have been reclaimeLI in this ("]) 
manner. 

- E.F.S.G. 
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SP RADAR 

• Failure of V-107 in the receiver unit can cause burn
ing of the fluorescent coating of the PPI tube screen if 
the set is not shu t off immed iately. The tube is normally 
conducting and places a negative bias of approximately 
5v on the PPI grid. Signals cut off the tub~ and raise 
the g ri d to approximately ground potential. Failure of 
the tube therefore causes the PPI tube to light up 
brightly. This condition may be rectified by insertion of 
a .05 p.f capacitor in series with the video potentiometer 
and an increase of the video potentiometer to 1 megohm. 

- E.F.S.G. 

* 
SA, SC AND SK ANTENNAS 
• The increased fai lure rate of antenna arrays indicates 
that all antenna framework and d ipoles installed directly 
aft of the stack should be inspected monthly, and all 

others quarterly. 

Stack gasses contain su lphur which forms sulphuric 
acid when mixed with salt \Vater spray. The atmosphere 
in the vicin ity of the stacks is therefore often permeate;>d 
w ith acid particles which greately accelerate any tendency 

toward corrosion. 
- E.F.S.G. 

SP B-MODULATOR MODIFICATION 

• As you all know, there must be a major modification 
to the SP and SP-lM B-modu lator before it can be used . 
Some t ime ago this mod ificat ion was made on several 
equipments and a life test was made to. se~ how ~he 
magnetron wou ld stand up with the new Ci rCUit. Dunng 
this li fe test it was found that the commutator bars of the 
B-modulator rotary spark gap were burn ing. The fol 
lowing Jette r from General Electric Engineer Mr. G. G . 

Poulsen d iscusses the trouble and its cure: 

" In connection with the burning of the commutator on 
the Modulator-B Rotary Gap motor we have the follow
ing circuit change that should effectively eliminate any 
burning on the commutator. The burn ing that occurs 
at the leading edge of one commutator segment is prob
ably caused by the capacitor inrush current in the PHD 
relay circui t. This inrush current may be reduced from 
730 to 23 mi ls by p lacing a 1000-ohm resistor in series 
with the capacitor. The addi tion of this resistor elimi
nates all visual arc ing at the commutator. The position 
of the resistor in the circui t is that found to be most 
favorable from the standpoint of capacitor in rush current 
and commutator arcing." 

Specifically, the d1ange may be made as follows: 
1. Move wire #501 from TB-2 306-6 to TB-2 306-8. 

This can be done with very little d ifficu lty. In some cases 
it may be necessary to move the harness lacing slightly. 

2. On the bottom terminal of capacitor C-2302, sli p 
back the insulating tubing and cut off wire #455 at the 
terminal. 

3. \X!ire #455 may then be brought straigh t down and 
fo rward to TB-2 306-8. Measure off the correct length of 
#455, cut off the excess wire, and attach a terminal to the 
end of the wire. Connect to TB-2306-8. 

4 . Take a 1000-ohm, 2-watt resistor (type RC-41) 
and attach a terminal to each end leaving %" of lead 
between the end of resistor and the terminal. Bend the 
leads around so that the terminals span the distance be
tween terminals 6 and 8 on TB-2306. 

5. Connect the resistor between terminals 6 and 8 on 
TB-2306. 

As an emergency measure ( to help p revent comn1uta
tor troubles immediately) an eguivalen t resistor may be 
used. In thi s ci rcuit an eguiva lent resistor is 2 watts and 
f rom 700 to 2000 ohm s. 

- Gm era/ Electric. 
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Classifications Reduced · 

A recent down-grading in the classification of certain 
equipments has made it possible to reduce the following 

Bureau of Ships publications from confidential to re
stricted. 

Title 

SA Instructional D iagrams 
SCj SK Instructional Diagrams 

Instructions for the Operation of SO Series 

Sbo,.t Title 

903-6 
90 3-9 

Radar 900 014 
Instructions for the Operation of SA R~dar 900,021 
Instructions for the Operation of SF j SF-1 ' 

Radar 

Instructions for the Operation of SA-Z-PPI 
Radar 

900,029 

900,04 1 
SF j SF-1 Instructional Diagrams 900,049 
Instructions for the Operation of SA-Z-PPI 

with JF Receiver 900,050 
SG-aj SG-1 Instructional Diagrams 900,056 
VF Operation 

900,076 
SL-aj SL-1 Instructional Diagrams 900,082 

Calibration of Shipboard Direction F inders 900,101 

Loran Handbook for Shipboard Operators SHIPS 278 
I nstructions for the Operation of SC-1 Radar 
Instructions for the Operation of SG Radar 

DBM-1 Scope Spot Intensity 

• A report has been received that trouble developed in 

~ne ~BM-1 installation due to intermittent changes in 
mtens1ty and spot size on the scope. 

Resistance checks of the high-voltage system indicated 
normal conditions. A visual check in darkness revealed 
a breakdown along the entire length of the high-voltage 
lead between the 2X2 rectifier and the high-voltage 

~ransfo.rmer. Investigation disclosed that only 500-volt 
~nsulatJOn had been used on this lead which was carry

Ing 3600 volts. The wire was replaced with one having 

5000-volt insulation and operation returned to normal. 

-E.F.S.G. 

Calculating_ Loudspeaker Impedance 

• Technicians may find it desirable to know the imped
ance of the voice coil of a loudspeaker. The measure
ment o f this impedance can be made quite easily by using 

an . audio oscillator, a va riable resistance, and a high
resistance or vacuum-tube voltmeter. 

Auo.o ~ 
L,__o_s_c _ ___J4=-~~ 

Connect the resistor and coil to be measured in series 

across the output of the osci llator as shown in the dia

gram. W ith the oscillator output set so as not to over

load the speaker, adjust the variable resistor so that the 

voltage across the resistor and the voltage across coil a re 

equal. ~he d-e resistance of the resistor is then equal to 

the a-c 1mpedance of the coi l at the f requency supplied 

by the audio oscillator. Loudspeaker measurements are 
usually made at 400 cycles. 

-E.F.S.G. 

CHECKING TROP~CALIZATION 

• All the lacquers used for t ropicalizing are colo rless in 
order that the numbers and identification marks on the 

various components may be p lain ly seen after coating. 
The ~esult is that it is no t easy, by ordinary visual in

spectiOn, to check on the thoroughness and evenness of 
the spraying. 

A simple field check which can be used in the fo rward 
areas to discover weak spots in the spraying of sus-
pected parts is t t 't' . . o ry wn mg on the lacquered equipment 
With an ord1nary lead pencil. If the pencil goes along 
smooth ly as on glas tl · . . . s 1e spraymg 1s satisfactory. H ow-
ev~r, If the pencil "starts writing" it has encoun tered a 
thm spot By tl · tl d 1 . . . · 11s me 10 t 1e trop JCalJzat ton can be 
checked and touched up in the field. 

- E.S.F.G . 

* 
CHAIN REACTION 

• t o prove that truth is stranger than fict ion we quote 
a story .received from a field engineer. This is' what hap
pened m the range indicator unit of an SJ-1 aboard the 
USS HOE (SS-258): 

''When the equipme t . . n was turned on, no step or pre-
CISIOn sweep was prese t I · n · nspectton showed resistor 
R 7 6 had rested against · d · N g n pm o. 1 of V 12 causing 
an arc to be established, disin tegrating R 76. T he 300 
volts from R76 b t 'd · 
1 

urn up gn resistor R77. \'<lith 300 v 
c .c. on p late and grid of Yl2, cathode resistor R80 and 
R87 burnt out. The excessive 300 I d b 

1 
. · -v oa urnt out sup-

p y resistor R74. Plus 300 v on grid of V 12 damaged 
V 12. ~eplaced V1 2, R74, R76, R77, R8o and R87 and 
operatiOn was normal." 

0 

A Wide-Band 

Single-End to 

Push-Pull Transformer 

BY LIEUT. CDR. J. C. WALTER, USNR 

0 

~~-
z ::> 
<!Q. ....... 
~ 5 - The transformer herein de· 

scribed provides a simple method 
for converting single-ended 
transmitters such as TDO and 
TDH to operate as push-pull or 
balanced-output devices. No ad-

justments a re necessary over a band from 2 to 26 Me. 

Materials required for construction are readily available 

at most activities. 

Electrically, the transformer unit consists of a un ity· 
coupling coaxia l winding having the following char
acteristics: I nductive reactance of primary, secondary, 
and the mutual reactance between both windings are all 

equal to 1200 ohms at 2 Me. A series primary capaci
tance of 320 p.p. f is used to reduce the reflected inductive 

reactance at the lower end of the band, resulting in a 
substantially constant reflected purely resistive load of 
600 ohms when the secondary is loaded with a balanced 

impedance equivalent of a 600-ohm pure resistance. It 
,. can be shown that such a transformer is the equivalent 

' of a shunt inductive reactance equal to the mutual re

actance between the ·windings. 

Physically the unit consists of 25 turns of RG-lljU 

solid-dielectric concentric cable close-wound on a bake
lite tube of 8 inches outside diameter. The outer braid 

is used as the primary (single-end) and the inner con
ductor as the secondary (push-pull) winding. Unity 
coupling is provided by this method of winding. T he 

outer sheath of plastic provides sufficient insulation be
tween turns. It is recommended that assemblies of this 

type be mounted symmetrically with respect to ground, 
(i .e., horziontal mounting preferred) and that clearance 
from the winding be not less tlian 4 inches radially and 
8 inches at each end. 

Field tests have demonstrated the practicability of 
such a transformer using a single-end TDH transmitter 

to excite antennas connected to balanced 600-obm trans
mission lines. The elimination of tuned circuits and 
moving parts has a distinct advantage from both the 

operational and maintenance points of view, and it is 

recommended that the system be applied wherever it is 

desired to use dipoles, rhombics or other balanced an

tennas remotely located to avoid interaction with other 

antenna systems. 
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New Books 

RECENT INST RUCT ION BOOK 
D I STRI BUT ION 

• The instruction books l isted below have been distri

buted during the p eriod 15 September to 29 September 

1945 . These books which have " Ships" short titles are 

available f rom Registered Publications Issuing Offices 

and the others may be obtained f rom E lectronics Offi

cers . Prel im inary editions should be rep laced w ith final 
editions w here they are indicated as avai lable. 

M O DEL 

AK/ SPT-6 . ... . ... . 
AN/SPR-2 . . . . . . . . . . . .. . . . 
JT ... .... .. ....... . ..... . 
:\1ark 13 ......... ...•... 
Mark 34, Ylod . 2 .. . ... .. . . 
OBI-I .. . ....... .. ..... . .. . 
OBU-4 ... ... ......... . . 
QCU/ QCU-1 ::\avy 

Field Change #5. 
RC!-1 .... . . ........ . 
SA/ SA-2/ SA-3 Field 

Change #36. 
SF .. .... .... ...... . 
SL, SL-1 and SL-2 Field 

Change #-lO, #-l2 and #45. 
sv ... ... ...... .. .. . . 
TBi.\11- 12 .... . ........ . 
T BS/ TBS-l / 2/ 3/ -l/ 5/ 6/ 7 .. 
TOP ....... ... . . . ....... . 
Teletype \ 1lodel 1-l ........ . 
TS-295/ CP ... . . ......... . 
Type CAGQ-2-l-AA L 

R/ F Chan~eovcr Switch . 
T ype CAGQ-24-AAP 

R/ F Change-over Switch. 
Type CAJ0-2 11 -14-l :\tiC Set 
Type CG--+7368 Antenna 

Coupling l . nit. 
Type C:\\1-60096 l.oop 

Antenna Assembly. 
T ype CPD-10137 Auto 

Dryaire ;'vloclel 2200 
Dehydrating Cnit. 

SHORT TITLE EDITION 

Ships 312A . .... .. . 

NavShips 900,365 . . 
Ships 358 .... .. . .. . 
i\avShips 900,-H 2 .. 
Ships 345(A) . . . . 

:\avShips 900,339 . 
. .. '' ..... ' . . .. .. 

Ships31+ . .... .. ... 
.. . ............... 

Ships 3-lO ... .. ..... 
.... . . ..... 

NavShips 900,590 .. 
:\'avShips 900,330 . . 
. . ' ............ . .. 
Ships 311 . ... . . . ... 
:\'a,·Ships 900,665!\. 

:\'a,·Ships 900, 70-l . 

XavShips 900,58+ .. 
:\avShips 900,57 1. 

:\a ,·Ships 900,50S .. 

.:\a,·Ships 900,5 17 . . 

F 
p 
p 

M P 
F 
F 
F 

F 

F 

p 
p 

F 
F 

p 
F 

F 

F 
F 

F 

F 

T ype CR\"-6004 7, :\a,·Ships 900,510 .. F 
YC and R 1F .\lfonitor. 

T ype Cl"l.-495-l6 .:\avShips 900,618. . F 
\Yeathc·rpronf and Blast 
Prollf l.ourl spPa kPr. 

• T he instruction books lis ted below h ave been dis tri

buted during the p eriod 11 Aug ust to 8 Septem ber 1945. 

M ODEL 

A / UPA-1 . .. . .... . . . .. .. . 
C-1 Timer Instruction 

Leaflets . 
Change # I to S0-12M / N ... . 
Change ;¥ 1 to SR . .. . . . . . . . . 
DBB-1. ... . .. . . ... . . . .. .. . 
DBM-1 .... . . . .. . .. . . . . .. . 
F-19/U PR . .... . .. .. . ... .. . 
Field Engineers Service & 

Insta ll. Bulletin for SO 
and SG Series Radar. 

LAE-2 .... .. . .. .. . ..... .. . 
LAF-1 .. . . ..... .. . . ... . . . . . 
LAF-3 ...... . ...... . .... . . 
LA!-1 . . .. . ... . . . . .. . .. .. . . . 
Mark 3 and 4 ... ... .. .. .. . . 
Mark 8 Mod . 4 Stable 

Element. 
Mark 34, Mods. 3 and 4 . . .. . 
NMC-2 . . ... . ..... . . .. . . . . 
Navy Field Change #2, 

#6 for NMC-2. 
Navy Field Change #3 for 

QGB. 
Navy Field Change #4 for 

QCQ-2. 
OA0-1 ..... ..... ... . .... . . 
PQ/ PQ-1. ............. . . . . 
QBD .. . . . ........ .. . . . . .. . 
QBE-1a . . . . ..... . . . . .. . .. . 
RAK-7 / RAL-7 . .. . . . .. .... . 
RA0-5 . . . . . . . .. . .. . .... .. . 
RAU-2 . . .. . . . . . . . . . ..... . . 
RDP ... . . .. . ... . ...... . .. . 
SR-2 . ... ... . . .... . . ...... . 
sw . . ..... . . . . . ... . . ..... . 
Stable Element and Deck 

Ti lt Corrector for SM 
Radar. 

TBK-19 .... .. . . . . . . . . . . . . . 
TBW-2/ 3/ 4/ 5 . .. . . . ...... . . 
TC]-2 . . . . .. ..... . . .. . . . . . . 
T CK-7 Cha nge No. 1 . ... . . . 
T CS-8 ... . . .. .. . ..... ... . . 
Teletype, Instruction 

Manual No. 22. 
Teletype, Instruction 

Manual No. 26. 
T rouble Shoot ing Cha rt 

for S0-1/ S0-8 Equipment. 
TS-35A/ AP ............... . 
TS-218/ UP and TS-62/ AP . . . 
TS-270/ UP . ... . ...... .. .. . 
Type CAKG-211260, 

MG Uni t . 
Type CLG-20206, Power 

Packs. 
Type CME-50063 .. . ... . 
T ype CRV-53191 . . . . . ... . . . 
T ype CW-50101, Line 

Amplifier. 
TWG .. .. . . . . .. .... . 
UJ Timer l nsl ruction 

/"--Final 
?-Preliminary 

.\1 P -~laintcnancc Print 
I H- Jnstalla l ion Bulletin 

Oil - Ope rator's 11a ndbook 

NEW BOOK 

SHORT TITLE EDITION 

Ships 27 1 ... ..... . p 
Na vShips 900,221. 

Ships 294 .. . .. . . . . F 
Shi ps 235 . . .. . . . . . p 
Shi ps 332A ... . .. . F 
1 a vShips 900,587 . p 
Na vShips 900,583. F 

NavShips 900,634 . 
NavShips 900,635 . IB 
NavShips 900,518. F 
NavShips 900,585 . p 
• • • 0 • • •••• •• • • • • • 

p 
NavShips 900,550 . F 
Ships 365 ...... . .. F 

NavShips 900,368 . MP 
NavShips 900,595 . p 

Ships 245.... . . . .. F 
NavShips 900,622 . F 
NavShips 900,270A F 
NavShips 900,584 . P 
NavShips 900,480. F 
NavShips 900,489. F 
NavShips 900,348 . F 
NavShips 900,555. F 
NavShips 900,577 . 01-1 
Ships 244A . . . . . . . F 
Ships 337 . . ... . . . . F 

NavShips 900,482 . F 
NavShips 900,247. F 
NavShips 900,529 . P 
NavShips 900,466 . P 
NavShips 900,57 5. F 

NavShi ps 900,095. 

Ships 339 .. .. . . .. . F 
Ships 366 . ... .. . .. F 
Ships 342A . . . . . . . F 
NavShips 900,286 . F 

NavShips 900,720. F 
NavShips 900,591. P 

NavShips 900, 727. F 
NavShi ps 900,375. 

f) 

Radar Equipment Log-Restricted - N avsh ips 900,-
065 .. T he th1rd of three equipment logs (others cover tJI._ 
R~d 10 and Sonar) . Distributed to all radar-equipped 1 ~ 
sh1ps ; one book per eq uipmen t. 254 pages. 
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• H eretofore the letters RCU ha ve been a descriptive 
symbol for a radio receiver used by advanced bases. Now 
they take on a new significance for they also form an 
abbreviation for the words, "Requisition Control U nit". 
This new un it, established 1 Ju ly, 1945 as a part of 
W estern Sea Frontier is a centralized control agency for 

:{ \ receiving, fo rward in~, and following re~uis i tions initi
· .. ' ated by naval forces m the Paofic for ma mtenance mate-

rial other than ai rcraft. 

Sh ip 's requisit ions for electronics material are sub
mitted to the appropriate bureau, mainland o r forward
area electro n ics pool. These activities take necessary 

action with resp ect to p rocurement in the case of the 
bureaus, o r to supply material on hand 1n the case .of 

electronics pools. Any requi red general supply m~ter~ al 
not on han d is consolidated into D epot Responsibil ity 

L ists and is submitted at regular intervals to the Requi

sition Con trol U nit. Prop rietary spare parts fo r BuShips 

material, including electron ics spares, may be o~tained 
by in itiating an ind iv idual requ is iti o~ which IS .for
warded to the Requisit ion Control U n 1t , San Franc1sco , 

by the supp ly base. In emergencies, i: so des.ir.ed, ~11ate
ri al w ill be de livered d irect to the sh1p requm ng 1t. 

The Requisition Control U nit is comprised o f fou r 
primary . groups, P rocessing, Mate rial, St~ti st ical , an.cl 
Admin istrative and Plann ing . The P rocessmg Group IS 

a service g ro up wh ich receives, so rts, screens, and routes 
incoming mail and reguisit ions wit hin the Requisition 

Con trol Unit. 

, The M aterial G roup consists o f seven majo r un its, 

..,uShips Spare Parts, Electronics, G eneral Supp lies, Sub

marine, Y ards and D ocks, M edicine and Surger~ ·. an I 

Ordnance. These uni ts schedule delivery dates, desig nate 
ports of trans-sh ipment, route requisitions to proper sup
p lying activities, fo llow up requisitions and material to 
insure compliance wi th the requested delivery date, and 

send sh ipping notices to requisition ing activities and ' 

handle inqui ries. 

The Statistical Group computes estimated shipping 
space requirements and compiles and analyzes data re

garding supply time required by supplying activit ies . 
The Administrative and Plann ing Group is a service 
g roup which develops and installs p lans for the effective 
operation of the Reguisition Control Unit. 

T he essen tial operations performed on the requisitions 
are as fo llows : 

1. T he requisition is recorded and the letter W is 

added to the requisition number. An additional letter 

E is added to denote electronics material. 

2. The requisition is passed to the appropriate supply 
activity for shipment o r procurement of the material 
required . 

3. The req u isitioning activity is informed as to the 

d isposition of the requisit ion involved . 

4. Within a specified period the RCU initiates fol
Jowup to insu re that the material requested is either 

enroute or at the cargo term inal, or that proper steps 
have been taken to purchase the material. 

5. Shipment data is then secu red from the t rans-ship

men t point and the requisit ion ing activity is advised by 
the Req uisition Con trol Unit. 

By establish ing a cent ralized control poin t, the com

munications load behveen the Pacific ships and bases 

and the Continental U nited States is reduced, methods 

o f requis ition process ing are standardized, depot wo rk is 

facilitated , mo re effective fo llowup is p rovided, and 
f reig ht deliveries are coordinated with sh ip movements 

and avai lable shipp ing space. 

Electronics officers and sup ply officers sho uld add ress 
all inqu iri es concern ing shipments of materia l to Com

WesSeaFron, Code 33 11-E, which is the d es ig nation for 
the Electronics G roup with in the Req uisition Control 
Un it . 

The fu nctions performed by t he Req uisition Control 

U n it are in conformance with BuSh ips and CincPac d i

rectives regarding the operations o f the Ci ncPac E lec

tronics Pool and com ply with the overall procurement 

and d istribution po licy concern ing majo r items o f Elec

t ronics Material now under cog nizance of ComServP ac. 
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THE 931-A ELECTRON-MULTIPLIER 

• The type 931 electron tube is a multiplier phototube 
orig inally brought out by RCA. T he unusual features of 
this tube are the signal-amplifying elements built within 
the tube. It employs an S4 photo-surface which is sensi
t ive to blue light such as that obtained from a mercury 
vapor lamp. The amplification of the 931, that is, the 
~atio. of the anode sensitivity to the cathode sensitivity 
m rrucroamps per lumen, was first rated at a minimum 
?f 60,000. A_s more tubes were made and the techniques 
improved, this factor was raised to a minimum of 75,000 
and the tube designation was changed to 931-A. The 
average amplification value for the 931-A is 200,000. 
Certain individual tubes have even higher amplification 
fa~t.ors, and_ in_ order to separate these tubes for very 
cntical applications they are designated 1P21, and have 
an average ampl ification value of 300,000, with some 
tubes going over 1,000,000. 

DYNODES 

The multiplier phototube uti lizes the phenomenon of 
secondary emission to ampl ify signals from the cathode. 
The cathode is coated with a photo-sensitive material 
and emits electrons when illuminated by an external 
light, the emission being p roportion al to the intensity 
of the light. These electrons are directed along curved 
paths by fixed electrostatic fields as they are attra: ted to 
the first dynode (secondary emitter electrode) where they 
dislodge other electrons, the number depending on the 
energy of the imping ing electrons. These secondary 
electrons are in turn guided to the second dynode and 
the process is repeated. The same procedure follows in 
each successive stage with additional multiplication oc
curring at each dynode until the electrons emitted by 
dynode 9 a~e finally collected by the anode, where they 
constitute the sig nal output of the tube. 

LIGHT 
SH IELD 

· ..,_INCIDENT 
L IGHT 

0 =PHOTOCATHODE 
10 =AN ODE 
1-9 =DYNODES 

Another difference between this tube and ordinary 
phototubes is the shape of the anode. T he anode assem
bly consists of a grid (see part #10 in the figure) which 
allows electrons from dynode 8 to pass through it to 
dynode 9. The spacing between the anode and dynode 
9 is close, and as a result dynode 9 creates a collecting 
field such that all of the electrons it emits are co llected 
by the anode. Thus the output current is essentially in
dependent of the instantaneous positive anode voltage 
over a wide range. 

The mica shield which extends between the photo
cathode and the anode prevents positive-ion feedback. 
If the ions produced in the h igh-current regions near the 
anode were allowed to reach the photo-cathode or the 
early dynode stages, they would cause the emission of 
spurious electrons which, after multip lication, would 
produce undesirable and uncontrollable regeneration. 

Convenient control of the ampl ification of the 931-A 
or 1 P2l can be obtained with a small sacrifice in sen
sitivity by defocusing the electron paths. This is accom
plished by chang ing the potential applied to one o f the ~ 
dynodes. 

SPECUL S(RVlC(S 

TO 11.EET 

RADAR CENTER 
SCHOOLS 

DEPT 

sPEOAL 
SCHOOLS 

DEPT 

PI..Q..ICATIONS 
DEPT. 

Organization of 
Fleet Training Activities 

• The fl eet T raining Center, Oahu, was forma lly com
missioned on 3 August, 1945 for the purpose of co
ordinating and administering the various individual 
schools and associated activities formerly operated as the 
Pacific fleet Schools and Paci fic Fleet Radar Center. 

More than a simple change in name results from the 
commissioning of the Fleet T rain ing Center, Oahu. 
W ith its inception the administrative featu res of the 

• training activities were streamli ned to bring them into 
line with the requirements of the individual schools 

which, since the original administrative organization was 
established, have increased in number and size by well 
over 100 per cent. 

T he objective of this tramtng command has been to 
allow staff personnel of the various schools to concen
trate solely on training, and to free them from every 
possible administrative function. This is attained with 
greater efficiency under the new command, organized as 
it is to handle effectively all administrative matters re
lating to operation of the schools it embraces. 
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The Phantastron Circuit 
By J. J. Stone, Jr., Ensign , USNR, Instructor, Radio Mate riel School, Bellevue, 0 . c . 

• Accurate measurement of range in a radar system is 
normally accomplished by the movement of a step or 
spot across the time base. The time interval between the 
start of the time base and the occurrence of the step is 
indicated, directly in yards, by counters attached to the 
ranging system. As the counters are moved, an arm of a 
potentiometer is likewise rotated so as to change the 
reading of the counters into a corresponding value of 
control voltage. The value of the control voltage should 
directly determine the position of the step or spot on the 
scope. 

This has been accomplished in the past by applying 
the sweep (time base) voltage to the control grid of a 
tube whose cathode potential is t he control voltage. When 
th e g rid voltage rises to a point where the tube wi ll con
duct, as determined by the control voltage on the cath
ode, a waveform will occur at the p late wh ich may be 
used as a step. As the control voltage is increased the 
tube will conduct at a later and later point on the rise 
of voltage applied to its g rid, and the step wi II " move" 
across the time base. 

This system is fundamentally sound, but there are de-

finite disadvantages. The sweep voltage is normally a 
portion of an exponential. To track the step with th e 
range counter requi res the use of an exponentially-tapered 
potentiometer, w hich is d ifficul t to construct. Furthe r
more, if applied voltages or circuit components a re 
changed, the tracking will be adversely affected. Calibra
tion must be checked against some standard frequency. 
The current of the step-generating tube will flow through 
the range potentiometer, thus affecting the voltage d is
tribution across it. 

The phantastron circu it, figure 1, will remove the step
generating circui ts from the sweep channel and furnish 
a step whose tracking will be simpler and more stable. 
This circuit is triggered coinciden t with the starting of 
the time base and the trai ling edge of its output wave
form is used as a step. A linear change in the voltage 
applied to the circui t from the range potentiometer wi ll 
resul t in a linear movement of the step along the time 
base. This wi ll allow the usc of a linear potent iometer 
for cont rol, ~h ich may be easi ly wound and t racked wi th~ 
the range dtals. Cur rent from the circuit wi ll not be :;..1 

al lowed to flow through the potentiometer so there will 

be no effect on the voltage dis tribution along the poten
tiometer. Th is will p ermit the use of smaller wire and 
more turns per inch, improving the linearity. It does re
quire the use of extra stages and a voltage-regul at~d 
p ower supp ly, but in some cases the advantages wtll 
oversh adow the added comp onents. 

The ci rcui t consists of a 6SA7 ( the p hantastron) along 
with a cathode follower and diode . The con trol voltage 
is sup p lied the circuit by the diode and due to current 
throug h the ! -megohm plate load of the 6SA7 the ~ late 
will assume the value of applied control vol tage. Gnd 1 

of the p hantastron is retu rned to B+ throug h R- ~ , so 
the tube will be drawing g rid current and will be btased 
close to ze ro. Hig h space curren t wi ll hold the cathode 

·d nd g rid 3 of the potential h ig h and the screen g n a 
1 I of voltage. In the tube are returned to a ow va ue . 

·d d id 3 the re wtll neig hborhood of the screen g n an g r 
be an e lectron cloud wh ich repels any elect rons attempt-

ing to reach the plate. 

I. 1 d b app.lying a positive Triggering is accomp IS 1e Y 
. .11 1 the effect of the elec-pulse to g rid 3. Th1s w1 essen 

tron cloud and some current wi ll get through to tdhe 
. 1 It ge The catho e plate resulting in a drop tn P ate vo a · 

1 ' . · through C-1 to t 1e follower applies th is negattve swmg . . 
1 d · the g nd potent1a , g rid of the phantastron, re uong 

1 
d 

t Since the cat 10 e cathode JJOtential and space curren · 
.11 b ter cathode-screen potential d ropped, the re wt e a g rea ' the 

(
,, d th d ·d-3 voltage which further reduces 

an ca o e-gn . The screen 
electron cloud and increases p late current. . 

. h I t current to mcrease. current falls off, allowmg t e P a e f II t a 
. t .l the grid has a en o , T h is action contmues un 1 ·d ·11 

I H e the control g n wt s lig htly negative vo tage. er h h 1 t and 
limit t he amount of current that can reac t e P a e, , 

regenerative action will stop. 

d tl lectron cloud, allow-The screen will then re uce 1e e . I I . h 
ing th e c ircui t to begin functioning as a s~mp e,l 1~g 1-

. r fi c 1 begins to discharge t roug 1 - ' 
gam amp t er. . - . positive d irection. The 
allowing the g rtd to move. tn a r d to the left-
ch ange at the grid is ampltlied and app le . d . 
h d 1 f C 1. This action is degenerattve, ten tng 

an p ate o - · . . · 
f .d 1 voltage and mamtatntng a 

to prevent a change 0 g n b h !din the drop 
constant discharge rate of C-l ( Y ~ g It" 

t t) C-1 discharges ltnearly, resu mg across R-1 cons an · 
in a linear fall of p late voltage. 

When the plate voltage has fallen to near ~he c~thod.e 
voltage a fur the r increase in the g rid pot~n t t a l wtl l fad 

. , , I I te current. The grid wtll then begm 
to mcrease t 1e P a . · 1 1 1 

. I f t s C-1 discharges, lt ftmg t 1C cat 10C e to n se muc 1 as er a 
. I d reducing the cathode-screen and ca-potentta up an . . 

thode-grid -3 voltage. An e lectron cloud wtll begm. to 

f d tl1e !Jlate curren t wi ll be reduced, resul tmg re orm an ' · · 1 

~ 
. t . e rise at the j)late. This will dnve the gm n a post tv . · t. 

I ·t·ve returning the stage qlllckly to tts s ta tC urt 1er post t , 
cond ition . 

The p ulse width, as seen in the above explanation, is 
the time necessary for the p late voltage of the phantas
tron to reach the cathode voltage. This is determined by 
the starting point and the rate of fall (set by the p roduct 
of R-1 and C-1 ) . Varying the starting point of the fall 
will then ,·ary the p ulse wid th. The sta rting point may 
be con trolJed by t he setting of the range potentiometer, 
and a linear change in the voltage applied wi lJ cause. a 
linear change in the p ulse width, since the rate of f.a ll 111 

the plate voltage is constant. The RC. p rodu:t IS set 
during calibration so that the pulse wtdth wtll track 
prope rly with the setting of the range d ials. 

A large value of p late load was used in order that ~he 
gain of the phantastron during the cycle may be as htg h 
as possible. The higher the gain of the stage, the more 
linear will be the fall of vol tage at the plate. In order 
to mainta in a h igh plate load and in ad dition p revent 
shunting this load with the grid circu it of the phantas
tron, a cathode follower was used to couple the voltage 
back to the g rid. 

\'(/hen the plate moved negat ive the diode was cu.t o~. 
This removed the range potentiometer from the o rcUt t 
so that the voltage distribution across the potentiometer 
was not affected. This al so allowed a low resistance 
(wire-wound) potentiometer to be used wi thout danger 
of shunting the plate load of the phantastron. 

The output, the tra iling edge o f which is used as the 
step, is normally taken f rom the cathode of the 6S~7 . 
This is not completely satisfactory since the negat tve 
pulse is not square. Squaring is accomplished by placing 
a clipper stage in ser ies with the output. If used as a 
spot, t he o utput may be differentiated by a small time 
constant RC circuit p laced across the cathode, using the 
tra iling positive pulse as a spot voltage. 

The voltage values in this circuit are critical and once 
set must be maintained for stable operation. This w ill 
requi re the use of a voltage- regulated power supp ly for 
best resul ts where the p rima ry voltage supp ly may vary 
widely. 

FIGURE 2-Time relationships and tvaveforms at several 
poi11ts in the phantastron. 
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Using the OBU Echo Box with Mk 27 
• In checking the system performance of the Mark 27 
when there is a lack of suitable targets, a tune-up pro
cedure using a tunable 5-band echo box can be em
ployed. 

If the type 47 AAP directional coupler supplied with 
the OBU-4 echo box is not available, the echo box may 
be patched into the Mark 27 waveguide by means of a 
short length of flexible coa-xial cable plugged into the 
H olmdel coaxial jack adapter, which is supplied with 
the CW-60ABM wavemeter, inserted in the standing 
wave detector receptacle and set at the bottom of its 
travel. The echo box is then tuned to the magnetron 
frequency and all r-f adjustments are made to obtain a 
maximum ringing time as observed on the Mark 27 
range indicator. Using this method it is possible to 
obtain a ringing range of approximately 4500 yards. 

Certain inherent limitations must be recognized and 
allowed for when using a probe pickup with an echo 
box. The degree of coupling is unknown and not re
produceable, so comparative performance checks are not 
possible. The coupling is not directional and so both 
direct and reflected power will be coupled to the echo 
box. T he coupling should be as loose as possible, i.e., 
minimum insertion of the probe which will give sans
factory measurable ring time should be employed. 

• 
Standard Patching System 
• The need for standardization of components, meth
ods of installation, and wiring practice in both AF and 
RF distribution of signal energy has existed for several 
years. The Bureau of Ships has under engineering de
velopment a complete line of audio- and radio-frequency 
components for Naval shore radio stations. 

The plan calls for standardization of signal-distribu
tion methods from all types of antennas- 10 kc to 140 
Me - in current use, includ ing r-f distribution to the 
receivers and a-f distribution to load and signal circuits. 
Where necessary, modification kits wi ll permit rack 
mounting of most standard Navy receivers and test 
equipment. W here replacements or additions are nec
essary, outside r-f transmission lines will be run in 
special jute-protected armoured 70-ohm RG- 35/4 cable. 
70-ohm RG-llj U will be used for inside distribu
tion. A-f distribut ion wi ll be above ground, balanced, 
shielded, and be of standard 600 ohms impedance. 

A universal cabinet-type relay rack 84" high will be 
provided for mounting rack panels. Installation of 
doors in the front or back of the cabinet is optional. 
The panel-mounting rails are adjustable to permit flush 
or recess mounting of equipment. 

1 nclusion of an antenna comparison selector switch, 

a-f channel selector switch, and instrument panel will 
faci litate flexibili ty and rapid operational analysis. 

• 
Keep 'Em Covered 
• Remember to keep all Q. ' e<~..:·w £ 
crystals used in microwave ~)e., ' - (::::-/: 
radars stowed in a metal box (-('( ~V..?J-,__r/" 
or wrapped in metal foil. __ 
Failure reports continue to ~ .;_ =--: 
come in which tell of the ~ ---
loss of sensitivity of these crystals by exposure to neigh
boring r-f fields when these simple precautionary steps 
are not taken. And it ain't easy to get new crystals! 

• 
LORAN FIELD CHANGES 

• There has been considerable confusion caused by the 
various models of loran and the field changes for these 
equipments. At the beginning of the loran ·p rogram 
there were only a few modifications to the equipments. 
However, with the advent of new and non-interchange
able models, and the necessity of fairly extensive modi
fications, it has become necessary to revise and integrate 
the whole loran .field-change program. 

In Supplement #5 (November) to the CEMB will 
appear an extensive article describing the various loran 
field changes and assigned field change numbers and 
titles. The~e numbers and titles supersede al l previous 
modification data, as it is the Bureau' s intent to put the ~J 
loran field changes on the same system as now used for 
radar and sonar. 

• 
FLEET TRAINING CENTER ON MK 28 

• The following notes were among Mark 28 material 
submitted by the Fleet T ra ining Center, Oahu. 

Tuning on the transmitter pulse: If no echoes are 
avai lable and it is desired to peak-tune the r-f system, 
the following procedure is suggested. Pull out the i-f 
IN plug in the oscillator-amplifier unit, decoupling unt il 
the transmitted pu lse appears on the scope as an un
saturated echo. Then make r-f adjustments to peak the 
t ransmitted pulse. Decouple the i.f. into the first 717-A 
as is necessary to bring the pulse down from saturation. 
Never tune on "grass", as it is unreliable. 

Tuning with the automatic gain control: It is impos
sible to tune sharply by a visual echo on the range scope. 
If an echo is available, gate it; or if none is available, 
decouple the i.f. and gate the transmitted pulse as de
scribed above. Switch to AGC and place a high imped
ance d-e voltmeter from the cathode of V-301 to ground . 
As the system is tuned, a d ip will occur in the AGC 
voltage at the point of maximum signal strength. The 
dip on the meter is a much sharper indication of correc~ 
tun ing than the visual peaking of an echo. 

I)// /II (J/ , .,; 

/Jt l , ,,,mall({! 

Pic111res of Noz,el 
lnuallalions 

T he FORUM inz,iles contribulion r from tllarine. Co.1;: 

Gu.trd all(/ Nar; teclmical 'personnel. Lei us IJ.t t e the adr.mtag, 

of fir.rt -h.md accounts of ;our personal experiences in insull.uion a/1(1 

nuinten:mce of electronic equipment. A ll C0111rib111ion r ll'ill b~ 

r.clmo rt •!ed,~ed. rm d credi1 tl"ill be git•en to tbe author of .111) si,~ned m.m u 

.<cript . Photographs and d iagrams .rhould accomjJ./1/) tbe m.mu.rcri{ll• 

u•bich .rbould be sent, t·ia ;our Commrmding Officer, direclly to 

the Edilor. BuShips El. ECT itON . Bureau of Sbips. Code 9938, 

S.tt") Departmenl. !Va rbington 25 . 0. C. lndiridutt! metbodJ. 

teclmiques_. gadgetr. .ruggerlions for improz•ing per

formance or 1he safet; of equi pmenl. 1101 elmelhod• 

of lrouble-shooling or of iml.tllalion. di•mrsion • 

,/ circuil pemlirn-itit·s, or an; tccbniul •ubi, cl tb.t: 

migb1 be belpfullo ;our fell oil' tt clmici.ms tt ill b, 
fn·opcr /JI<I It ri.t! for the FORUM. 
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