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and/or modifications so that we can check the
equipment for these changes.

The equipment was supplied with temporary
stopgap instruction books which contain no pic-
tures, etc. I feel sure that by now a permanent in-
struction book has been supplied and we would
appreciate a copy when available.

We are having a very difficult time in maintain-
ing dry air pressure in the antenna itself due to
old and leaky gaskets, etc. Will the lack of such
pressure affect the efficiency of the equipment?

The transmitter itself has the bad habit of burn-
ing out Type 527 oscillator tubes in short order. Is
this common in this type of equipment or does the
moving of the equipment shorten the life? Most
common troubles are internal shorts, gassiness and
tube breakage due to binding in the supports. Per-
haps a field change has corrected some of this
trouble.

We enjoy the ELECTRON very much and it passes
through all interested parties. Believe this new
feature of “Letters to the Editor” will be highly
beneficial to all concerned. We’ll have more ques-
tions for you later.

B. R. T., RMNC, O-1, USNR

1—No field changes have been issued to date for
the SK-1m mobile radar unit.

2—Instruction book for the SK-1m equipment
is NavShips 900,484, Advance Instruction Book for
Radar Equipment Navy Model SK-1m under Con-
tract NXsr-29461. The Spare Parts Catalogue for
the SK-1m, NavShips 900,485-1 has been cancelled.
NavShips 900,484 should be requested from the
nearest District Publication and Printing Office.

3—Dry air pressure should be maintained in the
antenna if at all possible to prevent the accumula-
tion of moisture and consequent accumulation of
corrosion and dirt. However, if the antenna is
maintained clear of corrosion and dirt, normal at-
mospheric humidity will not decrease the efficiency
of the equipment.

4—The difficulty you are experiencing with the
Type 527 oscillator tubes is something with which
the Bureau is familiar and the manufacturer is
presently making some efforts toward a solution
of this problem.

When additional information on your inquiries
is available the cognizant technical codes at the
Bureau of Ships will supply the information to the
field via BuSHips ELECTRON and/or the Radar

Maintenance Bulletin.
Editor
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Radar
Duplexers

by
VaucHN KELLY
Pearl Harbor Naval Shipyard

Pearl Harbor Naval Shipyard reports that ships
continue to arrive at Pearl Harbor with radars in-
capable of fully satisfactory operation because of
improper maintenance of duplexing systems. This
applies especially to SG-1b, AN/SPS-6, SR-3,
SR-6, SX, and SP radars. Statements by ships’ per-
sonnel who are responmsible for maintenance of
radars indicate that there is disagreement among
various training activities and repair activities as
to recommended maintenance methods. In general,

equipment instruction books give either no special

instructions, inadequate instructions or instructions
which we consider to be incorrect.

It is believed that maximum efficiency of radar
operation in the fleet depends on the employment
of suitable maintenance procedures by all con-
cerned. Since the presently available information
in regard to duplexing tubes appears inadequate in
the opinion of personnel at this activity, the follow-
ing procedures are recommended:

Cleaning of Duplexing Tubes

In order to insure optimum operation of tubes
which make contact with duplexing cavities by
means of metallic fins, it is imperative that the
fins be clean. This means that they must be free
from any material, such as grease or corrosion
products, whiech would interfere with low-resistance
contact. New tubes which have gold-plated fins

and are packed in sealed cellophane packages
should not require any cleaning before installation.
New tubes which have silver-plated fins will re-
quire cleaning to remove the silver sulfide or other
corrosion products which may be present. Any
tubes which have been previously used or which
have been exposed to the atmosphere may be as-
sumed to carry a film of grease, and will require
cleaning. This cleaning should be accomplished
by gentle application of a neutral silver polish,
followed by rinsing with hot water. Excess water
may be shaken off, and the tube then dried by
means of clean tissue paper. Lacking a suitable
silver polish, tooth paste or tooth powder moistened
with water may be used in similar fashion. The
dentrifice used should be preferably one of those
containing a non-curdling detergent, such as Pepso-
dent. Extremely old tubes whose fins appear to be
neither silver nor gold plated were probably origi-
nally silver plated but have lost their silver through
chemical or abrasive action. Such tubes should not
be used except in emergency, and when used should
be cleaned as above. After having been cleaned,
the fins of any tubes should not be allowed to come
into contact with substances, such as the human
skin, which will recontaminate them with grease or
corrosive chemicals.

Cleaning of Duplexing Cavities

Those portions of the cavity structures (herein
called the cavity “lips”) which come into contact
with the fins of the tubes must be free from any
foreign material which would interfere with good
contact. In general, the same cleaning methods
should be used on these parts as on the duplexer
tube fins. However, certain mechanical features
will in some cases interfere with efficient cleaning.
In the SR-3, SR-6 and AN/SPS-6, the cavity
cannot readily be cleaned without removing the
duplexer assembly. If the assembly is removed for
cleaning, care must be exercised to keep water and
other foreign matter out of the cavity, and care
must also be taken to reinstall the assembly in its
proper position. In the case of the SG-1b, the en-
tire gold-plated waveguide assembly should be
removed, after which the cavity lips can be cleaned
easily. Rinsing can be done by putting the whole
assembly under a water faucet, if desired. After
they have once been made thoroughly clean, cavity
lips may be expected to stay clean, provided that:

1—They are not recontaminated by insertion of
a dirty tube.

2—They are not exposed to airborne dirt.
3—They have not corroded nor tarnished.
4—They are not improperly handled.

Installation of Tubes

Tubes must be carefully inserted in the cavities
in such a manner that the fins make proper contact
with the cavity lips. In the case of the SG-1b,
it is possible to place the tube in such a position
that one fin is on the outside of its corresponding
lip and the other fin is on the inside of its lip.
Duplexing action in such a case will be very poor.
It is also possible to insert the tube properly in
one half of the split cavity and improperly in the
other half. This also will result in very poor opera-
tion and probably in destruction of the tube. In
the case of the AN/SPS-6, SR-3 and SR—6, care
must be taken to insert the ball tip of the tube
properly in the contactor inside the cavity. Undue
sidewise pressure on the contact fingers may spread
them so that they will not make firm contact with
the ball tip. Experience shows that in many cases
the fingers are not tight enough to make good con-
tact. This condition, if present, should be corrected
by slightly compressing the fingers. The rings
which clamp the tube fins against the cavity lips
must be screwed in tightly. It is generally insuffi-
cient to screw these in by hand. Therefore, a large
pair of pliers (“water-pump” or “battery” pliers)
should be used, and considerable force should be
used to insure firm contact. In the case of the split
cavities in the SG-1b, it is advisable, after pre-
liminary tightening of the cavity clamps, to loosen
the two cavity-joining screws one-quarter turn and
then retighten the cavity clamps. The cavity-join-
ing screws should then be retightened. The. pur-
pose of this latter procedure is to diminish the pos-
sibility that a burr in a thread will prevent the
clamp from seating properly. In the case of
SR-3, SR-6, and AN/SPS-6, it is highly important
that Field Change 9, 11, or 5, respectively, be ac-
complished. This field change adds two spacers,
one of metal and one of Neoprene, which improve
the contact between tube fin and cavity lip. It is
essential that the spacers be inserted in their proper
order; that is, the tube should be inserted first,
then the Neoprene spacer, then the metal spacer.
(Note that the applicable field change bulletins
provide for putting the spacers in the reverse order.
However, it has been found in practice that in-
stallation of the Neoprene spacer next to the
clamp may result in rolling up or bunching of the
spacer.) Some cases have been encountered where
the spacers have been installed between the tube
fin and the cavity lip, causing poor contact both at
the cavity lip and at the ball tip.

Procedures to be Avoided
Don’t attempt to clean any part of a duplexer
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with rubber eraser. Rubber erasers may contain
abrasive material which will injure the plating.
They may contain sulfur which will corrode the
metal. They are certain to leave a film of non-
conducting material (rubber). (Notethat NavShips
900,531, the final SG series instruction book, recom-
mends use of rubber eraser.) Don’t use carbon
tetrachloride or any other organic solvent as a final
cleansing agent for contact surfaces. To do so will
practically insure a thin coaing of oil or grease,
since these solvents are very apt to have picked up
such soluble matter during storage or previous use.

In addition, there is some reason to believe that
use of carbon tetrachloride promotes corrosion of
brass and copper. Don’t use crocus cloth to clean
contact surfaces. Crocus cloth is apt to injure
plated surfaces, and also leaves a film of non-con-
ducting material (iron oxide). Don’t expect a TR
cavity to tune properly unless the contacting sur-
faces are clean and tight. The sharpness of reso-
nance of a tuned circuit goes down when Q goes
down. And Q goes down when ohmic resistance
goes up. Dirty or loose contact surfaces are bound
to increase ohmic resistance.

NEW COUNTERMEASURES RECEIVING EQUIPMENT

The new radar countermeasures receiving equip-
ments being procured by the Bureau of Ships are
the Radio Receiving Sets AN/SLR-2, AN/SLR-3,
and AN/BLR-1. The Collins Radio Corporation
is manufacturing these equipments, less the an-
tenna systems, under Contracts NObsr-52150 and
52471. Delivery of these equipments is not ex-
pected until after 1952.

The AN/SLR-2, AN/SLR-3, and AN/BLR-1
equipments consist of remotely-controlled motor-
driven tuning units, mixer-amplifiers, indicator-
control units, remote switching units, D/F control
units, servo amplifiers, and power supplies. These
units are common to all three equipments. The
major differences between the AN/SLR-2, AN/
SLR-3 and AN/BLR-1 are the number of the
above units employed, their system arrangement
and cabling, and the antennas used.

The AN/SLR-2 equipment, for use on surface
vessels, covers the frequency range of 90-10,750
Mec. in a series of eight tuning units. Three mixer-

amplifiers and two indicator-control units are em-

ployed. The equipment is divided at 1000 Mec.

into a low-frequency and a high-frequency system.
One indicator-control unit is used with each sys-
The high-frequency system employs one

tem.
mixer-amplifier, while the low-frequency system

requires two mixer-amplifiers of different i-f fre-
quencies. Each system has its own power supply,

D/F control unit and servo amplifier.

The antenna system consists of four D/F an-
tennas and omni-directional antennas, including

the antennas CAGW-66131 and CAGW-66132.

The antennas and r-f tuning units are remotely

switched from the indicator-control unit.

All controls for the equipment are located on
the front panel of the indicator-control unit and
on the D/F control unit which is to be mounted

on top of the indicator-control unit. All cabling
enters the rear of the equipment units.

The equipment operates from 115-volt 60-cycle,
1-phase AC and requires approximately 3 kw in-
cluding the D/F control units. For dimensions and
cabling, refer to BuShips restricted drawings RE
100D 2013 and RE 100F 2011.

The AN/SLR-3 covers the frequency range of
1000-10,750 Mec. using the four highest frequency
tuning units of the AN/SLR-2. This equipment
is a system for use primarily on PT hoats. Only
one mixer-amplifier and one indicator-control unit
are required. The antenna system consists of one
D/F antenna and the AS$-371/S omni-directional
antenna. Remote switching of the r-f tuning units
and antennas is employed.

The equipment operates from 115-volt, 60-cycle,
1-phase AC and requires about 1500 watts. All
units except the antennas are the same as those
employed in the AN/SLR-2. For dimensions and
cabling refer to BuShips restricted drawings RE
100D 2022 and RE 8D 2013.

The AN/BLR-1 covers the frequency range ot
90-10750 Mec. using eight r-f tuning units. This
equipment is the countermeasures system for sub-
marines. It employs the units of the AN/SLR-2,
but uses an antenna system designed especially for
submarines. Only two mixer-amplifiers, one indi-
cator-control unit, and one D/F control unit and
servo amplifier are employed. The equipment re-
quires approximately 1500 watts including the
D/F control unit. For dimensions and cabling
refer to BuShips restricted drawings RE 100F
2000 and RE 100F 2001.

More complete information including outline
and mounting dimension drawings will be made
available at a later date after the construction of
the first production model by Collins Radio

Corporation.
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Joseph Henry, American physicist (1797-1878) devoted
his entire life to scientific'work. Of his ﬁany experiments,
he is known best for the development of the electro-
magnet, the principle of the electromagnetic motor and
telegraph, and experiments on induced currents. His
name will endure for all time, since the word "henry" is

the standard unit of inductance.
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