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to the C I.C School, Point Lorna, for use of the SR-3b 

radar set and for the cooperation of all members of the 

C I.C school staff, in particular for the helpful ass ist­
ance of Lt. (jg ) D . D . Butler. 

Appendix 
The followi ng analysis demonstrates the possibility 

of the reception of strongly reflect ing radar targets on 

antenna side lobe rad iation. It w ill be observed in 

FIGU RE 4-An A-scope p resentation recorded two 
minutes after showing t he structure of the g host echo 
at 83 miles range and bearing 21 4 °. 

Figure L, for example, that the intensity of the ghost 

echo (range and bearing of 83 miles, 2 14 ° ) , is at least 
as great, if not g reater than the intensity of the echo 

from Guadalupe Island (range and bearing 225 miles, 

195° ). The ghost echo (83 mi les, 214° ) is postulated 

to arise from side lobe radiation illuminating a ta rget 

at range and bearing, 83 miles, 320° . H ence, the re­

ceived (side lobe) echo power P· :l(s. L ) f rom the 

target at 83 miles, 320c , is at least as large, if not larger 
than, the received (main lobe) echo power from 

the target at 225 miles, 195° , or (s. L. ) => 
Let us compare the received echo power from 

Guadalupe Island, 225 mi les d istant, on the main lobe 

FlGU RE S-An A-scope presentatio n of t he g host 
echo at 83 miles ra nge and bearing 2 14 °. This echo 
structure is strikingly similar t o that receive d on the 
main lobe from the termi nal Island-Long Beach area 
(range 83 miles, bearing 320°). 

(27 db. above an isotropic radiator) with the received 

etho power P'=1 (s.L) from the Long Beath area, (83 

miles, 320 ) on a side lobe (equal to an isotropic 

rad1ator) . Let the effective rada r target area of the Long 

Bealh be T':1 and that of Guad,tlupc Isle- be 

G:!T 
We have, then, from the radar equation P = K _ 

R' 

where P is received power in watts 

G is power gain of the antenna 

T is the effective target cross section 

R is the ta rget distance 

K is a constant involving the wavelength 

squared and the power transmitted, both of which will 

be constants in the foll owing considerations. For the 

power received, P 2 :!5, from the 225 mile target, 

we have: 

( 500):! = K = 0.975 X 10-·1 KT:! ::!G watts . ' 

since G (main lobe) = lo_f( 1 (32) = 500 
I ll 10 . 

W e have assumed the conservative value of unitr fo r 

the antenna s ide lobe gain. For the power received, 

p s:l (s. L.) , f rom the 83 mi le ta rget, on a side lobe 

we have: 

1 . T lla 
P 3 (S.L. ) =K (

83
) .

1 
=0.21 1 X 10-• KTS:J watts, 

since G (side lobe) ( 
1

0
° ) = 1. 

T hen: 

p :! :!ii 0.975 X 10-.J T :!:!ii 
= 0 .211 X 1o-• -T · :1 = 4.62 X 103 

Thus for p R:l (S.L.) = > P 2:!-i, it is required that 

= > 4 .62 x 1oa 

From quantitative radar measurements made on an FC 

L-band radar on Guadalupe Isle, T:! :!:O, and Long Beach, 

T 8
:
1
, under strong super- refractive propagation condi­

tions, it has been determined that the received echo 

power from Long Beach is at least equa l to or greater 

than 60 db. above the received echo power, p:!:!Oi, from 

Guadalupe Isle under conditions of strong super- refrac­

tion. From these measurements it is possible to deri\·e 

a value of the ratio Thus, if we assume the 

conservative va lue of 60 db., = 1 X 1 0 '', 

and since the anten na gain is the same for these me.lS­

urements, 

T 
P - \VC have· R' ' . 

p,:, 
T; :!;; == p:!:!:-. X 

R' (83) ·1 
. ':l = I X 10'' X 
R' (225) 1 

:.!:!:-. 

= 1.85 X 10' 

or = 1.85 X 10 1 

Thus we have shown f rom quantitat ive L-ba nd radar 

measurements that indeed T l-:1 > 4.62 X 10:1 

and hence 

more specifically , 

p s:l (s.L.) (1.85 X _ 
10 log10 = 10 log 10 4 _62 X 10a - 6 db. 

Thus the intensity o f radar echoes from the Long Beach 

target on the side lobe rad iation are at least 6 db. higher 

than echoes f rom Guadalupe Island on the main lobe 

radiation. This confirms the qualitative observations 

from Figure 3 for example. It is then entirely possible 

to receive radar echoes from strongly reflecting (metal ­

lic) targets on antenna side lobe radiation which are at 

least as great, if not g reater in intensity, than echoes re­

ceived from island or landscape (non-metallic) radar 

targets on the ma in lobe radiat ion. 

DISCONTINUE REQUESTS 
FOR FORM NAVSHIPS 3550 

It has been brought to the attention of the Bureau 

of Ships that several ships have submitted requisition 

for copies of Fo rm NAVSH IPS 3550 (Rev. 9-50), 
Electronic Equipment M aintenance Parts Allowance, 

from various District Publication and Printing Offices. 

T h is form is not stocked by any activity for general is­
sue. It is p repared by the Bureau for each individual 

ship on a continuing basis. Sbips are req11ested to dis­

continlle req11isitioning Form NAVSHIPS 3550 from 

ti ll )' field rtclit,ity or from the B11rea11. 

• 

... 

MODIFICATION OF TEF 
FILAMENT CONNECTORS 
The Bureau has been notified that deficiencies exist 

in the power amplifier tube filament connectors of the 

Model TEF single side-band transmitters. The connec­

tor material is flat, tinned copper braid, used as fle;xible 

connectors. Both ends of the braid are filled with solder 

for about one-half inch to make them stiff. Holes are 

drilled in each stiffened end, for securing one end to a 

screw terminal, and for attaching a split cylindrical ter­

minal to the other end. The cylindrical terminal is de­
signed to fit over the tube filament prongs, relying on 
fr iction for mechanical and electrical contact. After p ro­

longed usage the connectors show two deficiencies. The 

terminal screws loosen at both ends, due to cold 

of the soldered braid, and cylindrical sleeves overheat, 

discolor and lose stiffness due to insufficient metallic 

contact area for the filament current. 

Navy Communication . Statiotl, Annapolis, has de­

signed a connector which has overcome these deficiencies. 

The drawing shows this connector together with a list of 

materials and instruction for assembly. 

The Bureau approves this modification to be made on 

· an optional basis. No kits are to be provided. Materials 

may be obtained from Navy stock. 
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EDITOR 

Continuing a new, and it is sincerely hoped, a permanent feature of your magazine-ELECTRON. 
This new feature is .+he answer to numerous s·uggestions and requests from fleet and shore per­
sonnel for a medium of presenting their individual problems, gripes and questions on electronics 
matters and obtaining answers to such queries. This section is not to be confused with the 
FORUM which has been a regular part of the ELECTRON since its inception in 1945. The continu­
ance of this new feature depends entirely on you-the personnel in the field-since we must first 
receive correspondence from the field before we can search out the answers and print 
them. As a matter of convenience, it 1s suggested you write directly to: 

Editor 

BuSHIPS ELECTRON 

Sir: 

W e ha~e two purposes in mind in writing in to you. 
The first IS to ask for in formation on a specific problem 
and the second is to tell you of an improvement we 
have made. 

First come~ the problem. W e seem to be having a Jot 
of tro_uble w1th magnetrons. We are referring to their 
use w1th an SG- 1B radar serial number 1194. 

Our. trouble is one of double moding. W e generally 
get sat1sfactory performance for a period of about two 
weeks continual operation. W e then shut down for a 
periodic mai ntenance check which takes perhaps three 
to four hours. Upon energ izing the equi pment after 
these checks the double moding will appea r. W e thought 
at first that we were not allowing sufficient time before 
going in to "radiate" but we have discarded this because 
of th e time delay in the equipment itself. 

The type and serial number of one magnetron that 
was used for sixteen days successfu lly is 706- A Y , 

C 18212, Feb. 22, 1948. W e noticed double moding to 
appear upon re-energ1z1ng the eguipment. We have also 

had this same condition when using T ype 706- BY 
magnetrons. 

Perhaps this is a common trouble and you can suggest 
a remedy for it. 

T be following is typical of 
tbe type of leffers received 
to date for incl11sion in 
this colmnn: 

The Editor 
BuShips Electron 
Code 993 
Bureau of Ships 
Navy Department 
Washington 25, D. C . 

N ext comes the improvemen t. W e h ave noticed that 

the RMB recommen ded that the 446A tubes in the 

Mark 12 M od 2 be replaced by 2C40 's. Our sh ip also 

has an SC-3 r~dar and we replaced the 446A's in the 
receiver wi th 2C40's and then real ig ned it. W e noted 
a definitl increase in sensitivity and have been operat ing 
wi th them in for over two months. 

W e have consul ted al l our sources o f information to 
see if this is a recommended change but can fi n d nothing 
referring to it. T he question is, "Have we done rig ht 
or wrong?" 

C. A. K. , ETl 
G . E. S., ET2 

First, the phenomenon of do11b/e 1/loc/ing ran be the 
res11ft of set;eral conditions-any one or till of u•hich 
may exist in yo11r eq11ijnnent . A seardJ thro11gh the 
B~trecut's fi/ t:s of infonnation on tbe s11bject discloses the 
follou·ing six major reasons fo r do11ble 1/lOcling: 

1- Poor mctgnetron or series of magnefron.r. 

2- IP' eak magnet or magnet pole . 

3-l ncorrerf 11oltages in the pNise fo rming netll'ork. 
4-Defectiz;e pNise li11e or pulse fo rming network. 
5-lmproper IN/ling of the klystron, TR or ATR. 
6- Bad voltage standing ll 'ttl'e ratio. 
A s we ttll knou•, improper operttfion, Sllrb as you ba11e 

described i 11 your Iefi er. Cttll 1101 be al'mrately pinned 
dow11 in so111e cmes. Appttrently the ronditio11 is of an 
illtermiffent na/Nre since it seemJ to appettr o11l)' when 
the eqNipment is first energized and disappears after tt 
fen· hoNrs operation. T !JiJ tl'ould i11dicate tbtt! tt mis­
matc/; dNe to misttligJIInent in the r-f section rrw be 
stro11gly suspicious. Such a ro11ditio11 coNid be ramed by 
poor coNpling betll'een mag11elron ttlld zMveguide zv!Jic!J, 
after a few hours operation rwd perhaps mecba11ical 
vibratio11, ·ll'ill clear ufJ. It is suggested tbrtf you check 
the positioning of the mttgnetroll crtrefNII)' wbe11 insert­
ing. A lso check to imure tbrtt the wavegNide protectiz;e 
relay switch iJ f unl'fiollillg l'orrectly tllld tbttf the u'a.v~­
guide shN!Ier is opening fNII)' when tbe equipment ts 
energized. If a portion of this s!JIIffer is protmdi11g into 
tbe wavegNide, sftlllcling ll 'tll 'es will be set NP whicb 111ilt 
cause a mismatch a11cl ro 11seqNenf pNIIi11g of tbe l!/(/g-
1letro1l. 

Second. )'ON stated that tbe RMB (Radar iHaintenance 
Bulletin) recommended tbtt! the 446A tubes i11 the 
j\ofark 12 iVI od 2 be replaced by 2C40 tubes. A search 
through tbe RMB, tl'bich is ttlso published by Ibis office, 
does not re11eal these iiiSiml'lio11s. However, a cbel'k of 
the history of the Typ e 446A i11c/iuzte tbat it was a tl'tlr­
time de velopment . T he Type 2C40 !ttbe is all aaepted 
improved replttcemenf for the T ype 446A tube in the 
equi/JIItellt under discmsio11, tllld the burer111 bas no ob­
jection to your con/inNed me of the 2C40's i11 the equip­
mel// . 

Such i11q11iries tllld information as you ba11e presented 
rzre ctlwczys u •elcome and u•i/1 be given prompt ttffention. 
Initiative 017 the fJttrf of tec!Jilicitti/S sNch as yourself is 
gratifying and indicates illferest a11d wi/lillglleSS alllOIIg 
the men u•ho keep our eqNipmellfS operati11g. 

Editor 
Corrections: 

Collrl!l'llillg the A pril 1951 E LECTRON "Letters to 
tbe Edttor' ', tbe follozl'ing i11fomJ(I/io ll appltes: 

7- l n tznw·er to J. T. IF . Lt (jg) USNR, :r typo­
grapl~tral en or orrmred. Copies of tbe Serl'!re r111d 
Repmr i111ml!la/s u•ere se11t to t'ariofiS EO's for reference 
11se. b11t tbt:JI! 111anlltzl.r r1re to be ordered in tbe same 
111m111er rz.r all otber electronics tmblirtt!ioll.r~lbrot!gb 
tbl! fowl Dtslrtc/ Pr111t111g a11d Pt~bltraftOIIS Of11re . , 

2- / " t/1/ Jt/'er to G. B. i\lc"F., ET3, in aaorda11re u•tth 
tl r ecmt c!Jrlllge in polil')', tb~ B11rea11 is plrznni~g. to 
dtslnb11te Stock N 11mber Tdenttficrlfton Tr~bles (Sl\ 17 S) 
to .rl11p.r not yet ro1n ·erted to "bin stoll'rtge·: to ~tse as 
a req11isitioni11g rzid and to ttssis{ in identJfiaz!ton of 
11/ttlena/ by Standt~rd N rn•y Stork N11mber . _Req11e.rts 
for SN ITS sho11ld be fonz •t~rderl to the Elatro111r S11pply 
Office . 28, Grl!ttl Lc1kes. Illinois. 

Editor 

REPLACEMENT OF TYPE 
AB-146/SPS-6 ANTENNA 
MOUNTING MAIN DRIVE 

GEAR 
Reports received by the Bureau of Ships indicate that 

man}' main drive gears (symbol 0-1350) for T ype 
AB-146j SPS-6 Antenna Mounting are being replaced 

as soon as they begin to show signs of wea.r. . 
T he manufacturer of this equipment adv1ses that th 1s 

gear should not be replaced until the amount _of wear, 
as shown in Figure 1, amounts to 3j 64th of an mch. As 
wear in this gear is discovered, it can be compensated 
by the backlash ad justment described below. \Xfh~n a 
replacement is made, only a gear (symbol O- b50) 
from spares should be used. Any substitution with gea~s 
manufactured locally will endanger the warranty provi­

sion of the contract for this equipment.' 
Since spare main drive gears (symbol 0-1350) are 

available upon request to Bureau of Ships Code 882, 

substitution of th is part will be authorized for eme~g~n~y 
situations only. It is possible to use the gear unt1 l 1t IS 

WEAR ·OF TEETH AS SHOWN BY OOTTEO L INES IS REASON'ABL E AND 
CAN BE EXPECTED. DECR EASE THICKNESS OF S!;ill~ 0-1 351 TO 
REDUCE BACKLASH AS WEAR INCREASES WHEN W AB OV E 
APPROACHES %

4
.GE AR 0 - 1350 SHOULD BE REPLACED. WORN 

SURFACE SHOUL D REM AIN SMOOTH AND POLISHE D. 

well worn by compensating as described in the foll~w­
ing paragraps. A gear with a scored or torn workmg 
surface should be replaced regard less of the depth of 

wear. 
Wear in the gear is compensated in the following man-

ner-If the backlash is greater than 0.003", the thickness 

of shim 0-1351 must be decreased. Remove the motor 

from the mounting and examine shim 0-1351. It ap­

pears to be made o f solid sheet, b~t it is actually made 
up of 0.002" th ick laminations wh1ch can _be peeled off 
after one spot is loosened with a pck kn1fe. Removal 
of one such laminat ion (0.002") \vill decrease the back­
lash b}' about 0.0018". Remove the number of lan:ina­
t ions required to bring the backlash within the spec1fied 
limits of 0.00 1" to 0.003" . Re-i nstall the motor and 
again check the backlash. Repeat this process un ti l a 

suitable reading Qf backlash is obtained. 
If the di fference is less than 0.001", the thickness of 

shim 0- 1351 must he increased. T o do th is laminations 

peeled from a shim taken from spare parts mu_st be 
added to sh im 0-1351 unti l the proper b.tcklash IS ob­

tained. The same procedure for measuring backlash as 

that outlineJ above should be fol lowed. 
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nel notes: 

A series of new casting resins with outstanding ad­

vantages over present commercially available compounds 

has been developed by the U. S. N avy Electronics Labo­

ratory during the past two years. The new resins have 

been successful ly used in a wide variety of applications 

at_ N EL, and the indications are that they may fill a 

w~d~spread . nee_d for a resin for cast ing or potting sub­

mm la_tu_re ClrCUI.ts a_nd components. For Navy use, cast 

submm1ature orcu1ts would p rovide small size and 

portability, features particularly desirable on submarines 

and ai rcraft. From the point of view of the maintenance 

man, such ci rcuits would be a tremendous asset. Instead 

of laboriously repairing a defective unit of an equip­

ment, the maintenance man would simply replace the 

unit as a whole from a block of cast amplifiers, oscil­

lators, etc., which would be manufactu red on a produc­

tion-line basis. Also, such cast circuits would require less 

servicing because of their superior abil ity to resist dam­

age from vibration, shock, or salt-water corrosion. 

The development of the new resi ns was started be­

cause the commercially available materials were unsatis­

factory in electrical or p hys ical properties, or their manu­

facture involved chem icals either not easi ly obtainable 

or prohibitive in cost. On the other hand, the NEL 

resins afford the following advantages : 

1- The ingredients are inexpensive. 

2- Compounding and processing are simple. 

3- Solidification is accomplished without the applica-

tion of heat. 

nel 

easting 

• resins 

FIGURE I- Complete multi­

vibrator circu it, containing t wo 

6K4 tu be s, potted in NEL cast­

ing resin. 

4-The resins are transparent in both liquid and solid 

form. 

5-The cast resins are chemically s table, resisting at­

tack by the atmosphere, . sea water, solvents, acids, and 

alkalies. 

6-They are more stable to heat than other casting 

resins and will stand up to the highest temperatures 

normally reached by subm iniature tubes. 

7-The cast resins arc hard, durable, mach inable, and 

mechanically strong . 

8-The resins have satisfactory electrical properties. 

A variety of circuits have been cast in the NEL resins 

and put to practical use in the Laboratory. A typical 

circui t is illustrated in Figure; 1. Of course, before such 

circuits appear in the equ ipmen t of the sh ip's rad io room 

many p roblems will have to be solved and probably new 

and unusual techniques will have to be worked out in 

circuit des ign. 

One important advantage of cas t circuits is the reduc­

tion of m icrophonics in the h ig h-gain amplifier circuits . 

D uring the NEL study, two circuits were constructed 

with identical components; one was cast in NEL resin, 

and the other constructed conventionally. Both ci rcu its 

were mounted on a p late attached to a vibration test 

mach ine (Figure 2) and the outputs connected to an os­

cilloscope. F igure .3A shows traces of both amplifiers 

with the vibration mach ine turned off. Figure 38 shows 

the traces with just the bearing noise of the machine 

FIGURE 2-H igh-g ain a mplifiers used in comparative 

microphonics test. Amplifier at left is mounted con­

ventionally; a m plifie r at righl is cast in NEL resin. 

transmitted to the table. Figure 3C shows the traces 

when the table of the machine was vibrated at 55 cycles 

per second \vith a 0.06-inch horizontal excursion. 

Apart from the ir use in the casting of subminiature 

circui ts, the N EL resins have potential applications in 

other fields. Insects, plants, and small animals have 

been cast in them (Figure 4), and they could be used for 

casting organs o r t issues for instruction purposes. Be­

cause of technique limitations, only small and medium­

size castings have been made up to the p resent, but if 

problems of bulk p rocessing can be solved the resins 

could be used fo r p reserving large animals or even human 

bodies. 

A good deal o f work sti ll remains to be done on these 

resins. For example, comprehensive data on the resins 

need to be: compiled , and to do this, new test methods 

and techn iq ues w ill have to be devised. T his is unfor­

tunately necessary because most of the relevant standard 

tests are designed for thermoplastic resins, while the 

NEL materia ls arc thermosetting in type. Improved 

resi ns of the same general chemical constitution could 

undoubtedly be produced and such arc being actively 

sought. f-utu re work wi ll also include a study of the 

fu ndamental molecula r structure of this type of resin , 

knowledge of which wou ld help in the production of 

opt imum properties. 

a 

b 

c 

FIGURE 3- 0scillograms recorded under three 

conditions of operation in microphonics test. Top 

trace in each oscillogram shows output of potted 

amplifier ; bottom trace is output of conven­

tional circuit. (a) Traces recorded with vibration 

test machine turned off. (b) Traces recorded with 

vibration machine motor turned on, but table 

not in motion. (c) Traces recorded with vibra­

t ion t able in motion at 55 cps, excursion d ista nce 

0.060 in. horizontally. 

FIGURE 4-Delicate tissues such 

as this rose can also be cast in 

NEL resins. 

:>:l 
m 
V> 
-i 
:>:l 

() 
-i 
m 
0 



0 
w 
1-
u 
0::: 
1-
Vl 
w 
0::: 

ao 
N 

0 
w 
1-
u 
0::: 
1-
Vl 
w 
0::: 

by 
L. G. CRUMBAKER, ETC, USN 

This article is written in an attempt to be of help not 

only to ships that have standard Navy public address 

systems, hut also to smaller vessels which have had to 

rely on civilian-manufactu red amplifiers for communi­

cation. While it is intended as a gu ide for microph one 

and speaker hookup on smaller craft, a few of its points 

may be of in terest to others. 

It has been noticed during routine repair work on 

various vessels, that the usual shipboard RBO ampl ifier 

system leaves much to be d esired in its performance. 

Whi le the RBO receiver does pick up broadcast stations 

~nd the amplifier does amplify th em, the audio guality 

rs extremely distorted. A number of f actors causing this 

trouble are listed below : 

! - Improper tuning of receiver to station. 

_ 2~Excessive volume out of receiver, ca using peak 

cltpprng and severe lim iting in remote amplifier. 

?-Receiver distortion due to infreguent maintenance 

or rmproper r-f or i-f lineup. 

'-l- Weak tubes or improper circuit vo ltages Ill am­

pi i ficrs. 

_5-Incorrect match ing of the amplifiers to the re­

cervers. 

These units are not designed for high fideli ty, and 

cannot be expected to perform as if they were $500 con­

soles. H owever, a check th rough the system with refer­

ence to the fiv~ points l isted above should easily place 

the RBO ~nd rts amplifier in a class with an average, 

good gualr ty broadcast receiver. (I t may be of interest 

to know that an inex1 c · , 1 . . 
. . • J nsn e crys ta mrcrophone w rth 

fa~rly hrgh output can be connected to the PHONO tcr­

mmals of the RBO and the system used as a small pub! ic 

address amplifier fo 1 · 1 . 
· r r 11s use, t 1e rece1ver band swi tch 

must, of course be tl t 1 .. 
, l rOwn 0 t 1e PHONO posrtJOn. 

Volume may be controlled with the receiver gain con­
troL) 

The first thing to do when checking the RBO system is 

~o remove a ll amplifier and receiver tubes and test them 

rn a good tube tes~er. Replace t hose reading low, doubt­

:ul, shorted or m1crophonic. Second, replace the tubes 

Ill their correct sockets and after disconnecting the leads 

from the speaker ar11 1 "fi d · · 
- p 1 ers use , tre rn a temporary 

speaker to the output terminals, and listen at normal 

volume for d istort· B 1 ron. e su re t 1e speaker matches the 
RBO output imped If d · · . 

. ance. 1stortron rs present, the re-

cerver needs a check f d · 
. . _ up or a Justment or repair. As-

summg I rttl c drstortion is present, the job narrows down 

to ~ne or both of two things: Distortion in the amp! ifier, 

or u~proper amplifier matching to the receiver output 

termmals Distortio · th l "fi 
. · . n rn e amp 1 er may be loca lized 

by usmg a parr of hig h impedance phones in series w ith 

a .05-mf 600-volt paJ c · 1. . 
. ' J r capacrtor, rstenrng at th e points 

lrstcd below: 

1- Input tube g rid to g rou nd. 

2-Input tube plate to ground. 

3-0utput tube grid to ground. 

4-0utput tube p late to ground. 

. 5-Across voice coil of speaker, ·r ffi . 
' su crcnt volume 

rs present to operate headphones. 

If. the. incoming s ignal is clean at the gr id of a tube 

but rs d rstorted at the plate, either the tube is \vcak: 

plate or screen voltages are abnormal (low rectifier tube, 

S~lOrted filter capacitor, changed value of p late load re­

Sistor,. sc reen bypass (i f used) shorted or .:.;pen scrccn­

c~ropprng res istor changed \'alue or open, etc.') or in 

_t l e case of an output tube, the speaker transformer wind­

rngs may be shorted . In this case, check with a low 

range oh mmeter and compare ohms in p rimary and 

s~condary wrth the d-e ohm ,-a luc g iven in the instruc­

tiOn book for that particu lar t ra ns( ormer. 

Some instances have been noted w here the signal 

throug h th e amplifier was clean all the way to the 

speaker voice coi l, but distortion was noted on the louder 

passages of m usic. This was found to be due to the 

voice coil rubbing on th e magnet core in its center. If 

the speaker cone can be replaced or adjusted, the rub-

bing may occasional ly b e cured by re-centering the ,-oice 

coil and cem enting the cone in place. In most cases, 

however, it w ill be n ecessary to junk the speaker and 

replace it w ith a s imila r upit from spares. 

Where the ampli fi er units are connected to the \\"rong 

RB~ outlet terminals, it becomes necessary to try Yari­

ous terminal comb inat ions for correct impedance match. 

In most cases this can be done by ear, using the taps that 

produce t he best gual ity audio w ith the best volume. 

The huma n ea r is, after all, the final judge, and as long 

as resul ts sound g ood by ear, there is little need for 

splitting hairs to satisfy the rcguirements of some tech­

n ical formula or other. In the case of connecting a single 

amplifie r to the RBO, the 600-ohm terminals are used 

and no trouble should be experienced as most amplifiers 

have 600-ohm inputs. When two or more ampl ifiers are 

used, connecting to t he same receiver, it may be neces­

sary to para llel the ampl ifi er inputs and connect them 

across the 600-ohm terminals of the receiver in series 

with a 300-ohm, 5-watt resistor to keep the load as 

seen by th e receiver at 600 ohms. 

With a little care and occasional checkup as dictated 

by your shipboard maintenance routine, once an RBO 
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Does your SP radar h unt or creep? Does your stable 

element topple? Arc you missing your " R" sweep? If 

you h ave been encou ntering these troubles you will find 

the material covered in this article to be helpful i.1 

future servicing. It is a compilation of recent actual 

cases of trouble encountered in the SP. 

The most common prevalent troubles include failure 

of the TR and ATR tubes and the 1N21B crysta l. Two 

types of tubes have been used for the TR and ATR. 

The 721- A is the least rugged and averages from 50 to 

150 hours of usefu l life. The 721- B averages 200 to 

500 hours, when used in the TR circuit, and is good for 

approximately 1000 hou rs as ATR. 721-A's arc issued 

occasionally due to the scarcity of the 72 1- B"s. It is 

suggested that the A's be used for A TR service and the 

B '_s for TR service. T he life of the crystal is parallel 

wrth the life of the TR since TR failure always means 

amplifier system is put in good working order and ad­

justed properly, the only troubles should be minor. 

H eavy-handed shipmates, who occasionally have been 

known to twist the knobs completely off the am­

plifiers in a desperate search for music on more than 

one channel of the input switch, are growing fewer. 

Trouble of this sort should not be encountered very 

often, but it should be kept in mind. 

It is suggested that should an ET start on an RBO 

amplifier overhaul, he be cautious enough to remember 

that the RBO high voltage ci rcuits have a distressing 

tendency to deplete the number of active ET's, should 

he prove careless. T he amplifier un its, \vhile not guite 

so deadly, pack a good wallop with thei r 115-volt a-c 

input and equivalent d-e output from their rectifiers. 

Never decide you are so fami liar with your eguipment 

that it can't kill you, or at least leave you with a good 

case of the shakes and those little white spots on your 

hands wh~re you acted as your own low resistance 

bleeder for a second or two. Hig h voltage is altt'rtys 

dangerous, and a little caution can go a long way toward 

preventing trouble. 
- Seri'Lmtt M ont/;/y 8111/etin 

that the crystal is ruined. 

H unting of the antenna in train and creeping in eleva­

tion are f requent troubles which are usually caused by 

incorrect adjustment of the tra in control and elevation 

control amplifiers . Another frequent trouble in the AFC 

circuit is due to incorrectly adjusting the oscillator 30 

megacycles above the magnetron f reguency. Th is should 

rtlll'rt)'J be 30 megacycles bel ou · the freguency of the 

magnetron for proper AFC action. 

The ( ollowing "cases of trouble" are based upon actual 

equipment fai lures g leaned from equipment failure re­

ports submitted by the field Engineers assigned to the 

Bureau of Ships and under the Administra tive Control of 

Commander Service Force, U. S. A tlantic fleet. I t is 

prepared in a "complaint"' and "solution" form so il may 

provide you with a guick reference in helping soh-c your 

future problems. 

COMPLAINT-l ine stub tuning was inopcrati,·e. 

SOLUTION-T he field winding in the line stub drive 

motor was open. The motor was replaced. 

COMPLAINT- T he standing wave probe was not func­

tioning properly. 
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SOLUTION-The circuit to the probe was open and 
there was no ground. 

COMPLAINT- No echo presentation. 
SOLUTION-Replaced a defective local oscillator tube. 

Oscillator, TR and A TR cavities were retuned for 
maximum ringtime. Tuned the line stub for mini­
mum standing waves. 

COMPLAINT- Indistinct and blurred presentation on 
the 100-mile PPI range. 

SOLUTION__.:. The trouble was caused by the sweep am­
plifier tube (807) being gassy. 

COMPLAINT- Antenna was tilted in cross-level. 
SOLUTION- The cross-level synchros in the antenna 

required re-zeroing. The use of a VTVM to zero a 
synchro is preferred. This prevents loading of the CT 
which might cause an inaccurate zero setting, resulting 
in antenna hunting. If an a-c voltmeter must be used 
a range providing 15,000 ohms or more should be 
selected to prevent CT loading during the zeroing 
process. 

COMPLAINT- The load stub tuner was inoperative. 
SOLUTION- T he load stub limit switch (S-3 142 ) had 

failed to operate. This caused the worm gear shaft 
· to break. 
COMPLAINT- Erratic sweep lengths on the " A" and 

''R" scopes. 
SOLUTION- A lump of solder lying across the sweep 

length potentiometer was intermittently shorting. 
COMPLAINT- Antenna was hunting in both azimuth 

and elevation. 
SOLUTION- Read justed the gain, stabili zing and bias 

controls on the train and elevation ampli fiers. 
COMPLAINT- Poor ranges on air ta rget. 
SOLUTION~Replaced weak magnetron, TR and ATR 

tubes. 
COMPLAINT- The synchroscope was inoperative. 
SOLUTION- R 45 29 and R-4532 had increased in re­

sistance. Replaced weak 3BP1 and 3B24 tubes. 
COMPLAINT - No video being received from the asso­

ciated Model B0- 1 IFF interrogator. 
PRELIMINARY CHECK- Checked for video output 

at the B0- 1 and found it to be proper. 

CAUSE OF TROUBLE- The video and trigger cables 
had been crossed at the console due to incorrect num­
bering of the cables. 

COMPLAINT- No control of antenna rotation. 
SOLUTION-Re-adjusted the low-speed cut-in relay 

potentiometer and the stabilizing 1 and 2 poten­
tiometers which control the low and high speed anti­
hunt circuits. 

COMPLAINT- No echos being received. 
SOLUTION- Replaced defective TR and A TR tubes 

(721- B's) and the 1N21B crystal. 
SECONDARY TROUBLES-The local oscillator tun­

ing shaft coupling was broken. The magnetron 
( 4 J47) was acting very erratic and unstable. No 
echoes being r~cei ved from the echo box. 

SOLUTION- The shaft coupling was mechanically re­
paired aboard ship. The magnetron was replaced. 
The echo box probe had become detached from the 
waveguide. 

COMPLAINT- No "R" sweep, no 5-mile sweep and 
the " A" scope had a sweep but no range marks. 

SOLUTION- No output was being obtained from the 
selector gate tube (V-3 11). Trouble symptom in this 
stage was found to be low plate vol tage. Resistance 
checks disclosed that the 0 to 5 mile range switch 
(S- 30 1) was incorrectly wired. Rewired this switch 
and immed iately received range marks again. (It was 
assumed that incorrect wiring of S- 301 occurred when 
the coarse range potentiometer was replaced by the 
ship's ET). 

RESULTS Of PRELIMINARY WORK ACCOM­
PLISHED- The range marks were restored to the 
" A" scope. The " R" scope sweep was present but 
unstable. The 0 to 5 mil e sweep was present. 

SOLUTI ON- R-425, selector gate control, was out of 
adjustment. This control restored normal " R" scope 
sweep and corrected the range marks on the "A" scope. 

ADDITIONAL REMAIN ING TROUBLE- In adjust­
ing the coarse range potentiometer the range step 
would jump 10 miles instead of 5. Varying the ditch 
width control showed that the output of V- 301 
( 6SN7 ) was not normal. 

SOLUTION- V- 301 was repl aced. Operation now 
normal. . 

COMPLAINT- The stable element level ring was osCi l-
lating at a fast rate. . 

SOLUTION- The trouble was due to excessl\·e gear 
backlash. One of the gear mounting brackets was ad­
justed to bring the hvo associated gears into closer 
mesh . 

COMPLAINT- The level ring would not lock in. 
SOLUTION- At an earli er date the ship had been ex-

. . .. A periencing trouble with the antenna hun~tng · . 
temporary solution was to reduce the ampltfier gam. 
Read justment of the amplifier gain control to the cor­
rect value allowed the level ring to lock in properly. 

COMPLAINT- The gyro would not st raighten up after 
tumbling. . 

SOLUTION- The erecting magnet was not operattng. 
Trouble was due to a broken lead which connected 
to the coil of the erecting magnet. 

COMPLAINT_ The spark gap motor-generator was 
running too slow. 

SOLUTION- The impeller blades were fractured. Cen­
trifugal force was causing them to rub against the 
stator w indings. . 

COMPLAINT- The "A" and "R" scopes were flashmg 
intermittently. . 

SOLUTION- This was caused· by severe arcing occunng 
at the mag netron filament leads. The modulator in_pu~ 
voltage was very low. Modulator voltage was raise 
to a point which allowed normal magnetron current 
of 28 milliamperes to flow. 

COMPLAINT- Antenna would hu ~t in train and creep 
in elevation. 

SOLUT ION- The train control amplifier was out of 
adjustment. Adjusting according to the instruction book 

· bl AdJ·usted the d e-procedure cured the huntmg trou c. 
. . 1 t 1a would not creep Vatlon control ampli fi er so t 1at an e1: 1 . 

wi thout excitation from the elevatiOn hand-crank. 
ADDITIONAL REMAINING TROUBLE- The ~ ross­

level control amp! ifier could not be properly ahgne~ 
due to controls being in their extreme rotation poSI­
tions. 

SOLUTION- Replaced V- 3306 and V- 3307 (6L6's) 
which were weak. 

COMPLAINT- The stauding wave load stub tuner 
would only operate "ou~". 

1 SOLUTION- Voltage chc:cking in the antenna pedesta 
disclosed that the lower limit switch in the load stub 
tuner was inoperative. This was replaced. 

COMPLAINT - Low signal and AFC crystal _curre~ts. 
SOLUTION- Both 1N21 B crrstals in the mixer !me 

sections 'vere weak. I 
COMPLAINT- Recei,·er not tuning up proper >"· 
SOLUTION- The coarse tuning control of the_ }~cadi 

b k sing a very l1m1te oscillator cavity was rv ·en, cau The 
. hich covored an incorrect mode. tunmg range w - . d bv 

control coupler, ·which was broken, was repa•re -

soldering. -1 COMPLAINT- The stable element toppled ~asl }'-
SOLUTION- The cross-level and level amplifiers _were 

d
. d f oper gain. This was accomplished not a JUSte or pr 

by control adjustments. . I . 
M

PLAINT - Stable element trained contmuous y m 
CO . . I . " local' ' control of stable a CCW directiOn w 1en In 

element. R I d defective 6L6 d-e servo ampli-SOLUTION- ep ace . .fi 
fi t be in the stable element tram ampl1 _e~. 
er u · .. t " pos1t10n but COMPLAINT- Antenna h_u_nts 111 rue 

l in .. relative" positiOn. . 
nor~~ON-This was due to an intermi ttently s~ort-

S~LU d 6H6 in the stable element train amplifier. 
mg 2n I I movement very COMPLAINT - Antenna cross- eve 

sluggish. b · · nto 
0 .1 I d leaked from the gear ox I SOLUTION- 1 1a ' t 
f the cross-level drive assembly. Mo or the motor o 

was replaced. · t d 
COMPLAINT- The AFC unit would not remam sea y 

for any length of time. . d 
SOLUTION- The coaxial couplings which connecte to 

the crystal uni t were lo'Jse. Tightening these by hand 

cured the trouble. . 

C
OMPLAINT- Antenna hunted in elevation .. 

d t · n j)roper alignment SOLUTION - Trouble was ue o II 

of the elevation ~mplifier. 
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COMPLAINT- Range unit could not be aligned. In­
sufficient tuning range in "R" sweep multivibrator. 

SOLUTION-R-380 bad increased in value from 1300 
ohms to 1500 ohms. This was replaced. 

COMPLAINT - Antenna hunted · in train when in stabi­
- lized operation. 

SOLUTION- V ---405 ( 6L6) in the stable element train 
amplifier was in termi tlently shorting. 

COMPLAINT- Receiver responded too slowly to any 
change made in the " main gain" control. 

SOLUTION- R-145 (4.7 megohms ) in the gain con­
trol circuit had greatly increased in resistance. 

COMPLAINT- Errat ic magnetron pulsing. 
SOLUTION- Replacing the fixed and rotating elec­

trodes in the spark gap. Ad justed the spacing and 
phasing of the gap. 

COMPLAINT- Trigger not visible on the monitor 
scope. 

SOLUTION-R---4 534 (2,000 ohms) was open. 1 Re­
paired the delay line, Z-450 1, in the synchroscope. 

COMPLAINT -Scanner motor inoperative. 
SOLUTION-Scanner motor, B-3 189, burned to a 

shorted condition. Lubrication appeared to be suffi­
cient. Failure believed due to the centrifugal starting 
switch not operating properly. 

COMPLAINT- Rough rotation of antenna in stabi lized 
or unstabil ized operation. 

SOLUTION-The train handwheel on the console was 
binding. The bearing surface of the handwheel was 
rough and scored . The slot in the coupling between 
the bearing handwheel and the 36 speed gears was 
also binding due to someone having forced the bear­
ing handwheel through the bearing resulting in bend ­
ing of the gears and the coupli ng. 

COMPLAINT- Standing wave stub tuners inoperative. 

SOLUTION- F-2011 would continue to blow out. 
Moisture and fungus had collected in the antenna 
pedestal. T he trouble was due to moisture in the 
motor (B- 137) . 

COMPLAINT-Stable element and antenna not fo llow­
ing sweep properly. 

SOLUTION-The OSC: reference voltage was down to 
75 volts. When this voltage was restored to 115 volts 
at the radar distribution board the stable element fol­
lowed the sweep normally. 

COMPLAINT- There was an overload indication in 
the synchro power system. 

SOLUTION- Overload relay, K-3227, was remammg 
in a closed position. 

COMPLAINT- Antenna not operating in elevation. 

SOLUTION-The Type 1CT synchro was shorted. 

COMPLAINT-When energized, the antenna dri ves 
into the limi ts of the cross-level axis and remains in 
that posi tion. 

SOLUTION- The arnuture of the cross-level amplidyne 
was grounded at point A 1. 

THEORIZED CAUSE OF TROUBLE-When !he 
armature became grounded it placed a g round on r·he 
number one grid of the current limiter tube V-3305 
(6SL7). This caused V-3305 to conduct very heavily 

and develop a high positive bias on the grid of 
V- 3306. (The bias network was effectively grounded 
at the junction of R-3381 and R-3377, thereby re­
versing the polarity of the bias developed across 
R-3381.) The posilive bias was therefore being ap­

plied to the 6N7 low-speed cut-in tube, V-3306. 

COMPLAINT- W eak presentation of close in targets 
and poor ranges on air targets. 

SOLUTION- The TR and ATR tubes (721- A"s) were 
weak. The duplexer needed cleaning. The contact 
arm supplying keep alive voltage to the TR tube re­
gui red replacement. The crystal mixer, 1N21B, was 
weak. The oscillator, preamplifier and duplexer were 
then tuned up for maximum response. 

COMPLAINT- At low speeds the antenna hunts in the 
train axis. 

SOLUTION- T he 36-speed CT rotor was shorting, re­
quiring replacement. The train control amplifi er was 
adjusted for a 2-4 volt error signal at 6 RPM. 

COMPLAINT- The AFC would not sweep or lock in. 

SOLUTION- The 6AC7 vid eo amplifier tube in the 
AfC strip was shorted. 
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