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THE ELECTRONICS SHIPS SECTION
TRAINS MEN TO SERVE THE FLEET

By J. L. TayLOR

The Ships Section of the Electronics Officer’s organi-
zation is ever-cognizant of the rapid growth of elec-
tronics in the Navy. The Electronics Officer knows he
must make every effort to keep the members of his
group well informed in the latest advancements.

This is normally accomplished in two ways: 1—DBy
sending selected members of his group to special
schools, some of which are established by the Bureau
of Ships and some conducted by manufacturers of elec-
tronic equipment under contract with the Navy. These
schools are established for the purposes of training pro-
fessional people in the technical advancements made in
the electronics field by the Navy, of acquainting them

The champ in for Fixin'.

with the proper procedures of installation, maintenance,
and operation of equipment, and of informing them
of the limitations and expected performance of these
equipments. 2—By working in close cooperation with
field engineers and manufacturing representatives sent
to this activity to assist with pilot installations of new
equipments.

Upon completion of a school or special  training
course, the individual is required to hold classes at the
shipyard and give lectures to the personnel of the
various trade shops, sections and other activities who
require or would benefit from the information,

The benefit of this training is passed on to the Fleet

in a number of ways. At the request of the Com-

manding Officer of a vessel,
for technicians and operators of the .
when ships availability permits, in an effort to famil-
iarize and acquaint them with the unique l?rObIGmS of
operation and maintenance of the new cquipments in-

stalled.

training classes are held
ship’s company,

This training program insures that the Electronics
Officer’s representatives (who help plan and co-ordinate
the work during installation or modification, and whose
responsibility it is for the final test and calibration
of electronic equipment) are well qualified to offer
technical advice and assistance to the personnel of
any group or trade shop which may find a need for
such service. It offers an added assurance that elec-
tronics work at this activity will be accomplished in
conformance with the highest standards of the Navy.

Joseph Taylor got his start in radio during his high
school days. Later, through service with the Bell
Telephone, Standard Oil, and Phillips Petroleum com-
panies,s he became firmly interested in the subject of
electronics and gained a considerable amount of pro-
ficiency in it. He entered the Mare Island Naval Ship-
yard in 1941, quit to go into active duty with the
Navy in 1942. Returning to inactive duty with the
rank of Lieutenant, he was transferred to the San
Francisco Naval Shipyard in 1945. He is now in
the Radio Engineering Section where he frequently
serves as acting Senior Supervisor.

The champ back in frghting trim.

In addition, a large number of this group are mem-
bers of engineering societies, such as the Institute of
Rad.io Engineers. Some are members of industrial or-
ganizations whose primary function is the advancement
f)f the field of electronics and the dissemination to
interested parties of information on technical advance-
fnents in this field. Many are taking advanced engineer-
ing courses from colleges, while others are radio ama-
teurs. It is with pride in our group, thercfore, that
we say each man is, through his own chosen means
and on his own time, making an effort to improve his
knowledge in this ever-expanding field of electronics,
that he may better serve. It is a well-known and well-
established fact that persons engaged in working in
the wide field of electronics are required, in order
to keep abreast of developments, to do more study and
experimental work on his own time off the job than in
any other field of applied science today. This service
is for you.

When at the San Francisco Naval Shipyard, contact
the engineers of Ships Section, Electronics Office, and
feel free to use its facilities,

ELECTRIC SUPPLY SERVES THE FLEET

By R. H. CORNELL

In order to carry out the vast construction, repair,
and maintenance programs at our Naval Shipyards,
attention must be given to three fundamental factors
involved in this work. These are personnel, facilities,
and material. Without an exacting and proper rela-
tionship between all three of these factors, a ship-
yard cannot function successfully. At the San Fran-
cisco Naval Shipyard there have been provided excel-
lent shop facilities for the processing -of electronic
equipment, and the plant is situated in the midst of
an adequate labor market. It is the mission of the Ship-
yard Supply Department to provide the material for
this operation in necessary quantities and at the re-
quired time.

Many thousands of specialized parts are needed for
the repair and maintenance of Navy clectronic equip-
ment. These must be of finest quality, in order to as-
sure continued operation of electronic equipment such
as radar, sonar, radio communication, and allied equip-
ment. Such smooth operation is vital to the operation
and safety of a ship, and it is obligatory if the ship is
to accomplish its assignment successfully.

The distribution of these parts to the Naval estab-
lishment in the right quantities and at the required time
is a large operation. It has necessitated the setting up
of the Electronic Supply Office, Great Lake;, Illinois,
charged with the control and distribution of this class
of material. This material is known in the supply
system as Class 16 material.

Electronics Supply Bldg. 813, San Francisco Naval
Shipyard. Home of 40,000 electronic itenis.

Before a widespread distribution of parts can be
made which are as complicated as those which go to
make up electronic equipment, it is necessary to develop
a language to describe them, a language which will
be understood by both technical people and laymen.
This language has been provided in the form of a
stock numbering system. The Electronic Supply Of-
fice has endeavored to describe every electronic item

within the system in a catalog, using a prescribed
system, or format, showing in an orderly sequence all
pertinent information, and listing cross-reference num-
bers. This catalog, furnished to all field activities, is
the medium used to translate material requirements
into terms of stock numbers.

At the San Francisco Naval Shipyard Supply De-
partment stocks of repair parts have been set up. These
stocks have been arranged according to stock number.
They are available to the shop for repairing equip-
ment, and to vessels as spare parts to replace those
previously expended for maintenance and repairs.
These stocks are automatically replenished by the Elec-
tronic Supply Office according to the number of issues
made during the previous three-months period.

Interior view of Bldg. 813, Electronics Supply. Packaged

parts are on the right ; unpackaged spares in bins on the

left. Wide aisles facilitate the movement of material on
fork lifts and trucks.

A stock of fast-moving items sufficient to cover a
three-months period is maintained in the Electronic
Shop and is known as Shop Stores. Here the mechanic
will find the ordinary small parts which he must use
frequently in his daily work, and may draw these
parts from the Storekeeper by signing an appropriate
chit. Routine replenishment of these stocks is accom-
plished by means of a Shop Store Requisition Nav §
& A Form 132, whenever low limits have been reached.

Major equipments and components required to ac-
complish planned overhaul or replacement, as well s
items that are used infrequently or those which are not
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practical to mamntain 1n shop stores, are drawn out
of the Supply Department by means of a Stub Requisi-
tion, Nav § & A Form M129,

Material required aboard ship is drawn out by
means of a Ship’s Requisition Nav § & A Form 43.
This is the requisition form which all ships should
prepare incidental to replacing depleted stocks of au-
thorized spare parts.

Ships cannot requisition Title B equipment, which
includes major equipment or test equipment. These
materials are supplied by the shipyard Electronics Of-
ficer. All of the necessary papers must be drawn up in
accordance with instructions contained in the Bureau
of Supplies and Accounts Manual, and must show the
necessary accounting information, as well as correct
descriptions and stock numbers. The completed re-
quests are then presented to the Supply Department,
Document Control Section, where they are logged in,
and, in the case of ships' requisitions, a folder pre-
pared. The requests are then delivered to the Stock
Control Section where they are screened by a technician
and preposted to the stock control cards, either for
direct issue, or as an obligation against incoming stock.
Stocks on hand are issued by the Storekeeper imme-
diately upon receipt of the preposted stub from the
Stock Control Section. Steps are taken to procure
items not in stock or those for which there has been
no previous demand by local purchase or by interim
replenishment. Deadline dates are assigned to thesc
procurement requests, taking into account the need
for the material and the priority of the work to be
accomplished, in order to assure that the material will
be on hand at the right time. These items are then
considered for routine replenishment at the next regu-
lar reporting period in order that they will be on hand
in sufficient quantity to meet future demands.

Oftentimes the material is required to meet an
emergency condition. Ordinarily, if the part requested
is in stock on the shelves at the shipyard, it is pos-
sible for a stub requisition to be “walked” through
in a matter of minutes. If the part is not in stock,
however, then it becomes necessary to procure it by
the best means possible to mect the deadline date.
First, the local area, which includes S$.8.D., N.S.C,
Oak17and and the Mare Island Naval Shipyard, is ki
vassed to determine if the part is available. Material
in stock at either of these activitigs can be procured
and brought into the ship}'afq”‘“thmfa lF(:w l:m%r?
after receipt of the stub requisition. I t1e ma erna
is not stocked at any local gover_nmeﬂt activity, a can-
vass is made of nearby electronic jobbers. A.“Y material
on the dealers’ shelves and suitable for th(‘_J_Oh at }_mn'cl
can also he procured under emergency conditions within
a few hours. If the material cannot be found anwa)ere
in the local area, requests are forwarded to ﬂw ]:.[ec-
tronic Supply Office, Great Lakes, 111, for their action.

It is not always possible to purchase materials within
the required time; at the present time the Electronic
Supply Office finds it necessary to forward many of
these requests to the Naval Purchasing Office for
procurement action. Upon receipt of notification that
E.S.O. cannot meet the deadline, a scarch is made of
remaining sources of material. Spare-parts boxes are
searched, and every possibility for substitution inves-
tigated. If the emergency warrants, it may be neces-

sary to cannibalize new equipments in stock. All of
these actions are initiated within the Supply Depart-
ment, and no further action is required from an ac-
tivity after it has prepared and presented a requisition.
Material received into the Supply Department in answer
to these requests is promptly delivered to the person
designated on the original request. If, after exhausting
all possible sources of procurement, it is not possible
to obtain the material or a suitable substitute in time
to meet the deadline date, the requesting activity is
notified in sufficient time to permit plans to be changed.

The electronics system within the Navy has grown
at a rapid rate since the beginning of World War II.
The number of repair parts required to support the
system has grown from a few hundred to an estimated
hundred thousand or more. Many of these are still
available only in spare-parts boxes. Many of them have
not been identified properly. There are now 40,000
items carried on our shelves at S.F.N.S., however, and
it is expected that this quantity will be doubled or
tripled as the system expands. Much of the ground
work is being carried out at a rapid pace at the Elec-
tronic Supply Office with the help of its field activities,
in order that all of this material can be made available
to fill our requests. In the near future E.S.O. will be
aole to analyze our requirements and control the stocks
in such a way that emergency procurement will seldom
be needed. In the meantime, there exists close coopera-
tion between all hands of the far-flung supply activi-

ties, in order that our obligation to provide electronic
material where and when needed may be efficiently ac-
complished to better serve you—the Fleet.

R. H. Cornell

Amateur and commercial radio operator since 1916,
R. H. Cornell received the degree of Bachelor of Sci-
ence from the University of California in 1931, He
worked as a research chemist in the petroleum industry
for ten years before joining the Mare Island Naval
Shipyard as a radar inspector in 1942, In June 1944
he was transferred to the San Francisco Naval Ship-
yard. He was in charge of the Material Section of the
Electronic Office when the Electronic Supply Section
functioned under the E.O. He entered the Supply De-
partment when it set up the Electronic Branch in
1946. Mr. Cornell has been in charge of the Electronic
Technical Unit since 1947, when the Electronic Branch
was integrated into the General Supply System.

WFA LIFTING-TUBE PACKING

A submarine, while operating at a depth of 300 feet,
suffered a serious leakage of water when the flax pack-
ing of the forward lifting tube of the hoist-lower mecha-
nism of its Model WFA Echo Ranging-Listening-Sound-
ing Equipment was blown inboard. .

Subsequent investigation disclosed that seven rings
of packing had been installed instead of the prescribed
six. This additional packing caused the packing gland
nut to be held on by only three or four fine screw threads
which were stripped by the pressure at 300 feet.

Damage to the packing can also result from the over-
zealous use of a grease gun. It is recommended thfwt the
packing gland nut be unscrewed several turns prior to
lubricating the packing through the pressure fitting pro-
vided on each of the packing gland assemblies. The
packing nuts should then be tightened so that water
leakage does not occur when the retracting mechanism
is in either the [owered or housed position. Hand tight
is usually sufhcient,

Planning Tips to the Fleet

By Lt. W. F. WADEWITZ

The Electronic Technical Desk, consisting of the
Assistant Planning and Estimating Superintendent for
Electronics, and two Civilian Technical Assistants, has
as its primary function the preparation and pre-plan-
ning of the ships’ repair and alteration work lists for
use by all shipyard departments and shops. The in-
formation used in this pre-planning phase is dependent
to a great extent upon the accuracy and amount of
information furnished by those ships scheduled for
an availability. Pre-planning work is begun by the
Technical Desk between thirty and ninety days prior
to the ship's arrival. This work may include s%xch
things as repairs, alterations, conversions, moderniza-
tion, and re-activation of all classes of naval vessels.
It is essential, therefore, in order to accomplish a timely
and efficient overhaul, that the ship’s personnel submit
extensive and accurate information on inventories and
condition of equipment.

Upon arrival of the ship at the Yard, the Electronic
Technical Desk jointly meets with the ship's personnel
to discuss scheduled work as well as recently encoun-
tered troubles. At this time additional work is screened,
authorizations are made, and a complete investigation
is conducted of local design problems or Bureau-handled
decisions.

The civilian technical assistants are present and
available at all times during the availability to assist
the ship’s personnel with any problems which may
arise. With the completion of the preliminary planm_ng
work, their services become available to furnish in-
formation or specifications on any phase of electron.lcs.
Co-operation between the ship and the Technical
Desk is of great importance, to assure the vessel that
the maximum amount of work will be accomplished.
Remember that this co-operation should not start when
the ship first reaches the yard, but several months or
more prior to that time. -

Keeping this in mind, we know that your ship,

with your help, will reccive the very best job possible.

% Submit detailed work requests early.

* Assign a high priority to all work which definitely
must be accomplished.

% Let it be known if an ﬂpproved alteration aer;ldy

has been made.

% Tell the Yard all you know about the origin of
the troubles with your equipment, and all displayed

symptoms,

% For additional work during availability, submit sup-

plementary requests as carly as possible.
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* Submit S & A Form 43 early enough to allow for
procurement of the spare parts which you need.

% Co-operate with the Yard personnel at all times,
before and during the availability. This leads to greater
efficiency. :

Production Tips to the Fleet

By LieuT. ELLIs H. AVERILL

The production problems we are confronted with
in making electronic repairs or installations do not
differ greatly from other types of shipboard work.

The timely, efficient accomplishment of any shipboard
work requires a flow of accurate information to per-
mit first, planning and second, scheduling and procure-
ment of material.

To facilitate this flow of information and to further
simplify and implement the necessary work on your
ship, the following suggestions are submitted:

% Carefully recheck your IBM inventory against both
your allowance list and the equipment actually on
board.

% Prepare a complete list of each component of every
unit of equipment on board, giving serial number, exact
location and location of main power switch; in this
manner you can eliminate delays caused by personnel
transfers.

% Determine and record the status of field changes
in each unit of equipment.
% Complete BuSandA Form 127 on all units of equip-
ment which are scheduled to be removed from the
ship.
% Operate each unit of equipment as much as prac-
ticable, particularly underway, and observe the perform-
ance of the equipment. Knowledge of the following
details is most helpful to the repair activity in deter-
mining the extent of work required:

1—Excessive heating.

2—Vibration or noisy operation.

3—Arcing at the brushes.

4—Recurrent bearing failures.

S— Variation of current and voltage readings from
normal.

6—Recurrent vacuum tube or other electronic com-
ponent failures.

7—Specific comments on th
and radio antennas.

8—Definite statements C !
sonar hoist-train, and all rotating equipments are most
desirable, particularly observations made while under-
way,

It cannot be over-emphasized that early submission
of complete details on difficulties encountered in the

e condition of all radar

n mechanical condition of

operation of any unit of electronics equipment are
time saving, make authorization more likely, and insure
correction within vessel's availability.

% Upon arrival stow or lock up all loose gear such
as extra hand sets, head phones, tools and instruments.
% Contact your Assistant Repair Superintendent or
Ship Superintendent (Electronics) as soon as possible
after arrival regarding the progress of the work or any
questions concerning shipyard procedure, organization,
or other matters requiring attention.

% Last but not least, make the acquaintance of key
yard personnel assigned to your ship, particularly the
Ship Superintendent, Electronic Engineers, Quartermen
and Leadingmen Electronic Mechanics, Electricians and
Machinists.

Tips for the Techs
By C. M. MILLER

Many V] range helipots are damaged beyond repair
because improper installation permits the moving arm
to run past the end stops. In replacing this range heli-
pot, R635, use an ohmmeter and follow the instructions
given on page 7-15 and 7-16 in the V] instruction
book (Navships 900,829-A). The internal helipot stop
and the external mechanical stop must be synchronized
to avoid breakage of the internal stop and jamming of
the moving arm. Similar precautions should be observed
on range helipot replacement in VF repeaters.

If VF phasing-bridge-balance controls need calibra-
tion, and an AJ scope is not available, use a 256B A/B
range scope for emergency calibration.

Thirty-six-speed servo-system troubles in VF repeaters
can be isolated by cutting out the 36-speed systems, per-
mitting single speed operation only. O.S.C. 36-speed
can be cut out by grounding terminal No. 52 on
E-1309; a ground on terminal No. 19 on E-1306 will
cut out the Azimuth 36-speed.

To isolate antenna rotational troubles caused by faulty
slewing motors, worn gear trains, defective synchros,
etc., or to secure emergency antenna rotation, apply
about 1 volt a.c. to the input terminals of the antenna
control amplifier for steady antenna rotation.

Low a-c voltages for test or calibration purposes can
be obtained from the tube socket filament pins on a
tube tester. An adjustable a-c voltage, 0 to 78 volts,
can be conveniently obtained from any two stator leads
of a test synchro when the rotor leads (R1-R2) are con-
nected to a 115-volt a-c source.

Targets close in to CV's may fade out of the SU

radar as the concentrated 3-degree cone beam pattern
will be above the close targets.

Poor signal response on the SU radar can often be
traced to faulty antenna reflector bowl alignment. Ex-
cessive looseness between the reflector drive arm and
the reflector shaft, caused by wear in the taper pin,
can give a droop or boost of several degrees from the
stabilized level position. Realign stabilizer and reflector,
replace taper pin and tighten lock nut.

Excessive heating of equipments with internal space
blowers can often be traced to reverse rotation of the
blower.

Burned resistors R109 to R117 in a V] driver unit
may be caused by the grounding of R118’s holding
clamp to a rivet in the protective cover over high-voltage
cable plug, E110. Place insulating material over the
rivet or bend the holding clamp of R118 to eliminate
contact to rivet and ground.

Beware of false range readings when using a V]
repeater on delay. It is possible to crank in the second
transmitter “‘bang” and second duplicate row of targets
if the V] is operating from a high pulse-repetition-fre-
quency radar, such as the SG or SU. The second “bang”
ranges can be calculated from the formula:

106
P.RF.x12.2
or, roughly,
82,000

P.RF.

As an example, an SG at 1000 P.R.F. will start 2
second row of targets on a “delayed” VJ at 82 miles.

= range, in radar miles;

= tange

Loss of power to the SX stable element will cause
relay K-3221, the 30-second time-delay relay in the
Antenna Control Amplifier Assembly, to be de-enef-
gized, stopping the amplidynes and antennd’ rotation. In
an emergency, the relay K~3221, may be energized and
antenna rotation restored by connecting a jumper from
terminal No. 2 to terminal No. 39 on E-3201 in the
Antenna Control Amplifier Assembly. Stow switch
$-3706, on the SX Main Control Unit must be placed
in the Stable Element OFF position to keep the an-
tenna erect.

Rotational failure of SG antennas can occasionally
be traced to an inoperative load-divider (Field Change
No. 47) which has been incorrectly connected to a
non-vital a-c power source external to the SG supply.
One installation, corrected at the San Francisco Naval
Shipyard, had the load-divider connected to a galley
lighting circuit. Failure of this galley light circuit de-
energized the load divider and stopped the amplidyne
and rotation of the SG antenna in a dense fog between

the Farallones and the Gate, causing the radar tech-
nicians much embarrassment.

Several engineering service calls have been made to
ships reporting, “no SG antenna rotation.” Simple as
it sounds, the trouble was found to be loss of gyro
O.S.C. excitation and the failure of the operator or
technician to change the NORMAL-EMERGENCY switch,
lower left corner of the console, over to the EMER-
GENCY position.

Troubles in the SG driver and “bootstrap amplifier,”
characterized by loss of magnetron current, can often
be isolated as follows: 1—magnetron and modulator
high voltage is present if magnetron current meter
needle “wiggles” when .the variac is rocked quickly;
2—observe the “trigger” pulse on the monitor scope—a
vertical trace indicates that the modulation generator
is functioning; 3—a brightened spot one third of the
way down on the “trigger” trace indicates that the
driver unit is O.K. up to the 304th modulator grids;
4—if the brightened spot, usually seen as the knee on
a normal trigger pulse and caused by feedback from
the 829 bootstrap amplifier, is not visible, the trouble
may be between modulation generator and the 829
or in the 829 bootstrap circuit.

As TR tubes age, the tuning plugs will have to be
moved progressively farther out in order to reach
the cavity-tuning peak. Tubes should be changed at
recommended intervals or at least before the tuning
plugs have to be backed out completely.

Don't interchange those external cable connections
before thoroughly checking lead markers and color
code against the “Elementary” and “Isometric” installa-
tion prints. In many instances leads and color codes
are switched in hidden junction boxes, leading one to
believe that mistakes were made in the original in-
stallation. -

A very useful gadget for radar trouble shooting is
a single high-impedance headphone equipped with alli-
gator-clip leads. Sync and video can be easily heard
and distinguished. By the use of a 0.01-p rfd blocking
condensor in one lead, sync or video can be followed
through coaxial cables, amplifiers, etc, from source
to termination. It can also be used for tuning by con-
necting to the 2nd detector output and peaking for
maximum repetition-rate amplitude.

In extreme emergencies, the BM or BO series of i-f-f
equipment may be used as a short-range low-power
search radar. The calibrated monitor scope will indicate
large targets up to 12 miles.

Do not remove the ‘“grease” found in modulator
pulse cable plugs, such as that used on the SR, SP, SU

>
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SX radars. This “grease” is a special Dow-Corning
No. 4 Compound inserted in the plugs during installa-
tion to minimize high-voltage arcing and corona loss,

.Some SV radar antenna reflectors are made of alu-
minum rather than brass. This aluminum reflector

should be frequently inspected for small cracks and
breaks.

The small micro-switch on the bottom of the SS radar
wave guide fitting, located in the periscope well, can
cause considerable trouble. This switch will break very
easily if the periscope travel is not carefully adjusted.

The R.CM. equipment can be used to monitor
the operation of the ship’s radar and i-f-f equipment.
The pulse rate, pulse shape, and frequency can be
checked. If the R.C.M. equipment is uncalibrated, pe-
riodic comparative measurements can be made.

If the i-f-f equipment fails to respond when keying
is made from either the SS or SV radar positions,
first look for trouble in the Remote Control Relay
Box, CN 23AGK. This box contains two relays, one
for each of the search radar positions, and there may
be insufficient “wipe” to the relay contacts to maintain
proper operation.

Stubborn intermittent and fading troubles can often
be isolated by applying external heat from a hot solder-
ing iron held close to resistors and capacitors. Any
shifts in value or circuit performance will quickly
identify the faulty component.

THE ELECTRONICS SHIP SECTION
SERVES YOU—THE FLEET

By SAMUEL SLAVIN

The Electronics Ship Section is a group composed of
radio, radar, and sonar specialists whose members pos-
sess a broad background of radio engincering and
a specialized knowledge of specific Navy electronic
equipments.

The Electronics Officer is responsible for the accqm-
plishment of all electronics work during a ship’s availa-
bility in the shipyard or in the immediate San Fran-
cisco Bay arca and therefore must Im\'-'c qualified elec-
tronics personnel in his Ship Section 1N ordc-r. to meet
The time clement is usually
Due to shortage of shipboard
and inventories of

assigned work schedules.
a very important factor.
personnel, incomplete work lists,
electronic equipments on board, _
for the Electronics Planning Officer 1o rely on the
Electronics Ship Section to supply all informatign and
necessary details for the planning and preparation of

it becomes necessary

the electronic work schedules, electronic equipment al-
lowance lists, and other allied data. When a ship
arrives in the shipyard for overhaul or voyage repairs,
the personnel of the Electronics Ship Section are the
first to go aboard to test and analyze the condition of
all electronic equipments, determine repairs, modifica-
tions or alterations necessary, and prepare a complete
and concise technical report for the Electronics Plan-
ning Officer. This must be accomplished in a minimum
of time so that installation plans may be prepared and
job orders issued to start work as soon as possible
in order to complete the job on schedule. Through-
out the overhaul period, the personnel of the Ship
Section keep close contact with the progress of the
shipboard and shop electronic work, furnishing tech-
nical assistance and advice when necessary. They
keep in liaison with, and furnish assistance to, the
Design Branch in the preparation and subsequent tech-
nical review of electronics installation plans. Similarly,
they furnish assistance to the Planning and Estimating
Branch in the preparation and subsequent technical
review of job orders, design requests, electronics work-
load and overhaul schedules, cost estimates, and ad-
vance material planning for ship electronics work.
When all shipboard and shop electronics work is
completed, the engincers test and calibrate all the elec-
tronic equipments and instruct the ship's crew in their
proper use if necessary.

Frequently a ship arrives in the shipyard or in the
San Francisco Bay Area with an availability of only
one or two days but requiring émergency repairs to
its radio, radar, or sonar equipment, The engineer
from the Electronics Ship Section assigned to the job
must quickly diagnose the trouble and personally make
minor repairs on board or call in technicians or arti-
sans in order to get the ship on its way.

A review of the qualifications and background of
the men ins the Electronics Ship Section at the San
Francisco Naval Shipyard shows that almost all of
the men have been engaged in radio or electronic
work prior to World War II. Some were radio en-
gineers in private industry or at Naval establishments.
Most of the men have been radio amateurs of long
standing; others have been members of the Naval
Reserve  (Communications Section).  About sixty-six
percent of the men served in the Navy during the
last war and have had the opportunity to receive
special electronics training at Naval service scheols,
such as at Harvard, M.I'T., Bellevue, Treasure Island,
and others. Upon completion of the service school
courses, they have been actively engaged in the opera-
tion and maintenance of electronic cquipment on various
Naval vessels. Some of the men were members of
the Electronics Field Service Group who joined our
Ship Section after the close of the war. Others have

received specialized training on specific electronic equip-
ment, having previously worked for manufacturers of
electronic equipment such as Western Electric Com-
pany, R.C.A., Raytheon, and other leading industrial
concerns. ‘For more than two years most of these men
have been in the Electronics Ship Section of this ship-
yard, and their special electronic training and experience
have proved to be of great value.

When your ship is in the San Francisco Naval Ship-
yard or in the San Francisco Bay Area, contact the Ship
Section for whatever electronics problem you may have.
They will assist you in finding a solution to your
problem or will refer you to the proper section within
the shipyard. These engineers are the Electronic Of-
ficer’s special representatives in the yard and are here
to provide you with a maximum of service and- assist-
ance. These men are here to serve you—the Fleet.

Samuel Slavin

Samual Slavin received a B.S., degree in electrical
engineering from the University of California in 1927.
Engaged in radio research with the General Electric
Company, he later was radio engineer with R.C.A.
Communications. In 1940 he joined the Radio Lab-
oratory of the Naval Gun Factory, Washington, D.C.,
as radio engineer in charge of special projects assigned
to the Laboratory by BuShips. He was transferred to
the San Francisco Naval Shipyard in 1945 and has
been in charge of Radar Engineering, Ship Section,
since 1946.

ERROR IN MODEL SA ANTENNA BOOK

The “Service Manual for Antennas and Antenna
Pedestals Radar Equipments SA, SA-2 and SA-3,” Nav-
Ships 900,733, contains an error in the sparc parts sec-
tion. Item 39, manufacturer's designation, should pe
changed from 203-SV (ball bearing) to 203-8-12.

Maintenance and Repair
of Navy-Owned
Teletype Equipment

In view of the current shortage of qualified teletype
maintenance personnel in the field, it devolves upon the
operating personnel to make certain preliminary tests to
ascertain if the trouble can be remedied locally before
calling the teletype repairman.

The routine maintenance and test procedures to be
described in this paper are in actual use at some of the
larger Naval activities. Although the details may need
to be modified to fit a particular installation, the prin-
ciples themselves are sound. These suggestions may
therefore be used as a guide for personnel at any tele-
type station.

CLEANING

In order to obtain maximum usage from the equip-
ment and to reduce the number of breakdowns in service,
a daily routine cleaning should be carried out _by the
local operating personnel. This routine should m_clude
dusting the machine, inspecting and changing the ribbon
if necessary, cleaning the type and platen, inspecting the
power cord and connections, inspecting the signal lines
for any signs of deterioration or damage, inspecting the
machine for signs of mechanical wear or damage, and
checking tightness of all fuses and plugs. A record ‘of
the routine accomplished should be kept in the equip-
ment log. It is important that all the routine mainte-
nance be accomplished without interruption to regular
communications, The usual safety precautions for han-
dling all electrical equipment should be observed.

PRELIMINARY TESTS

Before calling a teletype repairman the following pre-
liminary tests should be made by the operating per-
sonnel. .

Motor or rectifier fails to operate. Check power out-
let socket with test lamp or voltmeter to make sure there
is power, If power is available, remove the power plug
from its socket and check the screw-in type fuse in the
back of the machine. To gain access to this fuse, lift
the cover off the machine. Be sure to lift the cover
straight up until it clears all parts c?f inner r_ncc]mnism_
The fuse in quf.‘StiOﬂ will be found n tl](.? l(’ft-hal‘lq-r{j.ar
corner of the machine. Check the fuse with a continuity
tester; if the fuse is bad replace it. If it is goo.d, e —
the two fuses in the rectifier power unit. To gain access
to these fuses, unlatch door of power unit by turning
holding 5(‘rcw; on cover onc-hnl‘f -lurn to leflt with a
screwdriver. Check the fuses; if found to be bad re-

place them with good fuses. If transmitter-distributor
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motor fails to start, the transmitter-distributor fuse,
which is located in the right-hand-rear corner of the
Model 19 table, should be checked, and replaced if found
to be bad. If power is available at the wall outlet and all
fuses check good, call a teletype repairman.

Machine runs oper. This means that the machine con-
tinues to run when the operator is not typing on the
keyboard, but nothing is recorded on the teletype paper.
It may be determined whether the local machine is at
fault by operating it on "local test.” All machines hav-
ing a rectifier power unit may be operated in this manner,

To operate the Model 15 teletypewriter on “local test,”
find two patch cords, one with the plug painted red,
and one with the plug painted black. These are located
under the table. Remove these plugs from the jacks
marked LINE and plug them into jacks marked LocAL
TEST. One jack is marked red and one is marked black.
Be sure to plug the red plug into the red jack, and the
black plug into the black jack. To operate the Model
19 teletypewriter on “local test,” put the line switch

key in the center position. This switch is located at the
left side on front edge of table.

When the machine is set up for “local test,” type a
few lines on the keyboard. If the local machine runs
normal, it may be eliminated as a trouble source. If it
still runs open, call a teletype repairman.

If your machine runs normal on “local test,” the trou-
ble is probably in the interconnecting cables or in the
telephone leases line.

Machine garbles. Proceed the same as for “machine
runs open’’; if garbling continues, replace the type 215
relay. To gain access to this relay, lift cover straight up
until it clears all parts of the inner mechanism. The
relay is located in the left-hand-rear corner directly above
the power fuse. Pull the relay straight out—do nor rock
or twist. 1f garbling continues after “local test” call
teletype repairman.

If these tests are performed by the operating person-
nel, a great number of emergency calls for teletype re-
pairmen will be eliminated.

TELETYPE TAPE FACTORY

The “teletype tape factory” is an arrangement of tele-
type machines whereby one to three identical teletype
tapes can be simultancously made from an original.

The “tape factory” described here is suitable for
minor and major teletype relay centers for the purpose
of "manufacturing” additional tapes required for mul-
tiple tape routing where the “tape recovery” method for
rerunning tapes to multiple addressees is not desired.
At the Minor Relay Office at Shanghai, where this
“factory” was developed, an average of 1900 to 2200
dispatches are passed through the office daily. Ap-
proximately 125 require cutting extra tapes at the “tape
factory” with an average of 284 tapes cut. Although a
maximum of 4 tapes may be produced at any time, in-
cluding the original, the usual number is one or two
additional tapes.

The arrangement consists of two Model 14 typing
reperforators (send-receive) and one Model 14 typing
reperforator (receiving-only) installed on shelves in a
frame, one atop the other, the receivlzﬂg'onl}’ unit at
the top. A Model 14 transmitter-distributor is located
at the lowest level, just to the right of the framework

holding the reperforators. See cuts.
typing reperforator adds to the

wing tape to be “patched.”

One  send-receive
utility of this assembly by allo
Two such units are not required and should not be used

in this manner where receive-only reperforators are

availab]e,
The power supply is located in a cabinet on which
the reperforators and transmitter-distributor rest, and

consists of an RA-87 Rectifier Unit, plus a BE-77 Line
Unit. :

A 4-position rotary switch is used to supply 110 v. a.c.
to the motors of the reperforators. One side of the
supply is common to all motors, the other side goes to
the switch. The switch is so arranged that one, two or
three reperforators are on at the same time. The motor
of the transmitter-distributor is also connected to one
position of the switch so that when one reperforator is
turned on the transmitter-distributor is also turned on.
The 4th position of the switch is the oFF position of
all motors.

The selector magnets of all reperforators, the key-
board contacts of the typing reperforators, and the con-
tacts of the transmitter-distributor are connected in series
with the BE-77 Line Unit. Therefore, when the trans-
mitter-distributor or keyboard on either of the typing

reperforators is used, tapes will be cut by the reperfora-
tors whose motors are running.

This “factory” was constructed by station personnel of
material at hand in the absence of standard commercial
equipment. An old surveyed former British commercial
transmitter cabinet was utilized for the supports for the
three reperforators. A salvaged metal cabinet was em-
ployed to house the RA-87 Rectifier Unit and the BE-77
Line Unit and rotary switch and to support the trans-
mitter-distributor and reperforator mount. Credit is due
Chief Radio Electrician W. M. Howell, USN, formerly
Electronics Officer at Shanghai and his enlisted teletype

FIGURE 1—Rack Mounting of “Teletype Tape Factory.”

maintenance assistant D. P. Ross, SN, USN, for design
and construction of this unit,

For offices which might have a sufficient volume of
multiple-address traffic a local modification might be
made to include a second transmitter-distributor mounted
above the present one utilizing two rotary switches, one
to transmitter-distributor A" and reperforator “A”
and “B,” and the other wired to transmitter-distributor
“B" and reperforator "C.”" This would produce two sets
of tapes simultaneously, a master tape and two extras
for the lower unit, and a master tape and one extra for
the upper.

The commercial tape factory is more flexible and em-
ploys up to three transmitter-distributors and three reper-
forators. It is not readily available to all offices, how-
ever, and occupies much greater floor space.

This unit has been in continuous use for about eight
months with no difficulties experienced other than the
usual normal maintenance of the component parts.

REPERFORATORS

T

10V AG.

| I
[
8
TO 10V DG,

IN RA-87 (I

Figure 2—Schematic Diagram of “Teletype Tape Factory.”
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Model WFA T.D.M. Training Difficulty

Submarine Signal Company engineers working on the
USS Halfbeak at the Electric Boat Company report that
they found the wrong oil in the reduction gear box of
the bottomside training unit CBM-10558 of the Model
WFA Echo Ranging-Listening-Sounding Equipment.
The oil cans were properly marked “SAE 80 EP” but
contained a much heavier oil which had been poured
into them by mistake. These Submarine Signal Com-
pany engineers estimate that this difference in viscosity
of the oil amounts to a }4-horsepower drag.

It has been estimated that half of all the equipments in
the field have the wrong oil in their training gear box,
and that all equipments shipped recently have the wrong
oil. In all these equipments the gear boxes should be
drained, flushed out and refilled with the proper oil.
The proper oil is SAE 80 EP (extra pressure), Army
Spec. 2-105.

As a matter of interest, it may be noted that the Sub-
marine Signal Company is continuing to work. on a
change in the design of the motor to overcome the train-
ing difficulty encountered with the torpedo detection
modification (TDM).

Model SC/SK Replacement Antennas

During the last 18 months of World War II there
were an increasing number of failures due to deteriora-
tion of the antennas of Model SC/SK Radar Equip-
ments. In an effort to remedy this condition, the elec-
tronics divisions of the Bureau of Ships have developed
and procured a quantity of stainless steel antennas to be
used as a replacement for all SC-series and SK-series
antennas.

This new antenna is being furnished in two fre-
quency bands, blue (NT-66ALA) and yellow (NT-
6GALB). The blue-band antenna has a Mk 3 IFF
orange-band antenna incorporated, while the yellow-band
antenna has a Mk 3 IFF purple-band antenna incorpo-
rated. A total of 42 blue-band and 41 yellow-band
antennas have been distributed to major Naval activities,
and are available for immediate use as replacements.
Since only 23 sets of grid coils and tuni.ng stubs .(1.1
yellow and 12 blue) were procured originally, l.t is
requested that the present antenna color be retained

where practicable.

The antenna pedesta e
proves the accessibility and serviceability o
and gears, A fixed sub-base and pedestal column' sup-
port the stationary section of the pedestal transmission
line, the drive motor, three synchros and a two-compart-
ment gear box. The pedestal shell, which revolves about

| is a new design which im-
f the synchros

the pedestal column on an upper and a lower bearing,
supports the reflector. The 66ALA and 66ALB reflectors
are similar to those in the SK-3 array. They scan in
azimuth at approximately 5 rpm with a beam measuring
about 22° in the horizontal plane and 40° in the verti-
cal, as compared to an SK-3 beam of 22° in the horizon-
tal and 16.5° in the vertical.

The antenna servo-synchro system is a duplicate of the
standard SC/SK antenna with the exception of the an-
tenna drive motor which has a separately excited field.
A rectifier power unit (CRP 20AEK) is shipped with
each new antenna to supply d-c energy to the separately
excited field of the drive motor. All presently installed
SC/SK series antenna drive motors, with the exception
of the SC-5, have permanent-magnet type fields. The
rectifier power unit (CRP-20AEK) is not required
when an SC-5 antenna is replaced by a new 66ALA or
66ALB antenna since a similar power unit has been in-
corporated in the SC-5 control unit' When an SC-1
antenna is being replaced, the 21AAE amplidyne must
be replaced with a 21ABU amplidyne,

The following drawings have been distributed to
major Naval activities to assist in the installation of the
G6ALA and GGALB antennas:

RE 66] 576A Outline and mounting

596A SC-1 interconnection wiring
597A SC-2

598A SC-3

599A SC-4

600A SC-5

601A SK

602A SK-2

603A SK-3

Attention is invited to BuShips confidential letter
Serial C-982-790 (982) over C-EN28/A2-11 dated 7
August 1945 in regard to the maintenance of shipboard
radar antennas. A quantity of SC-2 and SK dipoles and
feedlines have been distributed to major Naval stocking
activities for the repair of these antennas. Antennas re-
moved from shipboard requiring minor repairs should
be reconditioned as soon as possible and placed in stock
for reissue. Miscellaneous parts should be salvaged from
antennas that are beyond economical repair. Replace-
ment of antennas beyond economical repair must be spe-
cifically authorized by the Bureau of Ships because in
some cases weight and moment compensation will be
required.

A standard shop procedure is being prepared by the
Bureau of Ships for the electrical testing of reconditioned
antennas. It is requested that all procedures now being
followed by any yard or repair activity be forwarded to
the Bureau of Ships (attention Code 982) for evalua-
tion and possible inclusion in the standard shop pro-
cedure being prepared.

S

Synchro Synchronizing Transformer
By Harry B. DuNLAP

The synchro unit is extensively applied in electronic
equipment, especially in radar systems; therefore the
Navy Electronics Technician must be thoroughly trained
in synchro theory and practice. Since the subject in
general has been very well covered by “United States
Navy Synchros, Ordnance Pamphlet No. 1303,” dated
15 December 1944, such material will not be repeated
here.

It is here assumed that the reader has absorbed the
material in OP 1303 and is familiar with the general
tules for the zeroing of a synchro-control transformer.

Little has been said, however, about one important
but elusive component used in conjunction with 1X
synchro-control transformers—the “‘synchronizing trans-
former” or “bucking transformer.” This transformer is
elusive primarily because of its small physical size,
coupled with the change in psychological perception one
acquires when gazing upon a “nest” of synchro units,
servo-motors, gears, etc,

Today, too many ships are requiring engineering
service to correct erratic operation of synchro control
systems and bearing errors because their technicians
are overlooking this important component of the 1X
system. A partial listing of typical radar units in which
this transformer is used follows:

SP Radar Train Control.

SP Radar Mk 8 Mod 2 Stable Element Train Control.
SX Radar Mk 8 Mod 4 Stable Element Train Control.
SX Radar DG Synchro Amplifier.

Bendix Synchro Amplifier, CM—211103-A.

Figure 1 illustrates a sample connection diagram
for a synchro amplifier with the typical connection of
the 1X synchronizing transformer in the 1X synchro
control transformer rotor. There are slight variations
to the location and connection of the synchronizing
transformer; however, the end results are the same.
The Mk 8 Mod 4 Stable Elements probably have the
most difficult circuit to analyze, since those equipments
use the 6.3-volt filament winding of the Train Control
Amplifier for synchronizing the 1X synchro system.

The primary of the synchronizing transformer is
supplied by the synchro phase-voltage (R,—R:) of
the incoming “S” synchro voltages which go to the
stators of the synchro control-transformers. The voltage
from the secondary of the synchronizing transformer,
usually of the order of magnitude of 1.5 to 7.0 volts,
is introduced in series with the 1X synchro control
transformer rotor voltage. This voltage is inserted into
the rotor circuit to prevent the servo-synchro system
from locking-in 180 degrees out of synchronism, or
to have the output 180 degrees out with respect to the

bearing input. This voltage from the secondary of
the synchronizing transformer is sometimes given the
name “anti-180-degree zeroing voltage” or ‘“bucking
voltage.”

Synchro-control systems are frequently aligned by
technicians who ignore this “anti-180 degree zeroing
voltage,” with the result that erratic operation of the
controlled radar equipments follows. It is imperative
that the electronics technician analyze and fully under-
stand synchro theory and practice and radar synchro
control systems before he Icosens those three clamps
that rigidly maintain a synchro unit in place. Several
times on CV’s the incorrect alignment of the 1X synchro
control transformers in the Bendix Synchro Amplifier
and the SX radar DG synchro amplifier have resulted
in erratic training of the SX radar antenna and hunting
of the SU and SK radar antennas.

The following list comprises some of the more
common symptoms encountered where the 1X synchro
control transformer has been improperly aligned and
the “‘synchronizing voltage” neglected:

1—Non-equal ¢-w and c¢-c-w torque.
2—Non-uniform ¢-w and c-c-w training.
3—Hunting as ship changes course; frequent loss of
complete control.
4—Bearing error. The greatest observed error, five de-
grees, was found where a Mk 8 Mod 2 Stable Element
had been zeroed with neglect of 6.3 volt synchronizing
voltage in the train amplifier.

When a synchro control transformer is zeroed, the
following rule must be observed:

Where a synchronizing or bucking voltage is in-
serted in series with the rotor voltage of a synchro
control transformer, always measure the algebraic sum
of the two voltages, rotating the body of the synchro
unit for a minimum meter readin g
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FIGURE 1—T'ypical synchro amplifier connection,
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I. When installation changes occur
2. For your annual report
No letter needed
No typing required
ust mail corrected form to
BuShips, Code 980.



