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FIGURE 4.
A-stand—VFR

control position.

house the loudspeakers and control switches, and 15-inch
writing panel surfaces of black phenolic are provided as
depicted by Figures 1 and 2. The console was manufac-
tured in independent sections for ease of fabrication,
transportation, and installation. All sections are bolted
together during installation. The grouping of com-
munication channels was accomplished by providing
three main control positions: namely, A-stand, B-stand,
and C-stand.

IFR Position

B-stand, shown in Figure 3, includes six each trans-
mitting and receiving channels in one unit with arrange-
ments for the parallel or simultancous operation of all or
less of the six transmitters by means of anti-capacity tog-
gle switches. B-stand is also provided with a flight prog-
ress board using standard CAA-type slides, and is desig-
nated as the Instrument Flight Rule or IFR position.
All of the six transmitters may be fed from one micro-
phone, through either of two independent preamplifiers
selectable from the control panel, this feature being in-
corporated in order to minimize outage time due to fail-
ure of electronic components, The receivers have indi-
vidual controls for audio volume, OFF, Low, and HIGH
levels for each channel. Low is the normal operating

FIGURE 5.

C—s’rand——Emergency
radio and d/f.

T 0000

position, with the HIGH position providing an increase in
audio power of 7 db for use with a weak signal or high
noise level which occasionally occurs. Each receiving
channel is provided with automatic muting, a reduction
in signal level of approximately 6 db below the level
prevailing in the LOw position to prevent acoustical
feedback when the transmitting and receiving frequen-
cies are identical. However, there is sufficient volume to
actuate the loudspeaker and the operator can monitor his
own transmission. When the airfield is under instrument
flight rules the control of the equipment of B-stand may
be switched directly to the instrument control room con-
sole (now under construction) on the fourth deck of the
operations building. The Radio Range microphone lo-
cated at B-stand is separated from the “cornet’” and is
controlled independently. All telephones and wire-line
communication boxes are located at this position.

VFR and Taxiway Control

The A-stand, Figure 4, designated as the Visual Flight
Rule or VFR position, is arranged similarly to the B-
stand except that the circuits in this position are not
switched directly to the instrument control room, Never-
theless, these circuits may be patched through the dis-
tribution board of the equipment room to the instrument

control room. Six receivers and eight transmitters may
be controlled from the A-stand operating position. The
transmitters may be used simultaneously from one micro-
phone as in B-stand, and two independent selectable pre-
amplifiers are also available, A larger Fight Control
Board utilizing small paper clearance forms is furnished.
With the A-stand are associated the Field Condition
Indicator, an Altimeter, and Aecrology information pro-
vided by a Navy Type UMQ-5 equipment which is
mounted in a central location and discernable from all
parts of the tower. Built directly into the console at the
A-stand position is the field facsimile including taxiway
lighting control. Eventually, all runway lights will be
likewise controlled from this position. The lighting con-
trol facsimile was developed and manufactured under a
separate Burcau of Aecronautic Project by the Airport
Lighting Scction, U. S. Naval Air Test Center.

Emergency Position

C-stand, Figure 5, which is designated as the emer-
gency position, includes four transmitting and four re-
ceiving channels. The transmitters may be paralleled,
as in the other stands, or fed from either of two separate
preamplifiers by the flick of a switch. All of the trans-
mitting and the receiving circuits may be instantaneously
transferred to the instrument control room as in B-stand.

Controlled from the C-stand are a DBF-1 v-h-f direc-
tion finder and a ten-channel v-h-f transceiver for emer-
gency use, The crash equipment is also operated from
this position by means of standard Model TCS trans-
mitter-receivers; the output level from the console is
reduced by means of a transformer in order that no
modification be required to the TCS audio input circuit,
Figure 6.

FIGURE 6.

"Crash" equipment.

Construction Details

The paralleling or corneting of transmitter controls
was accomplished by the use of multi-secondary trans-
formers. The sclected output preamplifier is fed into
the primary of a multi-secondary line transformer, the
transmitting tie lines being wired directly through the
console switches to the secondary windings. Other
methods of providing individual or simultaneous trans-
mission were considered: e.g., the use of cathode fol-
lower line matching mixers was contemplated; however,
a major design problem was to simplify the circuits as
much as possible in order to minimize equipment fail-
ures. For the same reason, two switchable preamplifiers
were used at each stand or position with an automatic
muting monitor for each. In the case of failure of one
preamplifier, the operator becomes aware of the fact im-
mediately and merely flips the switch to the other pre-
amplifier. Likewise, two direct-current switchable power
supplies are used as a source for the indicator lamps and
relays. Four volts d.c. is fed to the lamps, the reduced
voltage providing longer life and sufficient illumination.

The choice of microphones was a considerable prob-
lem. For low loss, maximum intelligibility, and noise-
cancelling properties, it was decided that the carbon type
would be the most suitable, As a commercial type with
the desired light weight desk stand was not to be found,
the microphones were‘constructed by the Naval Gun
Factory from JAN type microphone buttons and com-
mercial grip-to-talk desk stands. This composite type
has proved to be very satisfactory for the purpose for
which it is intended. Seven-foot microphone cords with
standard telephone switchboard counterweights were em-
ployed for a "pull-out” mechanism.
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FIGURE 8. Receiver racks, left side.

The preamplifiers are of straight-forward design with
a gain of approximately 30 decibels, the principal design
features emphasizing simplicity and reliability rather
than superfluous frills and critical adjustments. They oc-
cupy 315 inches of vertical space in a standard relay rack.

It should be mentioned that a cheaper and just as satis-
factory framework for the console may be constructed
from angle iron rather than from tubing, using welded
joints. By the use of standard relay rack panel sizes, the
cost may be further reduced.

Equipment Room

Figures 7 and 8 show the equipment layout on the 5th
deck. Five standard Navy racks were used along with a
frame structure fabricated for the u-h-f equipment. The
left cabinet houses the m-h-f receivers and associated
equipment, Cabinet 2 contains v-h-f receivers, with
spares. The center cabinet is the main distribution center,
with all suitable circuits brought to the patch panel.
Navy Type TTRS-16 cable was used as much as pos-
sible, for uniformity of color codes, size and wire type.
All other wiring was made with Type TTRS-4 or
TTRS-6. Shielding and bonding were carefully done,
and the noise and interference was reduced to a nearly
negligible level,

Cabinet 4 contains test and servicing equipment and
the range control unit, and Cabinet 5 houses recorders
and associated gear. The recorders are fed entirely from
recetvers, so that there is no question of recording a
signal which is not actually transmitted.

FIGURE 9. Receiver racks, right 'side.

To satisfy the present operational requirements and to
provide for the future instrument control of aircraft, the
establishment of an Instrument Control Room was in-
cluded in the initial planning. Although the equipment
on hand such as air surveillance radar, v-h-f and m-h-f
direction finders, and an instrument control console, have
not as yet been installed in the instrument control room,
the plans and drawings are complete and it is hoped that
the instrument control room will be in operation in the
very near future. It is expected that a detailed descrip-
tion of the Instrument Control Room facilities will be
available in a later issue of this publication.

The modernized Visual Control Room and associated
equipment has been in operation for several months and
has proved to be satisfactory and reliable. The arrange-
ment is such that operation personnel have much more
freedom of movement, the operating positions are more
comfortable and produce less fatigue, both man-made
static and that originating from poor and intermittent
connections are considerably less than that previously
encountered, the problems of maintenance are simplified,
and last but not least the physical appearance has im-
proved tremendously.

The writers wish to take this opportunity to express
their deep appreciation for the splendid cooperation and
help given by officers and engincers of the Bureau O.f
Ships, officers and enlisted personnel of the Naval Air
Station, Patuxent, personnel of the Bureau of Aeronau-
tics, and all others who offered suggestions and en-
couragement for the accomplishment of this moderniza-
tion program.

REVISION OF BROADCAST SERVICESOF STATIONS
WWV AND WWVH

The technical broadcast services of stations WWYV,
near Washington, D. C., and WWVH, near Puunene,
T. H., were revised slightly on January 1, 1950. These
services which are made available by the National Bu-
reau of Standards include the following:

1—Station WWV broadcasts continuously, night and
day, on standard radio frequencies of 2.5, 5, 10, 15, 20,
25, 30, and 35 Mc. Station WWVH (recently estab-
lished in Hawaii) broadcasts on standard radio frequen-
cies of 5, 10, and 15 Mc, The entire broadcast is in-
terrupted for 4 minutes following cach hour and half
hour, and for periods of 40 minutes beginning at 0700
and 1900 UT.

2—Two standard audio frequencies, 440 cycles per
second and 600 cycles per second, are broadcast on the
above radio frequencies except 30 and 35 Mc. The audio
frequencies are broadcast alternately, starting with 600
cycles on the hour for four minutes, interrupted one
minute, followed by 440 cycles for four minutes, and in-
terrupted one minute. Each ten-minute period is the
same. The 440 cycles per second is the standard musical
pitch, A above middle C,

3—The audio frequencies are interrupted for intervals
of precisely one minute before the hour and are resumed
precisely on the hour and each five minutes thereafter.
They are in agreement with the basic time service of the
U. S. Naval Observatory so that they mark accurately the
hour and the successive S-minute periods.

Universal Time (Greenwich Civil Time or Greenwich
Mean Time) is announced in telegraphic code each five
minutes starting with 0000 at midnight. Time announce-
ments are with reference to return of the audio fre-
quencics.

A voice announcement of Eastern Standard Time fol-

lows each telegraphic code announcement from Station
WWV.

There is a pulse on each carrier frequency of 0.000-5
second duration which occurs at intervals of precisely
one second. The pulse consists of five cycles, each of
0.001-second duration, and is heard as a faint tick when
listening to the broadcast.

4—Frequencies as transmitted from WWYV and
WWVH are accurate to within 2 parts in 108; this is
with reference to the mean solar second, 100-day interval,
as determined by the U. S, Naval Observatory with a
precision of better than 3 parts in 109, Time intervals,
as transmitted, are accurite within - 12 parts in 108
+ 1 micro-second.

Frequencies received are as accurate as those trans-
mitted for several hours per day during total light or
total darkness over the transmission path at locations in
the service range. During the course of the day errors in
the received frequencies vary approximately —3 to +3
parts in 107, During ionospheric storms transient condi-
tions in the propagating medium may cause momentary
changes as large as 1 part in106.

Time intervals as received are normally accurate within
=12 parts in 108 4 1 millisecond. Transient conditions
in the ionosphere at times cause received pulses to scat-
ter by several milliseconds.

5—An announcement of radio propagation conditions
is broadcast in code on each of the standard radio fre-
quencies at nineteen and forty-nine minutes past the
hour. If a warning is in effect, the letter W (in In-
ternational Morse Code )is repeated 6 times following
the time announcement; if unstable conditions are ex-
pected, the letter “U” is repeated 6 times; if there is no
warning, the letter "N" is repeated 8 times,

MARINE CORPS NOTES

Marine Ground Control Intercept Squadron 17 at
U. S. Naval Air Station, Willow Grove, Pennsylvania
reports the following difficulty encountered with the VK
remote indicator located in an SP-1M operating van.
The VK repeater was found to be erratic when the in-
put voltage dropped even a few volts below 115 volts.
The trouble was overcome by installing a 7.5-ampere
variac in the input circuit of the VK. The input voltage
was then set at 118 volts and the resulting operation was
satisfactory.

Marine Ground Intercept Squadron 5 at the Marine
Corps Air Station, Cherry Point, N. C. reports an un-
usual failure in the AN/CPS-5 radar equipment. The

selsyn driving pinion shaft, which connects with the
selsyn gear box, broke off for no apparent reason, caus-
ing the antenna to rotate violently out of control. A
new shaft was made locally since no spare was available.

This squadron also reports a simple but very useful
solution to troubles in this radar equipment as a result
of accumulated moisture. A number of 200-watt light
bulbs were installed in the antenna pedestal and are kept
burning constantly, The resultant heat has materially re-
duced troubles in the modulator, transmitter, receiver,
junction box and echo box. Acting as a drying agent,
the light bulbs prevent excessive moisture from accumu-
l-.lting‘
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MAINTENANCE and OPERATION

It has been said that it is the little things in life that
count.

This statement might well be applied to the upkeep of
electronic equipment and especially radar, because it is
the preventive and the corrective maintenance that a
radar receives that keeps it in excellent, mediocre, or
poor condition. It is with the above thought in mind that
the following is written.

Receiver Tuning

It is stated in the instruction book, “The Lo TUNING
CONTROL must be set reasonably close to the correct oper-
ating point in order that the AFC (automatic frequency
control) channel may function properly and maintain
the proper LO frequency, which should be 30 mega-
cycles higher than the magnetron frequency.”

May we add, that it is absolutely necessary that the
above condition exists. Here is why: Let us say the trans-
mitter is operating on 9000 megacycles, then the LO
should be operating on 9030 megacycles giving us an i-f
(or difference) frequency of 30 megacycles. Now if the
LO frequency dropped to 9029 megacycles giving a dif-
ference frequency of 29 megacycles input to the i-f strip
and the AFC channel, the AFC channel will try to in-
crease the frequency of the LO until a difference fre-
quency of 30 megacycles is obtained. If the difference
frequency is over 30 megacycles the AFC channel has a
tendency to lower the LO frequency, consequently if the
LO is operating on the lower side of the magnetron fre-
quency the AFC channel will have exactly the opposite
effect. Instead of correcting the error in the LO fre-
quency it will only throw it farther off frequency, or in
other words the AFC channel will pull the LO in the
wrong direction and all the signals will disappear. So
if your radar loses all the signals when the LO control
is thrown from MANUAL to AFGC, there is a pretty good
chance that the LO frequency is on the wrong side of
the magnetron frequency.

Important items which affect the maximum range of
your SU radar are the TR and ATR tubes and cavities.
The purpose of the TR tube and cavity is to protect the
crystal mixer from the high r-f power present for the
duration of the transmitted pulse and to match the crys-
tal to the waveguide during the receive time, thus ob-
taining as much voltage as is possible from the received

signal. Therefore, the tuning of the TR tube and cavity
is of the utmost importance.

The purpose of the ATR tube and cavity is to keep the
magnetron from absorbing any of the received signal and
to aid in matching the TR cavity and the crystal to the
waveguide. Thus we have maximum received signal
transferred from the waveguide to the crystal mixer only
when the TR and ATR are properly tuned.

The presence of Keep-Alive should be checked if the
equipment blows crystals excessively, as crystals should
last 300 or 400 hours minimum. If the TR tube does
not have a definite peak in the response as indicated by
an increase in echo amplitude, it should be changed.

Duplexers should never be allowed to become dirty
and new ones should be cleaned before installation. This
should be done with brightwork polish, however, 4/,
repeat a// of the polish must be removed, this is espe-
cially true of the ATR tube fins. Never use carbon
tetrachloride to clean these tubes or cavities.

It is good to tune the cavities on the echo box for
maximum ring time but it is much better to make the
final adjustment on a distant steady echo such as a land
target.

Preventive Maintenance

Cleaning radar equipment is something that is often
neglected. Periodic cleaning is necessary and the routine
should be carried out. It is well to check all terminal
boards and tighten all loose terminals about every 90
days. Lubricate in accordance with Table 1X Page 6-2
of the SU instruction book,

Small tubes should be tested on a monthly basis if
the proper testing equipment is available; large tubes
should be cleaned and inspected.

All insulators, including the porcelain stand-off type
should be perfectly clean at all times.

Corrective Maintenance
Some recent casualties and remedies are lister:l here to
aid the service technician should these casualties occur
in his equipment:
Case #1—The Range Step MIN SET controls woulfl not
bring the range step far enough to the left to calibrate
roperly:
P Fl:i’rstycheck the 300 volts at the hot side of R-614.
This is the supply side of the range resistor network and
should read 300 volts d.c. plus or minus 10 volts., If

the voltage is right and the range potentiometer is good
then R-614 is probably at fault, having changed value,
and should be replaced.

Case #2—Faulty antenna stabilization:

In this case the antenna operates properly in the sTow
position but not in the STABILIZE position, which elimi-
nates the fact that the elevation motor might be at fault.

First, all the supply voltages to the stabilization unit
should be checked at the antenna where possible. The
supply voltages to the servo-generator should be checked.
Next the input to the gyroscope motor and the 24 volts
d.c. at terminal 25 should be checked.

If all the above voltages are present and are of the
correct value and the antenna operates properly in the
STOW position but'not in the STABILIZE position, then the
gyro unit should be changed.

Case #3—Modulator or magnetron trouble:

Check for the proper primary supply voltages first.
Is the AC POWER ON light burning? If not check fuse
F-203. Be sure the OPERATE—STANDBY switch §-510 is
in the OPERATE position, HIGH VOLTAGE ON switch S-207
in the ON position, after 3 minutes have elapsed. The
HIGH VOLTAGE ON light 1-203 should light. If it does
not, check the lamp and the fuse F-205.

If none of the above remedies cure the trouble, change
the magnetron and the tubes in the modulator one at a
time checking for proper operation after changing each
one. Since a large percentage of the trouble is caused
by tube casualty, this will more than likely correct the
trouble.—SerLant Monthly Bulletin

FALSE ECHOS ON MODEL

The Charleston Naval Shipyard has reported the pres-
ence of a false echo on an AN/SPS-6B radar set. The
false echo appeared at a range of 4500 yards with a
width of 1000 yards and remained fixed at all bearings.
The trouble proved to be a defective pulse transformer,
T109.

These defective pulse transformers were all supplied
in one small lot to the manufacturer from the vender
and were discovered almost immediately to be defective.
Apparently, a few defective transformers have been
shipped in radar sets and in spares.

The explanation for the false echo is that a voltage
surge from the pulse transformer, caused by core ma-
terial of the wrong characteristic, appears after the main
pulse and causes the magnetron to oscillate.

In cases where the false echo is observed, the spare
transformer should be installed.

Replacements will be obtained from the manufacturer
on a straight exchange basis. Since the manufacturer
has no transformers in stock to effect immediate re-
placement, the stocking activities will be required to

D/F EXTENDS THE
EFFECTIVE RANGE OF GCA

Direction Finder Set AN/URD-2 is the Navy’s new-
est v-h-f direction finder (See BuSHIPS ELECTRON
for February, 1950). It is similar to the DBF-1 equip-
ment which is in use on ships and shore stations.

As an example of the usefulness of D/F to GCA
(Ground Control Approach) and to all who have occa-
sion to use the GCA landing system, an extract from the
November Operations Report from GCA Unit #32,
Naval Air Station, St. Louis, Missouri is quoted below:

At 1725 November 27, 1949, the GCA crew was

alerted for possible assistance to USAF T-6 No. 0952—

overdue from nearby Scott Airforce Base and reporting
low on fuel and position unknown. At 1730 radio con-
tact was established on 126.18 Mc. At that time the
pilot was preparing to bail out. Bearings were taken
with the AN/URD-2 equipment and the plane was
given a “'steer” for Lambert (St. Louis) Airport. At
1745 first radar contact was established at a range of
27 miles bearing 090. A straight-in PPI approach to
runway 24 was made and the landing completed at 1800.
Estimated position at time of initial contact was 60 miles
bearing 060 from Lambert Airport. Although the plane
was at an altiude of only 3500 feet, a good bearing was
obtained at that range. Weather at Lambert Airport for
1730: 25,000 feet overcast, lower broken at 12,000 feet
—visibility 3 miles with smoke.”

AN/SPS-6 SERIES RADARS

issue this item, T109, in exchange for the defective
unit. Any vessel or activity with a defective transformer
should mark or label it, "AN/SPS-6 Defective Pulse
Transformer removed from (Radar Set or Spares) Serial
# 7 and turn it in at the nearest electronics supply
activity, together with a requisition for another T109.
The requisition should be marked ‘“Direct Exchange”
and reference this article. X

Upon the receipt of any defective units, the supply
activity should notify the Bureau of Ships, Code 882, and
shipment instructions for its replacement will be issued.

In cases where the transformers in both the equip-
ment and the repair parts are defective and a replace-
ment is not available, the Bureau of Ships authorizes the
following temporary modification to eliminate the false
echo until a good transformer is available:

1—Install an 1850-ohm resistor with a 50-watt rating
between the pulse transformer Terminal C and ground.

2—Report to the Bureau of Ships, Code 983, when
the temporary modification is added and when it is re-
moved.
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el/idea/ ELECTRONIC FAILURE REPORT
NAVSHIPS 383

One of the most important links in the chain of events
in the electronics maintenance program is the Electronic
Failure Report, NavShips 383. This report, submitted
for each and every mechanical and electronic failure of
electronic equipment, furnishes valuable data for the
following vital functions:

1—Procurement of maintenance repair parts.

2—Location of design and manufacturing defects.

3—Development of field changes.

4—Contractual adjustments.

5—Preparation of maintenance data.

6—Assistance in future design.

Use of this revised form provides several features.
First, copies are not required and the necessary informa-
tion can be entered with pen, pencil, or typewriter, The
procedure has been simplified further in that the type
of failure can be entered by a check mark (or X). Also,
in order to facilitate stocking, pads of reports are issued
instead of. single copies. Detailed instructions are inter-
leaved in each pad. Another advantage of the revised
report is that one set of data blanks fulfills the require-
ment for reporting tubes and parts instead of having one
side for tubes and the other for parts as previously used.

The report is self explanatory, and care should be
exercised in entering the data as indicated, in order that
the best possible use can be made of the information.
It cannot be overemphasized that the report should be
complete and that only one failure should be reported
on each sheet.

Figure 1 is a failure report correctly prepared. It is
recommended that all maintenance personnel familiarize
themselves with this sample. It is suggested that the
items be completed in the following order:

(1) This space is provided for numbering the reports
as found necessary,

(2) List the date on which the failure occurred.

(3) Include both the ship’s number and name or the
station.

(4) Specify the ship’s number and name or the sta-
tion which effected the repair.

(5) Specify the name and rate of the person who ef-
fected the repair.

(6) Indicate the service using the equipment.

(7) Indicate the type activity using the equipment.

CAUTION: The information entered in items (3)

through (7) must be compatible. Example #1: If an
electronic equipment, which is installed in a plane aboard
a carrier is serviced by a technician from a tender, the
plane’s number should appear in item (3), the name and
number of the tender in item (4), the name and rate of
the person effecting the repair in item (3), “NAVY”
should be checked in block No. 1 of item (6), and
block No. 4 “AIR-BORNE" should be checked in item
(7).

Example #2: If an electronic equipment which is in-
stalled in a jeep carried aboard a ship is serviced by per-
sonnel at 2 Naval shipyard, the jeep’s designation should
appear in item (3), the name of the yard in item (4),
the name and rate of the person effecting the repair in
item (3), block No. 1 “NAVY” of item (6) should
be checked, and block No. 3 "AMPHIBIOUS” in item
(7) should be checked.

Example #3: 1f an elctronic equipment such as the
ground control approach equipment, AN/MPN-1A
located at an air station adjacent to a Naval shore sta-
tion is serviced by technical personnel from the shore
station, the name of the air station should be entered in
item (3), the name of the shore station should be en-
tered in item (4), the name and rate of the person
effecting the repair should be entered in item (5), and
block No. 1 "NAVY” of item (6), and block No. 2
“SHORE" of item (7) should be checked.

(8) Indicate the proper category of the equipment in
which the failure occurred (as shown in NAVSHIPS
900,135 for shipboard use).

Entries (9) through (12) are obtained from the main
nameplate of the equipment:

(9) Include the model designation (letter and nu-
meral) of the complete equipment, for example TBL,
—49545, AN/FMQ-2, AM-215/U.

(10) Include the serial number of the complete equip-
ment. This number usually follows the model designa-
tion,

(11) Include the name of the contractor of the com-
plete equipment.

(12) Include the contract number (very essential) .

(13) Indicate the date the complete equipment was
installed. This information should be available on the
Electronic Equipment History Card NAVSHIPS 536 as
used aboard ship. If the exact date is not available, the
approximate date should bé listed.

Entries (14) and (15) are obtained from the name-
plate of the component (unit) in which the failure
occurred.

(14) Include the type number and name, such as
CNA—46080 receiver, or AS-369/FMQ-2 antenna.

(15) Include the serial number which usually follows
the component (unit) type number.

(16) Indicate whether a tube or part failed.

(17) If a tube failed, give the complete tube type such
as 6SN7GT, 807 W, etc. If a part failed, indicate the
name and Navy type number such as resistor —63758,
switch —24003, or the name and JAN number such as
capacitor CV11A070.

(18) Enter the “Standard Navy Stock Number.” If
the SNSN is not known, omit this entry.

(19) Include the correct symbol designation of the
part or tube that failed as marked on the unit or chassis
and shown in the instruction book (V-303, T-101, etc.).

(20) Indicate properly whether failure occurred in.

operation or handling or was due to faulty packaging.
NOTE: If failure was noted when the maintenance part
or tube had just been taken from the shelf or from stock,
specify the exact condition by inserting the word “'stock™
in No. 4 of item (20). Indicate the approximate shelf
life in item (21) (example: 6 months—SHELF) and
check the type of failure properly, item (26). Elaborate
as necessary under remarks, item (27).

(21) State the life of the part or tube in hours. If the

exact life is not known, list the approximate number of.

hours of life.

(22) The name of the manufacturer of the part or
tube that failed should be entered in this space. For the
majority of parts, this name can be obtained from the

instruction book or handbook. For tupes, this name can
usually be obtained from the body or base of the tube
or from the carton.

(23) Include the serial number of the tube which can
be obtained from the body or base of the tube. Several
individual parts also have serial numbers identifying year
of manufacture, series, etc. This should always be stated.

(24) Enter the Army Stock Number. This space ap-
plies particularly to the U. S. Marine Corps.

(23) Include the manufacturer’s identification data
such as drawing number, part number, etc., if the equip-
ment model, symbol designation, SNSN, etc., are not
known.

(26) Indicate the type of failure. Where more than
one type is involved, explain under “Remarks.”

(27) Include the contract number and guaranteed life
hours of guaranteed electron tubes. State the cause of the
failure of parts and tubes, and enter any suggested
changes, comments, or recommendations to improve.
equipment operation.

It is recommended that Failure Reports be submitted
immediately following repair or replacement of the de-
fective part. Simultaneously, the Electronic Equipment
History Card, NAVSHIPS 536, or Tube Performance
Record, NAVSHIPS 538, whichever is applicable for
shipboard, should be maintained. Records which are kept
up to date provide a valuable reference and aid in main-
tenance and repair of electronic equipment,

Additional pads of the Electronic Failure Report are
available from the nearest district Publications and
Printing Office,

Don’t Delay—Submit your reports. The link must not
be broken.

T owu,

t all failur,
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LEAK DETECTOR FOR MODEL QHB/@HBa TRANSDUCERS

An interesting report on the operation of new type .

leak detectors for QHB/QHBa transducers (Sangamo
Part No. 870629) has been submitted by the Boston
Naval Shipyard. This report reveals that leak detector
readings are apparently not accurate criteria for judg-
ment of the watertight integrity of QHB transducers.

An article entitled “Notes on Model QHB Series
Trouble Shooting” BuSHIPs ELECTRON, Page 21, No-
vember 1949, discusses certain difficulties in the leak de-
tectors furnished with QHBa transducers, Boston Naval
Shipyard reports similar difficulties to those described in
this article. Readings taken at the same time, under the
same conditions, on three of the new type leak detectors
showed the following wide variations: 20,000 ohms,
380,000 ohms and 750,000 ohms. Table I shown below
is a list of leak detector readings taken before and after

‘the installation of the transducers on several ships.

Reports from the USS Keppler (DD-765) state that
the leak detector readings on one transducer varied from
an initial reading of 5 megohms to 190,000 ohms within
a period of six months. When the USS Keppler was dry-
docked and serviced at Boston Naval Shipyatd, the detec-
tor reading, upon removal on 13 December 1949, was
150,000 ohms. The operation of the transducer had been
satisfactory, and the insulation resistance readings of the
staves taken with a Navy Type CV-60089 vacuum tube
megohmmeter were in excess of 1,000 megohms.

The Instruction Book for Model QHB and QHB-1
Scanning Sonar Equipment, NavShips 900,976A and the
QHBa Scanning Sonar Equipment Instruction Book, Nav-

- Ships 91125 state that a continuous gradual dropping of

_ leak detector resistance below one half of the initial re-
corded reference value indicates that the silica gel in the
transducer is saturated, and should be replaced at the
first opportunity. Replacement of the silica gel in the
transducer while the vessel is in drydock is a costly
operation.

It is the opinion of the Boston Naval Shipyard per-
sonnel that the leak detector is not a satisfactory means
by which to check the watertight sealing of the QHB
transducer; therefore, a record of its readings should not
be the cause for removal or repair of a transducer. Before
repairs are undertaken, operational and insulation tests
are recommended to indicate the condition of the trans-
ducer. Insulation tests-should show values in excess of
2 megohms, as indicated in Section 7, Paragraph 2a (120)
(b) of the QHBa Scanning Sonar Equipment Instruc-
tion Book. .

The report from Boston Naval Shipyard also notes the
following with reference to the two QHB series instruc-
tion books discussed above. Two types of transducer leak
detectors have been received and installed with the QHB
and QHBa equipments; the old type, Sangamo Part No.

874216, is shown in Figure 3-1 of NavShips 900,976A

(for QHB and QHB-1 equipments) and the new type,

Sangmo Part No. 870269, is shown in Figure 3-1 of

NavShips 91125, (for QHBa equipments). However, al-

though the new type detector is illustrated in NavShips

91125, Paragraph 2, Page 1-7 of that publication de-

scribes the old type leak detector.

i

TABLE I

RECORD OF LEAK DETECTOR READINGS TAKEN ON NAVY TYPE CAN-51114 SONAR TRANSDUCER USED ON
MODEL QHB/QHBA SCANNING SONAR EQUIPMENT ON 30 DECEMBER 1949

Resistance Test Before Installation on Vessel

Transducer Time Resistance Test
Serial Installed on (U.S.S.) 1st 2nd Lapse Date After Installation
Number _ on Vessel

2 Sarsfield (EDD837) ............... 0.8 meg 1.2 meg. 10 hrs. 7/22/49 3 meg.
41 O'Hare (DD889) ................. 9 k 38 k 18 hrs., 11/21/48 300 k
43 Noa (DD842) .................... 0.5 meg 1.8 meg. 8 hrs, 1/ 4/49 2 meg.
72 Meredith (DD890) ................ 10 k 00 60 hrs, 12/ 1/48 10 meg.
82 Cone (DD86G) ................... 250 k 320 k 4.5 hrs. 11/16/48 300 k
101 Corry (DD817) . .................. 68 k 3 meg. 24 hrs. 1/24/49 1.5 meg.
103 Warrington (DD843) ............. 42 k 68 k 60 hrs. 1/30/49 1 meg,
118 Owens (DDK827) ................ 25 k 5 meg. 176 hrs. 6/10/49 450 k
137 McCard (DD822) ................ 12 k 20 k 65 hrs, 10/26/49 150 k
156 Roan (DD853) ................... 27 k 30 k 24 hrs, 12/ 8/49 70 k
157 Brownson (DD868) ............... 20 k 1.1 meg. 72 hrs. 12/ 8/49 1.4 meg.
158 Keppler (DD765) ................. 45 k 2 meg. 72 hrs. 12/12/49 2 meg.
159 Roberts (DD823) ................. 20 k 10 meg, 72 hrs. 11/14/49 30 meg.

NoOTEs:

1—The first resistance test before installation on the vessel was taken just after the cables were attached and the terminal

chamber was sealed.

) 2—The‘ second resistance test was taken after the complete transducer was submerged in a tank of water fifteen feet deep for
periods of time ranging from 4.5 hours to 176 hours, as shown in the above table.

3—The third resistance test after the transducer had been installed on the vessel was taken after a time lapse varying from one

day to approximately sixty days.

2C39 ELECTRON TUBE
FAILURES

A destroyer recently reported “Failure of 2C39 elec-
tron tubes was reduced to a minimum by not driving
the Model TDZ above 25 watts output. 2C39 tubes pre-
viously believed to be burned out were reused, with a
resultant TDZ output averaging about 20 watts. These
tubes also have a much longer life if the TDZ is left
in the OPERATE position for about 10 minutes prior to
keying the transmitter”.

Have you tried the new TDZ tuning procedure on
Page TDZ:6 of the Communication Equipment Main-
tenance Bulletin?

ADDENDUM TO F.C. NO. |—
AN/ARC-I RADIO
EQUIPMENT

Previous instructions for Field Change No. 1 for the
Model AN/ARC-1 radio equipment indicated that a
10,000-mmf == 20%, 1000-volt d-c capacitor, JAN type
number CM34A103M should be used in replacement of
C-801. This should be corrected throughout the article
to read 10,000-mmf = 20%, 600-volt d-c capacitor,
JAN numberCM45A103M, Standard Navy Stock Num-
ber 16-C-33628-1231. Maintenance handbooks should
also be corrected accordingly.

FILM ON SILVER BRAZING
STAINLESS STEEL
WAVEGUIDE FLANGES

A fifteen minute motion picture film illustrating the
correct procedure for silver brazing coupling flanges to
“L” Band stainless steel waveguide is now available to
installation activities. The film clearly demonstrates the
correct tools and technique necessary to insure proper
assembly and brazing. This film is titled “'Silver Brazing
Coupling Flanges on L-Band Stainless Steel Waveguide”
and is indexed as Bureau of Ships Film Number
148-387,

Five copies of this film are available and will be issued
in the order of receipt of requests from installation
activities. Address all requests and desired showing
dates for this film to the Chicf of the Bureau of Ships,
Code 258. The issue and return of the films will be
scheduled by Code 258 so that as many activities as pos-
sible will have the film for the showing dates they
desire,

DUPLICATION OF SYMBOLS
IN F.C. NO. 10 AND
NO. 18-B FOR THE QGB

The Electronic Supply Office, Great Lakes, Illinois in
a recent letter to the Bureau of Ships pointed out that
duplication of symbols exists in Field Changes No. 10
and No. 18-B for the Model QGB. Part of their letter
is quoted below:

“Feld Change No. 10, optional equipment auxiliary
junction box CG-62141 for equipment QGB found in
NavShips 900341 (A) Section 9 (supplementary data)
and also listed separately under NavShips 900,394 Con-
tract NXss-25283 assigns symbols R-510-1 and
R-511-1 for certain resistors.

“These same symbols are duplicated for different value
resistors in QGB Field Change No. 18-B as shown
in Field Change Bulletin NavShips 98081 Contract
NObsr-30151."

This is a notice to all activities that the error does
exist.

The Bureau of Ships has contacted the contractor
and as soon as the corrected symbols are available the
information will be distributed for inclusion in the Nav-
Ships publications affected.

MODEL QDA SLEWING
SWITCHES

A recent report from ComDesLant indicates that con-
siderable damage can be caused to the Model QDA
transducer, micro-switches, and operating mechanism by
improper use of test switches 51901 and 51902 in th'e tilt
control amplifier unit, especially when the slewing signal
is applied near the forward limit of travel. These
switches are shown in Figures 2-26 of Section 2 Nav-
Ships 900,700 (Instruction Book for Model QDA Equip-
ment). It will be noted that the upper switch, S1902,
has no neutral position and that throwing the lower
switch, S1901, to the TEsT position will apply full slew-
ing power to the system in one direction or the other.
This is not serious if $S1902 is in the UP position, for in
this case the sword is driven aft, and the weight of the
sword when at around ninety degrees to the vertical re-
duces considerably the force with which it is driven
into the stop. However, with switch $1902 in the powN
position, if switch $1901 is left more than momentarily
in the TEST position, the sword swings forward and
coasts through the limit switch into the stop with such
force that this could be the primary cause of a shear pin
failure.
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ARE YOU BRAND MINDED?

Do you prefer the product of a certain manufacturer
to that of his competitors, or in other words, do you pre-
fer to buy by brand name? You may indulge in being
partial to a brand name when you purchase soap, tooth-
paste or shaving cream for your own needs. However,
when you order electronic maintenance repair parts
through the supply system, it's a different story and
here's the reason why.

In most instances, a brand name, which, for the pur-
pose of this article is considered synonymous to the term
part number, doesn’t mean a thing since the Navy is
aware that several manufacturers can make the same item
equally well, and that, over a period of time, the item
may be purchased from different manufacturers, bearing
different part numbers. Then again, manufacturers on
occasion supply material to the Navy under their own
part number even though another firm actually may have
fabricated the item. As a result, individual part numbers
tend to lose their significance once the material, of which
they are representative at the time of procurement, enters
the supply system and is stowed together with equivalent
materials having different part numbers. In other words,
in a given bin of material there may be items which, al-
though mechanically and electrically interchangeable,
bear or are identifiable by several different part numbers,

Perhaps it is appropriate to explain, at this point,
several of the factors that bring about this condition.
First, government regulations require competitive bid-
ding be entered into at the time of procurement. Hence,
when several manufacturers produce a particular jtem
within the tolerances of the procurement specification,
the one tendering the lowest bid is awarded the contract.
This office cannot elect to make awards on the basis of
brand names, Second, technical personnel are constantly
striving to establish equivalency among the different ma-
terials offered by manufacturers under their part num-
bers, in order that the Navy is not confined to a single
source of procurement to satisfy its requirements.

Bearing in mind the various conditions that influence
the nature of the material available in the supply system,
it should he apparent that your chance of obtaining a
brand name is relatively small. Let's assume, for ex-
ample, that you desire a resistor made by X company.

E.S. Q.

MONTHLY
COLUMN

The stocking activity has 10,000 resistors of the ohmic
value and tolerance you desire, and, while some of these
may well be those of the brand you prefer, there will
also be varous amounts of material purchased from A.
B, C, D, and E companies. Not only would it be ex-
tremely difficult, if not impossible, for a storckeeper to
"hand pick” the particular brand you desire, but there
would be no assurance that the quantity you ordered
would be available. Further, there is no real need to do
so since this office has determined in advance that any
one of the 10,000 items will equally satisfy your needs.

Now that we have exposed the reasons why you should
not order material by brand name, we will also tell you
what number to use. Use the Standard Navy Stock Nun-
ber when ordering your material, When you order by
this stock number, you are assured of getting an item
that will do the job. On occasion you may reccive an
item that is not identical, in its non-essential characteris-
tics, to others you may have received using the same stoc?(
number, but you may accept it with confidence. If it
meets the requirements established by the description as-
sociated with the stock number, it will satisfy your needs.

Bear in mind that ordering by part number delays de-
livery and many times results in needless correspﬂﬂdeﬂcle-

Research and development activities, by reason of thfj‘ll'
peculiar requirements, will at times require material
which if ordered by Standard Navy Stock Number,
would not be satisfactory. To satisfy these requirements,
such activities must, of necessity, order by specific manu-
facturer’s part number, and such requests will be proc-
essed accordingly.

ANNUAL PROCUREMENT

By tabulating system-wide requirements for clectronfc
maintenance repair parts over a nine-month period, .tl'us
office has arrived at a basis for determining quantities
needed for annual procurement of items on which rc
plenishable demand is experienced. Statisticls on equip-
ment population, the number of circuit applications aljld
failure data also are used, along with the demand his-
tory tabulation, to determine accurately the annual re-
quirements for the Electronic Supply System. o

Because procurement in larger quantities ordinarily
results in lower production costs per item, considerable
savings in the purchase of parts common are anticipated.

MARK 34 MOD 2

Field Engineer E. E. Mahoney of the 12th Naval Dis-
trict reports troubles located and remedies applied as
follows:

U.S.S. Taussig (DD-746)
CW-20ABG Regulated Rectifier

Close observation of the Range Indicator revealed two
steps, one barely discernible. This condition was present
in any position of the sweep selector switch, causing all
signals to appear lacy. The steps were judged to be
1 to 2 microseconds apart, When the manual gain was
operated a slight shift in the horizontal time base was
observed. Trouble was found to be a defective 300-volt
regulated supply. The proper voltage was observed but
was not regulated. Upon replacing a 6L6 (V-1403) and
a 6AG7 (V-1414) normal operation was obtained.

U.S.S. Moore (DD-747)
General

J. N. T. Heineman of the 12th Naval District reports
troubles located and remedies applied as follows:

Upon first reporting aboard, was informed by the
ship’s personnel that the antenna would not nutate or
nod. Detailed check and analysis revealed that the 440-
volt switch on the 40-MM power board was turned off
and also that the pump motor on the gun mount was not
turned on. Gave detailed instructions to ship’s 1361'50[111(“1
on the importance of these components and also their
exact location in case of future repetitions of this failure.

MARK 22 MOD 0

Field Engineers C. H. Jones and T. R. Lange of the
Boston Naval Shipyard report the following troubles and
remedics:

U.S.S. Rush (DD=714)
Indicator Circuit Unit CW -5 D-151707

The AFC unit was found to be inoperative. Exami-
nation revealed that someone had placed metal envelope
tubes Type 6H6 and 6SQ7 in sockets where only glass
envelope types should be used. These tubes were found
in sockets X—501—3 and X—501-4. Glass tubes are nec-
essary in these sockets because pins are used for tie points
of resistors and when metal tubes are installed the shield

shorts the resistors.

MARK 34 MOD 6

Field Engineers V. G. Popof and T. R. Lange from
the Boston Naval Shipyard report the following defi-
ciencies and remedies:

U.S.S. Salem (CA-139)
Coaxial Cables

The range notch and the AGC cables were found 'to
be reversed at the Train and Elevation Indicator Unit.
Reversal of cables corrected the trouble. Video cable
#159 to the Control Indicator was found shorte.d_ cllue
to poor termination. Remaking of the cz_lble termination
corrected the video trouble and operation returned to
normal.

Transmitter-Receiver Unit

Excessive crystal failures were reported due to defec-
tive TR tubes, Suggested a method to C[lC(k'TR ttll.)CS
for determining if they were operating satisfactorily.
Using a 20,000 ohms’pcr-\’olt Simpson meter or a Navy
Type OE, measure the voltage across the TR tube by con-
necting the voltmeter (1000-volt scale) to ground. and to
the TR tube side of resistor R-14A of the r-f line and
oscillator unit. If the voltage, as read on the meter, is
between 350 and 435 volts the tube is considered good.
If the voltage is not within these limits the TR tube
should be replaced. It was suggested that the ship's elec-
tronics personnel include this check on the weekly pre-
ventive maintenance schedule thereby eliminating most

of the crystal failures.

Q3LOIRYLSTY

62 (Q3101Y1S3d



30 RESTRICTED

ELECTRONICS FIELD

RESTRICTED

CHANGE INDEX

Ficld
Change
Number

Radar Set A
1

™~

Ficld Change Title

N/SPS-6/6A/6B

Magnetron Gear Box Replacement

Replacement of Filter By-pass (C-170)

Replacement of Motor Brush Holder Caps and
Addition of Funnel for Oil Fill Purposes

Spacers for TR Tube Clamping

De-Spiking of Thyratron Waveform

Replacing the Antennas

Addition of A. F. C,

Replacement of Silver Mica Capacitors

IFF Nameplate and Motor Drain Plug

10

14
15

Breather Hole

Maintenance Prints Replacement

Addition of Snap Rings to Antenna Gear Motor
Change of Spare Field Coil Leads

Change of Antenna Mounting Gear Motor

(FUTURE)
Change of Ship’'s Head Marker Switch

Model SR-3 Radar Equipment

1

Antenna And Pedestal Revisions

Antenna Hunt At 2145 RPM

Antenna Pedestal Synchro Bearing

1€ Q3LO1¥LSTd

Date of
Field
Change

12/22/48

10/20/48

3/ 3/49

7/19/49

7/14/49

8/ 2/49

11/ 9/49

3/ 1/49

3/ 1/49

3/ 1/49

3/ 1/49

3/ 1/49

8/ 4/49

4/14/47

8/ 8/47
6/23/47

i | Mot | fows || S| e | gion | e
1-5 incl YD or SF| 1 Kit ESO NAVSHIPS| NObsr-39420
F16-K- 98107
3011-501
1-11 YD or SF 17 Kit ESO NAVSHIPS | NObsr-39420
F16-K- 98109
3011-502
1-25 and 71-117 YD or SF 1 Kit ESO NAVSHIPS | NObsr-39420
F16-K- ' 98113
3011-503
1-49 and 71-151 YD or SF 1 Kit ESO NAVSHIPS| NObsr-39420
F16-K- 98146
* 3011-504
2647, 71, 76, 77, | YD or SF| 16 Kit ESO NAVSHIPS| NObsr-39420
80, 82, 83, 84, F16-K- 98141 .
89-95, 97, 98, 3011-505
102, 104, 143-
150
1-160 YD — Kit ESO NAVSHIPS| NObsr-39420
F16-K- 98147
3011-506
AN/SPS-6 1-25 YD 160 Kit NObsr-39420
AN/SPS-6A 26-70
AN/SPS-6B 7-136
and 138-180
E.S. 1-180
EES 1-17
TS 1-18
SS 1-24
Ser. #1-25 & #71- | YD or SF 25 Kit —_— NAVSHIPS| NObsr-39420
104, Equip. Spares 98158
E1-E25 & E71-
E104, Extra Equip.
Spares EE1-EES8, °
Tender Spares T-1
—T-6, Stock Spares
S1-S9
1-20 incl, YD or SF 1 Kit ESO NAVSHIPS| NObsr-39420
F16-K- 98114
3011-509
1-25 incl. and YD or SF 17 Kit ESO NAVSHIPS| NObsr-39420
71-96 incl. F16-K- 98112
3011-510
Spares only YD or SF 2 Kit ESO NAVSHIPS| NObsr-39420
F16-K- 98116
. 3011-511
Spares only YD or SF 2 Kit ESO NAVSHIPS| NObsr-39420
F16-K- 98117
3011-512
1-25 and 71-117 YD 12 Kit ESO NAVSHIPS | NObsr-39420
’ F16-K- 91818
3011-513
Ser. #1-164 incl., YD or SF 4 Kit U NAVSHIPS| NObsr-39420
unit stock spares 98161
#1-50 incl., equip.
spares 1-164 incl.,
extra equip spares
#1-#14, tender
spares #-#14, /
stock spares #1- |,
#22
Antenna Pedestal SF 6 Lubrication —_ No. 1 SR-3 | NXsr-86343
(CAPZ-21ADK) Charts
Equip. #1-#19, * 47833A
Stock Spares Ser. Navships
#1 & #2, Radar 250-
Antennas (CAY- 9704A
66ALN) Equip.
#1-#20, Stock
Spares #1 & #2
Ser. #1-#5 incl. SF 20 Kit —_ No. 2 SR-3 | NXsr-86343
Antenna Pedestal SF 3 Kit  — No. 3 SR-3 | NXsr-86343
CAPZ-21ADK
of model equip.
X1 & X2, model
equip. spares XE1
& XE2, equip. ser.
#1-#25 incl,
equip. spares E1
to E27, tender
spares T1-10, stock
spares S1 to S5
and unit stock
spare pedestals
S1 to S10
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Fiald yield Cl s Title D;!.yf}?f S"”}r N-"m?e? Modifying Iz};fm:- Satspes fo,‘,’,ﬁ,’:, Instruction Number
Nunrtor R B Change ke | Actidity Req'd Material of Kit Bulletin Contract
| | i
4 | Zeroing of Synchros in Antenna Pedestal 1/ /47 SR-3 Ser. #1-#25 & SF 3 No Kit gom o See RMB
1 spare pedestals Supple-
Ser. #1-#10 ment
No. 17,,
Section
3-34
5 ‘ Addition of Input Stage to I-F Pre-Amplifier 4/20/49 SR-3 cquip. ser. X1, SF 5 Kit M Navships NObsr—43141
CAY-50 AHR X2, & 1-25, extra ] 98133
equip. spares EEI
{ & EE2
G | Antenna Assembly, Train and Control 6/10/49 XSR-3 Radar Equip. YD 200 Kit —_— Navships NObsr-43074
Replacement X1 and X2, Equip. 98139
Spares XE1 &
XE2. SR-3 Equip.
Ser. 1-25, equip.
spares E1-E25,
Unit Stock Spares
S1-§10, In addi-
tion 5 sets equip.
spares for AN/
SPS-6 antennas
& antenna mount-
ings, 5 sets equip.
spares for AN/
SPS-6A antennas
; & antenna mount-
ings, 1 set bulk
stock spares for
all items shipped
by this change
7 ‘ Adapter for Tunable Magnetron 8/ 4/49 X1 and X2, and SF 50 Kit e Navships NObsr—43412
‘ F1-#25 98154
8 - Addition of Fuse to Train Control Amplifier 3/25/49 ||X-SR-3 Ser. X1 & SF 3 Fuse —_— Navships NXsr-86343
' and Correction of Antenna Motor Wiring X2, SR-3 #1-25, mount- 98123
| and stock spare ing board
, pedestals ser, furnished
S1 thru S10 with Inst.
Bulletin
9 | Spacers for TR Tube Clamping 4/19/49 XSR-3 Ser. X1 & SF 15 Spacers - — Navships NXsr-86343
i X2, SR-3 Ser. furnished 98127
\ #1-25, Tender with In-
| Spares T-1 thru struction
T-10 & Stock Bulletin
| Spares S-1 thru
S-5
- — —— 3. = B ..
Model SR-6 Radar Equipmient
1 Addition of Braces To Mk 3 IFF Antenna 1/ 8/48 Serial #1-#33 incl. SF 10 Kit — Navships N5sr-8674
Reflector & 5 unmod, Mk-3 98070
IFF Antennas
(CAY-66 AMW)
which were shipped
as stock spares
2 | Reducing Possibility of Faulty Operation of 8/ 3/48 Equip. Ser, #1 thru SF 4 Kit e Navships N5sr-8674
| Relays K-1102 & K-1106 in Train Control #60 incl, 98088
Amplifier
3 | Additional Interlocks For Radar Transmitter- 9/ 1/48 Equip. Ser. #1 thru SF 4 Kit — Navships N5sr-8674
Receiver CAY-43 ADV #60 incl, Tender 98098
Spares Ser. #1- :
#12 incl, Stock
Spares Ser. #1-
#6 incl.
4 Battle Short Warning Light For Radar 9/ 8/48 Equip. Ser, #1-#60, SF 12 Kit e Navships- NS5sr-8674
Transmitter-Receiver CAY-43 ADV-1 Tender Spares Ser. 98099
: #1-#12, Stock
Spares Ser. #1-#6
5 Antenna Replacement and Train Improvement 6/27/49 Equip. Ser. #-#60 YD 200 Kit —_— Navships NObsr-43150
incl, 98143
6 | New Wave Guide Gaskets 9/ 1/48 Equip. Spares Ser. SF 12 Kit — Navships N5sr-8674
#1-#66, Tender 98103
‘ Spares Ser. #1-
} #12, Stock Spares
Ser. #1-%#6
7 | Tunable Magnetron Modification 8/25/49 SR-3 Ser, #1-#25 SF 50 Kit —_— Navships NObsr—43412
' 98160
8 | Replacement of Filter By-Pass C-710 12/22/48 Equip. Ser. #1-#60, SF 14 Capacitor — Navships N5sr-8674
Tender Spares Ser. (C710) 98106
#1-#12, Stock included
! Spares #1-#6 with Inst
} Bulletin
10 Addition of Input Stage to I-F Pre-Amplifier 4/20/49 Equip. Ser. #1-#60, SF 5 Kit _ Navships NObsr-43141
CAY-50 AHR Equip. Spares Ser. 98132
#E'-ZEG0, Ex-
tra Equip. Spares
#EE1-#EE6
11 Spacers for TR Tube Clamping 4/19/49 Equip. Ser. #1-#60, SF 14 Kit —_— Navships N5sr8674
Tender Spares Ser. 98128
ET1-#T12, Stock
Spares Ser. #S1-
=86
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