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• The Commanding Officer, Fleet Training Center, 

Oahu, T.H. reports that visits to many ships of the 

Pacific Fleet revealed generally poor microwave radar 

performance existed without recogni tion . by the tech­

nicians. The OBU echo box test equipment, installed 

aboard most of the ships visi ted, was not used or was 

used improperly. 

Calculation of expected ringing time for most of the 

newer types of echo boxes is not considered a difficult 

problem but requires reference to the instruction book, 
particularly the radar test sheets in the back of the book. 

Then following the example given in the book, refer to 

the charts as called for on these test sheets. Regardless 

of the fact that this calculation is a comparatively simple 

problem, it appears that most operators and technicians 

are seldom determining expected ring ing time. 

For simplificat ion of this problem, Mr. J. M. Wolf, 

of Radiation l aboratory Test Equipment Group and 

formerly of Operational Research Section at U. S. Armed 

Forces, Middle Paci fic, has prepared a series of charts. 

These charts, in the form of nomograms, effectively do 

all the calculating and table read ing necessary in deter­

mining expected ringing time. They do not cover the 

use of the OBU on all types of radars with which it 

should be used, nor are they applicable to the SG-3, 

SG-4 , SG-5, or SG-6 because they do not use the OBU. 

The instructions printed on the nomograms are self­

explanatory, but for purposes of further clarification the 

following steps are recommended 

1. H ave radar running for at least fifteen minutes 
and properly tuned before starting the tests. 

2. Check to assure that the attenuation (coupli ng) fig­
ure on your directional coupler is "27 db". This 

IS stamped on the coupler in the r-f waveguide 
lme. T.hese nomograms assume a 27 db coupler since, as 
far as IS known, all directional couplers installed with 
these radars are of the 27 db variety. If other than 27 db 
coupler is .installed do not use these nomograms but 
follow the mstruction book which shows how compute 
the expected ringtime for any value of coupling. 

3. Measure the length of cable furnished with your 
particular OBU. 

4 . temperature in the vicinity of the echo box 
and log 1t. (It should be known within 10° F but it is 
not critical. ) 

5. look on the glass on front of the echo box meter 
for a number. This number is called the "box factor" 
for want of a better name. 

6. Pl ace a ruler edge on a point on the left-hand line 
of the nomog ram for the type of echo box you have. 
Run th.e ruler edge throug h a point on that line which 
is the Jength of your cable as measured in (3 ) above. 

7 . .Swing the ruler around on this point unti l the 
edge IS on the point of the box factor on the next line 
to the rig ht. 

Nomograms 

for use with 

SG/SL Radars 

8. D raw a line along the ru ler's edge through these 
two points and crossing the first "pivot line". 

9. Now move the ruler around, keeping the edge. on 
the pomt where the line just drawn meets the fi rst p1vot 
line, until the edge goes through the proper temperature 
as recorded in ( 4 ) above. 

10. Draw a line along the ruler's edge th rough these 
two pomts and through the second p ivot line. 

11. Assure that the echo box is connected to tl!i. 
directional coupler by means of the RG-Sj U cable a•'f!"') 
turn the knob on the echo box to g ive the ma..ximun. 
meter reading on the echo-box meter. Be careful that 
you choose a time for th is test when the eq uipment will 
not be required to range on targets less than about 8000 
yards as they wi ll be blanketed by the ringt ime. log the 
echo-box lower-dial reading (not the meter reading ) . 

12. Draw another line on the nomogram, th is t ime 
th.rough the point of the crossing of the last line drawn 

the second pivot line and the point on the lower­
? wl scale correspond ing to the d ial read ing just noted 
Ill (11) above. Extend this line until it crosses the 
expected ringing time curve. 

13. Read the value from the expected ringi ng time 
scale where the last line d rawn crosses it. This is the 
corrected ringing time except for an SG-lb or SG-ab. 
In those eguipments the correct time can be determined 
by subtracting 200 yards from the value read above. 
The expected ringing time value should be recorded for 
future reference. 

After determining the correct ring ing t ime by the 

procedure the performance expected of your radar 

IS ev1dent. N ext measure your radar ringing time in the 

usual fashion. Jf this does not closely approximate the 

value determined in the procedure outlined above, the 

performance is low. I t follows that tuning, clean­

mg the TR box, andj or inserting a good crystal is im­

mediately necessary. Other troubles are probably 1,. 
usual and add itional techniques wi ll be necessary to gi -
proper performance. 
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Nomogram for calmlrtling the expected ringing time of 
the OBU-2 Echo Box with SG and SL l?fldars. T o me 
this chart, ( 1} fJ!ace a mler from appropriate point on 
first scale to appropriate point on second scale, and mark 
point at which the m ler crosses the first pivot line. (2} 
Place the mler from this point to tbe appropriate point 
on the temperatllre scale, and mark point at which the 
m ler crosses the second pivot line. ( 3 ) Place mler from 

;ef2.is point to tbe appropriate point on tbe echo-box dirt! 
and read the expected ringing time from tbe right­

!Jrmd scale at the point where the mler crosses tbe line. 
T he expected 1·inging time for an SG-1 b or SG-ab is 200 

yards less than tbat indicated for an SG-1. 
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Nomogram for calmlaling the expecleti ringing lime of 
the OBU-3 Echo Box 1Vilh SG anti SL Radars. T o 1/Se 
Ibis char!, (1) place a mler from app1·opriale poinl 011 

firs/ Hale lo appropriale point on second scale, anti mark 
the pr)illl a/ u bicb tbe mler crosses !be firs/ pit,ol Line. 
{2) Place !he m/er from this point to the appropriate 
point on the temperature scale, and mark the point at 
wh~e·b tbf: mler crosses the second pivot Line. (3) Place 
mler from !his point to the appropriate point on the 
echo box dial scale and read the expected ringing time 
from the right-hand scale a/ tbe point ?Vbere tl2e mler 
cro.r.rr:.r the line. The expected ringing time for an SG-lb 

is 200 yards Les.r tban that indicated for a1t SG-1. 
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TS-239 / UP Oscilloscope 
• At a recent demonstration the Naval Research Labora­
tory introduced the latest in test oscilloscopes, the 
TS-239 j UP. This is probably the best oscilloscope ever 
made avai lable for bench use, especially where short­
durat ion transients and pulses are to be examined. It is 
a portable unit d isplaying a plot of the variation wi th 
respect to t ime of a voltage pulse or waveform, with 
self-contained means for measuring it's duration and 
instantaneous magnitude. The unit was designed by 
Bell Laboratories and will be built by the \'{!estern 
Electric Co. It weighs 60 pounds and measures 21Yz" 
x 16Y2" x 13Y2". A carrying case is al~o provided 
which is very light in weight, being constructed of balsa 
wood covered with aluminum sheeting. 

It will trigger from transients or sine waves from 10 
cycles up to 5 Me. The amplifier has very little phase 
shift and will permit observation of signals with ampli­
tudes as low as 0.1 volt. External connections are avail­
able to horizontal and vertical plates, as well as the Z 
axis. 

The instrument uses a 3-inch CRO tube inclined at an 
angle of 45° with respect to the front panel. An image 

1flliiil a scale may be made to appear .at any d~sired bright­
'-., ss for measuring length and height. It IS completely 

invisible when not des ired and is of a contrasting color 
to the signal when appearing on the screen. There is no 
parallax since the image coincides with the fluorescent 
screen inside the CRO. Scope face reflection is at a mini­
mum, thereby permitting ease of observation even in a 
lighted room. A continuously-variable sweep time of 0.5 

Front fJanel of the TS-239j UP Oscilloscope. T he CRO 
tube is 110t visible rmlil tbe light shield, upper right, is 

lifted. The screens at tbree of the comers are for 
tlentilation. 

to 50,000 microseconds per ind1 can be obtained. Any 
portion of the sweep may be delayed and expanded about 
10 times for detailed examination of the signal. Timing 
markers synchronized with the sweep can be obtained at 
intervals of 0.2, 1, 10, 100, or 500 microseconds. 

I t has a trigger outpu t 4 microseconds in duration with 
an ampli tude of 25 volts at a repet ition rate of 300, 800, 
or 2000 pulses per second. Also available is a sawtooth 
output of 150 volts for frequency modulating an oscilla­
tor by varying the repeller voltage. Another feature is a 
calibration-voltage generator which permits mca$urements 
of instantaneous signal voltages without reference to an 
external standard . 

---------------- -------------------------------------- -- ---------------------~ ---------------------------

Broadcast ·Receivers 
• Since the cessation of hostilit ies the Bureau has received 
many inquiries f rom. the field indicating a general belief 
that war-l ime restrictions on ship installations of com­
mercial types of broadcast receivers has been or will be 
relaxed. This is not the case. On the contrary, the Chief 
of N aval O perations has recently broadened the scope of 
the d irective wh ich established maximum permissible 
communication receiver radiation to cover all shipboard 
receivers. This d irective now specifies that a ll receiving 

;~uipmenls, including c.ommunicat~on rec~ivers, enter­
.ttinmenl and non-Navy Issue receivmg eqtupments used 
aboard the vessels of the fleet, and operating in the lO-kc 

to 30-Mc band, shall not exceed 400 micromicrowatts 
osci llator radiation, measured across an optimum load 
resistance connected from the antenna input of the re­
ceiver to the receiver ground. 

ln genera l, present commercial types of broadcast re­
ceivers do not meet the above requ irements. ln view of 
th is, and due to the above stringent requirements, the 
Bureau cannot approve of the sh ipboard installation of 
any commercial broadcast receiver or multi pie antenna 
system until the specific type has been tested and passed 
by a N aval Laboratory. 
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SP/SM HEIGHT ERROR3 

(coni in11ed j1·om page 7) 

After completion of the test flight, obtain f rom the 
curves of figu re 2 the true elevation angle for each 
range read ing and enter in column 5 of Tab le A. Com­
pute each elevation-ang le error by subt ract ing column 5 
f rom column 4 and enter the error in column 6. Average 
the e rrors of column 6, taking into due account the sig n 
of each error, and plot the errors of column 6 as a func­
t ion o f the relative bearings of colwn n 3. 

Under perfect cond itions all the errors would be zero 
and all plotted points would fal l on the zero-error line. 
Actually the plotted points w ill not present that pictu re. 

In the first p lace, the points will be scattered due to 
natural operator's errors, an accumulation of the effects 
of errors 1, 2, 3, 6, and 9, and the presence of bearing 

frict ion in the gyro g imbals. 

Secondly, the points wi ll be scattered but will average 
about some l ine d isp laced f rom the zero l ine by the 
amount of the average erro r. T his error, constant at all 
bearings, will be an accumulat ion o f errors 1, 2, 7, 9, 
and 10, and is dependent for its accuracy on the pilot's 
maintenance o f a true 10,000-foot alt itude. 

Lastly, the p lotted error points may be dist ributed 
about the average e rror line in the shape of a fu ll-cycle 
sine wave, as illustra ted in figure 3. The average error 
l ine will be the base o f the si ne curve only if observations 
are d istributed uni formly completely a round the ship. 
This sinusoidal d istribution of e rror is caused by an 
accumulat ion of errors 3, 4 , 5, and 8. 

Any improper t ilt of a reference plane causes incorrect 
altitude readings for all relative bearings except the tv,ro 

d irect ions along the axis of til t. O n one half the remain­
ing bearings the errors a re positive and the other half 
negat ive (see figure 4 ) , the errors having a sinusoidal 
distribution. 

If a ll the plotted e rror poin ts fall between + 0 .2° , 
the SP SM radar ca libration may be considered excellent. 

A . .d 1 m{Jlitude g reater n average error andj o r a smuso1 a a 
h . . . t isolate the cause t an 0.1° necessitates add1t10nal tests 0 

f I . f aximum accu ra~ o t 1e error and permit restorat1on o m · ~ 

d by rotating th~ The constant error can be correcte . . 
- . . 1 use !tes w1th the antenna elevat1on synch ro but tf t 1e ca 

I . ' . 1 doubles the num-gyro, t 11s method of correct1on mere Y 
ber of errors in the system. 

STABLE ELEMENT GYRO-BALANCE TEST 
Remove the top of the stable-element housing. ~ith 

th - . . d t. g on true beanng e equ1pment energ1zed an opera 1n ' 
p lace the stable element on '' local'' control at the control 

I d . t'l the bubble atop pane an scan at max1mum rate un I . . . 

th · b 1 - . 1 t 1 ed circle mdtcatmg e g1m a n ngs centers m t 1e e c 1 
an uprig ht gyro. Th is test J'h ust be conducted when _ the 
l · · d eous accele ratiOns s up IS stea y, so as to prevent extran 

affecting the stead iness of the bubble. If the bubble 
steadies, but not in the center, then e rrors 3, 4, or 5 may 
be present. 

To test fo r error 3, stop the scann ing, grasp _the erect­
ing magnet by hand and move slow ly ( excess1ve move­
ment will cause physical contact between magnet gt_mbal 
and gyro g imbal causing false indicat ions). _With a 
p roperly energized erecting magnet, the gyro w dl slowly 

and smoothly follow the m agnet, whereas _the gyro w~ 
not move for a de-energ1zed magnet. T h 1s test shou~ 
be made with the erecting mag net sw itch on the control 
panel in both "on" and "automatic" positions. 

The latitude correction arm should be checked fo r 
posit ion ing on the true North of the gyro. W hen so 
positioned, any gyro tendency to t ilt toward East or 
W est indicates an error in lat itude corrector curren t. A 
tilt to East indicates excessive current , '.vhereas a tilt to 
W est indicates insufficient current. It should be noted 
that the bubble position indicates a tilt in the opposite 
dire~tion , i.e . the bubble to the W est of cente r ind icates 
the gyro top t ilted to the East. O n the latitude setting 
mete r, current increases as latitude decreases, ze ro current 
occur ring at 90° lat itude. 

Table A- CrdibTation Flight D ata True Altitude of A ircraft 

1. 2. 
Range Altitude 
(miles ) (thousands ft. ) 

3. 4. 
Relative Elevat ion 
bearing angle 

(degrees ) (deg rees ) 

(Space for 100 Read ings ) 

I 

5. 6. 
True Elevation 

e levation ang le 
ang le error 

(degrees ) ( Col. 4 - CoL 5) 

(a.l Tiltecl Gyro Plane 

F IGURE 4-l ntrodllrtion of altit11de errors d/le to tiltiug of the refe rence plane. Tilt axes are uormal to page. 

(b) NonJ)arallel Transfer Plane Errors Due to Reference Plane Tilt. Tilt Axes Normal to Page 

After elimination of errors 3, 4, and 5, the bubble 
should cen ter after scanning for several mi nutes. Stop 
the scan ning and immediately turn off the erecting mag­
net . If the gyro is unbalanced, the bubble wil l slowly 
drift from the center. The amount of angular tilt of the 
gyro may be judged by use of the small circle eng raved 
on the bubble g lass as follows : 

Bubble tangent to inside of circle : 20 minutes gyro til t 
Bubble bisected by circle : 40 minutes gyro t ilt 
Bubble tangen t to outside o f circle: 70 mi nutes gyro tilt 

If the gyro tilts more than 30 minutes within 3 min­
utes after scann ing is stopped , rebalancing of the gyro is 

requ ired . 

There a re four balancing weig hts provided on the gyro 
housing located as shown in fig ure 5 (on ly three weig hts 
are visible in the photograph). In balancing, the rig ht­

-ng le p recession must be remembered, e.g. moving 
·:: :~veigh t #1 outward causes weig ht #2 to elevate, moving 

the bubble toward weig ht #2. 

A fter balancing the gyro, scan as orig inally with the 
e recting mag net ON until the bubble again centers. Stop 
the scanni ng, but this time leave the erecting magnet 
energ ized .. The gyro ti lt should not exceed 12 minutes 
in 3 minutes. o f time. Excessive tilt req uires balancing 
o f the e rect ing magnet by means o f the th ree balance 
weig hts provided, one on the magnet g imbal ring and 
o ne on each side of the magnet, as shown in figu re 5. 
Balancing is st raightforward since p recess ion d oes not 
ente r into the e recti ng-mag net position. 

SYNCHRO ZERO ING 
D e-energize the stab le element frequency changer, but 

leave the synchros energ ized . Scribe-mark the latitude 
1 f synch ro position atop the g imbal rings and remove 
wi thout d isconnect ing . Insert the zeroing jig and zero 
the level synch ros in accordance w ith the inst ruction 
book. With the stable element level synchros zeroed, pro­
ceed to the rad ar co nsole, set the elevat ion dials to 0 ° , 
and zero the elevation 5D G synch ros if necessary. 
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Remove zeroing jig and replace latitude 1F synduo. 

CONSTANT ERROR CORRECTION 

Any adjustments required during the gyro balancing 
or synchro zeroing invalidates the average error obtained 
during the fl ight test, necessitating a second flight test. 
Where no adjustments are required, or after the second 
flight test, the average error indicates errors in the radar 
beam alignment or antenna elevation synchros. This 
combined error is corrected by shift ing the antenna 
elevation synchros. 

Lay off on a template an angle equal to 36 times 
the average error, as shown in figure 6. 

Energize the radar equipment and operate m an un­
stabilized condition, if available. 

Position the antenna for stowing and block the an­
tenna elevation amplifier transfer relay in the de-ener­
gized or high-speed position. 

Stow the radar antenna in all three a.xes and remove 
the cover which houses the elevation synchros. Scribe­
mark the position of the 36-speed elevation synchro and 
loosen the clamping screws. Mechanically unstow the 
elevation axis only, and move the loosened synchro to 
determine relative elevation movements of the antenna. 

A positive constant error requires elevating the an­
tenna d ish for correction, a negative constant error re­
quires lowering the dish. Using the template and the 
scribe marks, move the synchro the required amoun t and 
direction and tighten the clamping screws. 

Unblock the elevation amplifier relay and adjust the 
low-speed elevation antenna synchro to zero with the 
high-speed synchro. 

SINUSOIDAL ERROR 

A tilted "horizontal" reference plane caused by errors 
3, 4, or 5 can be detected and corrected by the gyro 
balance tests outlined above. 

To eliminate the errors caused by the non-parallel 
transfer p lanes (error 8 ) requi res careful shimming of 
the stable element base until the tra in axis is parallel to 
the antenna azimuth axis. 

An accurate determination of the amount of error 
requires the use of two gunner's quad rants, which are 
not usually carried aboard combat ships. As can be seen 
in figure 7, they are accurately calibrated levels. They 
may be obtained from Ordnance Shops in Navy Yards 
or from repair ships and tenders. The quadrants are 
sensitive pieces of equipment and a few minutes of in­
struction on their operation from an ordnance man will 
prevent incor rect results and damaged quadrants. 
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FIGURE 13-Drawing shollling placement of shims for 
various errors; +E A iudicates positive athwart ships 
error; -EE indicates a negative fore-aud-aft error, etc. 

QUADRANT TEST OF TRANSFER PLANES 

During the quadrant test, the ship must be relatively 
free from movement, a condition sufficiently met when 
tied to a pier and ideally met when drydocked. The test 
should be performed when the sun has minimum effect 
in distorting the metal structure; that is, early in the 

18 
morning or on a cloudy day. ~ 

Test the two quadrants for relative sensitivity. The 
more sensitive quadrant, a pair of sound-powered phones 
and one technician will be required at the stable element. 
The Jess sensitive quadrant, a pair of phones, scotch tape 
or binding cord, and two technicians will be required 
at the radar antenna. 

At the stable element, de-energize the equipment and 
remove the top cover. Place the quadrant atop the yoke 
(figure 8 ) in such position as not to be disturbed if the 
gimbal ring assembly should move. One portion of the 
yoke top is machined and unpainted for use as a level 
surface, as was observed in figure 5. Connect phones to 
circuit X6J to radar an tenna. 

At the radar antenna, de-energize the equipment 
using the sa fety switch and stow the antenna in elevation 
and cross level only. Place the quad ran t on some smooth, 
relatively horizontal surface, such as wave guide, flat 
casting, etc., on the rotatable portion of the antenna as 
shown in figure 9. Fasten the quadran t in place with 
scotch tape or cord, but never use " C" cl amps as these 
may damage the flatness of the quad rant base. Establish 
communication to the stable element. 

Th is test is performed with the entire equipment de-r"" 
energ ized, and the stable element and an tenna need not -; 
be in correspond ing azimuth positions. It is necessary 

that the quadrants be kept in corresponding positions, so 
that the bubbles will be leveled in the same vertical plane 
~nd angles measured in the same direction. Four posi­

' "'tions of the quadrants are requi red. 

Start the test readings with the quadrants athwartships 
and pivots at the port side as shown in figure 10. Keep 
both bubbles centered unti l the ships mid-movement is 
found on the stable element quadrant, when mark should 
be called from the stable element. Stop adjusting both 
bubbles. As the stable-element bubble passes through its 
center, mark to the antenna. At the antenna, note the 
bubble position at each mark and make adj ustments as 
necessary until both bubbles pass the center simul­
taneously. 

With steady ships, it may be possible to center both 
bubbles and have little motion, but this is the exceptional 
case. The antenna has additional motion, the swaying 
of the mast in the wind, necessitating the use of the 
least-sensitive bubble aloft. 

\Xlhen both bubbles center simultaneously, read the 
indicated angle to nearest half minute without moving 
the quadrants from position, and record in Table B. 

Quadrants are calibrated in an increasing d irection. 
The angle to be read for a depressed limb position will 
not be a negative value, but will be a positi~e value, 
such as 359° 23'. Do not try to convert at the quadrant, 
but read positive values direct. Convert later by sub­
tracting from 360° to give the negative equivalent; e.g. 
the ang le shown in figure 11 becomes -37'. 

Repeat the above leveling procedure after rotating 
the antenna and stable element th rough 90° intervals 
unti l readings have been obtained in each of the four 
positions shown in figure 10. 

If at any time during this process the quadrant base 
is shifted from its resting place, the prior observations 
are invalidated and the test run must be repeated. 

In Table B, convert all depressed-limb readings to 

Table B- T est Before (After) Shimming Stable Element 

1. Stable Element quadrant, pivot port, reads 
2. Stable Element quadrant, pivot stbd ., reads 

3. Subtract line 2 from line 1 

4. Antenna quadrant, pivot port, reads 
5. Antenna quadrant, pivot stbd., reads 

6. Substract line 5 from line 4 

7. Subtract line 6 from line 3 

8. ERROR ATHWARTSHIPS (E,J-One-half of line 7 

9. Stable Element quadrant, pivot aft, reads 
10. Stable Element quadrant, pivot fwd., reads 

11. Subtract line 10 from l ine 9 

12. Antenna quadrant, pivot aft, reads 
13. Antenna quadrant, pivot fwd., reads 

14. Subtract line 13 from li ne 12 

15. Subtract li ne 14 from line 11 

16. ERROR FORE-AND-AFT (E1.,)-0ne-half of line 15 

Basis of Table B: 

( S.E. Pivot ) _ ( S.E. Pivot 
Port Stbd. 

Error athwartships (EA) 
2 

'- ( S.E. Pivot ) _ ( S.E. Pivot . :: . ~ 
Aft Fwd. 

Error fore-and-aft (Er.) 
2 

........................ , 

converted 
converted 

converted 
converted 

converted 
converted 

converted 
converted 

·······-················ 

························ 

) ( Ant. Pivot ) _ ( Ant. Pivot 
Port Stbd. ) 

2 

) ( Ant. Pivot ) _ ( Ant. Pivot 
Aft Fwd. ) 

2 
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PIVOTS 
POI\T 

((I) 

PIVOlS 
AFT 

(b) 

ANTHHI~ 
QUADIWH 

PIVOT5 
STAI\P.lOAPtD 

(C) 

PIVOTS 
FOP..WAfi..D 
(d) 

FIGURE 10-Quadrant positions for test of tramfer fJ!a!lC'J. 

negative equivalents. Insert elevated-l imb readings di­
rectly in spaces marked "converted". Perform the opera­
tions indicated in the table to obtain the errors of tilt of 
the transfer planes. 

T wo complete test runs should be made and cor­
responding errors should check within two minutes. A 
failure to check can usually be traced to incorrect read­
ings so that additional tests must be run until a check 
within limits is obtained . 

The average errors obtained from satisfactory runs 
may be converted into shim thicknesses required on the 
following basis for W estinghouse Mark 8 Mod 2 stable 
e lements : .006 inches of shim per minute of error. 
Shims should be made o f sheet brass o r steel shaped in 
accordance with figure 12. It should be noted that any 
error of tilt will be corrected by shimming a maximum 
of three legs of the stable element; one leg should always 
remain unshimmed. 

A posit ive value of athwartships error, + E LV requires 
shimming the starboard legs of the stable e lement fo r 
correction ( fig ure 13, at + EA). 

A negative value of athwartsh ips e rror requires shim­
ming the po rt legs (figure 13, at - E A) . 

A posi ti ve value of fore-and-aft error requires sh im­
ming the forward legs (figure 13, at + EF) . 

A negative va lue of fore-and-aft error requires shim­
ming the af ter legs (figure 13 at - EF). 

After shimmi ng, another test run is desirable to insure 
correction of the prev ious errors. Residual e rrors of less 
than five minutes are satisfactory. 

It is obvious that in certa in instances variation in the 
order of the above alignment procedure will effect a 

conservation of test flights, and the technician shou ld 
feel free to vary the order as desired just so long as the 
interactions of the various causes of erro r are realized. 

The flight test procedu re was developed and reported 
in the enclosu re to ComAirPac Confidential letter, Serial 
No. 05480 dated 30 July 1945; the gyro-balancing test 
was reported in BuShips Confidential letter, Serial No. 
C-982 -802 of 29 August 1945, but to provide a completG(. 
elevation-system alignment, these two tests must be com- ' 
bineJ with the quadrant test of the transfer planes. 

FIGURE 12- Sbape and dimemions of sbi111s fo r stable 
element. 

SPARE 323A's FOR TTY EQUIPMENTS 

The Bureau has received reports that some radio tele­
type equipments have been received wi thout spare type 
323 A tubes. These tubes are stocked at electronic pools, 
and vessels are requested to contact the Electron ics Office~ 
for a fu ll complement of spares. Electronics officers al -.- · 
requested to ascertain that adequate spare tubes are sup­
plied to vessels having radio te letype equipments. 

• That extra five minutes that it takes to go back to the 
ship and get the correct serial number of the equipment 

(_ y_ou just made a field change on may seem like a waste of 
~ ttme-but it isn' t. An increasingly large number of 

Field Change Report cards are being received in BuShips 
with incomplete or incorrect information. An example, 
illustrating the type of. errors generally made on the 
reports, is shown below : 

U YSioi i'S 2)698 

BQJII'W!NT I()DKL cw 
BQJIFW<NT SERIAL NO. i\IX.,s - 3 3 I 70 
UliiT SI!RIAL NO. (!Ill -1/3 £1"/,1 

1/AVY FIELD CHAIIG& NO. !2 Jf. / :b 

0/JR FII!LD CHANG& W.OR I U IJ/ b 

W.OE BY J t7E osln/ /( r '1/c_. 
(Signoturo nnd Naval Act ivity or 

Coop any) 

In the above, it will be noted that ' 'CW" is not an 
equipment model, but the prefix letters assigned to units 
manufactured by the Western Electric Company ; "NX.ss-
33 170" is not a serial number, but the number of the 

(- contract un~.er whi: h ~~~ conversion _equ ipments were 
. . · purchased; CW-4)047 1s not the senal number of the 

unit involved, but the type number of that unit; " 24.12" 
is not the field change number, but the number of the 
paragraph in the Sonar Bulletin which gives instructions 
for making the change ; and lastly, the signature should 
be followed by the name of the naval activity or company 
to which the person making the change is attached. The 
same report made out properly is shown below : 

BQJIB!llNT IIODKL 

BWIFW<NT SERIAL 110. 

UI/IT SERIIJ. 110. 

NAVY FIBLD Cl!AIIGB NO. 

O .T J1 

1?.3 

DATB F'IBLD CIIAIIGB lo!AOB I U !'f h 

l!ADE BY ~ d-f._,_ RT "lc 
~ro ond Novs l Act i v ity o r 

Each en try on the Field Change Report card is im­
portant and must be accurate in o rder not to confuse the 

·· field change records maintained in BuShi ps. These rec­
. · " ords, kept by equipment serial numbers, show which 

changes have been reported as completed on each indi-

Report 

Your Field 

Changes 

Correctly 

vidual equipment together wi th indications of the ship 
in which the equipment is installed . 

EQ UIPMENT MODEL refers to the N avy model let­
te rs which identify the major equipment to which the 
change is made. This information is · found on the 
equipment p late. 

EQUIPi\JIENT SERIAL NO . is the serial number 
which identifies the complete basic equipment and is also 
found on the model plate. D o not use the uni t serial 
number. 

UN IT SER f A L N 0 . is the serial number which identi ­
fies the major uni t ( receiver, ind icator, antenna, etc. ) to 
which the change is made. T his number is found on the 
type plate for the individual unit involved . 

N A V Y FIELD CHA NGE NO . refers to the com­
plete, officiaL number assig ned to the field d1ange by the 
N avy. 

DATE fi ELD CHANGE MADE is self-explanatory. 

i\ lADE BY shoul d be foll owed by the signature of the 
person actually completing or checki ng the change. The 
ship or activity to which he is attached should be incli­
cated. 

fi eld Change Report cards (Navships 2369) are sup­
plied with all fie ld change k its and should be used in 
reporting completions. Changes not requiring kits should 
be reported on F ai lure Report cards ( N avShips 383), in­
dicati ng the fie ld change nu mber in the space for "Brief 
Description for Cause and Failure". 
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NEW TUBE- BASE MATERIAL 

• There appeared in the October issue of ELECTRON (p. 
35) information concerning the characteristics of a new 

low-loss phenolic tube base material. JAN- l A specifica­
tions on the tubes listed below are being revised to insure 
that their bases are made from this materia l, and the 
letter ··y" will serve to identify them. The new type 
will supersede the p rototype without the "Y" ; for ex­
ample, the 6AG7Y will replace the 6.AG7. 

The new designation, however, will not be added to 
tubes bearing the "W" suffix as all improvements arc 
automatically added to tubes in this category. 

6AB7Y 
6AC7Y 
6AC7W 
6AG7\V 
6L6Y 
6L6GAY 
6SA7Y 

6SA7GTY 
6SG7Y 
6SK7Y 
6SK 7GT Y/ G 
6SL7\\. 
651'\7 \\ . 
6V6Y 

6V6GT Y/ G 
12SA7Y 
12SA7GTY / G 
12SG7V 
12S K7Y 
!2SK7GTY / G 

DISPOSAL OF MAGNETRONS 

Since most magnetrons have been declassified, it is no 
longer necessary to follow any special disposal instruc­
tions for these tubes. Secret and confidential electron 
tubes of all types must still be disposed of in accordance 
with security regulations. No special reports indicating 
the destruction of any electron tube are required by the 
Bureau of Ships. The only form required is the regular 

.. 

failure report form (NBS-383) Failure Report-Elec­
tronic Equipment. 

UNTUNED ECHO BOXES CRITICIZED 

Reports f rom the field indicate that untuned echo 
boxes have lessened the enthusiasm over tuneable echo 
boxes. Perhaps those responsible for this criticism do 
not realize that results obtained from the untuned echo 
box are not expected to equal those obtained from the 
tuneable box, but that certain advantages of the former 
have warranted its production. The two types may be 
thoug ht of as two different eguipments designed for 
different purposes, even though their uses are simila r. 

In simple terms, the untuned echo box is a large cavity 
with reflecting walls. No tuning features are incorporated 
in the box, but it is capable of absorbing energy at almost 
any f requency. This energy is bounced around inside the 
box at random and delivers returning energy to the trans­
mission li ne. W ave reflections inside the untuned box 
may for one f requency add together in amplitude at the 
coupling loop, while for another frequency, slig htly 
higher or lower, subtract to produce an output frequency 
of lower ampli tude. For this reason, relative ring ing 
times, except at a particular f reguency, are meaningless. 

For fi re control purposes, where a radar may cover a 
frequency band three times that of any tuned echo box, 
certain advantages of the untuned box are apparen t. The~ 
radar may be quickly tuned without any tes t set tuning or ' 
manipu lation. As stated above, however, the untuned 
box should not be used to tune the transmitter to another 
frequency for higher output, as relative ring ing times for 
two different frequencies a re of no va lue. 

If power output, standing-wave rat io, and overall sys­
tem perfo rmance data a re desired , the tuneable echo box 
should be used, as it was designed especially for this 
purpose. Thus, every piece of test equipmen t has a cer­
ta in function and should not be criticized because we 
expect results beyond its design capabi li ties. 
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~ The old saw about an ounce of 

prevention never had a truer 

apph'cal'ion than to electronic 

equipmmt. JI any a tough 

repair job is avoided by a good 

system of preventive 

mm"ntenance. Follow the 

procedures outlined in your 

h'lstrucUon books, then make an 

entry in the proper equipment log 

to show that the work has been 
I \ 

done. Th e extra time thus 

spent will pay dwidends in gear 

that really works when it is 

needed most. 


