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by
E. BRADLEY, Philco Field Engineer

Description

This equipment generates 3000-megacycle r-f energy,
pulsed at 400 pulses per second in one-microsecond
pulses. Received energy displayed on plan position indi-
cator and bearing read directly as true or relative (de-
pending on setting of True-Relative Switch in Bearing
Control Unit). Range is determined approximately by
four concentric range marks on PPI, generated by cir-
cuits in PPI Unit. Accurate Range is determined by a
Range spot appearing on PPI, generated by circuits in
Accessory Control Unit. This spot varied in range by
rotation of hand crank of ACU. Range Switch on PPI
varies maximum range in Three steps; 4, 20, and 80
miles (modified equipments have additional switch for
two mile range used only when normal range switch is
in 4-mile position). Ships head is indicated by momen-
tary Bearing Control Unit Switch when on True, or at
0 degrees when operating at Relative.

Operation

1—Press “Start-Stop” Switch on bulkhead beside in-
dicator. Hold down for 5 seconds. (Meter in ACU will
rise to near 90 Volts, then after several seconds will rise
to 115 Volts.)

2—Wait two minutes, press red “Start” button on
PPI Unit. Sweep and Echoes should now appear on PPI
(with proper adjustment of “Int” and "Gain” Controls
on PPI Unit.)

Description of Units
Motor Alternator Modulator
Consists of 115-volt d-¢ drive motor, 115-volt 400-
cycle alternator (supplies all a-c used in equipment),

spark gap wheel to key transmitter; and a modulator.
Modulator includes charging transformer, one rectifier
tube (Type 705), and a 3-tube electronic voltage regu-
lator for alternator which controls output a-c.

Plan Pasition Indicator Unit

Houses PPI tube, with associated deflection coil, syn-
chro drive, mechanical bearing indicator dial and hand-
wheel and electronic circuits for production of sweep,
video, and markers. Houses high voltage supply for PPI
tube. Contains switch and relay for automatic correction
of discrepancy between antenna and PPI bearing.

Accessory Control Unit

Main purpose is to produce movable range mark on
PPI and indicate range on direct reading dial. Also indi-
cates on voltmeter the output voltage of the alternator,
controls IFF equipment (when used), and controls ship’s
head flash by means of “"On-Off” switch.

Rectifier Power Unit

Furnishes plate voltage for receiver and local oscil-
lator, and receiver screen voltage, Contains fuses, a relay
controling the modulator, and acts as a junction box tor
several cables.

Magnetfic Controler

Contains main line contactor, starter resistance short-
ing rclay, and overload relay.

Echo Box )

Gives artificial echo when tuned, which causes increase
in intensity of trace trom zero range out to a maximum
of about 5000 yards, or some range measured when
equipment is known ‘to be in good condition (will \’alr‘y
on each vessel). As equipment lowers in efficiency, this
maximum range will drop. Box is tuned to resonance
by watching neon lamp on top of ccho box, tune for
maximum glow,

List of Controls by Units

Plan Position Indicator

Marking

Type Control

Function

Start-Stop

Push Button

Applies high voltage to transmitter.

Off-On Knob Not used in SO series radar.

N-E Knob Shorts out thermal overload switch in transmitter
for emergency operation. This overload switch
removes high voltage from transmitter when
transmitter compartment temperature rises to
danger point.

Gain Knob Varies Receiver Gain.

Marks Knob Varies intensity of 4 range marks.

Tune Knob Vernier receiver local oscillator.

Tune Set Screwdriver Coarse receiver local oscillator tuning. Both Tune
and Tune Set vary local oscillator plate voltage.

Center Knob Varies point of sweep on PPI.

CW OFF CCW | Toggle Controls direction of rotation of antenna.

4-20-80 Knob Range switch.

Pilot Knob Varies pilot light brilliance.

SW-L Knob Controls cffective length of the sweep. (sweep
speed)

2-4 Toggle Puts maximum range at 2 miles when “4-20-80”
is in 4-mile position.

Int Knob Controls intensity of PPI.

Focus Knob Controls Focus of PPL

R—429 (In Screwdriver Multivibrator bias control, adjust when sweep is

PPI chassis) jittery.
Accessory Control Unit

Ship heading Toggle Causes ship’s head flash to appear when on. Dis-

flash ON appears when off.

IFE Toggle Causes IFF to operate continuously when up, mo-
mentarily when down.

Mark Knob Varies intensity of range spot.

40,000 yard set

8,000 yard set
Pilot

Tune

Gain

Tune

AFC Manual

Line Volts or

resonance

Screwdriver

Screwdriver
Knob

Sets mark on PPI to coincide with PPI fixed marks
on 20-mile range. First mark “low,” last "High.”

Same as above—4-mile range.

Varies illumination level in range window.

Not used in SO-1 or SO-8

: Reads only line voltage in SO-1 and SO-8
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Motor Alternator Modulator (Inside Unit)

IF

CHECK

R-113 Screwdriver
R-114 th
R-115 b
R-167 %
R-125 . b

Excitation to #1 alternator field.
Speed control.

Speed control.

Adjusts voltage regulator.
Adjusts voltage regulator filter.

Motor Alternator Modulator

F-104 Opens primary to voltage regulator supply.

F-105 Starter holding circuit fuse.
F-106 Antenna heater and motor fuse.
Rectifier Power Unit

F-201 Magnetron and receiver filament, a-c blower

(when used).

F-202 D-C blower motor (in transmitter).
F-203 Plate and filaments in rectifier power unit.
F-204 Waveguide shutter and PPI zero relay.

List of Fuses

F-206 Opens primary to high voltage supply to

Magnetron.

PPl Unit
F—401 High voltage fuse to PPI
F—402 D-C control circuits.
F—403 All synchros.
F—404 Indicator power supply.

Accessory Control Unit
F-701 Entire ACU,

Trouble Shooting Chart

IF

CHECK

Bulkhead “start-stop
switch” won't operate.

Indicator “'start” button
inoperative,

PPI sweep jittery.

PPI spot appears but no
sweep.

No sweep and no spot
on PPI but xmtr seems
OK.

No video.

No range mark.,

No indicator range marks,
echoes OK.
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. F-105 in motor alternator modulator.

. Interlock in rectifier power unit.

. Interlock in transmitter receiver.

. N-E switch on indicator.

. Thermal overload in magnetic controller,

. Overload thermostat in transmitter unit. (Turn “N-E”

to "E” as quick check.
F-206.

. 404 (in PPI),

. F-401 (in PPI).

. F-201 (in rectifier power unit).

. Interlock in -motor alternator modulator,

. Adjust R—429 (in PPI, multivibrator control).
. V—401, V-402.

. Deflection coil and brushes.

. Trigger input to indicator.

. V=401, V=402, V407, V-408 (in PPI).
. D-C supply in rectifier power unit.

. Deflection coil and brushes.

. F-401, F-404 (in PPI).

. V=409, V—408, V-407 (in PPI).

. F-203 (in rectifier power unit).
. V=301 to V-308 (in receiver) V—406 (in PPI unit).
. Check crystal current, local.

TR tube for blue glow. .
*#See last paragraph of chart.

. Trigger to ACU.
. V=401 (in PPI).

F-701 (in ACU).
V-701, V-702, V-703, V-704 (in ACU).

. Relay supply voltage (in ACU),
. K=701 contacts (in ACU).

V=401, V402, V404, V-405 (in PPI).

. R—462 (in PPI).
. 5-401 (range switch).

If out on one range check TC 401, 402, or 403 de-
pending on range out (in PPI),

Antenna won't rotate,

PPI sweep locks momen-
tarily at 0" degrees
relative each revolution.

PPI bearings inaccurate by
large error, does not
correct.

PPI bearing inaccurate by
small error.

. F-106 (in motor alternator modulator).
. F—403 (in PPI).

. §-402 (motor switch).

. mechanical binding.

. synchro voltages.

Servo systems.,
lignment of S-408 (in PPI) and S-501 (in antenna).
Each should be in center of cam when antenna is
stopped on ship’s head flash.

Stop antenna, rotate PPI deflection coil manually about

46 degrees, start antenna, If PPI sweep does not stop
at "0" degrees relative and wait for antenna to catch
up, check switches 508 (in PPI) and S-501 (in
antenna) to see that S—408 closes when cam strikes it,
and S-501 opens when its cam strikes. If each operates
normally, check F-204 (in rect. power unit), if OK
check relay K—401 (in PPI) for normal voltage and
contacts.

If bearings are only a few degrees off, and above check

shows PPI waits for antenna when displaced, stop
antenna on ship’s head flash and turn body of Synchro
B-501 in antenna until sweep is at 0" degrees rela-
tive with switch on bearing control in the "Rel.” (Be
sure differential gear is locked. Consult book for loca-
tion of differential gear.)

Normally operating systems have switch S-408 in center
of its cam and closed, S-501 in center of its cam and
opened, and ship’s head flash at *'0”" degrees rel. (with
equipment in ‘“relative”) All occuring simultane-
ously.

Loud arcing from trans- Usually caused by failure of wave guide switch to open.

mitter unit,

Receiver tuning.

Check F-204 (in rectifier power unit) before opening
the transmitter.

Insert meter into jack at left end of receiver strip (cov-

ered jack) set receiver tune control on PPI in center
of range. Adjust “Tune Set” control on PPI for maxi-
mum crystal current. Adjust coupling on mixer cable
till crystal current reads one-half ma. Insert low im-
pedance handset into video output jack on right end
of receiver. Tune L.O. cavity screw for loudest buzz.
Turn screw to T.R. cavity for loudest buzz. Gain
should be at maximum for this procedure,

SHIPBOARD AND SUBMARINE
COUNTERMEASURES INSTALLATIONS

The present radar countermeasures installations in
various ship class types are similar. This follows for
submarine types also. The following drawings are ex-
amples of typical installations showing equipment re-
quirements to fulfill shipboard allowances. Copies may
be obtained from the Chief, Bureau of Ships, Code 960.

Operational use of the equipment in these installa-
tions is cavered in the publication Radar Bulletin No.
11, OpNav 34-P-802, called “The Shipboard Radar
Countermeasures Operator’s Manual.” General informa-
tion is available in Confidential publication Radar Bul-

letin No. 7, OPNAV 34-P-0802, called “The Radar

Countermeasures Manual.”

BUSHIPS NO. RE100] 166

Typical arrangement
of RAD CM space
(shipboard)

BUSHIPS NO. RE100] 190

BUSHIPS No. RE100F 2004

Interconnection and
PWR wiring for
combined RCM
transmitter and
receiver room
(shipboard)

Interconnection dia-
gram for small
combatant vessels
and submarines
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MAINTENANCE
PARTS FOR
REACTIVATED
VESSELS

In view of the increased requirements for electronic
maintenance parts and in order to obtain the benefits of
the new integrated Electronic Maintenance Parts Allow-
ance Program for activating vessels of the reserve fleet,
the Bureau of Ships is furnishing each vessel a new al-
lowance in licu of attempting to fill the present on board
sets of equipment spares now stowed in metal boxes.
While it will not be possible in many cases to supply
stowage cabinets and bins for the new allowance upon
activation, it is planned to install such cabinets and bins
as soon as possible. In the meantime, cach vessel will
be supplied its new type Electronic Maintenance Parts
Allowance and will be expected to restow its mainte-
nance parts in Standard Navy Stock Number sequence in
its present equipment spart parts boxes.

The Electronic Maintenance Parts Allowance will be
supplied in two parts, Electronic Maintenance Parts (less
clectron tubes) and Electronic Maintenance Parts (elec-
tron tubes only). The Electronic Maintenance Parts Al-
lowance (less electron tubes) will be a composite listing
in stock number sequence of the maintenance parts for
all equipments supported. This allowance will also give
noun name, equipment application, total number of
cach item in use and number allowed. To further as-
sist the ships' personnel while operating with the above
allowance, a Stock Number Identification Table to be
placed in the instruction book is supplied for every
equipment supported by the allowance. This table is a
cross reference from the equipment circuit symbol to
the Standard Navy Stock Number. The Electronic Main-
tenance Parts Allowance (electron tubes only) will be a
composite listing in numerical-alphabetical order of all
electron tubes for electronic equipments (including in-

tercommunication) supported. Equipment application,
total number of applications and number allowed will
also be on the allowance.

To assist the ships’ personnel in accomplishing the
change from the equipment spare parts box system to
the integrated maintenance parts system, contractor teams
will be furnished by the Electronic Supply Office, Great
Lakes, Ill. These teams will also assist in preparing
requisitions, if necessary, and returning excess material
to the nearest supply activity. Deficiencies should be
marked on one copy of the allowance and this copy
should be used as a blanket requisition to the supply
activity for those deficient items.

The Electronic Supply Office will not attempt to fill
existing reserve fleet requisitions except in those cases
where the Burcau of Ships is unable to furnish the Main-
tenance Parts Allowance. Active fleet conversions will
proceed as scheduled.

MODEL TDZ/RDZ TESTING

The October 1950 BuSHIPS ELECTRON carried an
article on ""Communication Tests For Naval Vessels
Being Overhauled.” Mare Island Naval Shipyard sug-
gests, in this connection, that the most suitable frequen-
cies for testing shipboard radio equipment can be de-
termined from a study of JANAP 195A. Also, Chan-
nel No. 9 for the RDZ/TDZ. is 385.0_Mc.

Want some recognition for your activity? Why not
submit a feature article to the Editor of BUSHIPS
ELECTRON?

your priority equipments

and material requests

Information received in the Bureau of Ships indicates
that electronic supply activities and Naval shipyards,
particularly crystal grinding activities, continue to receive
requests for equipment and material with priorities as-
signed but no delivery dates shown.

With the demand for equipment and material con-
stantly increasing, it is imperative that priority requests
show realistic delivery dates in order to permit the sup-
ply activity to establish an orderly processing schedule.
Further, the subject activity indicators is covered in
ALNAYV 70, reprinted below:

“Attention directed to paragraphs 23004, 33021-7,
81206-7, BuSandA Manual. Addressees directed insure
assignments of A and B priority indicators are correctly
applied and explicitly justified and that realistic deadline
delivery dates for priority A, B, and C requests are as-

signed. Imperative reviewing authorities critically review A and B requests for justiﬁqtion and realistic deadline
delivery dates. In addition to priority A and B requests, supplying activities are enjoined in process priority C
requests and ship material in accordance with realistic specified deadline delivery dates obtaining authorization
for appropriate transportation as may be required. To preclude misconsignments of shipments made after expira-
tion of realistic deadline dates, supplying activities are cautioned to verify location of mobile units.”

MARINE CORPS NOTES

The Marine Ground Control Intercept Squadron 17,
U.S. NAS, Willow Grove, Pa. reports overheating of
the magnetron in an SP=1M. Although the voltage and
current were normal and stable and the ventilating
blower was in operation, the magnetron overheated and
melted internally. Further investigation revealed that
the air filter was clogged. When the air filter was
cleaned and replaced and a new magnetron installed,
the equipment functioned satisfactorily.

Squadron 17 also reported arcing in the transmis-

sion line of an AN/TPS-1B causing carbonizing of the
transmission line and the spark gap container. It was
found that the index joint in the antenna portion of
the transmission line at the finger contacts of the center
conductor was particularly badly pitted with carbon. The
carbon was removed and the coupling was built up with
solder and filed down to approximately its original di-
mensions. When the unit was tuned up after repairs
were made, performance was found to be excellent, with
targets detected as far away as 125 miles.
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A number of ships have been negligent about properly
maintaining and correcting the “Ship Electronics Installa-
tion Record” (NAVSHIPS 4110).

A word of explanation may clarify the purpose of
this form and the importance of keeping it up-to-date.
The following points are excerpts from NAVSHIPS
900,135 (Instructions for Maintaining Ship Electronics
Installation Record System).

The Ship Electronics Installation Record (NAVSHIPS
4110) is the only record of installed shipboard elec-
tronic equipment maintained in, or available to, the
Navy Department. The information and data provided
by this form are essential to the operation of various
divisions, bureaus and offices of the Navy Department
and to field activities such as Fleet and Type Com-
manders, Service Force Commanders and shipyards. It
is imperative that an up-to-date record of the installed
electronic equipment in all ships be available to the
activities.

This brief summary from NAVSHIPS 900,135 is
quoted for ready reference:

DO check all inventory forms immediately upon re-
ceipt by ship.

DO make all corrections, changes and additions in red
pencil or red ink.

DO correct first line only under $hip heading.

DO delete entries by drawing one red line through en-
tire item.

DO write in new items in any available space on form—
machine will place in order.

DO use complete model letters and type numbers.

DO use letters “SOB” when listing units which have
been separated from equipments.

DO report all electronic equipments on board.

DO list all serial numbers of all items. If none, indicate

by asterisk (*).

DO check and complete or correct all items marked by
letters “"CR” in voltage column.

DO list model letters and serial numbers of complete
equipments . . . not individual units (except con-
trol and indicator units).

DO list serial number of the major unit if no equip-
ment serial number is available.

DO list location Code “900” for all portable equip-
ment. ;

Do date all returned inventory forms.

DO code only actual voltages used.

DO code location of major unit of an equipment unless
otherwise stated in Section VI.

DO include prefix letters indicating manufacturer on all
commercial model and type numbers.

DO submit reports for reserve and Naval Reserve ships.

Do NOT change data under ship heading unless posi-
tive that change is official.
DO NOT ignore items marked “CR”—check and correct.
DO NOT re-type inventory forms,
DO NOT change the position of any entry to place in
proper order on form—machine will do this.
DO NOT omit slants and dashes from applicable model
letters and type numbers. '
DO NOT list units of complete equipments separately
(except control and indicator units).
DO NOT use incomplete model letters.
DO NOT omit letters “SOB” from type numbers of
separated units,
Mail corrected inventory forms directly to the Bureau
of Ships addressed:
Navy Department
Bureau of Ships (Code 980)
Washington 25, D. C.
A forwarding letter is not necessary nor desirable—
just place in a properly addressed envelope and mail.

—ServPac Information Bulletin

MODEL SR-6 ANTENNA
DIPOLES

The Charleston Naval Shipyard reports that during
recent overhauls of Model SR-6 antennas of the line
array type, it was discovered that several dipoles had
fallen off completely from most of the antennas under-
going overhaul, In one case as many as 50% of the
dipoles were covered by plastic dome covers at the bot-
toms of which the broken dipoles were found resting.

It is understood that wherever structural design per-
mits, Field Change #5 (the parabolic antenna) is re-
placing the present line array type. However for those
ships still having the old antenna, it is recommended
that inspection for the possibility of this defect be ac-
complished during overhaul period.

UNUSUAL SU RADAR
TROUBLE

The U.S.S. E-PCE(R) 852 reports a very unusual
trouble recently encountered by R. W. Maynard, ETC,
of the subject ship and J. B. Drew and C. L. Alger of
the U.S. Navy Underwater Sound Laboratory, New Lon-
don, Conn. A considerable amount of investigation and
trouble shooting by these three men was necessary to
solve this baffling problem.

When the SU was in operating condition, the A-scope

“presented 'veiling' effects and fluttering of target pips

and transmitter pulse. Magnetron and modulator cur-
rent were normal. The local oscillator was retuned sev-
eral times, with no results. The receiver appeared to be
working normally in both manual and AFC operation,
except for the veiling effects mentioned above. Targets
were received out to ranges of approximately fifty-two
miles.

The magnetron was replaced as were all tubes in the

" receiver, with no change in the erratic operation. Next

replaced all modulator tubes and checked all indicator
tubes that were in the affected circuits, The oscillograph
of the outgoing pulse of the modulator appeared normal.
Voltage measurements (20,000 ochms-per-volt voltmeter)
of the local oscillator and receiver were within require-
ments,

FIGURE |—Artist's conception of the A-scope of the
SU radar showing veiling effects. This effect was most
noticeable when the receiver gain was low, or when
the echo box was tuned and the ring time appeared
on the upper sweep.

After considerable testing and measuring, it was sus-
pected that the minus 255-volt supply, which supplies
the ‘plate of the local oscillator, was being modulated
with an a-c ripple. An oscilloscope check of Terminal
16 indicated the suspected a-c ripple was present in the
255-volt supply. In the process of isolating this trouble,
the lead to the receiver on Terminal 16 in the indicator
was disconnected. While disconnecting this lead it was
discovered that the lug on Terminal 16 had been twisted

until it was contacting Terminal DD which is almost
directly below it on the same panel. A-c voltage, meas-
ured from DD to ground was 65 volts. When this con-
dition was corrected the picture on the A-scope returned
to normal and the equipment worked correctly.

INDICATOR UNIT
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FIGURE 2—Diagram showing a portion of the SU
radar and indicating troubles encountered while
servicing the equipment.
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EDITOR

t feature of your magazine—ELECTRON.
and requests from fleet and shore per-
ems, gripes and questions on electronics
e S.ecﬂo'n i's not .+o E)e confused with .'I'he
Sl since its [r.1cepho.n in 1945, The continu-
AXE € personnel in the field—since we must first

€ can search out the answers and print

'{-% i

Continuing a new, and it is sincerely hoped, a Permanen
This new feature is the answer to numerous suggestions
sonnel for a medium of presenting their individual probl
matters and obtaining answers to such queries,AThis
FORUM which has been a regular part of the E
ance of this new feature depends entirely on y
receive correspondence from the field bef

them. As a matter of convenience,

The following are typical of the type of letters
received to date for inclusion in this colyn,.

Editor
BuSHIPs ELECTRON
SIR:

In reference to the “ELECTRON Magazine” binders, I
have received binders for the fiscal years 1946, *47, '48,
and '49 but no binders for fiscal 1950 and ’51. I think
the binders are excellent and serve a very useful pur-
pose in that all the magazines can be kept in a group,
thus enabling quick reference to same. Does the Bureau
contemplate providing binders for fiscal 1950 and '51°?

Respectfully
R. E. T. Lt(jg) USNR

Binders for the fiscal 1950 and °51 ELECTRON are
now available. These binders may be obtained by shore
Stations and other activities from either the Officer-mn
Charge, Publications Division, Bldg. 222-1, General
Supply Depot, Code 668, Naval Supply Center, Oakland
4, Cdlif., or from the O fficer-in-Charge, Publications
Supply Depot, Naval Supply Center, Bldg. 101, Naval
Station, Norfolk 11, Va. Ships will be supplied the
binders for Volumes V' and VI automatically under the

it is suggested you write directly to:

The Editor

BuShips Electron
Code 993

Bureau of Ships
Navy Department
Washington 25, D. C.

i} Sy - :
an_ze distribution given Volumes I through IV. 1t is
i’ ot ;’d out that Volume V1 is an 18-issue volume cover-
in
& 1he period July 1950 throngh December 1951.
Editor
Editor

BUSHIPS ELpcTRON
SIR:

I hf.l\’e observed, over a period of several months,
many instances where surface targets (particularly land
mass) have been detected on our search radar at ex-
t‘rcpndy long ranges—occasionally out to 175 miles.
Will you please explain why these extremely long ranges
occur and also advise if there is any way I can insure
obtaining such ranges consistently.

L. A, W. ET3, USN

T'he extremely long ranges are a result of “ Anomalons
Propagation” which is 1he general ferm for all non-
standard propagation. Your guestions will be answered
in full in an earl y issne of ELECTRON since we dre now
preparing a discussion of this phenomenci and its effect
on radar ranges, Editor
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