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Lt. (jg) J. A. Callner of EFSG reports that an NK-7
portable projector assembly was rigged for operation on
an AMc(U). When the unit was turned on, no signal
trace appeared on the recorder paper. All interccnnec-
tions between power supply, projectors and indicating
unit were checked. Plugs used for connecting the pro-
jectors to the driver receiver indicator unit were found
to be corroded. After cleaning the contacts of the
plugs, good signal traces were recorded. As these plugs
are subject to salt water spray, it is necescary to keep
them protected when the projector assembly is sccured.
Two dummy receptacles for these plugs are being
mounted near the projector assembly so that they will
have protection when the fathometer is not in use.

Good soundings were obtained when the projectors
were about four to five feet below the surface of the
water. This position of the projectors enables the equip-
ment to record satisfactory depths as the ship made
speeds from one to eight knots.

—E. F. §. G.

CONTACTS
In the Western Electric Weekly Technical Newsletter,

D. F. Sanders reported that during the past week 3
QJA equipments arriving at his location have needed
repair due to the same cause—namely badly worn con-
tactors K301, K302, K303, etc. Mr. F. J. Case, the en-
gineer handling these jobs, believes that these items are
being overlooked in various Navy Yards and suggests
that the word be passed along.

Inasmuch as this trouble will undoubtedly appear on
most equipmems after considerable time in service, it
appears that tne cleaning of these items should be given

more attention. The effect of these contactors being
worn or broken makes the adjust of the zero set and
pulse length a difficult job.
—Western Electric
. |
MARK 22

Corosion in coaxial connecticns on the Mark 22 may
be prevented in the following manner:

Jacks J305-1, J305-3, ]J304-2, and their corresponding
plugs, P-1601, P-1602, and P-1604 are weatherproofed
with Dow Corning #4 Ignition Sealing Compound. The
connection is first placed inside the plugs and jacks
wherever a union is made. Caution is exercised to keep
the compound away from the cen-
ter conductor. After the connec-
tors are put together, the com-
pound is smeared wherever there
is a chance for monsture to enter
the fitting. Finally, the connector
is sealed with two layers of rub-
ber tape, two layers of linen tape,
and a couple of coats of insulat-
ing varnish is applied.

~Western Electric

[ |
MARK 8 TRANSMITTERS

Due to the numerous failures of C-22A in the D-
150960 transmitter, which are evidently caused by an
excessive surge of voltage when the transmitter is turned
on, it has been decided to disconnect this capacitor.

C-22A is in the middle bypass of a 3-section RC
smoothing filter in the bias generator circuit. C-22A

and B capacitors are built as one unit and anly the "A"

D-150960 transmitters.

side is to be disconnected. This change applies to all

—Western Electric

|
MARK 22 TUNING AT SEA

Because of insufficient time in port, it has proven
necessary to be able to tune the Mark 22 radars while
underway at sea.

After a fair degree of accuracy has been obtained by
information as given in the instruction book, the tuning
may be accurately peaked up through the use of the
TS-33/AP as a tunable “X" band echo box, as follows:

The TS-33/AP is coupled
into one of the waveguide
taps of the Mark 22 system.
Using sufficient attentuation,
i.z. minimum sensitivity, in
order to prevent crystal dam-
age, the magnetron frequency
is determined. Then, in or-
der to protect the TS-33/AP
crystal detector while using
this instrument as an- echo
box, its crystal is unscrewed from the socket until the
crystal current drops of zero. In order to obtain maxi-
mum ringing time, the T8-33/AP sensitivity control is
set to maximum. As the unscrewing of the crystal from
its socket will produce detuning of the frequency meter,
the micrometer head will have to be set to a new value
as determined on the Mark 22 radar. Once the microm-
eter head on the TS-33 /AP has been set to give ringing
on the Mark 22 the r-f adjustments may then be tuned
for maximum ringing range.

|
RADAR EQUIPMENT MARK 22

Interference was observed on all bands of the RBO
Receiver when the Mark 12 pulse was terminated in
the dummy load. Maximum interferenge occu.rre.d
around .95 mc, 1.9 mc, 3.8 mc. It was radmte@ princi-
pally by the power cable to the Mark 22. All interfer-
ence ceased when the Mark 22 transmitter hgusmg was
bonded to the Mark 12 antenna frame, shunting around
the upper right shock mount.

D-150960 TRANSMITTER-RECEIVER

Regarding MK 8 field change #29; MK 16, MK 27
field change #17; SJ-1 field change #46.

It has been found that the bracket supplied to mount
the coil L(1)1 is not tapped as shown on the drawing
and must be done before installation. The drawing also
fails to show a white-blue wire fromltl‘ne conc}cnser.
This omission may confuse the technician trying to
make the modification. The wire is connected between
the 33-ohm resistor and the coil.

—E. F. §. G.

—1Western Electric

Western Electric

MARK 13

The following circuit changes will make the range
line controlled by the Meacham range unit dotted and
the range line controlled by the long rang unit solid.

'Referring to switch S1 on the long range unit wiring
diagram, Figure 7-9, in the instruction book SHIPS 327.

(a) Transfer wire #52 (white-blue-brown) to the
LR terminal to which wire #54 (white-yellow) is con-
nected.

(b) Transfer wire #53 (white-brown-orange) to the
adjacent unused LR terminal of the same switch section.

E. F. §. G.

WCA POWER SUPPLY DIAGRAM

Lt. (jg) A. D. Jones of the EFSG submits
the accompanying diagram to show the ac-
tual wiring of the A.C. supply to T-1406 in
the rectifier section of the QB (CBM
52252) Driver Rectifier of WCA/WCA-1
equipments. He states that all available
schematics show T-1406 connected directly
across the A.C. line. The auto transformer
shown (U-6447) was installed to reduce the
primary voltage to 100 volts because the
secondary voltage of T-1406 was too high
for the equipment. A large number of the equipments
he has checked showed the presence of the auto-trans-
former coupled as per diagram.

SubSig. states that T-1406 was Raytheon U-6319 and
that it was replaced with U-6319A on all later equip-
ments. However, all instruction books still list the
characteristics T-1406 as U-6319 instead of U-6319A.
Here are the characteristics of the two transformers:

S.5. §03-303 Raytheon U-6319 S.5. 803-303 Raytheon U-63194

Pri Sec Pri Sec
Turns 130 2420/CT1210 130 2100/CT1050
Wire 15E 26E 15E 26E
D.C. Res. 0.44 138 0.44 125
Volts 115 2020 115 1760
Amps. 0.25 0.21

On all equipments in which the auto-transformer
U-6447 is not installed, T-1406 should be Raytheon
U-6319A having specifications as listed above and re-
placements should conform to those specifications.

—E. F. §. G,

(K 5-1802 15
- B |auTo-TRANS
FROM 115V 1-1402 P (U-64a7
&0 INPUT — 100 RATTHEON)
o c

TO PRI OF
T-1407, T-1408
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FALSE ECHOES IN
D-150960 TRANSMITTER-RECEIVER

A series of false pips, approximately 200 yards apart,
and of decaying amplitude, have been noticed on the
range indicator in several SJ/S8]-a/8]-1 equipments, par-
ticularly when the BO was detuned.
Elimination of this condition can
be accomplished by replacing the
.01 pf capacitor across the crys-
tal current meter with a capacitor
whose value is somewhere in the
vicinity of .003 pf. The value is
critical and a little trial and error
may be necessary for your particular
equipment. Information of your tri-
als and results will be appreciated.

—Western Electric
H

ELECTRON TUBE TYPES 2K25 AND 723A/B

Electron tube type 2K25 has been designed to permit
broader hand tuning and to be usable in place of the
723A/B in all present or contemplated equipment ap-
plications. This tube has been branded 2K25/723A/B
to indicate that 2K25 tubes should be employed in the
changeover where 723A/B tubes will not operate sat-
isfactorily. It is intended that the double branding will
be eliminated in the forthcoming “JAN" specification
for this type, which will henceforth be designated as
Type 2K25. Current stocks of Type 723A/B sl?ould b_e
used until exhausted in those equipments in which their
performance is satisfactory.

—BuShips

—

NOTHING BUT /
FAILURE REPORTS;

Every time a technician goes aboard a ship of differ-
ent class from his last billet (or sometimes a different
ship of the same class), he comes face to face with gear
that is not familiar to him. If it isn't a new model, it
may be a modified equipment. Change has been the
order of the day since the war began, and each new
installation and modification brings its own peculiar
set of problems. As a result of this condition, it is
almost impossible for the technician to stay abreast of
the developments in his field. For this reason, the
Bureau of Ships has sponsored a program of field en-
gineering available to naval activities for consultation
and advice on problems concerning installations, main-
tenance and operation of electronic equipment. These
groups are composed primarily of the factory field rep-
resentatives and of the Electronics Field Service Group
(EFSG) personnel.

The factory field representative is a civilian. Perhaps
you have seen him around, wearing his shield-shaped
collar insignia bearing the legend “"U. S. Technician.”
Perhaps you have wondered on whose authority he is
in the yard, at the advanced base, or aboard the AKA
headed for “Island X.” Regulations governing techni-
cians, published by the Office of Naval Opecrations in
conformance with the Secretary of the Navy's letter
OP_BO,S__:;, serial 223630, dated 19 November, 1943
says in part: “In order that manufacturers’ and con-
tractors’ field representatives—hereinafter referred to as
“Technicians”—may be properly accredited for overseas
journeys to combat areas, or overseas areas under naval
control or in which naval forces are operating, the fol-
lowing orders will govern. . . . . " He is there "' . . . for
the purpose of observing the operation or installation of
equipment and armament, and /or assisting in the main-
tenance and repair of such equipment, and for scientific
research.” There are at present some 1100 of these fac- -
tory representatives, about 250 of whom are serving'
overseas, at advanced bases, repair ships, tenders, and
at various points for special work as directed by FMO.,

(

)
v

Engineer
the Field

\

ComServPac. These engineers are representatives of
seven companies: Hazeltine, General Electric, RCA,
Raytheon, Submarine Signal, Western Electric, or West-
inghouse. They Interest themselves in the equipment
manufactured by the company they represent.

One of the difficulties of this system of “civilian in
uniform” is that his status is not always understood
by military personnel. To quote further from the CNO
regulations, he is . normally treated as a com-
missioned officer in such matters as messing, living ac-

commodations, and transportation. ... " He may " ...

| be granted the privileges of ship’s service activities

aboard ship and at shore stations outside the United
States.” He “shall be considered as officially attached
to the Naval Force or Vessel to which he reports.”

The factory field engineer is trained by his home
company, at company operated training scl}t:}o[s and at
the factory. He is expected to know his firm’s equip-
ments from top to bottom — testing, aligning, and
trouble shooting. He is expected to know what new
cquipment his company is developing, and be able to
make field modifications as they are authorized. He
maintains a close liaison with his employer which re-
sults in rapid dissemination of the latest operational
and maintenance information in the field. He instructs
Naval pcrsonnel in the operation and maintenance of
his company's devices.

The program is at present expanding, the bulk of the
increase being earmarked for overseas duty. Over 200
letters of commendation have been received from sat-
isfied commanding officers.

On the strictly Navy side of this story, we find the
EFSG program. It was designed to bring immediate
technical aid to the fleet, wherever and whenever it is
needed, to give full instruction on installation of any

.ncw Naval equipment, its maintenance and operational

procedures and the use of the latest test sets. The group
is in business to assist fleet administrative ofhcers, and

electronics officers, in getting technical knowledge and
skill to the point where it is needed. The personnel of
the Electronics Field Service Group are selected for
their practical knowledge as well as familiarity with
research and development programs now under way.
They must work closely with the manufacturers, and
their knowledge and experience must fit them to assist
technical personnel of the Navy in mastering new gear.
They include graduate electrical engineers as well as
men trained in Naval electronic schools. Many of them
have recently returned from the Fleet, and so have a
first-hand knowledge of, and sympathy with, Fleet prob-
lems. When assigned to EFSG the engineer is trained
by special courses in Naval schools on ship and shore
radar, sonar, radio and navigational aid equipment.
Special training is given in the plants where the equip-
ment is produced.

The services of the EFSG are available to assist in
installation of equipment, to accompany it on shake-
down cruises, to go from ship to ship under way, always
seeing that the maximum benefits are being realized
from the equipment of all of the ships of the division.
They will see that the operators understand the capa-
bilities and the limitations of their equipment.

EFSG engineers report back to the Service Forces and
to the Bureau of Ships all the problems they encounter.
These field reports make it possible for the overall elec-
tronics picture to be viewed at one time—new installa-
tion problems, troubles peculiar to various classes of
ships, to differing climates, and field conditions.

When a new piece of equipment passes the design
stage and contracts are let for its production, EFSG en-
gincers are assigned to observe its manufacture, and to
act as consultants. Here men with fleet experience pre-
sent the Navy point of view to the factory. Not only
are modifications introduced, but instruction manuals
are written or revised. These same men are available to
serve in the field as instructors and as installation ex-
perts when the equipment is ready. In this way the
Navy has its own experts on new and complex equip-
ment. When an EFSG man goes aboard a vessel, he is
equipped to handle any and all of the electronics jobs
of that ship, regardless of the firm producing the gear.

To obtain the services of EISG, application should
be made through the chain of command to the Com-
manding Officer of the Electronics Field Service Group,
Naval Research Laboratory, Washington, D. C., with a
copy of the request to the Burcau of Ships. This may
be by letter, dispatch, or telephone as appropriate. Liai-
son between EFSG and the Service Force and between
factory representatives and the Service Force is main-
tained at all times so that an engineer near at hand
may be dispatched to the spot; thus the time delay is
cut to a minimum.

S VIINIQIEINOD
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B Ships equipped with

surface-search radar are

Drawing made from a Zenith- iin;ll)l;aih:;?, Fhetlf xjoblem
Watch Scope showing the presen- . i
tation of three different plane runs. ~ C1ge in the area overhead.
The first run passed directly over-  This hole or shadow-area
head; in the other two the plane  results from the low angle
passed the antenna to starboard.
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of the radiation pattern.
The higher the plane, the
sooner it will pass into this safe area of non-detection
as it approaches the radar. It is clear, then, that some
means of detecting high-altitude planes at short ranges
must be provided.

Relief for this situation is now available to ships
having two SG’s in the form of a field change which
converts one of them into an equipment which will
provide overhead coverage. Such a converted radar
carries the colorful and descriptive title of "“Zenith
Watch.” Specifically, this modification is known as
Field Change No. 54 and is applicable to SGa, SG-1,
SG-b, and SG-1b radars. It consists of a replacement
of the antenna reflector and RF feed, but does not af-
fect the pedestal. The modified antenna is known as

- ZenithWatch Radare

- REMOVING THE OVERHEAD SHADOW

ROBERT HECKSHER, ENGINEER, BUREAU OF SHIPS

Navy Type CRP-66AK2. Just to keep the record
straight, here is what the equipment model letters turn
into after modification:

SGa becomes SGc
SG-1 becomes SG-1c
SG-b becomes SGd
SG-1b becomes SG-1d

Because this upward-looking radar will not permit
the use of standard targets for tuning, the modification
is accompanied by the installation of an OBU-2 Echo
Box. To make the modification should require about
six hours plus about four hours to install the echo box.
It is possible to make the conversion without the aid
of Navy Yard facilities if competent personnel are
available, but if this is done, extreme caution should
be observed when working aloft. Complete instructions
accompany the modification kit.

Although the term Zenith Watch suggests that the (€
radar is “looking” directly up, actually the beam width
in the vertical plane provides coverage from 20° to 90°,
measured from the horizon. This coverage is, of course,
affected by the roll and pitch of the ship. An indica-
tion of the radiation pattern in the vertical plane is
given in the accompanying polar diagram. The diagram
indicates a sharp reduction in field strength between
65° and 90°. This decrease in power would, at first
glance, indicate poor coverage near the zenith. Such is
not the case, however, for two reasons: (1) The re-
flecting area of a plane increases very rapidly as it comes
overhead where the full wing and fuselage surfaces are
presented to the transmitted beam, and (2) for a given
altitude, the slant-range of a plane nearly overhead is
much less than at lower angles. As a result of these two
factors the signal presented on the scope is essentially
constant from 65° to 90°, thus assuring adequate over-
head coverage.

Polar diagram of the field strength of the modified an-
tenna taken in the vertical plane. Degrees are
measured from the horizon,

SG vadar is converted into Zenith Watch by this modified antenna
reflector and r-f feed. The antenna pedestal is not affected.
In the horizontal planc the antenna beam width is
51/, degrees (measured from half-power points).
The zenith-watch antenna is so designed that there

is no reflection obtained from surface targets unless they
are very large and close.

The PPI presents the target conventionally at the
longer ranges. However, as the target approaches an
overhead position, the indications increase into arcs of
considerable size, until when overhead a complete circle
is formed. This circle results from the back radiation
which, although not sufficient to cause confusing sig-
nals, results in a solid cone of coverage in the overhead

. region regardless of antenna orientation. The radius
of this circle gives the altitude of the aircraft as it
passes overhead.

ANTENNA

REFLECTOR

Ly IVILINIQIINOD




ONFIDENTIAL

/_
L

48

PUBLICATION NEWS

RECENT INSTRUCTION BOGK

DISTRIBUTIONS

The instruction books listed below have been dis-
tributed during the period of 15 May to 27 June 1945.
Those books which have "SHIPS" short titles are avail-
able at the Registered Publications Issuing Offices, and
the others may be obtained from Radio Material Officers.

Preliminary editions should be replaced with final
editions where they are indicated as available.

MODEL SHORT TITLE EDITION
AN/CPN-3............. SHIESI 287 oox simmnssnss F
AN/CPN-6............. SHIPS 290.......... P
AN/UPM-1 and SHIPS 236.......... 34
AN/UPM-18.
BN v caoss a0 oim o0 s v SHIPS 2328 .cuwwvnnn B
BRL. . onmns sis s s onm aomineys SHIPS 285.......... P
EXES .o vim oo 0b mmmime NAVSHIPS 900,399.. F
COXG S o 7 0 58 00500 Beoiboo il S 0 3 mm i Comm.
DASE. ..o ey SHIPS 322, .. F
Dumont Type #233 ... .. .. F
Cathode Ray
Oscillograph.
F-20/UPR Wave Trap... NAVSHIPS 900,582.. [IM
LA o s s co....... NAVSHIPS 900,378.. P
LO-3. ... . a4 & NAVSHIPS 900,285.. F
MAM............conn NAVSHIPS 900,588.. P
MBM. .. .. NAVSHIPS 900,581.. F
OBO........... ... NAVSHIPS 900,562A. F
T Y F
NJ-4.... NAVSHIPS 900,431.. F
OBL.. ... . NAVSHIPS 900,471.. F
OBL-1........ L NAVSHIPS 900,227.. P
OBU-3. .. . : SHIPS 308A......... P
PN-1...... o  ; SHIPS 323, vumsn o 6 P
0OCL4, QCL-5, QCO-2, NAVSHIPS 900,522.. F
QCJ-6, QCN-3
QCL-8, QCJ-9, QCN-4, NAVSHIPS 900,523.. F
QOCO-3
BICOV. ... oo v v e v e e v e s sin e momimmn v g Tie F
L I S e e o F
RDF F
RDM o g g s ... F
RDP..... NAVSHIPS 900,555 F
Remote Control Equip- NAVSHIPS 900,297.. F
ment for SCR-573A
and SCR-5374A.
SW .o v s i 40 w0 P
TDN-2/3/4. . .. AT -
TDO-2.... .. . NAVSHIFS 900,271, . F
Teletype Madel 19, W ¢ [
Instruction Manual #26.
TS-15A/AP.... CO-AN 08-35TS 15-2. I
*T3-28/UPN..... NAVSHIPS 900,521 I
TS-34A/AP. . ... AN 08-35TS34-4 .. F
TS-102/AP and o F
TS-102A/AP.
Type CAGOQ-66AFL-1 I
Submarine Antenna
Assembly.
Type CAITH-23408 NAVSHIPS 900,397.. P
Y True Bearing
Control Unit.
Type CAQT-47438 NAVSHIPS 900,403A. F
Antenna Coupling
Assembly.
Type CBM-50AFO Raar SHIPS 305. ... P

Repeater Adapter.

Type CCI-60063
Frequeney Alignm:
Oscillator

NAVSHIPS 900,487

MODEL SHORT TITLE EDITION
Types CDU-55ADP and  SHIFS 354.......... F
CDU-350ACU Plan
Position Indicator,
Types CG24275and. 4 e v s ne sa s sy I

CG-24257 Selector
Switches.

Type CG-62141 Auxiliary
Junction Box.

Type CHT-211141
Motor Generator,

Type CHT-211142
Motor Controller.

Type CHT-211204
Motor Generator Set.

Type CHT-211271
Motor Generator Set.

Type CHT-211275
Motor Generator Set.

Types CRV-35047 for
RBB-1 and CRV-35048
for RBC-1 Receivers
Crystal Control
Adaptors,

Type CTZ-10415 Radio
Direction Finder
Prefabricated Shelter.

Type CYJ-10443 Dummy
Load for 108 T Series
Transmitters.

Type NMA-3A UHF
Field Strength and
Noise Meter.

WCA-3 ovminin o o o i

NAVSHIPS 900,393.. 1I
NAVSHIPS 900,467.. F

NAVSHIPS 900,506.. I
NAVSHIPS 900,401.. F
NAVSHIPS 900,571.. F
NAVSHIPS 900,530.. F

NAVSHIPS 900,665.. F

.................... P

NAVSHIPS 900,525.. P

*—Available only through Bureau of Ships—Code 250F

F—Final
P—Preliminary

II—Installation Instruction
I M—Instruction Manual

MODIFICATION OF TDT TRANSMITTER
REDUCES EXCESSIVE CURRENT

It has been reported that during normal operation of
the model TDT equipment the contacts of the slow-
release relay SRR have burned out, apparently due to
excessive current through the small contacts of this type
of relay. Field activities may, if desired, modify the
equipment as shown in the accompanying diagram.

Modification of Model TDT Transmitter

W—BALR
VRIS0
via NOTE 3
5046 |Vi
SMA
4 oFeer
]
8 SV. 3A.
o4 swi
‘? % NOTE | v2
o o
n u
' F {
’_" W - = —
g5 [T IE | oo
0 ad
= oo FS5
F RIS =3
- Hu c24
Q >q o0— 354 _i—]
3‘3‘ Note 1: Remove connection from
| F center tap of transformer w.nding
j/ at point indicated by the arrow;
NOTE 2 SRR then re-connect the celﬂtel' tap di-
= rectly to ground, as shown.
Note 2: REpla(’:E with 0.5 amp.
L:P iuse. .
_@_ Note 3: Replace with a 1500 ohm
resistor. _
Note 4: Install a 0.756 amp. fuse.







