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FIGURE |3—Interconnection
Assembly UPA-9 Synchro-
nizer with front panel open
to show the mounting ar-
rangement of components on
inner panel.

consists of 16 half-wave dipoles arranged in a vertically
polarized array that is eight dipoles wide and two
dipoles high. The beam is 12 degrees wide in the
horizontal and 20 degrees in the vertical and has a
gain of approximately 15 db. The other is a Mark 19
Mod 0 antenna which was designed to be used with
fire control radars. The antenna consists of an array
of half-wave dipoles set in a reflector approximately
five feet long, and is mounted atop the Mark 12 (or
its counterpart) Fire Control Radar. For purposes of
bearing determination lobe-switching is incorporated in
this antenna system.

Interconnection Assemblies

The AN/UPA-9 (Figures 13 and 14) is one of the
interconnection assemblies provided in the Mark V
IFF/UNB system. This unit is used to coordinate the
operation of an interrogator-responsor, a selected radar,
an associated PPI (which makes it an AN/UPA-10),
and a directional free-swinging antenna. The purpose of
the UPA-9 is to provide a suitable display of the re-
spondor video, so that transpondor replies may be ob-
served, located with respect to range and bearing, and
identified by their slow coding. Two individual units
comprise this interconnection assembly: 1-—the Syn-
chronizer (Driver) which contains the audio decoding
and azimuth gating circuits as well as video channels;
2——the Indicator Unit, which contains the trigger chan-
nels, sweep and ranging circuits, and all the operating
controls.

Two different presentations of the video replies are
available in this installation, the associated PPI display,

FIGURE |4—Interconnection Assembly UPA-9 Indi-
cator with associated VJ repeater located in CIC of
a light aircraft carrier. UPA-9 indicator is on right.
Control boxes above are units of the Mark V IFF
System.

and the "A"” scope display on the UPA-9 Indicator it-
self. The display on the PPI can be either radar video,
I-R video, or both. Selection of display is controlled by
a switch on the Indicator Unit of the UPA-9. The "A”
scope display consists of two sweeps, one above the
other. The upper sweep displays the radar video and

FIGURE 16— Interconnection Assembly UPA-I6
mounted against bulkhead in a destroyer installation.

FIGURE I5—Mixer Assembly and Relay Assembly
(middle and right respectively) of the Interconnection
Assembly AN/UPA-15 |ocated aboard a heavy cruiser.
Units at extreme left with cables protruding are ad-
ditional units used with this particular Mark V IFF
installation.

the strobe (range step) generated in the UPA-9, while
‘the lower sweep displays the I-R video and the strobe.
The strobe is variable in range over the entire sweep
by a strobe range crank. There are five different sweep
ranges available on the “A” scope, 20-, 40-, 80-, and
200-mile plus an expanded sweep. The expanded sweep
is approximately 5 miles in range and is started with
the leading edge of the strobe.

Three methods of antenna rotation are provided with
the UPA-9; RADAR, MANUAL and EMERGENCY. In
“Radar”, the IFF antenna (usually the UPA-3) is
synchronized from the selected radar, and the IFF
system becomes a slave to the radar. In “Manual” the
IFF antenna rotation is controlled by the cursor of
the associated PPI. In “Emergency” the IFF antenna
is rotated by a slewing motor whose speed is controllable
from the UPA-9 console. The “Radar” position is used
in most general search purposes, and provides easy
correlation between radar and IFF responses on the
associated PPI. The “Manual” position is used when
it is desired to searchlight a target to obtain slow code
information. This can be further understood when the
reader realizes that the IFF antenna must be stopped
on the target for a sufficient length of time for the
transpondor to run through its keying sequence. This
usually takes about 10 to 15 seconds, depending on the
operators ability to read the code. When in “Manual”
the IFF antenna is positioned on the desired target with
the cursor on the associated VJ]. An azimuth gating cir-
cuit is used with the “A” scope in this position, and
the radar signals appeat on the “A” scope only when the
radar antenna sweeps through the same bearing as that
on which the IFF antenna is positioned. In this condi-
tion, IFF information is not presented on the PPI, since
the IFF response is being continuously received and
identified on the "A" scope. The “Emergency” position
allows the IFF operator to operate the IFF system with-
out an associated radar, and radar information is not
displayed on the indicators in this method of operation.

Control of the interrogator-responsor is provided by a
challenge switch and mode selector switch on the UPA-9
console. The mode selector switch has five positions, IFF,
AIR, PI, SURF PI, FLI, and EMER. In the IFF, SURF PI, and
FLI positions, the only changes made are in the actual
mode of interrogation, since the same type of replies are
expected in all three cases—a single, 1-microsecond pulse.
In the AIR PI position the expected reply is a pair of 1-
microsecond pulses spaced eight microseconds apart, and a
distinctive PPI presentation is desired for this particu-
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FIGURE |7—Transportable test equipment AN/UPM-
4 mounted in special test rack on board a heavy
cruiser.

lar reply. To facilitate this distinctive reply a decoding
circuit is introduced in the video channel, whch is actu-
ated only by the correct reply, and which produces a
long output pulse (approx. 17 microseconds) when this
reply is present. In the EMER position of the mode
switch, another decoding circuit is inserted which is
actuated only by a proper emergency reply and which
produces an even longer output pulse (40-50 micro-
seconds) than the PI decoder. This emergency decoder
circuit can also be inserted in parallel with the regular
video channel in the other positions of the mode
switch by turning the EMER-VIDEO switch to ON. An
audio decoding circuit is provided for the purpose
of making slow code available for aural presentation.
This audio decoding occurs, however, only when the
strobe is placed directly over the replying target, so that
range discrimination may be realized. A tone control
and a volume control are provided to perform their
respective functions on the aural signal being presented.

The AN/UPA-15 Interconnection Assembly (Figure
15) was designed to provide simultaneous availability
of all three modes of interrogation used in the Mark V
IFF system. The assembly is used in conjunction with
the high-powered interrogator-responsor (AN/CPX-3)
to furnish a flexible, multi-control presentation, IFF
arrangement. The system utilizes the principle of
triple time-sharing of interrogations synchronized with
gating of the video stages to allow the desired replies
to be presented on any one of six separate indicators.
In some installations this number may be increased to
twelve by the use of an additional mixer assembly. In
operation the AN/UPA-15 receives the radar synchro-
nizing pulses, divides them into an equal number of
IFF, PI and FLI triggers, and passes these triggers to
the interrogator-responsor. The I-R then radiates a
burst of IFF interrogations, a burst of PI interrogations
and a burst of FLI interrogations in sequence. The
number of interrogations in each burst is the same while
the spacing of these bursts gives a distinctive chopped
display on the PPI for a given antenna rotation rate.

The AN/UPA-15 consists of two major units, the
Relay Assembly and the Mixer Assembly. The Relay
Assembly includes a Synchronizer and a Video Separator
Decoder. The Mixer Assembly includes six identical
mixing units and a power supply. In addition to these
major units there is a control box located at each PPI
where the IFF information is to be presented. The
functions of the individual units in the overall system
are described briefly in the following paragraphs.

The Synchronizer coordinates and times the sequence
of events in the entire interlaced interrogation system.

It receives synchronizing pulses from the associated
radar (either direct or through a distribution switch-
board) at the same fate at which the radar pulses are
transmitted. For each synchronizing pulse received,
delayed triggers are generated in three channels for
triggering the interrogator-responsor. Simultaneously
triple gates are generated which allow the triggers to
pass to the I-R on one channel at a time. The total
number of triggers supplied to the I-R equals the num-
ber of synchronizing pulses received by the Synchronizer,
but the average rate on any one channel is only one
third of this input pulse rate. Thus the I-R receives
a group of triggers, at the input synchronizing pulse
rate, on the IFF channel, followed by an equal number
on the PI channel, and then the same number on the
FLI channel. The number of consecutive triggers on
cach channel is controlled by the countdown ratio of
the Synchronizer, which can be adjusted to allow five
countdown ratios, from 1:2 to 1:32, the actual number
of pulses being determined by the input pulse rate of
the radar. In addition to triple gates controlling the I-R
triggers, the Synchronizer supplies negative triple gates
of equal length to the Video Separator Decoder.

The Video Separator Decoder receives the video re-
plics to the interrogation challenges from the I-R and
separates them into four output channels (IFF, PI, FLI
and EMER) so that they may be displayed separately.
As the replies are received from the I-R they are im-
pressed on the grids of all video input stages but only
one of these stages will be activated at any instant by
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virtue of a negative gate from the Synchronizer. These
negative gates are synchronized with the triggers to the
IR and the replies from the I-R. For example, when
IFF replies are being received, the IFF video input stage
will be allowed to pass signals and the PI and FLI
channels will be cut off. If EMER video is received the
circuits are so arranged that these signals are allowed
to pass through the emergency video circuit regardless
of the mode of interrogation and the corresponding
negative gate. In addition to the normal gating and
video functions, the Video Separator Decoder has fa-
cilities for decoding PI and EMER video replies with
the result that they are displayed along video block.s
on the PPI. The length of this block for PI replieslls
approximately 17 microseconds and for EMER replies
approximately 40 microseconds. LY

The Mixer Assembly consists of six identical mixing
units, referred to as DIU (Display Interconnection
Unit) Mixers. One of these mixers is used for each
PPI presentation. The separated vidcos from the Video
Separator Decoder are fed to individual switching tubes
in the mixers and replies to the desired modes are al-
lowed to pass through to the output where they are
combined in a common output circuit and carried by
coaxial cable to the associated PPL.

The Master Control Box is located at the console of
the associated radar, This box provides for selection
of mode, common video gain control of all modes ex-
cept EMER, individual video gain control of EMER,
delay between radar pulse and I-R challenge pulses,
chop rate, decoded or mixed PI, radar video OFF-ON,
and EMER video OFF-ON. A challenge monitor fea-
ture is available so the operator may observe what modes
of interrogation are being used by other operators at
remote stations which are a part of the interlaced sys-
tem. Each Remote Control Box provides all the above-
listed functions with the exception of the delay control,
chop rate control, and the decoded or mixed PI control.

The AN/UPA-16 (Figure 16) is a small inter-
connection assembly designed for use in the Mark. Vv
IFF System. The equipment acts as an intermediary
between the parent radar and the I-R, and between the
I-R and the display devices. It interprets the replies from
the transpondor(s) and presents this information in
a form suitable for visual or aural readability. Switch
ing devices are incorporated, so that operators may
select the type of information desired for display at

FIGURE 18—Idealized waveforms showing IFF, FLI, or
Surface Pl reply displays on various types of scope
presentations.

remote positions. The interconnection assembly con-
sists of four major units and three types of control
boxes. The major units are the SN-28 Coordinator,
KY-12 Audio Decoder, KY-13 Video Decoder, and
the SA-67 Video Switching Unit. Control boxes are
C—249 Challenge Control Box, C-248 Audio Decoder
Control Box and the ID-143 Remote Indicator Control
Box. The first two are operated by the operator at the
parent radar, and the latter at the remote indicators.

The Coordinator receives synchronizing pulses from
the associated radar and generates delayed triggers for
the interrogater-responsor. These triggers may be pe-
riodically interrupted in the unit to present a chopped
display on the associated indicators. The Coordinator
also contains the video circuits for mixing signals, fur-
nishing IFF video, radar video, and mixed IFF and
radar video outputs to other units of the system.

The Audio Decoder Unit provides a means of decod-
ing the slow code information contained in the IFF
responses and presenting it as a morse code audio signal.
It contains a range circuit generating a strobe (range
step), which when positioned in range on an IFF reply,
gates the audio circuits so that only the selected response
operates the audio oscillator. The strobe signal is sent
to other units of the interconnection assembly where,
mixed with the incoming reply, it may be displayed to
assist in selection of the desired response for audio
decoding. A “Fruit Killer” circuit is incorporated to
prevent unsynchronized responses and noise from key-
ing the audio oscillator. “Fruit” as used herein embraces
unwanted signals, noise, and other interference which

“would distort the presentation.

The Video Decoder decodes PI and EMER multiple
responses and from them generates a wide synthetic
pulse output for distinctive displays of these signals.
The decoded and undecoded outputs may be mixed be-
fore delivery to other units of the system.

The Video Switching Unit is used for controlling
the display at as many as three remote PPI's. This unit
permits operators at the remote points to select radar
only, IFF only, or mixed radar and IFF signals for
display on their unit, without interference to other
display units in the system. However, mode selection
and challenge control are provided for only one opera-
tor, normally the operator at the radar console. Indi-
cator lamps on the Remote Indicator Control boxes show
when the system is challenging and the mode selected
for that challenge.

Test Equipment
The AN/UPM-4 (Figure 17) is a transportable test
equipment designed for use in checking power output,
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receiver sensitivity, pulse width, pulse spacing and repe-
tition, frequency measurements and many other checks
on units of the Mark V IFF/UNB System. It is an in-
valuable aid in servicing all components of the system,
including transpondors, I-R’s, interconnection assemblies
and display devices. The UPM-4 is normally bench-
mounted and is primarily considered a shop instrument
although it has been used as a portable equipment under
conditions where other test equipment would not suffice.
The equipment includes an Oscilloscope Unit, R-F Test
Unit, Power Supply Unit and an Accessories Case. The
latter is a metal case containing necessary cables, con-

nectors, probes, clips and other paraphenalia used in-

operation of the unit. The Oscilloscope Unit and R-F
Test Unit are contained in one cabinet. The Power
Supply Unit is in a separate cabinet but is usually
fastened to the bottom of the R-F Test Unit to form
a single unit,

The Oscilloscope Unit contains a 3-inch cathode-ray
tube, a high voltage power supply, and those electronic
circuits necessary for generation of synchronizing, sweep
and deflection voltages. Five sweep ranges of 3-, 12-,
50-, 500-, and 2600-microsecond duration are avail-
able. A range mark circuit provides an accurate method
of calibrating sweeps or measuring pulse duration or
spacing. The unit can be operated from an external
synchronizing source, or may be internally synchronized,
generating either delayed or undelayed triggers, for use
within the unit, or for synchronizing external components
of the Mark V IFF System.

The R-F Test Unit contains all necessary circuits for
producing simulated pulses which will correspond in
duration and separation to those which occur in all
modes used in the Mark V IFF/UNB System. Also in-
cluded in this unit is a ‘wavemeter, signal generator,
video calibration circuit, and calibrated attenuation net-
work. These components are utilized when the UPM—4
is being used to measure frequencies, power output,
receiver sensitivityy, GTC (gain time control), and
numerous other applications. Pulse repetition frequencies
up to 5000-pps are indicated on a meter operated from
a pulse counting circuit.

The Power Supply Unit contains control and power
supply circuits, furnishing all power necessary for
operation of the equipment, except voltages for the
cathode-ray tube of the Oscilloscope Unit. The power
supply operates from single-phase, 117-volt, 50-60
cycle ac, and a tapped transformer allows compensation
for low or high line voltage.

The AN/UI.’M—G is a portable test equipment de-
signed principally to perform “Go” and “No Go” field
tests and rough accuracy checks on the operating equip-
ments of the Mark V IFF System, particularly the air-
borne components. The equipment does not include an
oscilloscope, therefore most indications are-displayed on
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FIGURE 19—Airborne Transpondor (AN/APX-8) Pl

replies under varying conditions and on different types

. of scopes.

a peak-reading voltmeter. Slow code is read on a flash-
ing neon lamp. The unit can be used to perform all
tests that can be performed by the larger AN/UPM—4
with the exception of time base measurements, which
require an oscilloscope for accurate presentation. This
test equipment is self-contained except for accessories,
which are included in a separate accessories case, It will
operate from an a-c source of 115 volts, 47 to 2400
cycles, or from a d-c source of 20 to 30 volts. When

operating from the d-c source an Inverter, Type PU-
1120/U is provided.

Systems

The preceding pages have been devoted to an outline
of the reasons for the development of the Mark V IFF
System and provided a general description of the com-
ponents involved in the system. However, there are
other points of interest in connection with the use of
these units. It is believed the reader will have, by this
time, become aware of the possibilities of multiple com-
binations of I-R’s, interconnection assemblies, antennas,
and radar equipments which are available for different
types of installations. In general, it can be said that any
of the I-R's (shipboard) can be connected with any of
the interconnection assemblies and an associated radar
to form an IFF system. There is one exception to this
rule, only the AN/CPX-3 I-R can be used with the
AN/UPA-15 Interconnection Assembly wken inter-
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FIGURE 20—PPI display showing the use of FLI mode
operation for Flight Leader ldentification.

laced challenging facilities are desired, since the {LN/-
CPX-4 does not have facilities for three-channel trigger
input,

To offer additional clarification it is believed desira.ble
to outline to the reader just what types of presentation
he may expect to see on the various types of scopes
utilized with the Mark V IFF System. First, the. pre-
sentation on the conventional range sweep is a single
pulse, a pair of pulses spaced eight microseco.nds apart,
or four pulses spaced eight .microseconds w!th a fifth
keyed on and off in Morse code combinations. The
single pulse represents an IFF or FLI response with the
width varied from 1 to 2.5 microseconds for Morse
code combinations. The pair of pulses represents PI
responses with the widths varied from 1 to 2.5 micro-
seconds for Morse code combinations. ' ‘

The presentation on a PPI type of scope is radically
different from that on a conventional range sweep. It
must be remembered that the response from the trans-
pondor will always be delayed in respect to the radar
echo. This delay is variable (with operator control)
from approximately 500 yards to 4000 yards.' The
amount of delay depends ca the sweep length in use
and the amount of correlation desired between the radar
echo and the IFF response. _ .

A response to an IFF or FLI interrogation wnll.appear
as an arc (periodically broken) immediately behind th'e
radar echo of the object carrying the transpondor. This
arc will be greater in azimuth than the radar ech.o and
is usually roughly equal to the prescribed horizontal
beam width of the antenna in use. Other factors enter
into the picture which affect the width of the a'rc, but
they will be explained in detail later. The spacing be-
tween the broken segments of the arc can be adjusted
to suit the individual operator or condition.

A response to a PI interrogation will normally be a
double  arc (periodically broken) with approximately
1300 yards spacing between the two, immediately be-
hind the radar echo of the object carrying the trans-
pondor. The arc width is determined by the same
factors as discussed in the preceding paragraph. How-
ever, there are additional presentations which can be
obtained by operator controls. The first is a presenta-
tion of straight (undecoded) and decoded PI mixed
on the scope. This presentation is the same as the
normal PI response except that the second arc will no
longer be a series of 1-microsecond pulses but will be
a series of pulses approximately 17 microseconds in
duration. The second is similar to the mixed version
mentioned immediately above except that the arc of
1-microsecond pulses is eliminated and only the arc
of 17-microsecond’ pulses is visible.

An EMER response will appear on the PPI in one
of two forms, undecoded or decoded. Undecoded
EMER replies will be in the form of four 1-microsecond
pulse arcs, spaced 1300 yards apart and with the first
of the series immediately behind the radar echo of the
object in which the transpondor is located. Again the
arc width is determined as described previously. De-
coded EMER replies are in the form of two (sometimes
three) 1-microsecond pulse arcs followed by an arc
of approximately 40-microsecond pulses.

As an aid in identifying the various responses and
combinations of responses possible in the Mark V IFF
system, the readers attention is invited to the sketches
shown in Figures 18, 19, 20, and 21. These are ideal-
ized presentations and the actual presentations on the
various scopes will obviously not be as clear cut as
shown in the sketches.
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RADAR PROPAGATION
THROUGH MUZZLE GASES

With the advent of gun fire control systems such as
Gun Fire Control System Mark 63 and the forthcoming
Gunar system in which the radar reflector is mounted on
the gun or gun platform, an important problem was
brought to light which necessitated investigation by the
Bureau of Ordnance. During gun fire, attenuation of
the radar signal was experienced when the radar
reflector was pointed in such a direction with respect
to the gun that the electromagnetic energy passed
through the envelope of muzzle gases in front of the
gun barrels.

The effect was first noted during Operational De-
velopment Force tests on the experimental Gunar con-
trolling a 5”/38 mount when it was found that the
radar echo was highly attenuated for a short period
after each round. The attenuation was indicated by re-
duction of the pip on the A-scope, although no loss of
target or deterioration of automatic tracking was ex-
perienced. It was believed that the attenuation effect
might be present also in smaller weapons and might be
expected to be maximum in the Gunar system where an
almost continuous gas medium would exist in front of
the radar reflector due to the rapid rate of fire of the
3" /50 twin.

To resolve these problems and to ascertain whether
or not the attenuation is of such an order and duration
as to affect an automatic tracking system, tests were con-
ducted at the Naval Proving Ground, Dahlgren, utiliz-
ing a 3”/50 Twin Mount Mark 27 and Radar Equip-
ment Mark 34 Mod 6. With a marginal signal, radar
energy was propagated through the envelope of muzzle
gases at different angles to the line of fire. While
particular attention was directed to the measurement of
the attenuation of the radar signal, the possibility of
bending of the radar beam as it passed through the
muzzle gases was not overlooked.

The results of these tests at Dahlgren should be of
interest to eVeryone connected with ordnance and fire
control, Using SPDN (non-flashless) ammunition, a
26-db one-way attenuation of the radar signal was
experienced which lasted for 0.1 second. In other words,
the radar was completely blanked for that length of
time, indicated by a transient disappearance of the
target pip from the A-scope. With SPCG (flashless)
ammunition, the one-way attenuation was only 3-db and

there was no evidence of blanking on the radar indicator.
Bending of the radar beam was not discerned in cither
case. These results indicate rather obviously that the
flame in the gun blast is the attenuating agent and that
the muzzle gases provide only moderate diminution of
the signal.

The net results further indicate that operation of the
on-mount fire control systems will not be seriously
affected by this condition. In the Gun Fire Control
System Mark 63, the momentary disappearance of the
tracking spot caused by these effects is not expected to
affect manual tracking; and in automatic tracking sys-
tems such as Gunar, there is believed to be sufficient
integration in the tracking circuits to overcome transient
blanking of signal at each round of gun fire. However,
in Operational Development Force evaluation tests on
the 3”/50 Gunar system, both SPDN and SPCG types
of ammunition will be used to check further the ability
of the system to track automatically with transient at-
tenuation of the radar signal while firing.—Bulletin of
Ordnance Information.
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MARINE
CORPS
NOTES

Marine Ground Centrol Intercept Squadron Seven at
the Marine Corps Air Station, Edenton, North Carolina
reports an unusual trouble with an indicator unit of a
Model AN/TPS-1B Radio Set.

While the unit was being moved, the bracket support-
ing T-502 shifted and broke the base of high-voltage
rectifier V-521. The trouble was unusual in that volt-
age was supplied to the PPI scope during the time the
transformer was loose and the base of V-521 was
broken: no voltage was supplied to the A-scope during
this time. However a rather heavy 400-cycle modula-
tion was noted on the PPI high-voltage input. It was
also noted that the worm drive for deflection coil L-503
in this unit was not operating properly. Investigation
revealed that the worm gear was meshing too tightly
against the deflection coil gear. The trouble was remedied
by filing out the bolt holes on the worm drive bracket
and moving the worm so that it meshed properly with
the deflection coil gear.

MARK 25 MOD 2
INDICATOR PLUG
DIFFICULTIES

Several reports have been received of diffculty with
indicator cables used in the Mark 25 Mod 2 equipment.
It has been noted in several installations that the cable
entrance packing nuts in a number of indicator plugs
were not properly secured. In some cases the packing
nuts were tight, but lack of sufficient rubber prevented
secure tightening on the cables. As a result, several un-
fortunate things occurred. Water seeped into the plug

causing leakage currents to flow. The strain on the cables

caused damage to the conductors inside the plug. A
third trouble developed because castings were rough on
the inside and had sharp edges around which the cable
conductors pass. Strain on a cable which was not securely
tightened resulted in breakdown of insulation on the
conductors at the point of contact with the sharp edges
and corners. Since an ounce of prevention is worth a
pound of cure, at some time during the installation of a
Mark 25 Mod 2, these cables and plugs should be
thoroughly checked for tightness and security by pulling
on them to determine if the clamping is adequate—
WW. E. Newsletter.

CORROSION OF MODEL VK REPEATER PARTS

In October of 1948 two Model VK Radar Repeater
Equipments were installed on the USS Des Moines at
Air Defense Forward and Aft. On 1 July 1949 these
installations were examined by General Electric Com-
pany Field Engineers and it was found that salt spray,
rain and condensation had caused considerable corro-
sion of several parts. At the time of this examination,
the range selector wafer switches, S-211, and the servo
follow-up synchro, B-204 had already been replaced by
ship’s force since the original installation, and the re-
placements had corroded. In addition, metal surfaces
surrounding the PPI scope tube and many metal surf-accsA
inside and outside of the repeaters showed evidence of
corrosion,

The amount of corrosion was sufficient to materially
reduce the leakage resistance, which caused arcing and
consequent failure of the equipment. Considerable time
was required to repair the repeaters and the corrosion
condition is liable to recur.

Investigation revealed that the greater percentage of
moisture was entering the equipment through a number
of screw holes located on the top surface of the re-
peaters surrounding the PPI scope tube. Approximately
twenty-four screws are used to fasten a metal ring
with a rubber gasket to the top of the VK repcaters
surrounding the PPI scope tube, to prevent moisture
from getting into and around the tube. In designing
this equipment, however, no precautions were taken to
prevent moisture from seeping in through these screw
holes, or through the larger screw holes used to mount
the range computer and cursor drive unit assemblies.

It is suggested that the corrosion on these units may
be decreased by placing rubber grommets and flat wash-
ers under each screw head inspected, and through the
application of a heavy coat of Glyptal, as a finish to
aid in sealing the holes.
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Field Date of Serial Numbers s Man. Source Stock .
. . at L M Instruct Contract
St Fild Change Tile died || ol | gt | et || e | e | G
TCS-15 Radio Transmitting-Receiving Equipment
1 Modification of Model TCS Relay Circuit Not applicable
2 Modification of Tap Switches Jan. ’46 All SF 2 Stock None CEMB None
3 Modification of the Loading Coil Jan. "46 All SF 1 Stock None CEMB None
4 Replacement of Motors and Generators Not applicable
5 Installation of Power Supply Filter Cancelled—Superseded by Field Change No. 9
CTD-53173 and CTD-53174
6 Type ~50159 Noise Limiter Adapter Units Jan. '46 All YF 2 Kit NavShips NXsr-42133
900,005—| NXsr-48301
IB & NXsr-65286
CEMB
7 Installation of TCS Noise Limiter Cancelled
8 Replacement of Resistors R-303 and R-304 Jan. '46 All SF 1 Stock None CEMB None
9 Installation of Radio Interference Elimination Jan. ‘46 All SF 3 Kit N5ar-799
Kit
TCS-16 Radio Transmitting-Receiving Equipment
1 Modification of Model TCS Relay Circuit Not applicable
2 Modification of Tap Switches Jan. '46 All SF 2 Stock CEMB None
3 Modification of the Loading Coil Jan. '46. || All SF 1 Stock CEMB None
4 Replacement of Motors and Generators Not applicable
5 Installation of Power Supply Filter Cancelled—Superseded by Field Change No. 9
CTD-53173 and CTD-53174 “
6 Type -50159 Noise Limiter Adapter Units Jan. *46 || All 2 Kit NavShips | NXsr-42133
900,005—| NXsr-48301
IB & NXsr-65286
CEMB
7 Installation of TCS Noise Limiter Cancelled
8 Replacement of Resistors R-303 and R-304 Jan. '46 All SF 1 Stock None CEMB None
9 Installation of Radio Interference Elimination Jan. '46 All 3 Kit NS5ar-799
Kit ’
TCZ Radio Transmitting Equipment
1 Replacement of 28-volt Generator Brushes Jan. '46 All with type 211101 SF 123 Kits & CEMB NXs-491
AC Power Units Stock NXsr-59134
. NXsr-59134
2 Removing of Audio Input Ground of Type Jan. '46 All used with stand- SF 1 Stock None CEMB None
COL-23410 Remote Control Unit ard Navy receivers,
such as RBA, RBB
& RBC
TCU-1 Radio Transmitting Equipment
1 Replacement of 28-volt Generator Brushes Jan. ’46 All SF 1 Kits & CEMB NXs-491
Stock NXsr-59134
NXsr-65387
2 Removing of Audio Input Ground of Type Jan. '46 All used with stand- SF 15 Stock None CEMB None
COL~23410 Remote Control Unit ard Navy receivers,
such as RBA, RBB
& RBC
TCU-2 Radio Transmitting Equipment
1 Replacement of 28-volt Generator Brushes Not applicable
2 Removing of Audio Input Ground of Type All used with stand- SF s Stock None CEMB None
COL-23410 Remote Control Unit ard Navy receivers,
such as RBA, RBB
& RBC
TDE Radio Transmitting Equipment
1 Microphone Modification Kit Jan. *46 1 thru 256 YF 2 Kit None Kit & NXs-3179
393 thru 441 CEMB
448 thru 611
613 thru 880
993 thru 1124
1183 thru 1248
1250
1293 thru 1471
1475
2 Installation of Filament Warm-Up Circuit Jan. '46 All YF 3 Stock None CEMB None
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TDE-1 Radio Transmitting Equipment
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Improved Range Switch S-3

Installation of Filament Warm-Up Circuit
ation of

Microphone Modification Kit
Install
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ELECTRONICS OFFICERS !

DO YOU LK FORWARD TO THE
ELECTRON? —WELL SO DO THE
ETS —WHETHER (TS CONFIDENTIAL
OR NOT LET THE ET’S HAVE A
LODK SEE BREFORE YOU LOCK

T UP.
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itting Equipment

Communication Control Link Service

Model TDQ Transmission Line Filter Type
CRV-53232

Installation of Filament Warm-Up Circuit
Installation of Improved Range Switch S-307B
Installation of Filament Warm-Up Circuit

Installation of Improved Range Switch S-

Microphone Modification Kit
Microphone Modification Kit
Overload Relay K-303 Change
Caution Nameplate For TDQ
Provide Extended Audio Range for

Radio Transm

q
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DISTRIBUTION: BuSHirs ELECTRON is sent to all activities concerned with the installation, operation, maintenance, and
supply of electronic equipment, The quantity provided any activity is intended to permit convenient distribution—it is
not intended to supply each reader with a personal copy. To this end, it is urged that new issues be passed along
quickly, Copies may then be filed in a convenient location where interested personnel can read them more carefully. If
the quantity supplied is not correct (either too few or too many) please advise the Bureau promptly,

CONTRIBUTIONS: Contributions to this magazine are always welcome, All material should be addressed to

Bureau of Ships (Code 993-b)
The Editor BuShips Electron
Navy Department

Washington 25, D. C,

and forwarded via the commanding officer. Whenever possible articles should be accompanied by appropriate sketches,
diagrams, or photographs.

CONFIDENTIAL: Certain issues of BuSHips ELECTRON are classified confidential in order that information on all types
of equipment may be included. The material published in any one issue may or may not be classified, however. Each
page of the magazine is marked to show the classification of the material printed on that page. The issue is assigned
the highest classification of the material included. Classified material should be shown only to concerned personnel as
provided in U, S. Navy Regulations. Don't forget, many enlisted men are concerned with the contents of this magazine.

BuShips ELECTRON contains information affecting the national defense of the United States within the meaning of the
Espionage Act (U.E.C. 50; 31-42) as amended,

TDE-3 Radio Transmitting Equipment

TDQ Rudio Transmitting Equipment

TDE-2
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HOSE of us in the military service of our country have come to

look upon ELECTRONICS primarily as a weapon, either offensive
or defensive, to be used against any aggressor. However, we should
not overlook the tremendous achievements made in other fields such
as medicine, astronomy, nuclear physics, manufacturing, etc., directly
attributable fo the application of electronic principles and equipment.
In the field of medicine such apparatus as the X-ray, Diathermy ma-
chines, etc. have been used to ease the suffering of mankind and for-
ward the cause of medical research. Likewise in other fields, electronic
equipments have been employed to replace manual labor and lessen
mental strain, solving intricate problems in only a fraction of the time
previously required when accomplished by outmoded methods. TO
ELECTRONICS WE OWE THE GREATEST ADVANCEMENTS IN

THE HISTORY OF THE WORLD.
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