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by
LCDR J. R. Wagrp, USN
U.S. Naval Air Station
Lakehurst, N. J.

During 1950 a special allotment was procured
for modernization of the entire antenna and
ground system at NAS Lakehurst. The original
system was highly inadequate for the extensive
operational requirements. After modernizing the
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Photograph of ground showing rock salt.

old system, measured results showed an unusually
high increase in radiated omni-directional power,
as much as 10db over previous measurements.

The old antenna system consisted primarily of
straight-wire antennas running parallel in virtually
a horizontal plane, and cut to the same random
lengths. This introduced extremely high absorp-
tion losses and limited transmitter output match-
ing. Also, the horizontal aspect of the antennas
caused the radiation pattern to be highly direc-
tional.

The transmitters employed are designed to op-
erate with 15 wave-length antennas. The random
length of the old antennas caused extremely poor
loading. Most of the new antennas are vertically

35-foot whip antenna for Model TCA. Note steel
base built into roof for support.

View showing vertical aspect of antennas. Six antennas on forward curtain are evenly spaced.

polarized and cut precisely to 4 wave-length of
operational frequencies.

Under the old system the TCA and TAB an-
tennas were only five feet apart at the transmitter
building. When the TAB was used it became neces-
sary to ground the TCA to prevent feed-back from
the TAB. In addition the TCA tended to be hi-
directional, and since this transmitter is used for
primary tower frequency (3295 ke), the resulting
blind spots caused additional requirements of the
v-h-f transmitters. The old TCA antenna was re-
placed with a 35-foot whip and copper tubing leads
directly to the TCA. Results are the complete
elimination of all blind spots.

The old ground system was unsatisfactory be-
cause of the gravel and sand soil in this area. Ex-
cerpts from the Bureau of Standards Bulletin
(T-108) were used as a guide to measure the re-
sistance of the gravel and sand soil at the trans-
mitter house. Two tests were made at spacings of
6 and 10 feet between two 34" galvanized pipes
driven to a depth of 2 feet, this depth being chosen
since the existing counterpoise system at the trans-
mitter house is 18” under the soil. As approved
by the Bureau of Standards, alternating current
was used in order to avoid the effects of polariza-
tion. The average resistance measured and re-
corded was 6,000 ohms. The Burcau of Standards

lists gravel and sand as the least desirable soil for
a good ground, with a maximum resistance that
should not exceed 2,700 ohms.

To improve the old ground five chemical grounds
were installed by digging a circular trench 6 feet

Ground brass rods and interconnecting cables. Note
trench without rock salt.
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in diameter and 3 feet deep, and driving two 30-
foot by one inch rods in the center of these
trenches to a water stratum. Rock salt was poured
in each trench, the latter watered and covered with
a foot of soil. The five chemical grounds were in-
ter-connected with copper cables, which in turn
were connected to the existing counterpoise. This

brought the latter to the same potential as the
chemical ground system, showed a resistance of
only 1800 ochms.

The end result of this improved antenna and
ground installation has been excellent communica-
tion with all air stations on the east coast and with
aircraft operating within a radius of 1500 miles.

SERVICING THE AN/SGC-I
WITH A MINIMUM OF TEST EQUIPMENT

by
B. F. Brown, ETC, USN
Fleet Training Center,
Pearl Harbor, T. H.

Many of the circuit failures which may occur in
the Teletypewriter Terminal Equipment AN/
SGC-1 may be isolated easily by visual means.
It is equally true, however, that many of the cir-
cuit failures may be of an obscure nature requiring
a more elaborate means of isolation.

For these more difficult circuit failures the sug-
gested method of defective stage isolation is signal
tracing. Signal tracing is accomplished by inject-
ing a signal at the input of the equipment and
tracing it through its normal signal path using
some form of indicating device. Ordinarily, to
signal trace the AN/SGC-1, an audio oscillator
and oscilloscope would be required.

During the author’s experience in teaching the
AN/SGC-1 it has been found that a considerable
number of his trainees have been attached to ves-
gels having an inadequate allowance of test equip-
ment to perform signal tracing.

The method of signal tracing to be described
was developed by the author to meet the need of
a system requiring a minimum of test equipment.
The test equipment required with this method is a
pair of high impedance headphones and a 1000
ohms-per-volt voltmeter. The headphones are used
to isolate the defective stage; the meter is used to
isolate the defective component. A test oscillo-
scope and a vacuum tube voltmeter, though not
necessary, are preferable if available.

Usually it is a relatively simple matter to iso-
late a signal circuit failure to the send or receive
section of the terminal. The procedure to be de-
scribed assumes that the circuit failure has not
been isolated to the send or receive section of the
equipment. The method may be modified by the
technician concerned to fit his need.

An internal feature of the AN/SGC-1 allows its
tone oscillator to substitute for the signal generator

which is ordinarily required for signal tracing.
With the control switch of the AN/SGC-1 oper-
ated to TRS, the tone signal may be traced stage
by stage from the tone oscillator to the micro-
phone jack of the associated radio transmitter.
With the control switch operated to ADJ FREQ,
the tone signal may be traced from the tone oscil-
lator to the input bandpass filter, Z-101. From
Z-101 the signal may be traced stage by stage to
the germanium crystals, CR-101 and CR-102.

To test the input transformer, receive level po-
tentiometer, and 6-db pad, jumper the secondary
of T-104 to the primary of T-101. The control
switch should be operated to TRs for this test.

The high impedance headphones may be used
to trace the signal. To do this, connect the head-
phones in series with a .05-microfarad blocking
capacitor. The value is not critical. Anything from
.01 to .1 microfarad is satisfactory. Ground one
gide of the headphones and use the remaining
capacitor lead as a probe.

Trace the signal stage by stage from the tone
oscillator to the transmitter’s microphone jack.
The headphones will cause loading on the tone
oscillator circuit and will change its frequency.
This may be disregarded.

In order for V-106 to show a gain, the second
level potentiometer should be adjusted completely
clockwise. T-103, Z-103, the 6-db pad, and T-104
will indicate a slight loss of signal. This is normal.
A complete loss, or near complete loss, of signal
at any of the above points is an indication of
trouble.

If the send circuits are operating correctly, turn
the control switch to ApJ ¥reEQ. Trace the signal
from Z-101 to the germanium crystals, CR-101
and CR-102. Transformer T-102 will show a loss
of signal on its secondary due to headphone load-
ing. The 470-k resistor in the grid circuit of each
limiter-amplifier will also cause a loss of gignal,

The thing to look for here is a gain when going
from grid to plate on the same tube. When going

from the plate of one stage to the grid of the fol-

lowing stage, a loss of signal should be expected.

Any complete loss or near complete loss of signal,
where there should be a gain, indicates trouble.

With T-104 jumpered to T-101 it is possible to
test T-101, E-101, and the receiving 6-db pad.
Operate the control switch to TRs for this test.
The receive level attenuator should be turned com-
pletely clockwise. No loss of signal should be noted
except in the 6-db pad.

The above tests allow the entire signal circuits
of the terminal to be signal traced with nothing
more than a pair of headphones. A test oscillo-
scope, if available, allows a more accurate signal
tracing test to be performed.

When the defective stage has been isolated, a

test meter may be used to locate the defective
component. If a 1000 ohms-per-volt voltmeter is
used, it should be remembered that it will cause
considerable voltmeter loading with consequent
low readings. This effect may be minimized by
always using the highest scale reading which will
give a readable indication. If a vacuum tube volt-
meter is available, voltmeter loading may be dis-
regarded.

For the technician faced with inadequate test
equipment, the described method of signal tracing
is a practical way to find circuit failures reliably,
quickly, and accurately. If followed carefully, de-
fective stages and defective components may be
found much more quickly than by taking a com-
plete set of voltage or resistance measurements,

In a letter to the Bureau of Ships, from a DDE,
a comment was made concerning certain test equip-
ments on the DDE allowance which were not usable
since the radars with which the test equipments
were to be used were not installed. The test equip-
ments mentioned were the Navy Type 60ABM for
MK28 radar, Navy Models OAA and OAW for SC
radar, the Echo Box TS-349/UP for MK12 radar
and Navy Model OBU for MK28 radar and SG
through SG1b radars.

The above mentioned test equipments are listed
in the Electronic Type Allowance List for DDE’,
with a notation on the list that these equipments
are 1o be used with certain radars only—i.e., Type
60ABM Wavemeter (for MK28-2 only). This means
that when the MK28 Mod 2 radar is not aboard,
the Navy Type 60ABM is not allowed. In the case
of this particular DDE therefore, the above-men-
tioned test equipments are “in excess” of allowance
and should be turned in to the nearest electronics
supply activity.

TYPE 23496 REMOTE
CHANNEL SELECTOR
- INDICATOR UNIT

The Bureau has been advised that in some instal-
lations the remote channel selection facility of the
Type 23496 remote channel selector indicator unit
has been removed by disconnecting or disabling
this circuit in the control unit. The reason for this
is not clear. Where removal of this facility is neces-
sary, it should be accomplished by disconnecting
the circuit at the remote transfer panel (or switch-
board) or at the equipment if transfer panels are
not used. Wiring in the 23496 remote unit should
be left intact.

MODEL VF OVEN
THERMOMETERS

Oven thermometers for the Model VF radar re-
peater are now available.

As outlined in the Model VF instruction book,
NavShips 900,858, the temperature of the oven
should be checked once a week. This is an excel-
lent preventive maintenance procedure and should
decrease the number of failures involving the oven
assembly and its parts.

This thermometer is presently stocked as follows:
300 at Naval Supply Depot, Bayonne, New Jersey;
300 at Naval Supply Center, Norfolk, Virginia; and
400 at Naval Supply Center, Oakland, California.
They can be ordered through routine supply chan-
nels by the following stock number and nomen-
clature: N18-T-3095-115 Thermometer, 0 to 100
degrees Centigrade, 5-inch stem, Weston Model
2261, U/W VF repeater.
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Modernization F.C. Kit
For‘the Model OZ

Since a sufficient number of Tube Testers TV-
3/U are not available at the present time to replace
all Navy Model OZ series, the Bureau of Ships
has procured approximately 900 field change kits
for the modernization of Model OZ series equip-
ments. The accomplishment of the field change
will permit the testing of many new type tubes
which cannot be tested presently by the Model OZ
series equipments. Navy Field Change No.1-0Z-1,
No. 1-OZ-2 entitled “Installation of Normal-Low
Signal Switch and Tube Socket Adapter MX-
1123/U” consists of the following:

1—Adapter Unit MX-1123/U

2—One switch assembly

3—Two test leads

4—0One lighthouse adapter

5—Two instruction book supplements

The adapter unit can be stowed in the lead com-
partment of the Model OZ series tube tester. It
receives all necessary test voltages through a cable
terminated in an eight-pin plug for insertion into

SiI02
NORM-LOW W
SIGNAL SWITGH i

the octal test socket on the panel of the tube tester.
A group of six sockets on the panel of the adapter
will accommodate the newer type tubes, and the
application of correct test voltages to the proper
pins is accomplished by means of seven selector
switches also located on the. adapter panel. Two
test leads serving as grid and plate connections and
an adapter for lighthouse tubes are supplied as
accessories with the tube socket adapter.

The switch assembly which consists of a toggle
switch with two resistors and appropriate wiring
already attached is to be installed in the tube tester
in accordance with instructions furnished.

The supplementary instruction hook describes
the new adapter and gives complete up-to-date and
revised tube data information for all current re-
ceiving types of tubes.

Since the number of field change kits is limited,
it is requested that only tube testers in good elec-
trical and mechanical condition be modified.

MX-1123/U
TUBE SOCKET
ADAPTER

MODEL 0Z-{
RADIO TUBE TEST
EQUIPMENT

FIGURE I.

FIGURE 2.

The symbol designations of the test leads as in-
dicated on Page 3 of NavShips 98199 Electronics
Field Change Bulletin No. 1-0Z, No. 1-0Z-1,
No. 1-OZ-2 and in Table 6-1 (Page 6-5 and 6-6)
of the Supplenlentary Instruction Book, NavShips
95198-1, 900,346-1B-2, 05200-1 are in error. W-
201, W-202, and W-203 of the Field Change Bul-

letin should be corrected to W-202, W-203, and
W-204 respectively. W-201, W-202, W-203 and
W-204 of Table 6-1 should be corrected to W-202,
W-203, W-204, and W-201 respectively. The cor-
rect symbol designations are shown in Figure 1-2,
Page 1-3 and in Table 1-3 on Page 1-2 of the sup-
plementary instruction book.

DBM-1 ANTENNA ROTATION FAILURES

Two major failures of the CBM-66141 and
CBM-66142 antennas, part of the Radar Direction
Finder Equipment Model DBM-1. have been
occurring because of improper use of the ANTENNA
SPEED CONTROL. These failures consist of the burn-
ing out of the antenna drive motor and the col-
lapse of the counter-weight support members of
the antenna. The burning out of the antenna drive
motor results from setting the ANTENNA SPEED
CONTROL at too low a voltage so that the drive
motor lacks sufficient power to begin rotating. The
latter and more prevalent trouble stems from too
high a setting of the Variac, causing the antenna
to rotate at such a high speed that the counter-
weight structure is torn loose.

The speed stops on the Variac should be checked

regularly to make certain that they are set correctly
and are not broken. Check the output of the Variac
with a voltmeter and then set the speed stops so
that the low-speed stop is adjusted to produce not
less than 30 volts output from the Variac and the
high-speed stop is adjusted to produce no more
than 87 volts. Frequently the antenna does not
start to rotate with a Variac setting of 30 volts.
This can result in damage to the motor. If this
difliculty is experienced, set the low-speed stop at
35 volts output from the Variac, or at such voltage
output as will insure the starting of the rotation
of the antenna at all times.
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ELECTRON TUBE STOCK
PURIFICATION PROGRAM

BuShips Project No. 597000/50, for testing elec-
tron tubes, has been assigned to the Electronic
Supply Office. The ESO has initiated a program to
clear defective tubes from warehouse stock in the
Electronic Supply System. Tubes may become in-

operative from various causes—air leak, open fila-
ment, low emission, short circuit, gas, etc.

These tests are being conducted at the various
supply activities using several different types of
testing equipment. The tests on receiving tubes
are made primarily on the special multiple tube
testers developed by the San Francisco Naval
Shipyard Navy Type MT-938/G. It is patterned
after a model previously made by SSD, NSC Oak-
land. An auxiliary testing device is furnished for
use in making a quick test for the presence of gas
in any tubes having glass envelopes. This tester
is of the high voltage type, and is sometimes called
the Tesla coil or corona test.

The larger multiple tube tester has been pur-
chased in a total quantity of 16, and an additional
one was made by SSD, NSC Oakland. These have
been distributed to the activities having the larger
quantities of tubes, and technical personnel avail-
able to assist in tests. The high voltage gas detector
was purchased in much larger numbers and dis-
tributed to all supply activities stocking vacuum
tubes in large quantities. The multiple tube tester
is capable of testing practically all receiving type
electron tubes and the low power transmitter
types. It is said to be capable of testing 1500 tubes
per hour, with an assembly line organization.

The tests are being conducted on a sampling
basis (in accordance with JAN-1A, 15 Mar 1951)
and when types of tubes or lots indicate a high
percentage of defective units, the complete lot
should be tested. Additional tube testers are being
developed for transmitting tubes, magnetrons and
other special types. Specifications are under
preparation at the Material Laboratory, New York
Naval Shipyard for the magnetron tester and
several special types to be manufactured later.

E.S.0.
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THE IDENTIFICATION AND
INVENTORY PROGRAM

The identification and inventory program is
another step in a plan to identify and make
available to the Electronic Supply System stock
which has been frozen because it has no stock
number. The activation of Reserve Fleet vessels as
a result of the Korean emergency demonstrated the
need for extension of such a program to the vessels
remaining in an inactive status. Like the vessels
activated, these others have large quantities of
electronic spares stowed aboard which will have
to be identified eventually. The provision of suffi-
cient stock to fill deficiencies that will exist in
their allowance upon activation is a supply prob-
lem that must receive timely consideration.

Work has begun at all Reserve Fleet Groups to
accomplish these objectives. Contractor teams have
been provided who will identify and stock number
spare parts and prepare an inventory of equip-
ments (if desired by Reserve Fleet Commanders)
and spare parts found aboard Reserve Fleet vessels.
They will, in effect, ready the ships for operations
in all respects except for the provision of a full
allowance of electronic spare parts. The data ob-
tained in the course of the program will enable
this last step to be taken with relative ease.

Normally the spare parts identified and inven-
toried will be restored in the same boxes from
which they are removed. However, it is planned
that vessels which will undergo quinquennial over-
haul during the program will be equipped with
bins as soon as sufficient stocks are available.

Inventories of spare parts by equipment taken
by contractor teams will be forwarded to the
Electronic Supply Office, where a combined inven-
tory for each vessel will be prepared. From these,
studies will be made to determine the requirements
of each area in the event of partial or total mobili-
zation of the Reserve Fleet. On the basis of such
studies, it will be possible to provide supply sup-
port activities an adequate range of stock in suffi-
cient quantity to assure prompt and efficient service
in the event of mobilization.

IN MEMORIAM

M. Abraham A. Cory received his B.S. and M.S. degrees
in Electrical Engineering from the University of North
Carolina in 1926 and 1928.

He started with the Radio Material Office, Norfolk Navy
Yard in 1930 as Assistant Radio Engineer and had un-
interrupted service until the time of his death. Mr. Cory
became interested about 1938 in developing a means of
controlling shipboard radio direction finder deviations at
intermediate frequencies and originated a “crossed loop”
method of accomplishing this. Although successful, only a
few shipboard installations were made due to the adoption
of the Bellini-Tosi type loop by the Navy. However, the
information obtained from these deviation investigations
suggested a method of accurately locating planes of low
deviation aboard ship. Direction finding loop antennas for
low and intermediate-frequency equipments may now be
installed without resorting to the usual corrector loops
which result in losses of sensitivity.

During many of the depression years, when the Navy was
at its lowest strength, Mr. Cory was the sole radio engineer
of the radio organization at the Norfolk Naval Shipyard.
With the expansion of the Navy immediately preceding
World War II, he started to assemble the nucleus of the
present Electronics Office staff. As Chief Civilian Assistant
of the Electronics Officer he was responsible for coordinat-
ing and reviewing the priorities of electronic work per-
formed by the shipyard and supervising and coordinating
the work of the civilian Electronics Office staff.

Mr. Cory died on the twenty-ninth of September, 1951.

STATUS OF NAVSHIPS
900,123, 900,116, 900,105
AND EPIS

The List of Naval Electronic Equipment, Nav-
Ships 900,123, and its supplement are being com-
bined and information on new equipments and
components added to make a new revised List of
Naval Electronic Equipment, NavShips 900,123A.
It is estimated that distribution will be made be-
fore the summer of 1952,

The Catalogue of Electronic Equipment, Nav-
Ships 900,116, and its supplement are being com-
pletely revised under contract to cover all equip-
ments and when completed will be published as
Part 11l of the BuShips Section of the Catalogue
of Naval Material. It is estimated that distribution
will be made in the spring of 1952.

The Catalogue of Electronic Test Equipment,
NavShips 900,105, will be incorporated into the
Catalogue of Electronic Equipment.

Electronic Planning and Information Survey
(EPIS) Sheets (or letters) are again being pre-
pared and will be issued very shortly. It is planned
to continue their issue until the new *“List” or
“Catalogue” is distributed.

In "USN USL Notes" in the October 1951 ELEC-
TRON, the last sentence of the next-to-the-last para-
graph should read "If it is possible to work into a
high impedance load, no phase change will take
place."”

Supplementary sheets for the “Catalogue™ have
been required on all new equipment contracts origi-
nated since April 1951.

REINSERTION OF R(2175
IN THE SV/-1/-2

From investigations made by the Bureau of
Ships it has been determined that the presence of
the arc suppression resistor R(2)75 in the modu-
lator tube circuit of the CW-43 ACW transmitter-
receiver tends to keep the high voltage across the
5D21 tubes at a minimum during arcing within
these tubes and thereby reduces posible failures
of the 5D21 tubes and the modulator network.

Due to the original shortage of this resistor the
Bureau of Ships authorized its removal from the
circuit. At the time of removal of this resistor,
leads connected to Terminal No. 3 of plate trans-
former T-1(KS-9668) were to be removed and
connected to Terminal No. 4 of the same trans-
former.

As there is at present a sufficient supply of this
resistor in stock to maintain the present number
of active equipments, it is requested that R(2)75
be reinserted in the modulator tube circuit and
the lead connected to Terminal No. 4 of the plate
transformer (T-1) be reconnected to Terminal
No. 3 of the transformer.

ERROR IN F.C. NO. 12—
QCQ-2/QGB BULLETIN

The Long Beach Naval Shipyard has reported
an error in Figure 14 of NavShips 900,072, the
instruction bulletin for Field Change No. 12—
QCQ-2/QGB. When the equipment is connected
as shown in Figure 14, an abnormally high reading
is obtained on Meter M-104 and a beam pattern
measurement shows a wide platter-shaped beam
which curves to port. The error is in the connec-
tion between the filter junction box and the QGB
keying relay, K-105. The correct connection is as
follows:

1—Lead 4C connects Terminal U8 in the filter
junction box to Terminal 6 of the keying relay,
K-105.

2 Lead 2C connects Terminal U7 to Terminal
10 of K-105.

3—Lead 1C connects Terminal U6 to Terminal
7 of K-105.

It is not expected that all QGB’s will have this
error, as the QGB interconnection diagram given
in Figure 16 of Navships 900,072 shows the correct

conneclions.
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This new feature is the answer to numerous suggestions and requests from fleet and shore per-
sonnel for a medium of presenting their individual problems, gripes and questions on electronics

matters and obtaining answers to such queries.

As a matter of convenience, it is suggested you write directly to:

The following is typical of
the type of letters received
to date for inclusion in
this colummn:

The following two letters are on the same subject:

Editor
BuSHIps ELECTRON
Sir:

Where can I obtain an up-to-date list of teletypewriter
equipment?

I need a complete list of all equipment with a descrip-
tion of each type indicating Navy Type designators.

Lt. J. M. T,, USN

Editor
BuSHips ELECTRON
Sir:

The February 1950 ELECTRON (Page 19) published
a list of JAN teletype nomenclature and stated a com-
plete list would be issued at a later date in the form of
a catalogue.

The Editor

BuShips Electron

Code 993

Bureau of Ships

Navy Department
Washington 25, D. C.

If this catalogue is available, the NavShips number
and title are requested to enable ordering of catalogue:

D. V. V., EO

A comprebensive current list or catalogue of teletype
equipment is being prepared by the Burean of Ships.
Announcement of the availability of this list will ap-
pear prompily in BuShips ELECTRON. Pending an-
nouncement the list appearing under the heading “JAN
Teletype Nomenclature” in BuSHips ELECTRON, Febru-
ary 1950 applies. Requests for information on specific
equipments which have been distributed subsequent 10
the referenced article should be addressed to the cog-
mizant technical code at the Burean of Ships.

Editor

Jyille
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