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Restricted
NOTICE.—Attention is invited to article 75Y5, Navy Regula-

tions, 1920. The contents of this Bulletin are not to be made °

known to persons not in the naval service. Responsible civilians
in naval employment are in this connection considered in the
naval service.

RADIO AND SOUND BULLETIN

Navy DEPARTMENT,
Bureau oF SHips,

July 1,19,2.
SOME NOTES ON NEW STANDARD RADIO RECEIVING
EQUIPMENTS ‘
INTRODUCTION

In the July 1941 issue of the Bureau of Ships Radio and Sound
Bulletin, an article was presented, describing a new series of radio
receiving equipments which should be issued to the Service by the time
or shortly after this article appears in print. These equipments are
designated as the Models RBA, RBB, and RBC Radio Receiving
Equipments. At the time of the writing of the previous article, the
preliminary models of these new equipments were undergoing ex-
haustive type tests at the Naval Research Laboratory.

Subsequent to the publication of the July 1941 issue of the Bureau
of Ships Radio and Sound Bulletin, certain features of these equip-
ments have been modified. In connection with the development of a
new line of radio equipments it is not uncommon for the equipments, as
delivered to the Service, to differ somewhat from the models initially
furnished. Consequently, the Model RBA, RBB, RBC equipments
which will ultimately be delivered to the Service will differ in certain
details from the models described in the previous article,

In order that some understanding may be had as to why this is so,
an attempt will be made in this article to describe the method of pro-
curement of a new standard line of radio equipments from the time
they are contracted for until the design is finally completed and equip-
ments produced and issued to the Service. In addition, an attempt
will be made to enumerate the design features of the Models RBA,
RBB, and RBC equipments that have been changed or modified with
respect to the descriptions published in the July 1941 issue of this
publication, and to explain the reason for such changes.

DESIGN PROCEDURES

Newest standard radio equipments are engineered from performmnes
specifientions prepared by the Burean, the actual physieal design work
ANDTHR 42 1 1)
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being done by the commercial company obtaining the contract for the
equipments.

The development of such equipment is therefore predicated on the
designer’s interpretation of the performance requirements of the gov-
erning specifications. From these interpretations, and from mental
pictures formed from them, the designer prepares preliminary manu-
facturing drawings or sketches, from which a preliminary model is
constructed. It would be contrary to all experience for a designer to
evolve an equipment design that, in its initial conception, would be
devoid of any electrical or mechanical defects or deficiencies. Conse-
quently, as a means for safeguarding the interests of both the Navy and
the manufacturer, and prior to the manufacture of the equipment on
a production basis, the preliminary model is submitted to a Naval test-
ing establishment, usually the Naval Research Laboratory, for type
tests, to determine the suitability of the design for the pirpose intended.
‘While the preliminary model may not be exactly identical with the ulti-
mate production equipments, it is u primary vequisite for qualification
for type tests that its electrical and mechanical features be representa-
tive of the corresponding features of the production equipments,

The purpose of the type tests is to determine the suitability of the
equipraent for use in the Naval Service. L'wo factors which determine
such suitability are as follows:

(a) The degree of copliance with the requirements of the specifications.

(h) The extent to which any of the design features have been rendered
either obsolete or inadequate by the advances of the art and ¢hanges in the
regnirements of the service, in the interim between preparation of the
original specifications, the date of contract and the date of submission of
the preliminary model to the Naval testing establishment.

As previously mentioned, it is not uncomnion for a preliminary
model to fail to comply with all of the requirements of the governing
specifications, owing to certain defects of mechanical or electrical
design, or performance. It is the manufacturer’s obligation to cor-
rect these defects in order that they will not be reflected in the pro-
duction equipments. In many instances they are of minor importance,
Such defects are those which occur in the natural course of events;
they may be the result of inadequate or careless design; or they may
he the result of misinterpretation of the specification requirements.
Whatever may be the contributing factors, such defects are usually
amenable to correction by modification of the final manufacturing
drawings, and do not involve the expenditure of time or money or
‘additional development for their correction. It may he said that,
in general, difficulties of this character are usually the resull of minor
details which are overlooked by the designer whaose attention is di-
rected and confined to the more important aspects of the whole problem,
Not infrequently, it develops duringthe conduet of the tecti thnt,
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while the performance of the preliminary model may satisfy the speci-
fication requirements, it does not offer sufficient tolerance to take care
of normal manufacturing variations encountered in attempting to
duplicate the particular performance characteristics in production
equipment. When such defects are evident it becomes necessary for
the manufacturer to devise a means for their correction. The neces-
sary correctives may often require the expenditure of additional devel-
opmental efforts, but usually such development can be completed before
production actually gets under way.

The development of a new line of radio receiving equipments is
an undertaking of major proportions. There is frequently a lapse
of time of at least 18 months from the time the contract is placed
until production is started. During this time a preliminary model
must be developed and constructed by the manufacturer, and then type
tested. Concurrently, the manufacturer prepares as many of his
manufacturing drawings as possible. After the preliminary model
has been approved the manufacturer completes his manufacturing
drawings and places his orders for raw materials and component parts.
During this time, advances in the art and changes in the requirements
of the Service may make it desirable, if not mandatory, to make cer-
tai1} modifications in the design, construction and performance of the
equipment.

Certain modifications were effected in the preliminary models of
the 'BBA, RBB, RBC equipments, as the tests progressed, so that the
equipments could be kept abreast of the advances of the art and
changes in the service requirements. It was also necessary to correct
certain obvious defects and to effect coordination of design between
the three models of equipments, since they were developed by different
manufacturers.  Such modifications were accompanied by progressive
testing of the models by the Laboratory in order to ascertain that the
desired improvements were actually effected by the modifications, and
to further assure that the modifications did not in any manner affect
0t1'1er desired 'charz}cteristics as required by the governing specifications.

These modifications in the preliminary models of the RBA, RBBE,
and RBC equipments were diversified and have resulted in important
changes in the eharacteristics previously described. Therefore, they
will be discussed in some detail, I

MODIFICATIONS COMMON TO MODELS, RBA, RBB, AND RBC
EQUIPMENTS

1 enination and Readability of Dials.
In the preliminary models of all three equipments as initinlly

stthmitted, the illumination of the main tuning dials was aflorded by
dial tamps monnted on either side of the dial apertures and arranged
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to project through the panels and into recesses in the dial window hous-
ings. These lamps were accessible upon the removal of the dial window
housings, which were attached to the front panels by means of two
thumb screws. Illumination of the dials as afforded by this arrange-
ment proved to be entirely unsatisfactory owing to the presence of
excessive glare and objectionable shadows. The latter were due to the
dial masks and the piano wire indexes, which were mounted in front
of the tuning dials. It was found, after some experimentation, that
the desired character of illumination (illumination without glare or
shadows) could be provided by mounting the dial lamps in back of
the panels in such a manner that the light raysare directed hetlween the
dials and the dial masks. While such a mounting resulted in the dial
lamps becoming inaccessible from the front of the panel, advantages
secured from this modification more than outweighed the slight incon-
venience of dial lamp replacement. The modification made it possible
to reduce the size of the dial window housings; to streamline their de-
signs and thus obtain greater dial visibility; to provide for greater
clearances between the dial window housings and adjacent panel-
mounted controls or devices; and finally to permit the permuanent
mounting of the dial window housing by means of conventional screws.
The illumination of the tuning dials.is further enhanced through the
use of dials finished in buff with all scale markings and characters
black. This color combination, as has been mentioned, is also extended
to include the dials of all indicating instruments.

2. Marking of dial masks.

An innovation has been introduced in the marking of the dial masks
for all three equipments. The frequency markings for the bands are
arranged toread fromrightto left, rather than in the conventional left
to right order. This method of marking was adopted to provide for
continuous nuimerical increase of indicated frequencics with a clock-
wise rotation of the band-change switch control knob. It also affords
consistency in the markings of the dial masks with respect to the end
frequency markings on the tuning dials. In the production equip-
ments, therefore, all controls will operate in clockwise direction for
numerical increases, or increases in other control effects. This partic-
ular feature is stressed as an important improvement, because, while it
is not conventional, it reduces possibility of errors in band switching
and tuning adjustments to a minimum.

3. Interconnecting cable assembly.

There will be introduced to the service, upon receipl. of the pro-
duction Models RBA, RBB, and RBC Equipments, & new intereon-
necting cable design unlike cables furnished with other stundnrd radio
receiving equipments. This cable will be enfirely metul chnd. 1t will
consist of a flexible conduit, surrounded with a metnllic broud with

n'
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both the conduit and the outer braid suitably plated to prevent cor-
rosion. Its construction is such that it is entirely watertight and does
not require the use of rubber to provide this quality. The wires in
the cable are simply drawn through the conduit as individual con-
ductors, and terminate at plug receptacles attached to each end of the
cable. This assembly feature is of particular interest and importance
because it permits damaged or broken conductors to be individually
replaced. A broken conductor in cables furnished with other types
of Naval radio receiving equipments usually results in the scrapping
of the complete cable, with the possible exception of the plug recep-
tacles. The plug receptacles are also of unconventional design, in that
the loosening of two knurled and threaded collars permits the plug
receptacles to divide into halves which can then be separated from
the cable sheath. The soldered leads and their connections are then
exposed to full view for inspection or servicing. The plug receptacles
in their assembly condition are sprayproof and require no washers,
gaskets, or other devices for the attainment of this characteristic.
Although the cable assembly is flexible, it is not subject to twist. For
this reason, the plug receptacles cannot be keyed to the ends of the
cable. Accordingly, the plug receptacles are mounted so that they
may rotate about the cable sheath. This rotation can be restricted to
a certain degree by tightening the knurled and threaded collars which
secure the plug receptacles against ferrules on the ends of the cable
sheath. The friction afforded by the contacting surfaces retains the
plag in any position to which it is adjusted.

4. Mounting of power and R. F. input receptacles.

In the production Model RBA Equipments the connection of the
interconnecting power cable and the r. f. input transmission line will
be made at adjacently mounted receptacles at the upper righthand
corner of the receiver cabinet as viewed when facing the front of the
receiver. In the production Models RBB and RBC Equipments the
interconnecting power cable will connect to a receptacle mounted in a
similar manner as for the Model RBA Equipment. The concentrie
transmission line will connect to a concentric jack mounted in a housing
which will project through the upper left-hand rear corner of the
cabinet as viewed from the front of the panel, in such a manner that
the concentric plug on the end of the concentric transmission line will
rest, in its connected position, in a horizontal position and at right
angles to the power receptacle. It will be recommended in the instruc-
tion books for all three equipments that their respective interconnecting
power cables and concezitric transmission lines be placed side by side
and in contact with one another throughout the maximum possible
portions of their lengths, as governed by individual installation re-
quirements, and then honded, by means of metallic clamps, to the top



of the operating table as close as possible to the receiver cabinet bases.
This is necessary to avoid Radar interference.

MODIFICATIONS APPLICABLE ONLY TO MODEL RBA EQUIPMENT

1. Avrrangement and addition of controls.

The arvangement of the controls and devices on the front operating
panel of the receiver unit of the Model RBA Iiquipment has been
considerably improved. These improvements include the following:

(a) The calibration chart holder has been moved to the left of the band
switch control knob and between the cutput meter and its associated range
switch. (The band switch control kneb is located direetly below the main
tuning dial window housing.)

(b) In the space originally oceupied by the calibration chart holder,
there is mounted a new control identitied as INPUT CPLG. (input conpling
the function of this control will he described later) and the type niumne-
plate, which originally occupied the space directly below fhe main tuning
control knob. The nameplate is mounted to the right of the INPUT
CPLG. control knob, which in turn, is located directly above and in line
with the ANT. COMP. (antenna compensator) control.

(¢) The vernier tuning dial, whic¢h is driven by the main tuning control
knob, is provided with a housing which completely encloses the vernier
dial except for a small aperture which exposes a portion of the dial seale
for reading purposes. This honsing has made it possible for the vernier
dial to be finished, and its seale marked, to match the main tuning dial.
It also provides protection to the dial against damage from scratches, ete.

(d) The two toggle switches to the left and right of the main tuning
control knob have been dropped to a lower level and spaced further apart
without otherwise altering their panel relationship with one another.
This modification permitted the further improvement of moving the manual
GAIN control and the OUTPUT LEVEL controt further to the left and
right, respectively, to provide greater clearances for the operation of the
main tuning control without interference with the adjustments of either
the manual GAIN or OUTEPUT LEVEL controls. In their new positions
these controls will be lovated at approximately their erigiunal levels above
the base of the equipment, but with their vertical axis centered betsveen
the centers of two toggle switches. With the positions of the switches
at the left- and right-hand side of the panel lowered with respect to their
original positions, ample clearances are provided for manipulation of
the manual GAIN and OUTPUT LEVEIL controls without interference
with nearby toggle switches. This condition did not prevail with the
control arrangement on the preliminary Model RBA Equipment nx ovigi-
nally submitted for test.

In the initial design of the preliminary model of this equipment,
a coaxial jack was provided at the rear of the receiver nnd opposite
the power input receptacle for the connection of cither nn anfenna
adapter connection plug or a coaxial transmission line connector phig.
The coaxial jack was then, in turn, conneeted to either Ligh miped
ance taps on the secondary windings of the r. f.input trwnedormer: or
to low-impedance primary windings of these Cransformers thragehod
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justable links which were adjusted on installation of the complete
equipment to accommodate the requirements of the particular condi-
tions. The links permitted the connection of an antenna to the high-
impedance portion of the secondary windings of the r. f. input trans-
formers; or the connection of a low-impedance coaxial transmission
line across the low-impedance primary windings of these transformers.
The r. . input transformer affected by either form of input connec-
tion is selected by the band selector switch. The link arrangement
provided in addition a means for inserting other circuit elements to
permit the operation of two receivers on a common antenna without
serious loading of the input circuit of one by the other.

A variable air dielectric capacitor, controllable from the front panel
and designated as ANT. COMP. (antenna compensator), was parallel
connected across the secondary wingling of the selected r. f. input
transformer. It was provided to resonate the input circuits, the
characteristics of which will differ among different installations. Its
adjustment was required but once for each band for optimum (as con-
tradistinet from maximum) response over the frequency range covered
by the selected band. The ANT. COMP. would have to be adjusted
at each frequency if maximum response at the selected frequency was
to obtain. The adjustment of the ANT. COMP. for optimum con-
ditions was required each time any band was selected.

The results of the type tests, at the Naval Research Laboratory,
demonstrated that the input circuit arrangements provided in the pre-
liminary model were not adequate to meet the rigorous requirements
of the Naval Service. The arrangement was deficient to the extent
that no satisfactory means were afforded for quickly transferring
from an antenna to a ccaxial transmission line, or vice versa; the
range of the ANT. COMP. was not sufficient to compensate for the
extreme variations in antenna capacitances which might be encoun-
tered under normal operating conditions.

In order to overcome the objectionable features of the input circuit
arrangement in the preliminary models and to provide an input cir-
cuit design sufficiently flexible to meet all contingencies demanded by
war-time operating conditions, the Laboratory, in cooperation with
the manufacturer, evolved the following circuit arrangements, which
will be included in the ultimate production equipments.

(2} A new conirol, designated as INPUT CPLG. (input coupling) was
added to the front panel. This control is a five-position switch, the
function of which is to provide means for selecting any one of five sizes
of capacitors independently of band selection.  This control, together
with the ANT. COMP. and the coaxial input jack, are contained in a
common shield enelosnre monnfed at the rear of the chassis and of such
dimensions as to provide space for the installation by the Navy of r. f.
Mters foe elbminating Radar interfercnees shonld  future rvequirements
muke the nge of snch (IMers necessary,
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(b) In operation the INPUT CPLG. switch will Insert In serles with
the high potential side of a high impedance primary winding of {he r. £f.
input transformer (sclected by the band selector switeh) and the conxial
jack, one of five sizes of capacitors, The sizes of cnpucitors employed
with this switch are such that the ANT. COMP., acting in conjunclion
with the INPUT CPLG. control, will permit antenna eirenit frinnming at
any frequency within the range of the equipment when the receiver is
connected to either coaxial transmission lines or anfennn. These two
controls will permit the use of an antenna having a capacitance of any
value {rom fifty to four thousand (50 to 4000) micromicrofnrnds,

(e) The circuit arrangement just deseribed will permnit rapil switching
of the receiver for optimum operation on antennas having widely dif-
ferent characteristics, or from directly connected antennas to those fed
through transmission lines.

2. Elimination of microphonics.

It is common knowledge that«dn a tuned radio frequency receiver,
employing only r. f. amplification at the received signal frequency, the
amount of r. f. gain that can be used with stability is limited, so that
it is necessary to employ a high gain audio amplifier following the
detector. Because of this high audio gain such a receiver is likely
to be microphonic unless highly precautionary measures are taken
to preclude this condition.

With receivers of the superheterodyne type the total gain or ampli-
fication is divided into three different groups of frequencies, so that
the gain or amplification in any one frequency subdivision—that is,
radio, intermediate, and audio frequency—is nominal. IHowever,
with receivers of the tuned radio frequency type, only two steps of
amplification are present; that is, radio frequency and audio fre-
quency gain.

In the design of any amplifier, it is a matter of practical knowledge
that there is a limit to the total amplification that can be obtained
and controlled at any given frequency. Beyond this, overall regen-
eration occurs with resultant instability or even oscillations. This
condition is more serious with respect to continuously variable cir-
cuits, such as those employed in a tuned radio frequency receiver,
than with an intermediate frequency amplifier of a superheterodyne
receiver. In the first case, the circuit elements are of necessity large
and well spaced, with certain common paths for spurious currents
such as the shafts of the main tuning capacitors, etc., all of which
introduce certain degrees of feedback or regeneration. Iowever, in
an intermediate frequency amplifier, the elements may be kept. small
and closely spaced. As a practical matter, it is very diflicult to use
more than three stages of eflicient radio frequency wmplifiention as is
used in the Model RBA equipments. Because of this fnety it ir neees-
sary to employ more audio frequency amplification than ix usinl with
receivers of the superheterodyne type in order to obtnm the peguired
overall gain,
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It is also a practical fact that most microphonic conditions occur
in the detector tubes or circuits associated therewith. Where a small
amount of audio frequency gain is employed, these microphonics are
innocuous and do not become apparent in the receiver output. Iow-
ever, where high gain audio amplifiers are necessary as in a tuned
radio frequency receiver of the RBA type, a relatively insignificant
amount of microphonic disturbances assumes large proportions.

It was found in the preliminary model of the RBA receivers
that both the detector tube and the variable capacitor plates asso-
ciated with the beat frequency oscillator were contributing factors
in a serious microphonic condition. These difficulties will be corrected
in the production equipments by three different design changes. The
first will be the employment of relatively soft copper in lieu of hard
brass plates for at least the oscillater section of the main tuning ca-
pacitors. A second will be the individual shock mocunting of the
detector tube socket and the employment of a less microphonic de-
tector tube. The detector is a Type 6.J5 and it should be said here
that only tubes designed and produced since 1941 should be used for
replacement purposes. Tubes manufactured prior to 1941 are likely
to be extremely microphonic. The remaining microphonic condition
was eliminated by the simple expedient of varying both the audio and
radio frequency gain by a common control. This is a dual control
mounted on the front panel and operable from a common control
knob. The dual control is cirenitally arranged to control with one
section the gain of the r. f. amplifier stages, and with the other section
the signal level applied to the signal grid of the first a. f. amplifier
tube.

The design of the resistance tapers in the individual sections are
such that, as the control knob is rotated in a counterclockwise direc-
tion, a reduction in a. f. signal level is effected with no apparent re-
duction in r. f. gain over approximately 30% of the angular movement
of the control; and, as the control is rotated through the remaining
70% of its travel, the r. f. gain is reduced with no appreciable reduc-
tion in a. f. signal level. With this arrangement the a. f. signal level,
and consequently the amplification of microphonic noises, is kept re-
duced for all normal operation, since the total available gain in these
receivers can seldom be used due to local noise levels, static, etc. The
total range in reduction of a. f. signal level afforded by the dual
control will be approximately 22 decibels, while the total reduction in
r. f. gain will be greater than 100 decibels.

S A noerse Feedback.

The production Model RBA Equipments will incorporate inverse
feed hack in the anedio system, designed to maintain the output volt-
nge practienlly constant for any variation in load from one pair up
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to at least 20 pairs of standard 600 ohms head telephones. This out-
put circut will permit phones to be plugged into the output without
appreciable change in level of those already in use. These character-
istics will be similar to those of the Models RBB and RBC Equip-
ments. The introduction of inverse feed-back in the audio amplifier
made it necessary to add one stage of a. f. amplification in addition
to those provided in the preliminary model, so as to compensate fqr
the loss of gain introduced by this feature. Inverse fvf\(l-lmc.k is
applied between the second a. f. amplifier and power amplifier tubes.

4o Output Limiter,

The output limiter circuit in the production Model RBA Eq.uil?—
ment will be very much different from that employed in the 1)1'el|m'1—
nary model. In the original model output limiting was effected in
the conventional manner previously employed in other Navy standard
receivers through the use of a separate output limiter tube. This tube
was a type 6H6, dual diode, which was circuitally connected as a full
wave rectifier. In operation rectification took place in this tube when
a certain value of signal level was reached as determined by the cathode
bias on this tube. This rectification caused a load to be applied on
the output transformer which, in turn, was reflected into the plate
circuit of the output tube with the net result that the voltage appear-
ing across the headphone circuit was held relatively constant f.or ‘\Vl‘(le
variations in signal input. In the revised output ]imiter.cn‘cum lu¥11t-
ing is accomplished by making use of plate and screen grid satum'tlyo.n.
It is applied to the first and second a. f. amplifier tubes and thus limits
the voltage applied at the grid of the output tube. Asno fseparate tube
is employed for the output limiter, the tube socket 01‘1gmally pro-
vided for the separate output limiter tube has been utilized f(?r the
extra stage of a. f. amplification made necessary by the introduction of
inverse feed-back.

MODIFICATIONS APPLICABLE ONLY TO MODELS RBB AND RBC
EQUIPMENTS

1. Arrangement and Addition of ('ontrols.

The production models RBB and RBC equipments .will. inum';‘m-
rate noise limiter and carrier operated noise silencer circuits which
were not contemplated in the original development of the preliminary
models of these equipments. @ne of the preliminary models was
modified to include these circuits in order that tests could he con-
ducted to determine their performance characteristics.  In nddifion
to the inclusion of these new circuits, the eireuit arrnnpement l'nlr the
reception transfer switch was altered to madify the funetions of this
switch to accommodate the noise sileneer civemit nnd changes 1-"'.'«.-tml
iuthe operation of the automatic volime control, Pl moddications
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made it necessary to completely rearrange the controls on the
I. F./A. F. unit of the models RBB and RBC equipments. This
arrangement was necessary to permit the inclusion of new controls and
control nomenclature and to eliminate others. The following modi-
fications were made in the control arrangement of the I. F./A. F.
units of these equipments:

(a) The front panels of the I. F./A. F. nuits will be devoid of all engrav-
ing. A completely reversed photo-etehed aluminum panel will cover the
front panel areas below the meters, except fer a border on all sides. This
border will be finished with Navy Standard black wrinkle to match
the panels of the companion PRESELECTOR units and will include tlhe
panel securing thumb screws. In this manner the photo-etched panel will
be independent of any maunipulation of the panel securing thumb screws
aud, accordingly, wiil be free from damage from such manipulations.

(b) The meter designations will be located directly below the instru-
ment cases and in line at the top of the photo-etched panel,

(¢) Below the instruments, and in the second row from the top of the
panels, there will be mounted in a left to right order a ZIERO SET control
for the INPUT METER, a range switch for the OUTPUT METER, and a
pilot light.

{d) Directly below these controls there will be mounted as a third
line of controls in a left to right order a RADIO SELECTIVITY control,
an OUTPUT LEVEL control, and a noise SILENCER c¢ontrol.

(¢) As a fourth line of controls the panel will carry in a left to right
order a NOISE LIMITER on-off switch, a FREQUENCY VERNIER con-
trol, and a manual GAIN control.

(f) As a last row of controls or devices there will be mounted in a left
to right order and near the bottom of the panel a PHONE jack, a POWER
on-off toggle mwitch, a RECEPTION transfer switch, and an AUDIO
SELECTIVITY (broad-sharp) toggle switch,

(y) Attention is invited to the following additions and omissions of
controls and devices that will be incorporated in the production equipments.

Additions Omissions
Input meter ZERO SET control A. V. . switch?

NOISE SILENCER control
"NOISE LIMITER switch
2. Circuet Modifications.
The production Model RBI3 and RBC equipments will each contain
a carrier operated noise SILENCER which will be operable only
when the receivers are adjusted for the reception of voice or other
modulated c. w. signals. This device is most useful when several
receivers are used with loud speakers for guard purposes, since it
climinates the continuous and annoying back-ground noise present in
all sensitive receivers. With this device the output circuits of the
receivers are substantially silenced or “squelched” until a signal is
received. Tt is usable, however, only when guarding modulated cir-
LA RHSCIIYTTON trangfor switeh will appear on 1he produetion equipments, but ifts eireuit
funetions will have been so greally moditied with rexpeet to those of the preliminary moded

as o originally sabmitted that it may be considered as a new control with (he orighual
RECEPTION switel ax un omission,
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cuits. The SILENCER circuit operates to suppress all noise outputs
at least twenty (20) decibels below the output level for which the
receiver is adjusted until an r. f. carrier voltage acts on the receiver
input circuits. In the presence of an T. f. carrier voltage the “silenc-
ing” action 1s released and the signal arrives at the output at the level
to which the OUTPUT LEVEL control had been previously adjusted.

Tnasmuch as the carrier operated noise SILENCER is usable only
for the reception of m. c. W. signals, it is rendered operative or in-
operative by an additional position of the RIECEPTION control, titled
MOD-AVC-SIL. A panel control, marked SILENCER, is provided
for adjusting its signal threshold at which the noise SILENCER be-
comes effective. This is necessary in order that the threshold of
operation of the device can be adjusted with respect to the external
noise level affecting the recelver.

The NOISE LIMITER in the preliminary model, and associated
with the receiver detector tube, did not provide satisfactory perform-
ance. It was of the shunt, as contradistinet from the series type.
The series type of limiter has been found to be more effective than
the shunt type limiter, and, therefore, it will be employed in the pro-
duction equipments. The function of the NOISE LIMITER is to
reduce or limit surges or peaks of noise voltages to a predetermined
jevel before such voltages are passed to the audio amplifier as audio
components. The limiter will be effective with the receiver adjusted
to the reception of either c. w. or m. c. w. signals modulated at least
30 percent. A panel marked switch renders this circuit operative or
inoperative as desired.

In the preliminary models of the RBB and RBC equipments the
manual GAIN control was offective at all times. It was found desir-
able during the conduct of the tests to render this control inoperative
when the A. V. C. was operative. This is automatically accomplished
by operation of the RECEPTION switch when thrown to the A. V. C.
positions. Under these conditions the control of the signal level at
the head phones will be governed only by the adjustment of the

OUTPUT LEVEL control. Consequently, full advantage of the
A. V. C. characteristics can be obtained under all signal or mnoise
conditions as the gain of the receivers 1s automatically controlled or
reduced in accordance with any existing noise level.

The output limiter of these receivers has been modified to provide
a greater range of control than was provided on the preliminary
models. This range has been extended so that the output. level may
be reduced to less than sixty microwatts without redueing the limit-
ing characteristic over a wide variation of radio [requency input

levels.

METHOD OF REPORTING FAILURES IN RADIO AND
SOUND EQUIPMENT

N S;gc:ﬁg‘ Ilszttzll“ .4?, f’cogether with z}ll revisions thereof, has been can-
O Commoat Pla ormerly'contalned therein, “Reports of Ifailures
of Component Parts of. Radio and Underwater Sound Equipment,”
jas been ino pqratec:i in Chapte}“ 31 (mimeographed form) of tlie
bt materin{glneermg .Instructlons.” Recent changes made in the
subjoct s Sea are cons'lde.red to be of sufficient moment to give to
the Naval 5 (;'Vlcfe in thlf_s issue of the “Bulletin.” All shi;s and
Station® refer to thlS' article and to the latest revision of Chap-

or method of reporting radio and sound equipment failuresa P a

)

supply of the necessary fo J .
Bureau of Ships. y forms, NBS-383, may be obtained from the

I e S
serr;ig);o:ﬁ;h%% :nd m;untz}lnmg the subject equipments for the Naval
Hovice (;ur o Bu eau o Slups needs to be informed as to the failures
eioments. S 1;5 1res.p(;ct1ve qomponent parts that go to make up such
eduipmer réagonc-l information is necessary for both economical and
techmcal xez UO ; S; e:onom17cal with respect to obtaining adjustments
ander torms of ecs(;)ne crta:(f_;o;“ nsa l%rll}arallltee for such items that fail, and
in Is;lih parts as are subject to f;ll%rteie Burent to elfect improvements
comn f:tselzzezi (flzle gractlce of the Bureau of Ships, in the purchase of
complete xa Contlr}a tu;l(jlerwater sound. apparatus in most cases to in-
clude 1n the cc herc_ or cor‘r‘lplete_ equipment a guarantee, which will
pe veforred to I elln. as a “Special” guarantee, covering the design
- I;arts N ans ;1p, an(.1 manufacture of the equipment and co?n-,
ponent parts ;sreéo t. T.hlS has begn found necessary because it is
often & Workmanela ermine the existence of unsatisfactory design
fot o sarviee conditions for  poriod of severs] years.  Werkn o
j ' od of several years.
;111111 ((B::Il‘;asltrsl 1:;1;51 ;:z}nnot_always be determined duri}rrlg mate‘g;lalzircls:;e:
el érsonnell; Srlrll(z:izly télroflllgh eventua.l service use and coopera-
tion of personne Bureau‘an afloat that failures are brought to the
144 3
uh‘tVﬂ\{)lllieSIileeghszel SPeCIal” guarantees do exist, the practice has been
tabiish bOOkslmsflngl the terms of tl}e guarantee printed in the in-
ruction ba%is. fuc i g.uarz.n}tees are in general, but not always, writ-
ton on the b § N of applicability for a period of two years of se’zrvic
. extending over a total period of more than five years fr .
o » years from
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the date of acceptance by the Navy. In some contracts, shorter pe-
riods have been specified ; i. e., one year of service and two years total.
The date of acceptance of many new equipments by the Inspector of
Naval Material will appear on a small nameplate mounted on the
main unit of the equipment. The specified service and total periods
are automatically extended by whatever time the equipment fails to
give the required performance due to any defect covered by the guur-
antee or lack of suitable replacement parts.

For the purpose of guarantee adjustment, the date placed in service
is considered to be the date the equipment was accepted by the vessel
or activity concerned and actually made available for service use. For
other than portable equipment this will be after installation. For
portable equipment it will be the date when first set up for operation
by a service activity, as contradistinet from inspeetion activities,

To obtain the maximum protection and effectiveness under the terms
of the contractual guarantee, it is essential that all component part
failures be reported promptly. The activity directly concerned with
the enforcement of the guarantee protection, and the obtaining of suit-
able adjustments, is the Oflice of the Inspector of Naval Material at the
plant of the contractor for the complete equipment (as contradistinet
from the manufacturer of component units, items, or parts). Lacking
a Resident Inspector at such plant, the report should be submitted to
the @ffice of the Inspector of Naval Material for the Inspection District
in which the plant is located.

To permit the Inspector to act promptly and effectively, it is not only
essential that he be immediately informed of any failures that occur
in equipments within the guarantee period, but that he also be in pos-
session of complete information as to the conditions surrounding the
failure, particularly stressing details necessary to facilitate proper
corrective action.

As to the technical aspect, it is equally important that the Bureaube
promptly informed of all failures of component parts and deficiencies,
whether subject to centractual adjustments or not. In general, new
equipments or types of equipments are continually in the process of
manufacture, or specifications are being prepared for their manufac-
ture. Accordingly, prompt failure reports enable the Bureau to take
immediate action to correct similar deficiencies in such equipments he-
fore acceptance by the Navy, The conditions surrounding failures can
not be too highly stressed, particularly conditions of shoek, unnsnal
temperature, or excessive humidity.

Upon reporting the failure and the physical veplacement of the de-
fective item or part. from the spares or other souree, the defective item
or part should be retained unfil the vessel or aetivity indviad by the
Tnspeetor of Naval Material concerned as to the desired dispos ition,
In minny eases, the contenetor may desive the vetuen of ol itens or
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parts for investigation. A defective item or part, upon being replaced
by the contractor under guarantee, becomes technically his property,
and, if not desired by him, may be disposed of by the vessel or the
activity concerned without survey or accounting. Defective items or
parts which are not covered by a guarantee, due to expiration of the
guarantee period, or for other reasons (for example, categories (¢)
and (d) below), shall be held by the ship or station for a sufficient
period of time to allow for receipt of further instructions from the
Bureau in the event that special disposition is desired. If such instruc-
tions are not received within a period of thirty days, plus time required
for transportation of mail in both directions, the defective item or part
may be disposed of in accordance with existing instructions.-

1t il be noted by reference to guarantee clauses (appearing in the
instruction books) that not only are all items or parts of the original
equipments guaranteed, but also any replacements. Accordingly,
these items or parts should be treated exactly as original equipments
«s to recording the dates of acceptance, periods of ser@:ice; and pro-
cedure of reporting failures thereof. T'he date of acceptance for a
replacement part is the date given on the inspector’s report of material
shipped. .

In considering failures and submitting reports thereon, all items
or parts connected with radio and underwater sound installations
shall be considered in five categories :

(a) All types of vacuum tubes.

(b) Ttems or parts contuined in or supplied as spares or replacenients
for complete equipments manufactured by commercial companies an@
covered by a guarantee.

(c) Items or parts contained in or supplied as spares or replacements
for complete equipments manufactured by commercial companies not
covered by “Special” guarantees. )

(@) Items or parts contained in equipments manufactured by Govern-
ment activities and consequently not covered by any guarantee.

(e) Items or parts not contained in or furnished as a part of complete
equipments, but furnished as installation and operating appurteninces.

Eallure of 1tem.s or parts under paragraph (a) shall be reported
until further notice on Form NBS-304 (N Eng 204) in accordance
with instructions contained in Chapter 31 (mimeographed form) of
the “Manual of Engineering Instructions.”

Failure of items or parts under paragraphs (3), (¢) and (d) should
bo reported on Form NBS-383, in accordance with the instructions
contained herein.,

Failures of items or parts under paragraph (e) need not be reported
unless the number of failures appears to be excessive, in which case
the reports nmy he made by letter to the Bureau of Ships.

Form NBS 388 has heen prepared to permit the reporting of cou-
ponent itenr or part. failure with the minimum of clerieal effort,

T T
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As soon as possible after a failure has occurred, an individual se#
of forms for each item under category of paragraphs (), (¢), and (d)
shall be filled out and copies forwarded without forwarding letters as
follows: \

{a) Three {3) copies to the Inspector of Naval Material concerned. In
general, and unless otherwise specified, these reports will be sent te the
Naval Inspector or Resident Inspector of Naval Material responsible for
tests and acceptance of the complete equipment who {s in the best positien
to effect any necessary action under the terms of the guarantee. Instruc-
tion books for equipment will indicate the pat-ticular Inspection Office
involved for a specitic model of equipment.

(b) Four (4) copies te the Bureau of Ships, as indicated on bottom of
form.

(¢) One (1) copy to be retained in the files of activity or vessel.

The report numbers used shall be maintained in consecutive order
for each ship or station concerned.

The requirements of the above paragraphs, regarding the use of
Form NBS-383 will not apply to equipments or component parts pur-
chased on Bureau of Aeronautics appropriations; that is, equipment
normally installed in aircraft. Failures of such equipment or com-
ponent parts will be reported on Bureau of Aeronautics Form N.
Aero 4112 (Report of Unsatisfactory or Defective Material), in
accordance with instructions issued by the Bureau of Aeronautics,
and shall include the pertinent information required by Bureau of
Ships Form NBS-383. A Copy of the Aeronautics form shall be scat
direct to the Bureaw of Ships.

The Inspector of Naval Material, upon receipt of his copy of Form
NBS-383 will take the necessary action to obtain an adjustment under
the guarantee. The Inspector of Naval Material concerned, by for-
warding Form INMT marked “Preliminary” or “Final” will advise
both the activity or vessel concerned and the Bureau of the action
taken or the need for additional information. The Inspector of Naval
Material, upon receipt of Bureau of Aeronautics Form N. Aero 4112
in connection with failures of defects occurring in equipment covered
by Bureau of Aeronautics appropriations, will take the necessary action
toobtain an adjustment under the guarantee and, by forwarding copy
of Inspector’s Action Report (Form INMT), will advise the activity
or vessel concerned, the Naval Aircraft Factory, the Bureau of Ships,
and the Bureau of Aeronautics of action taken, or the need for addi-
tional information.

In cases where Forms N1B3S-383 and N. Acro 4112 are forwarded o
the Inspector of Naval Material covering materials on whieh the guar-
antee has expired, the Inspector will stamp acrvoss the faee of each
copy of the incoming report the words “Guarantee Kxpived™ in order
to minimize clerical work, and will forward one copy to the ship or

/
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station concerned, and one to the Bureau concerned. In the event that
less than three copies of the failure report are received, the Inspector
shall fill out Form INM?Y for distribution as indicated above.

The proper submission of a failure report will automatically initiate
action to obtain a replacement part where the date and cause of failure
are within the scope of the contractual guarantee. In all other cases,
exclusive of equipment maintained by the Bureau of Aeronautics,
the reporting activity must submit a requisition for the replacement
part desired. In the event that an item not covered by a guarantee
can be repaired and the services of Navy Yard or tender forces are
required, the usual work request should be submitted. Where equip-
ment maintained by the Bureau of Aeronautics is involved and the
particular item is beyond the scope of the guarantee, any necessary
replacement parts or repairs shall be obtained in accordance with
instructions issued by the Bureau of Aeronautics.

IFrom a long term survey of the Bureau records, it appears that many
of the failure reports submitted are incomplete as to information. In
order to give the Service some idea of proper procedure, the following
break-down is made of the items required on Form NBS-383:

Item No. Information required

Serial No Serial of this report; strict adherence to this
system important.

U, B Ship or Station.
Date _—... Dhate of this report.
1. Name of itewn or part failing__ Give nearest integral component, not major
unit.
Navy Type Ne—..___ . ________ If a voltmeter, “Voltmeter, Navy T'ype CZZ~
22XXX,"” to be given in this space.
Date of Failure_..__________.__ This is important in determining respensi-
hility for replacement guarantee.
2. Model __.. SZZZ” or “ZZY-3"—SUFFIX NUMBER IS
IMPORTANT.
Serial No_ Of equipment.
3. Contractor __ ... _______ Westinghouse, or RCA, ete.
Contract NOw__ . __________ Obvious.
4. Navy Type_ . ee o ___ Of major unit, as “52XXX,” if transmitter
unit.
h. Date accepted by INSMAT____ In new equipment will be found on name-
plate. These dates must be included.
Date placed in Service________ In new installations should be found on

nameplate stamped in by ship or station
on date equipment is placed in service.
(3. Guaranteed for ——._... years of Will be found in instruction book—as “3” and
service, from acceptance “2” and “1,” and so ferth.
______ year(s) of service.
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Item No. Information required
7. Navy Type - e Of item or part failing. }Found in instruction
book or on part.
I. B. part or symbol..________ As listed in instruction book. MPlease check
carefully.
Serial NoO____ .o Of item or part. If given, will be found
stamped on item or part.
8. Commercial Identification__.__ Give manufucturer’s drawing number, manu-
facturer’s type number.
9. Rating Electrical units or mechanical description of

part failing.

10, If repliicement item, state date. Particularly important—if failure of this
...... accepted by INSMAT  component has occurred before and the
______ date placed in service.  present item is a replacement, its guarantee

dates from acceptance individually, instead
of acceptance of Naval unit in which in-
stalled. This date of acceptance will be
found in the Inspector’s report {from
INSMAT, forwarding such replacement
part or item).

11. Was replacement part on hand? Refers to spares—if item is not replaceable
under guarantce, suitable action must be
initiated by reporting activity to obtain
replacement through usual channel,

12. Nature of casualty. Self-explanatory.

13. Conditions surrounding failure «Normal operation”, or number of hours sus-
tained operation, conditions preceding fail-
ure, especially conditions of high humidity
and so forth.

The submission of failure reports, with proper attention to detail
in filling out the form, will be beneficial to all concerned with design
and wroduction or operation and maintenance of equipment, with a
minimum of clerical work on the part of the reporting activity. It
is therefore requested that these reports be completed as soon as
possible in line with the foregoing requirements. It is further re-
quested that all reporting activities endeavour to submit clearly writ-
ten, or typed, reports in all cases. Some carbon copies have been
received which are so faint as to be illegible.

CROSS INDEX OF ARMY AND NAVY TYPE VACUUM
TUBES

Vacuum tubes conforming to specification RE 13A 600 will be
marked in accordance with the following examples: U. S. Navy
Type CHS-6A6, U. S. Navy Type CG-207, U. S. Navy Type CRC-
6F8-G, ete. wherein CHS, CG, CRC, etc. designate the manufacturer
as heretofore. ‘ :

Navy vacuum tubes shall be referred to by Navy Type Numbers.
For example, a specific tube should be referred to as Navy Type CHS-
6AG, or if it carries a serial number, as Navy Type CG-207, Serial
1234, A specific tube without Navy designation should be referred to
as, for example, Sylvania Type 6A6, or if it carries a serial number,
as General Electric Type 207, Serial 1234. ‘

This system of type numbers is not only helpful to engineers and
radiomen who are generally more familiar with the commercial
designations than with the old Navy Type Numbers, but also is of
considerable benefit to Supply Officers and stockmen who consolidate
their stocks of Navy T'ype numbered tubes and commercial type
numbered tubes into one integrated group to avoid situations wherein
the filling of a request for Navy Type tubes might be delayed due to
depleted stock without the stockmen being aware that an available
stock of a commercial equivalent could be issued in lieu thereof.

Another advantage of the system of designating Navy vacuum tubes
by commercial type numbers lies in the fact that in an emergency,
an Army vacuum tube or a commercial vacuum tube (bearing a com-
mercial number similar to the new Navy number) may often be
obtained from an Army supply depot or a local commercial establish-
ment, as the case may be, and that tube used as a temporary replace-
ment for the Navy Type of tube.

The Army type is to be preferred over a commercial type as the
general run of commercial vacuum tubes may not have the longevity
or uniformity of characteristics required by Government specifica-
tions. Hewever, either type should permit satisfactory operation
until Navy types can be obtained. Army specifications on vacuum
tubes are in general similar to those of the Navy, but may differ in
some details. In the case of commercial tubes, wherever possible,
tubes manufactured by concerns that are: known to have manufactured
that type under Navy specifications should be obtained. The simi-
larity between commercial type numbers, commercial equivalents and

(19)
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the new Navy type numbers is not to be construed as the basis for
obtaining or using such tubes except in the case of emergency.
Tables I and II are a cross index of Army and Navy Vacuum Tubes.
A dash in the place of either the Navy or U. S. Army tube designa-
tion indicates the absence of an equivalent substitute.

There are a few types of tubes which were developed especially for
Naval use which do not have standardized commercial type numbers
or VT designations. As indicated in Table I such tubes will continue
to be marked with the old 5-digit Navy type numbers of which the
first two digits are always “38”.

The manufacturer’s code letters, assigned by the Bureau to date to
manufacturers now supplying Navy vacuum tubes used in Radio and
Underwater Sound equipment are as follows:

CDU Allen B. DuMont Laboraiories, Inc.
CEL Electrons, Inc.

CEP Amperex Electronic Products Company.
CEQ . Continental Eleetric Co.

CFT TFederal Telegraph Company.

CG  (General Electric Company.

CHS Hygrade Sylrania Corporation.

CHY Hytron Corporation.

CIM Eitel-McCullough, Inc.

CKH Heinz & Kaufman, Ltd.

CKR Ken-Rad Tube and Lanip Corporation.
CNU National Union Radio Corporation,
CRC RCA Manufacturing Company (Racdiotron Division).
CRP Raytheon I’'roduction Corporation.

CTL Tung-Sol Lamp Works, Inc

- CTY Taylor Tubes, Inc.

CUE United Electronics Company.

CW  Western Electric. Company.

CWL Westinghouse Lamp Company.

These code letters indicate that the tube has been type approved by

the Bureau.
The data contained in Tables I and II are available in chart form

as Bureau of Ships drawing RIS 38A 153B.

3
%
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TasLe L—Listing by Navy Type Number

. Signal Signal
Navy type Comumercial Corps Navy type Commergial Corps
number nuinber deslgug- number number designa-
tion tion
,,,,,,,,,,,,,,,,,,, V30 vT-87
V124 VI'-87-A
VI-147 V1-98

e-GX..___.

T4 . S VALY

6ABT/I853
6ACT7/1852. .
BAGT

6)7-GT .. VT gi-A
6K6-G'T VT-152
6K -G VT-152-A
6K7. . V86
SR7-G . VT-86-A
BKT-GT . VT-86-B
........ ] Va7
6R8-G. LT I vi-igr-a
61.5-G. 0010 T vr-2i-A
8L6 LTI g

¢ Miranol or eornmic buse on tovernment 'Pype, bul not. on Canneercinl Eguivalent,

L sUAG o1 VP-244
- V2064
VT-07
VT-107-A 0 .
V145 0GPl
1246

............. 12A -G

VT

IR S DR I/ TV | B I

V02

V-188-A
V1162
VI-208
V71183
VP18
VT-18%

4 VT-g14

.| VT-135
VT-135-A

o1 VT-1322
V161

o VE-268
V=200

4 VT-162

Vi-131

V-104

VT-133

vT-26

VT-28

vir-201

V=201~

v
VI 63
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TasLE L.—Listing by Navy Type Number—Continued

Navy typo
number

. Signal
Commereial Corps Navy bype Commercial
number designa- number number
tion

Signal
Corps
designa-
tion

1629 ..
1640 (A-5588) .
1635

016,
8020 (GL-451)___
b;(k"l (WE-705-4).

Jiimag 100TH
Fimac 250TH.
Himae 250T L. ..
Limae 30471, .
Lml e LSUTH .

(xl' J(;}\?-f)? .....

V51
V-2
VT-73
V143

N E-212-T8
WE-215-A__
WE-282-B..
WE-307-A.
WE-312-A
316-A
W 371
WI-280416-1)_
WL-531

ZB-120..

E1148 Hytron_
45 (Spl) e

Vieoss

Vi-120
V121
VT-238
V237
Vo212

Vo182
VT-183

V202
VT-203
VT-218
VT-290
ViE-130
VT-129
V108

V204
VT-235
VT-183

34

Ve

VT-260
VT-184
VT-200
VI-139

91
VT-186

R T

P For Navy Replacements, Bither the V100 or the VI 1004 will replace the Nuvy 807,
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Tasve IL—Listing by Signal Corps VT designation

#ignal Corps
designation

: Navy type ! 8ignal Corps .
Commercial number umber designation Commercial number

Navy type
number

VIT-41

- (‘SJ? (mieanol or cera-
mic base).

Bimac 304T L
Eimac 250T1L
12BKT

. %(; i iapma
.| SCT: Speeial. .

SCL Special .
SCL Speeial, .
SCL Special.

‘ Far Navy Replacements.  Eithor the VT 100 or the VT-100-A will replaco the N:wy 807.
# Miranol or coramie huse on Qovernmend, Ty pe, but not on Commereud Equivalent.

2X2

807
837

1 B8QT

128 Q,?

68K7

95t
955

h( ‘8—

wed
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TasLe I1L.—Listing by Signal Corps VI designation—Continued

Sﬁzf&gﬁ&’f Commereial oumber Nggg} %}3,’0 8&%’;&;‘:3? Commercial number Iig;’!géf ;“’ . re 4
o . |
VT-166.. ... WE-371-A oo s VT-208._._ .. B 4
N i T-209 é% , MODIFICATION OF MODEL TBP, TBY AND TBY-1
o b — | say / ULTRA-PORTABLE EQUIPMENT
V- i A K
T A | 12E8 l MODIFICATION TO PERMIT USE OF TYPE $58A TUBES

V172

It has been found that large scale production of type 958 tubes
satisfactory for use in the transmitter section of Model TBP, TBY
and TBY-1 equipments, is very difficult. A similar type of tube
recently developed, the 958-A, is considerably easier to manufaeture
and has improved emission and life characteristics. Since existing
-| 88NTGT ‘ manufacturing facilities for the type 958 cannot satisfy the Navy’s

6SRTT ( - ’ ( urgent demand for suitable tubes for the TBP, TBY and TBY-1, it

has been found necessary to alter these equipments to permit use of
the more readily available type 958-A. Manufacture of old type
958 tubes in limited quantities will be continued to satisfy immediate
needs of the service.

The type 958-A will be entirely satisfactory for replacement of the
type 958 tube (V2) in the receiver section of unmodified TBP, TBY
and TBY-1 equipments. However, in order to utilize the type 958-A
tubes in the transmitter section (V3, V4), it is necessary to modify
these equipments by replacing the present receive-transmit transfer
. R V relay with a new transfer relay, Navy type CRY-29156, having an

‘ additional set of contacts. Inasmuch as the new type 958-A tube
has one undesirable characteristic when used in the transmitter section,
that of continuing oscillation even afier filament potential is removed,
the additional relay contacts are necessary to remove potential from
the plates of the tubesin the transmitter section when the relay is in the
“receive” position.

The contractor is now preparing modification kits, containing the
relay and instructions for its installation, for all equipments not
modified prior to leaving the factory. All TBP equipments, all TBY
equipments, and TBY-1 equipments, serial numbers 1 to 409 inclusive,
will require modification. The kits will be shipped by approximately
September 15, 1942, to Navy Yards Brooklyn, Norfolk, Mare Island,
and Pearl Harbor, and to Marine Corps Quartermaster Depots,
Philadelphia and San Francisco, for installation by laboratory per-
sonnel. In order to obviate the need for continued production of old
type 958 tubes, it is desired that the equipments indicated be made
available to any of these six activities for modification as soon as
they can be spared.

CUesLan

9.
V241
V24

(25)
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Examination of the relay employed will yield adequate indication
of whether a particular equipment encountered has been modified;
the old type relay bears no type number, while the new type relay
carries the designation CRY-29156 clearly visible from the top of the
equipment with the cover open.

MODIFICATION TO PERMIT USE OF TYPE 19018-A AND LATER
BATTERY PACKS

It has been found that due to a discrepancy in design, Model
TBY-1 transmitter-receiver units, Navy type CAY-43007, serial
numbers 1 to 610 (approx.), will not accommodate the Navy type
19018-A or later battery pack. This deficiency is in the construction
of the base of the aluminum case of the TBY-1 transmitter receiver
units only, and is not found in model TBP or TBY equipments. In
most instances, the well formed by this base is from 15, inch to 344
inch undersize, suflicient to obstruct insertion of Navy type 19018-A
battery pack. This undesirable condition can be corrected by minor
modification, in the field, of the Model TI3Y-1 transmitter-receiver

unit case in accordance with instiuctions given below. In order to .

ascertain the need for modification, the under side of each Model
TBY-1 transmitter-receiver unit bearing a serial number lower than
610 should be examined to determine the presence of a %% inch by 1
inch by 14y inch aluminwn shim (painted olive green) spot-welded to
the inside right-hand lip of the case. This shim was originally incor-
porated to eliminate the possibility of strain on the connector plug
should undersize batteries be used; it is not now necessary, inasmuch
as type 19018-A and later batteries incorporated a “floating” socket
to preclude plug strain. Units not incorporating the shim will not
require modification.

Method of moditication :
(@) With a screw driver, pry up one corner of the aluminum shim.
(d) With a pair of pliers, remove the shim. ’
(e) With a file, dress off the remaining weld spots to obtain a smooth
surface.
(@) With a file, clean out the excess weld from each corner of the case.
(e) Apply olive green lacquer, if obtainable, to spots showing aluminum.

This modification should be made immediately, in order that type
19018-A and later batteries may be utilized.

USE OF SHIELDED PHONE CORDS AND HIGH IMPED-
‘ ANCE HEAD TELEPHONE RECEIVERS

For a number of years the Bureau of Ships has been standardizing
on an output impedance of 600 ohms for all Navy type radio receiv-
ing equipments.

Aside from certain other motivations, one important reason in at-
tempting to standardize on but one type of headphones was to
eliminate the need for the previously employed high impedance head-
phones of the 490603 type. A further purpose of this standardization
was to eliminate the use of shielded headphone cords, jack boxes,
plugs, etc. '

The efforts of the Bureau towards standardization in this field has
been somewhat nullified by the growing needs of the Naval Establish-
ment for additional receiving equipment. In order to supply this
excessive demand, the Bureau was forced to procure in considerable
number certain types of commercial communications receivers which,
while designed for high impedance headphones, do not require, in most
cases, shielded phone cords.

Keeping the above considerations in mind, it. would be expected that

there will be a certain demand, not large, for both high impedance
headphones and for shielded phone cords. In spite of this, however,
the issues of 49003 high impedance head phones and shielded phone
cords have continued excessively high. Thus, 20 percent of all requests
for headphones have been for the high impedance type, while 30 per-
cent of all requests for headphone cords, both single and double, have
been for the shielded type. . :
- "The reason for thi¢ high demand for items which are not considered
standard is difficult to explain. It may be assumed, therefore, that
in many cases the requests are for replacements of a type which is
not required. This demand may also be due to a lack of appreciation
of the facts given above.

In order to assist the Bureau in maintaining standardization on
low impedance headphones and unshielded phone cords as far as
practicable, the service is requested to survey the equipment before
requisitioning nonstandard items and to refrain from ordering high
impedance headphones and shielded phone cords unless they are defi-
nitely required for specific applications.
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FUSE FAILURE IN TAJ-6, TAJ-7, TAJ-9 AND TAJ-10
TRANSMITTING EQUIPMENT

The attention of the Bureau has been directed to an unusual operat-
ing condition existing in Models TAJ-6, TAJ —7,_T AJ —91 and TAJ-10
transmitting equipments, when the fuse located in the 1{)00 .volt ». C
positive supply lead opens. Reference to the schematic dmgFam in
an instruction book for one of the above models will be of assistance
in understanding the conditions.

Tt may be seen that a single combined bleeder is used for the .1500
and 3000 volt circuits of the main high voltage generator, Iailure
of the fuse in the 1500 volt lead leaves the bleeder circuit energized;
so long as the 3000 volt circuit is intact, the intermediate power
amplifier plate circuit remains energized, but at a value of potential
much lower than normal. Thus the failure of this fuse does not
place the transmitter entirely out of commission, b}lt allows its
operation at reduced power output. The power amplifier may not
load properly, or may give other indication of lack of exmta'tlon.
Because of the transmitter’s continued functioning, however, failure
of a generator fuse may remain unsuspected. -

This fuse failure is not readily traceable through observation of
the front panel instruments. To test for the open fuse, the follow-
ing procedure is suggested :

(¢) Remove power from the transmitter.

(d} With an ohmmeter, measure the resistance between terminal 19
(terminal 3-3 in TAJ-10) and ground.

(¢) If a reading of more than 200 ohms is obtained, the fuse in the
1500 volt supply lead located in thé high voltage generator terminal box
should be examined.

Supplement No. 1 to the instruction book for Model TAJ-6 equip-
ment has been prepared and issued by the contractor to cover the
location of the trouble indicated above.

(28)

THE FORUM

AN INFORMAL DISCUSSION OF COMMUNICATION MATERIAL MATTERS
OF INTEREST TO THE SERVICE

The discussions contributed to this section of the Bulletin are
of great value to the Bureau. Most of the contributions in the
past have been very thorough, indicating considerable time and
thought on the part of the author. The Bureau realizes that the
reguirements of wartime service leave little time for carrying out
research projects or for preparing reports. Nevertheless, the ob-
servations of personnel on the performance of Radio and Sound
equipment under wartime operating conditions are of greal
importance.

It is hoped, therefore, that suggestions, comments, experiences,
difficulties, and other matters of interest will continue to be sent
in by the service. They may be prepared as briefly and infor-
mally as necessary. They should be addressed to the Bureau of
Ships via the commanding officer.

USE OF FIRE PUMP AS EMERGENCY COOLING
WATER SUPPLY

The following extract from a report by the Officer-in-Charge of
the Annapolis Radio Station is quoted as a matter of general interest
in its direct application and its further suggestion of initiative to
maintain continuous station operation:

“New metal tanks for the cooling water system at Building No.
(0 were recently installed at this station to replace the wooden tanks
used for the past two years. To connect these new tanks into the
system would have usually required the shutting down of all trans-
niitters at Building No. 60 for approximately 45 minutes. This
shutdown was avoided successfully by connecting the gasoline trailer
pump used for fire protection to the cooling water supply line with
the suction taken from one of the new metal tanks being installed.
This emergency hook-up gave excellent satisfaction for the period
required to disconnect the old tanks from the system and to connect
the new tanks into the system.

“The possibility of using fire equipment to supply cooling water
to radio transmitters in case the permanently installed systems are
dumaged by bomb or otherwise should be of interest to other high
power radio stations.”

(29)




TECHNICAL PAPERS

The following technical papers on radio and seund subjects have
been listed by the Naval Research Laboratory, Anacostia, D. C., as
received from April 15, 1942 to July 15, 1942:

(Note. Asterisk (*) preceding eniry indicates that an abstract enly is avail-
able in the library.) ’

Aircraft:

Jackson, Radio—a factor in aviation 8afety. Radio News 27; 16-20;
May 1942

Little, Standardization of aircraft radio. Aero Digest p. 76-80; Aprii
1942

Nichols, C.AA radio equipment. Radio News 27 ; 33--35; May 1942.

Morse, Pitfalis in radie orientation. Aero Digest 40; 115-116; May 1042

Little, Airways radio standardization. Aero Digest 40; $99-100; May 1942.

Interchangeability of generator equipment for service aircraft. Navy
Bur. Aero. T. N. 2742,

Rettenmeyer, Radio-electronic bibliograghy. Radio No. 268; 37-40; Nay
1942,

Hromada, Development of an wltra-high frequency aural yadio range for
C. A A. TRRE 29; 357 ; June 1941,

Sandretto, Airline radio maintenance. Comm. 22; 5-7; May 1042.

Karrol, Aviation radie course, Radio News 28; 22; July 1942,

Wireless in the Luftwaffe. Wireless W. 48; 133 ; June 1912,

German aircraft radio. Elect. Eng. 15; 9; June 1942,

Amplifiers:

Amplificadores de tension. Rev, Tele. No, 354; 163-167; March 1942

*Albersheim and Brown, Stabilized feedback light wvalie. SMPE J. 38;
240-54; March 1042,

Jaffee, Wide band amplifiers and frequency mauttiplication. Electronics
15; 56-62; April 1942,

Provis, Low-cost rebuilt specch amplifier system. Comm. 22; 14; April
1942,

Sar. Amplificador de alte caelidad de 30 watts., Revista Tel. No. 334,
157--9; March 1942, -

*Bohme and Koch, On the output resistance of amplifiers with negative
jeedback. IIochf. tech. u Elek. akns. 58; 107-109; November 1541.

Stable D. C. amplification. Wireless W, 48; 111-113; May 1942.

*Radiolron 13 W 6V6-G amplifier circuit. A 584 Radiotronics Bull
No. 112; 31-35; May 1941.

A novel D. C. amplificr uiilizing a photocell and thyratron. Electronic
Iing. 14; 727 ; April 1942,

Norgauard, Wide band amplificr. U. S. Patent 2,280,632; 21; April 1942,

Tugging, Retaralion response of vidco amplifiers. IRE 29; 357; June
1041,
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Sarbacher, 4 method for calculating the performanece of seif-biased plafe-
modulated amplifiers. 1RE Proe. 29; 358-59; June 1842,

*Kluge, The significance of the grid-anode capacitance far telephons line
amplificrs.  Hochf. tech. u. Klek. alus. 58; 126-128; November 1041
WE No. 1803, 1842,

*VoPpyan, On the reduction to a minimum of frequency-phese distortion
in amplificrs. WE No. 1004, 1642,

Felyakh, ‘4 comparison between lwo systems for two-way high-frequency
arnplification. WE No, 1603, 1042,

Analysis of feedback and prevention of oscillation in HEF wnplificrs.
Radio News 27 ; 14-15; June 1942

Radio design worksheet—No. 1—audio circwits. Radio No. 268, 29; May
1942,

Yan Rensselaer, Defermining the characterisiics of eudio amplifiers. Radio
2(i8; 12-15; May 1042

*Rothe, The transmiticr amplifier acith  complex ecxternal resisioice.
WE No. 1021, 1942

*Bleicher, The design calculations of e push-pull power amplificy. WE
No. 1384, 1942,

*Koch & Toreili, T'he distortions of amplifying valves ot radio froiuencies,
and methods of their deterwination. WE No. 13606, 1942,

*Lang, The calculation of the noisc i:oltage of wide-band wnplifiers. WERE
No. 1341, 1942.

Pouley et al. Low-fregucncy characteristics of the coupling cireuits of single
and multistage video amplifiers. RCA Rev. 6; 416-433; April 1942

Cook, A fiexible cqualizing amplificr. Electronics 15; 36; July 1942

*Kluge, Vicwpoints for the development and manufacture of telephone line
asnplifiers. WE No. 1720.

*Peters, The new “additional” (hooster) repeater type V42 of the state
broadcasting company. WK No. 1719,

*Schlechtweg, T'he choice of wvalves for modern technicul amplifiers. WE
No. 1691.

*Eberhardt, A wnew principle for stable direct current amplification. W1
No. 1633.

Putnam, New amplifier features IR, C. equalizing. Radio N, 28; 15; July
1942,

Skene, A grounded-plate amplifier for the F-3 transmitier. DBell Labh., Rec.
20; 279; July 1942.

Stable DC amplification. Wireless W. 48; 111 ; May 1942,

Antennas:

Crossley, Interference-reducing antenna systems. QST 26; 25-26; May 1942,

Hrowada, UHF antennas in aviation radio. Radio News 27; 14-15; May
1942,

Kandoian, Radiating systems and iwave propagation. Electronics 15; 29-14;
April 1942,

Wells, Aerial characteristics. Abst. IEE J, 89; 106-114; 1'ebruary 1842,
Pt. L

Green, Fatended eaerial systems caleulating the polar diagrams. W1 19;
195--199; May 1942,

Howe, The polar diagram of a simpie broadside errey. WE 19; 103-1;
Muay 1942.

Ryder, Bicetrical asciflations of a perfectly conducting prolate spherold.
JoAppl Phys. 8235 327 3463 Alay 19142,
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*Kessenikh, The energy relationships in oscillating systems and the param-
eters of radiating systems. J. Tech. Phys. USSR 11; 77-109; No. 1/2,
1941.

*Kopytin, On choosing the type of short-wave transmitting aerial. WE No.
1047, 1942.

Hutton et al, A mechanical calculator for dircctional anlenne patterns.
IRE 29; 224; April 1941.

Akerman, Broadcast antenna measurements, IRE Proc. 29; 470; August
1041, .

LaPaz and Miller, Optimum current distributions of wvertical antennas.
IRL 29; 225 ; April 1941.

*Volman, Zhe relationship between the directiongl characteristics of a
tinear conductor and the distribution of the current in it. WHE No. 1051;
1942,

*Moser, Antenna problems. WE No. 1050, 1942,

Taylor, 112--Mc¢ modile co-ax anienna. Radio News 27; 26-21; June 1942.

The story of W&1R’S new sky rigging. Radio No. 268; 33; May 1942.

Everitt, Single wire transmission lines for short-wave antennas. Ohio State
Univ. Iing. exp. sta. bull. No. 52 ; 1930.

Everest and Pritchett, Horizontal-poiar-pattcrn tracer for directional #road-
cast antennas. IRE Proc. 30; 227-32; May 1942.

Hutton and Pierce, Mechanical calculator for directional antenna patterns.
IRE 30; 233-7; May 1942. ]

Spangenberg, Charts for determination of root-mean-square value of hori-
zontal radiation pattern of two-element bioadcast antenna arrays. IRIL
30; 237-40; May 1942,

Harrison, fn¢lined rhombie antenna. 1IRE 30; 241-4; May 1942,

Antenna measurements with the radio freguency bridge. Gen. Radio Exp.
17; 1-4; June 1942,

Carlson, Television reception with bwilt-in antennas for horizontally and
vertically polarized waves. RCA Rev. 6; 443-454; April 1942.

*Friesz, The Mayerl process for the impregnation of wooden masts. WE
No. 1678.

*Sommerfeld & Renner, Radiation energy and earth absorption with dipole

aerials. WE No. 1677.

¥Fenske, “Der Leitungsmast aux Holz. WE No. 1679 ; 1942,

Choudhury, Studies in antenna resistance and reactance. Indian J. Physics
15; 437 ; December 1941,

Bridges:
*Poleck, A new capacitance and loss-factor bridge for low frequencies, with
hand and automatic balancing. WE No. 1748.
*Wallauschek, 7'he measurcment of small powers with bolometer-bridge.
WE No. 1745.
McLaren, Building & calibrating a universal 4€ bridge. Radio No. 269; 40;
June 1942.
Broadcast:
Les bases techniques du Plan de Montreur. J. des Tele. 8; 25-35; February
1942,
Progres de la radiodiffusion auw Rlats-Unis d&’Amerique et en Canada en
1940. J. des Tele. 8; 93-6; June 1941
La radiodiffusion en. Amerique Latine. J. des Tele. 8; 125-9; August 1941
and 141-8; Seplember 1941,
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Accord regional de radiodiffusion de U Amerique du Nord. J. des Tele. 8;
114--6; 10 July 1941 and 163-6; October.

Reunion de U'Union Internationale de radiodiffusion. J. des Tele. 8; 110—4;
July 1941.

Bishop, Wireless section Chairman’s address “A4 review of technical
developments in broadcasting.” 1EE J. 89; 2-18; March 1942, Pt. 3.

Broadcasters discuss wartime problems. Elecironics 15; 117-18; April 1942,

Loyet, Experimental polyphase broadensting. IRE 30; 213-22; May 1942.

Capacity measurements:
Amos, R-IM instebility. Wireless W. 48; 157; July 1942.

Cathode follower:
Hanney, Cathode follow:er again: Calculation of oulput impedance and
vollage gain. Wireless W. 48; 164; July 1942. .

Cathode ray tubes:

Tube characteristics of cathode ray tubes type: 2514D9; 2519414, 2519B1)%;
25D19D1); 2520020, 252045, 2529B5; 252005, 2829D5; 253049; 253089,
2530C9. Electronics 15; 11#-116; April 1942, '

Moss, Errors in photography of cathode ray tube traces. The effects of
scréen curvature. Electronic Eng. 14; 728-21; April 1942,

Lewis, Wawve form circuits for cathode ray tibes. Xlectronics 15; 44; July
1942,

Circuits :
Boylanil, Valve equivalent circuits. Wireless W. 48; 108-9; May 1942.
Wall, The input impedance of a coupled circuit system. Electrenic Eng.
14; 704-6; April 1942,
The shunt loaded tuned circuit. Electronic Eng. 14; 715; April 1942.
The factor ©. FM 2; 14; May 1942,

Coaxial conductors:
Jones, The measurement of capacity and inductance of concentric cables at
high frequencies. J. Nci. Instr. 19; 52-53; April 1942.
Race and Larrick; High-frequency coaxial-line calculations. Elect. Eng.
Trans. 61; 526; July 1942,
Dwight, Reactance and slsin effect of concentric tubular conductors. Elect.
Eng. 61; 513; July 1942, ‘

Colls:
Feeding the coawxial dipole with an open wire line. QST 26; 58; May 1942.
Underhill, What’s new in coils? XHlect. Mfg. 29; 102; April 1942.
Condensers:
Grifiiths, The temperature compensation of condensers. WE 19; 148-157;
April 1942.
Coursey, The temperature compensation of condensers,. WE 19; 199-200;
May 1942.
Craggs, Note on preparation and properties of metal-coated mica condensers.
J. Sci. Instr. 19; 40-3; March 1942. ) '
Grifiiths, The temperature compensation of condensers. WE 19; 253;
June 1942.
*Londer, Remarks on my paper “Modern condensers for communication
engineering.” WE No. 1807.
*The mixzed-body problem in condenser technique. WE No. 1806.
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Converters:
Beul notes on 225-me. converter design. QST 26; 56-57; May 1942,
Detectors :
Lazarev, On the theory of anode detection. J. Tech. Phys. U. S. S. R, 11;
106-112; No. Y4 ; 1841,
*Cocci,The voltage drop in diode detectors. WE No. 1321, 1942,
Ragazziui, The cffect of fluctuation voltages on the linear detector. IRE 30;
40 ; June 1942,
Wirection finding :
*Ulbricht, Pulse direction finding. Hochf. tech. u. Elelk. akus. 58; 71;
September 1941. (Patent).
*Elmquist & Gutton, Radio-location methods on the re-rediation principle.
Hochf. tech. u. Eiek. akus. 58; 71-72; September 1941.
*Kramar, Wireless position-finding ¥dy the phase-measurenient wethod.
WE No. 1080; 1912,
*IHolsten and Schiitzel, Goniometer for short and uwltra-short wwaves. W
No. 1074 ; 1942,
Busignies, Control of night error in airplane direction finding. IRE 29;
2227 April 1941
Kotowski, M¢thods for the transmission and reception of high-frequency
pulses. Hochf. tech, u. Elek. akus. 58; 150; November 1941, WK No.
1373 ; 1942.
Field strength:
Singer, Field strength swrvey methods. Pt. 2, FM 2; 30-34; March 1942,
*Bleckwenn, The photocell compensator in measuring technique. WE No.
1133; 1942,
Yunker, The detecrmination of fieldd strength patterns of antenna systems by
graphical methods. WE No. 1053, IRI: 20 ; 368 ; June 1941,
*Hess, Range of wireless waves. WE No. 952; 1942,
*Miicke, Permeability, inductance and hysteresis resistance for sintsoidal
field strength and for sinusoidal induction. WE No. 1759.
Broderson, U. H. F, ficld-strength meter. Radio No. 269; 27; June 1942
Filters:
Simple-narrow-band crystal filter Stanesdy Post Ofice. Elect. Engrs. J. 35;
4-7; April 1942.
Waucherer, Band-rejection jitters composed of a-circuits and of Zobel
nelworks. WE No. 1309, 1942, TE"T 30 ; 65-72 ; March 1941.
*Steffhagen & Cauer, The determination of the dipole functions . . . for the
calculation of dridge-type filters. WE No. 1308, 1942,
Mukerji, Electric wave filter theory and its applications. Instn. Engrs.
India J. 21; 316 ; August 1941.
Frequency :
Truscott, Logarithmic cherts and circuit performance. Electronic Eng. 14;
T45-48; May 1942,
Thwaites and Laver, Measurement of frequencies below 15 ke/s. Kleetronic
Eng. 14; T767; May 1942.
Stansel, A sccondary frequency-standard using regenerative frequency-divid-
ing circuits. IRE I’roc. 30; 157-162; April 1942.
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*Chatterjee, A bridge method fer determining the frequency of an alternat-
ing current in the audio-frequeency range. Current Sci. 10; 363-64; No.
8; August 1941. .

McLoughlin, F'requency standards for high frequencies. IRE 29; 525-26;
September 1941.

Minter, The megacycle meter. IRE 29; 472; August 1941.

Lidbury, Conn chrowatic stroboscope as an audio-frequency meter. IRE 29;
282-283; May 1941.

Kent, A method of changing the frequency of a. comple.i‘ wave, IRE 29;
225; April 1941,

*Chistyakov, The design and experimental verification of automatic fre-
quency control. WE No. 1035 ; 1942,

Ionnell and Dickerson, A4 100-cycle frequency standard. Comm. 22; 8-9;
May 1942,

Frequency control with quartz erystals. P—621.384.B6.
*PBressi, BEquipment for frequency mcasurcment at the Galileo Ferraris In-
stitute. 'WE No. 1450; 1942,

*Cocel, On the frequency doubling of amplitude modulated signals, WE
No. 1333; 1942,

The angetron as a frequency-changer. Tlect. & Tele. 14; 235; May 1941,
Frequency measurements :

*Legler, A new type of apparatus for the recording of frequency curves. WE
No. 17563.

Langham, Direct frequency measurements. Comm., 22; 5; June 1942
Generators:
*Braunmiihl & Schubert, An elcctrical tuning-note generator. VDI Z Zeit.
85; 13 December 1941.
High frequency :
Lewis, Measurements in the UHF spectrum, Electronics 15; 63-68; April
1942, ) -
Mourowmtseff et al, Ultrahigh frequency generators. Eleetronics 15; 45-50;
April 1942.
History :
Ashbridge, Inaugural address—review of immediate past. IEE J. 89; 17-34;
Januvary 1942. Pt. 1.
Pession, Le centre experimental radioelectrique. J. des Telecomm, 8; 17-9;
January 1941,
Joseph Henry, pioneer in space communication. IRE 30; 261; June 1942,
Impedance:
Packard, Impedance measurcinents over a wide frequency range. IRE 29;
4725 August 1941,
Field, Impedance measurements at frequencies from 1 to 100 megacycles.
IRE 29: 289; May 1941.
*Ferrari-Toniola, The coupling of dipole and quadripole circuits and the
matching of impedances. WE No. 1359 ; 1942.
Zin, Apparatus for the measurcment of impedances at radio frequencies.
WE No. 1459; 1942.
Inductance:
Blow, Solenoid inductence calcylations. Flectronies 157 63-64; May 1942,
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Instruments:

Cazaly, Instruments: tests and measuring gear and its uses Pt. 2 Outpub
meters and attenuators. W. W, 48; 83-86; April 1942,

Interference:

Whistling meteors. Newly detected “interference.” W. W. 48; 82; April
1942,

Chakravarti, Hlectrical interference to radio broadcast reception. Ind. J.
Phys. 15; 365-87; October 1941.

*Yuzvinski, A particular type of interference appuratus for determining the
phase distribution of an electromagnetic field. J. Tech. Phys. USSR 11
55-60; No. 1/2, 1941,

*Chamanial and Venkataraman, Whistling meteors. Doppler effect produced
by meteors entering the ionosphere. Elektrotechnics No. 14, 28-39;
November 1941.

*Gould, Suppression of radio interference from electromedical and certain
other types of high frequency apparatus. PO Elect. Engr. J/35; 23-T7;
April 1942,

Bollinger, Noise limiters (Manual and automatic types for UHIF and BC
receivers). Radio No. 268; 26-28; May 1942,

Krom, Suppressing high-freqiiency disturbances from telephone apparatus.
Bell Lab. Rec. 20; 254-87; June 1942,

Shetzline, Factors controlling man-made radio interference. Bell Lab.
Rec. 20; 251-53; June 1942.

*St. Dallos, New methods for the reduction of interference in receivers.
WE No. 1337; 1942. :
Carbenay, Methods for the stalistical recording of electromagnetic inter-

ference. CR Paris 212; 1029-32; June 1941.

*Methods of H. F'. interference suppression for machines and appliances
up to 500 watts. WE No. 1664.

*Conrad, On the measurement of HF interference. WE No. 1659.

Gould, Suppression of radio interference from electro-medical and other
H. F. apparatus. Electronic Eng. 15; 28; June 1942.

Tonosphere:

*A remarkable group of ionospheric disturbances of sudden onset. CR
Paris 212; 561-63 ; 31; March 1941.

*Nagaoka & Ikebe, Induction magnetograph. WE No. 955; 1942.

Ferrell, T'he lunar photoelectric effect on radio waves. Radio 268, 19;
May 1942.

Higegs, ITonospheric measurements made during the total solar eclipse of
Oct. 1, 1940. MN. Roy. ‘Astron, Soc., 102; 24-34; No. 1; 1942,

*Venkataraman, Radio reception during the magnetic storm and ionospheric
disturbance from 17th September to 20th September 1941 WE No. 1286;
1942.

Booker, Ifeight of mazimumn electron density in the ionosphere. Terr. Mag.
47; 173; June 1942.

Light signals:
Stevens and Stevens, A simple light-beam communication system. Trans-
mitting voice with a flashlight. QST 26; 13-14; May 1942.
Toudspeakers:
*Reiches, Quarter-wave nrethod of speaker testing. SMPE J/38; 457-67;
May 1042,
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*Chadbourne, Maintenance and repdair of loudspeakers. Int. Projectionist
17; 9; May 1942 (EIS)
Meters:

Franks, Eztending the range of @-meter measurements to higher frequen-
cies. IRE 29; 471-72; August 1941,
*Straubel, Birect-reading wavemeter. WE No. 1449, 1942,
Microphones:
*Reichardt, The employment of different types of microphone in German
broadcasting, WE 1083 ; 1942,

*Gosewinkel and Bauer, 4 new “double layer” condenser microphone for
the transmission of speech. WE No. 1704.

Miscellaneous :

Bourne, Optical fundamenlals for amateurs. QST 26; 19-21; June 1542.
Olmstead, Signal corps coordination branch. Radio News 27; 6-7; June 1942.
Gardaer, Melting sleet from I'M dipole. FM 3; 38-39; April 1942,
Military: '
Donohue, Radio training in the Coust Guard. Radio News 27; 25-27; May
1942,
Jackson, Radio for forest protection. Radio News 27; 46-48; May 1942,
Johnson, Our mechanized cavalry. Radio News 27; 38-39. May 1942,
- . 4
Rider, What servicemen can do to aid our war effort. Radio News 27; 21;
May 1942.
Winner, Radio industry goes to war. Radio News 27; 11-13; May 1942.
Winters, Radio Ski troops. Radio News 27; 22-24; May 1942,
Mobile :

Les telecommunications au service de la police. J. des Telecoiom. 8; 45-8;
Mar. 1941, and 61-6; April 1941. :

Curry, Our police radio telegraph networks. Radio News 27; 40-41; May
1942, .

Williamson, Radio for blackouts and power line failures. Radio News 27;
51-52; May 1942.

*Herrmann, Soine problems in railway-train telephory. WE No, 1185, 1942.

*Kennedy, Radio for jlood emergencies. Eng. News-Rec. 128; 353-4; 26;
February 1942,

*Locomotive “radios” solve comanunication problem and facilitate hauling
at Frencis mine. Coal Age 47, 83-90; April 1942.

Kopetzdy, A talkie-walkie for civilian defense. QST 26; 9-13; June 1942.

Quist, Single-unit mobile FM equipment. FM 3~22-29; April 1942.

Warner, Mobile FM for portable service. ¥M 3: 8-10; April 1942,

*Wertli, The police wireless gystem of the town of Zurich. WE No. 1813.

Neitzert and Murnane, New 2-wwcay FM plan for Jersey. FM 2; 6; May 1942.

Modulation :

Sturley, Frequency modulation Pt. VII. FM reception. Electronic Eng. 14;
75508 ; May 1942.

Bussard and Richel, 4 wide-band high frequency sweep generator. Electron-
ics 15; 58-59; May 1942.

Duceno, F-M carrier current telephone. Electronices 157 57; May 1942,

Rell, F-M or hemodyne. Wireless W. 48; 106-7; May 1942.

*Henkler, The development of modulators for earrier-frequency communica-
fion techinigue,  1Moehf. teeh. u. Elek. akns 58; 112-114; November 19-41.
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*Wiwnley, Radio dispatching wilk frequency wmoduletion. IBlee. Light and
Power 20; 66-8; February 1942,

Sturley, Frequency modulation Pt 6. FM reception. Electronic Eng. 14; 711-
T14; April 1942,

Mars, Practical engineering aspects of frequency-modulation. IRE 29;
525 September 1941.

Budelman, Frequency modulation for comununication purposes. IRE 29;
471 ; August 1941

Frequency modulation applied to telegraph tines. Science 94; Suppl. p. 10,
12; December 1941,

Sutnmerhayes, A Jrequency modulation station modulator. IRE 29; 228--
20; April 1941,

Kennedy, Don Lee’s K45LA. Radio No. 268; 16-18; May 1942,

Cherry and Rivliu, Non-lincar distortion with particular reference to the
theory of frequency modulated waves. Phil. Mag. 33; 272-83; April 1942,

*Bader, Over-modulation wmonitor for frequency-modulated tranzmitters.
WE No. 1546 ; 1942,

Oscillations ;

*Strecker, Non-linear distortions of several sinusoidal oscillations in iron.

WE No. 1640.
Oscillators :

Tie controlled transitron oscillator. Ilectronics 15; 42; July 1942

2spy, Multivibrators. Radio No. 269; 24; June 1942,

*Bernstein, The fuctuations in auto-oscillating systems and the determing-
tion of the frequency deviations of a valve oscillator. W No. 1649,
=Gruyter, D-R and C-R scctions are degenerate oscillatory circuits. 'WE

No. 1629.

*Kamayachi and Ishikawa, On the temperature coefficient of the equivalent-
cireuit constants in quartz crystal vibrators for electrical weve filters.
WI No. 1631; 1942.

Scott, Bringing the leat frequency oscillator up to date. Gen. Radie Exper.
175 1; July 1942

Slonczewski, Automatic production of oscillator scales. Bell Lab. Rec. 20;
2705 July 1942,

Osciliators and vibraters:

Alexander, The reterding fleld oscillator. W1 19; 143-47; April 1942,

Bloom, The “Battleship” V. F. 0. QST 26; 44-49; May 1942.

Printing oscillator scales. Tiell Lab. Rec. 20; 227-228; May 1942.

Bacon, 4 simple resistance coupled oscillator. Electronic Eng., 14; April
1942,

*#Vilbig, Decwvices for the generation of wultra-short waves. WE No. 1011;
1942,

*Fnghert, drrangement for the generation of ultra-short waves by frequency
maudtiplication with elcetron multipliers. W No. 1012; 1942.

*1to, Bxiension of the Barkhausen sclf-escillation formula. WIS No. 1020;
1042,

*Jarvis and Clarke, Wide-range beat frequency oscillator. PO, Elect, Eng.
J. 85; 28-.35; April 1942,

Reed, Practical microwcave oscillators. Shiclded parallel-rod a«corn tube

T vireuits for 400 to 750 me. QST 26; 14-16; June 1942.
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Oscillographs :

Boyd, T'he cathode-ray oscillograph. Radio No. 268 ; 20-21; AMay 1942,
*Von Ardenne, 4 sia-trace cathode-ray micro-oscillograph. WE Ne. 1475,
1942,
T'ime bases. Electronies 15; 70; July 1942,
The cathode ray oscilloscope. Radio No. 269; 30; June 1942,
I’hase:

Ginzton, Flectronic phase-angle meter. Rleetronies 15; 60-61; May 1942
*Hiissler, Oscillation processes in periodic phase-manipulation. Hochf. tech.
u. Klek. akus. 583 109-112; November 1941,
*Gorelik, I's sharp phase sclectivity posible. J. Tech. Phys. U. S. S. R. 11;
69-71; No. 1/2, 1941.
Shehegolev, Measurement and automatic registration of large differcnces of
phase angles. J. Tech. Phys. 11; 44-45; No. 1/2, 1941,
*Vvedenski, The height-gain factor and phase regulations of wultra-short
waves. J. Tech. Phys, 11; 37-43; No. 1/2, 1941.
Pick-ups:
Maling a moving-coil pick-up. Wireless W. 48, 154; July 1042,
Power :

Moen, Kinescope power supply. Flectronics 15; 6S; May 1942,
Garvin, Battery substitutions for portables. Radio N. 28; 28; Juiy 1942
I'rojection apparatus:

*Chadbourne, Projection room uses of tube deta.

Marer 1040 Int, P’rojectionist 17; 7;
March 2. :

Radioloecators:

Aevustie aircraft detection. QST. 26; 44; July 1942,
Boltz, An improved airaraft detector. Radio No. 2693 22 June 1912,

3 =y

Radiotelephone :

Buckler, The future of tircless telephonsy. Eng. 153; 376; May 8, 1042
and p. 384-5; 15, May 1042,
*A short-wave radio-telephone transmitior & receiver built like large scale
“French” handset. WE No. 1811.
Receivers @

Supcrheterodyne receiver tracking. WE 19 141-142; April 1942.

Homodyne reception. Possibilities of the system as an aid to selectivity.
W. W. 48; 87-89; April 1942,

Drake and Schmidt, New Dial calibration system. Comm. 22; 5-7; April
1942,

Dudley, UH ¥ reception and reccivers. Electronics 15; 51-55; Aprii 1942,

Turner, Alert receiver circuits. Radio News 27; 28-29; May 1942,

Rao, Standeard tcsts on breadceast receivers. Electronics 14; 40-9; Novem-
ber 1941,

Franz, Sensitivity in visual reception and instrument ohscrvetion. Hoehf,
tech. u. Blek. akus. 58; 95-99 Oct. 1941 and WE 1030; 1942.

*¥Fritz, Super-regenerative receiver for wltra-short waves. WE 1026 ; 1942.

Fester & Mountjoy, Short-wave spread bands in automobdile and house re-
ceivers. IRE 30; 222-7; May 1942

*Yuzvinski, On wmethods for receiving radio waves and maintaining constant
the pressure rolationships. WE No, 626; 1042
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Rankin, Receiver input connections fer U-H-F measurements. RCA Rev.
6 473-81; April 1942.

Mountjoy, Low capacitance A. C. power supplies. RCA Rev. 6; 455-62;
April 1942, .

Grammar, A compact panoramic radio spectroscope adapter. QST 26; 16;
July 1942,

Rectification :
*Pigge, Circuits for the rectification, especially the demodulation in the mie-
ing stage of decimetric waves, using three-electrode valves. WE No. 1333;
1942,

Relays: )
Boss, Universal electronic relay. Electronics 15; 68; May 1942,

Screening :
Reed, Inter-circuit screctting. Wireless W. 48; 136: June 1942.

Solar phenomena :
Stetson, Sunspots may cause delayed readio blackout. Sci. News Letter 40;
282; November 1, 1941.

Stations:
*Neill, Radio control in gas operating departments. Gas Age 89; 12; April
23, 1942,
Smith, Progress report on W4IMM. FM 3; 30-37; April 1942.
Houldson, War did not stop W6rNY, M 3; 11-15; April 1942,

Television :
Lescarboura, 7'elevision, the wartime instructor. Radio News 27; 42-43;
May 1942.

Waller and Richards, Sisteima simplificado de televisién para aficiona-
dos y experimentadores. Revista Tele. No, 354; 146-49; March 1942,
Goldmark et al, Color Television, Pt. I. IRE Proc. 30; 162-181; April 1942,

Three-dimension color television. Electronies 15; 76; May 1942.

Rose, The relative sensitivitics of television pick-up tubes, photographic
film, and the hatman eye. IRE 29: 227; April 1941.

Prainer, Orthicon portable television equipment. IRE 29; 229; 1941.

Montfort and Somers, Mecasurement of the slope and duration of television
synchronizing. IRE 29; 358; June 1941.

Kell and Bedford, Measurement, analysis synthesis and evaluation of the
square-wave response of television apparatus. IRE 29; 224; April 1941.

Rose, The relative sensitivities of television pick-up tubes, pliotographio
film, and the human eye. IRE 30; 293 ; June 1942,

*Wendt, I'mage errors occurring in the deflection of a cathode-ray beam in
two crossed deflecting fields. WE No. 1732,

*Pigcher and Thiemann, 7'heoretical considerations on a mnew method of
large-screen television projection. WE No. 1736: 1942.

*Bruckersteinkuhl, The displaocmént in time of series of pulses. WE No.
1734.

*Scholz, The most favourable form of so-called “mat” coils for magnetio
deflection in cathode-ray tubes. WE No. 1733.

#Television in eolour and stereoscopic relief. Television Soc. J. 3; 225;
No. 8; 1942 (EIS). i

“Txpley and Walter, Telovision film trensmiticers using apertured scanning
disexs, Tele. Soe 0035 216 Augast 1942, (KIS).
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*Strieby and Wentz, Television transmission over wire lines. Tele. Soc.
J. 3; 212, No. 8, 1942.

*Rosenthal, Television picture storage. Television Soc. J. 3; 199;
August 1942,
*Edwards, Design of television receitving apparatus. Television Soc. J. 3;
204; August 1942. (EIS).
Lockhart, Television wave forms. Electronic Eng. 15; 19; June 1942.
Transformers:

*@ltze, The correction of transformer faults by complex negative feedback.
WE No. 999; 1942,

Trausmission lines:
I'rankel, Ckaracteristic impedance of parallel wires in rectangular troughs.
IRE Proe. 30; 182-90; April 1942, .
Snoddy, Concentrie transmission line as harmonic filter. Electronies 15;
68-70; May 1942.
*Gorshunov, Nonstationary processes in a coaxial cable. WE No. 992; 1942,
*Josephs, Correction. to a formula in paper on the internal noises in a
coaxial cable. WE No. 993 ; 1942.
*Zingerenko, The interaction between tico parallel lines when the loads are
not matched. WE No. 994; 1942,
Weher, Traveling waves on transmission lines. Elect. Eng. 61; 302-309;
June 1942. )
Transmitters:
Webster and Bowning, A combination radiotelegraph-droadeast H-F trans-
mitter with many new features. Comm. 22; 10; June 1942,
Transmitters and transmission :

Brannin, A 112-mc. transmitter-receiver combination. QST 26; 18-21;
May 1942,

Cherry, The transmission characleristics of asymmetric-sideband comsnuni-
catior networks. IEE J. 89; 19-42; March 1942,

Singer, Transmitter maintenance. Comm. 22; 8-3; April 1942,

*Miller, The protection of low-power wireless transmitting installations
against surges. ETZ 62; 769-73; 11 September 1941.

Young and Black, Stabilized feedbackc for radio transmitters. Pilck-ups p.
30-31; May 1942,

Tuning :

Eaglesfield, Eddy current tuning. WE 19; 202-209; May 1942.

Rice, Power tuning for the amateur transmitter. QST 26; 39-41; June 1942.

*Yuzvinski, The autematic tuning of amplifying stages. WE No. 1703,

Vacuum tubes:

Basak, On the high-frequency conductivity and effective dielectric con-
stant of electronic medium in (High vacuum) thermionic valve. Ind. J.
Phys. 15'; 343-358; No. 5; October 1941,

Johnson, Flectrons in UHP valves. 2. Hollow resonators and circuits of
high “Q.” W. W. 48; 92-95; April 1942,

Kameswar, High frequency measurements of the mmplification factor and
internal resistance of a thermionic valve. Ind. J. Pbys. - 14; 247-52;
June 1940.

Khastgir, Theory of the wariation of the resistance of a thermionic vdlve
with frequency. Ind. J. Phys. 15; 317-321; No. 5, October 1941,
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Khastgir, On the diclectric constani of an electronic medium at medium
radio-frequency. Ind. J. Phys. 14; 213-229; No. 3, June 1940.

Kompfner, Velocity modulated grids. W3 19; 158--1¢1; April 1942,

Mouromtseff, Water and forced-air cooling of wacuum tubes. IRE Proc.
30; 190-205; April 1942,

WPB eliminates 349 tube types from civilian use. Electronics 15; 93-94;
May 1942.

Johnson, Electrons in U-H~F wvalves Pt. III. Wireless W. 48; 117-20;
May 1942.

*Borgnis, Valve noise and resistance noise. ETZ 62; 727-729; No. 21; August
1941,

Tubes. Electronics 15; 110-6; April 1942.

Fubes at work. Electronics 15; T8; April 1942

O'Neill, The effect of contact potentials on the charecteristics of vacuwm tubes.
IRE 29; 222; April 1941,

Curtis and Haller, New small ultra-high-frequency receiving tubes. 1IE 20
222; April 1941.

Acheson, High frequency tube phenomena. IRE 29; 472; August 1941

Singer, How to increase twbe life. Pick-ups p. 10-11; May 1942.

*Koch and Torelli, The distortions of amplifying valves at radio-frequencies
and the methods for their determination. WE No. 1366 ; 1942,

Industrial applications of electrenic devices. Aerovox Res. Worker 13;
2-7; December, 1941, January 1942

Adam, The influence of the conlact potential on the initial eurrent of the
high-vacuum triode and on the ignitien characteristic of the hot-cathode
ionic converter. Zeit. f. tech. Physik 22; 251--55; No. 10; 1941.

Barco, An improved interelectrode capacitance meter. RCA Rev. 6; 434-
442; April 1942,

Tubes at work. Electronics 15; 70: June 1942

Tubes and their functions. Klectronics 15; 61-69; June 1942.

Industrial tube characieristics, Electronics 15; 53-60; June 1942,

*Grelshova et al. A mognetron with a concentric line. WE No. 1328, 1942

Industrial tubes. Characteristics. Electronies 15; 86; July 1942

Vacuun tubes. Characteristics. FM 23 20; May 1942,

Singer, Increasing tube life. Radio 26%9; 18; June 1942

Moody, Flectrowic control. Radio News 28; 34; July 1942.

Brillouin, La Thdorie du magnéiron. J. Physique 1; 233; J. A. 5. 1940.

Reich, The use of vacuum tubes as varviable tmnpeddance clements.  1RY 30;
288 ; June 1942.

*On. space-charge effects in velocity modulated electron beams. WE No.
1643.

Yolume control:
*Santoro, iode gmplilude-limiting cirewits. WE No. 1334; 1942,

Voltmeters :
Shambers, A multi-range volt milliameter adapier. QST 26; 50-52; May
1942
War applications :
sLardelli, Problem of transmitting commands and signals. Brown Boveri
Reyv. 28; 333 ; October 1941. (EIS).
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War uves:
Johnston, Radio truining for the air foreces. Radio N. 28; T3 July 1942,
Toombs, The civilian radio ermy. Radio N. 28; 10; July 1942.
Wave analysis:
Kemp, Harmonic analysis of waves. Cbnmining odd and even harmonics.
Electronic Eng. 15; 13; June 1942, o
Robiuson, Vibrator waveforms. Electronic Eng. 15; 32; June 1942,
Wave guides:
Ricdinger, Messung der Dampfung und Ausbreitungsgeschavindigkeit elektro-
magynetischer Schawingungen in Mctallrohren. Assn. Suisse des Elect. 33;
198; April 8, 1942, (EIS).
Wave propagation:
Bennington, Short wave disturbances. Solar phenomena that ajfect coni-
munication. W. W. 48; 79-82; April 1842.
*Pistol, kors and Neyman. A device for the direct measurement of the
travelling-wave coefficient in feeders. WIL No. 1046; 1942,
*Nomura, On the refiection and transmission of an electromagnetic wave
frain of finite tengths from a series of parallel layers. WE 935 ; 1942,
*ershikin, On the relationship between the propagation of short radio
waves and magnetic activiiy. I No. 956 ; 1042,
*Grosskopf, The propagation of swrface waves ower stratified and uneven
ground. WE No. 964; 1942.
*Barkan, mflucnce of the wave-source arca on the amplitude of soil vibra-
tions. WIS No. 1297 ; 1942,
*Marx, On the theory of cylindrical and spherical waves in frictionless
gases and liguids. WIS No. 1712,
*Nakagami, On the fading reduction in the space diversity reception.
WE No. 1666.
Foix, Ondes spheriques transversales solides polarisees rectilignement. J,
Physique 15 3115 O. N. D. 1940,
supta, Application of the theory of rendom scattering on the intensity
variations of the down-coming wireless waves over long transmission
paths. Indian J. Phys. 15; 447 ; December 1941,
Wired :
Thurlow, A carrier-current transmitter-receiver. Radio No. 268; 303-32;
May 1942.
Eisele, A new cathede-ray oscillograph for the wire-broadcasting service.
TTT 30; 108-115; April 1941.
Thierbach and Vogel, On the devclopment of unit fundamental components
for carrier-frequeney. Hoebf. tech. w. elek. akus. 58; 141-145; Nov. 1941
& WE No. 1386 ; 1942,
Barthel and Eisele, T'he supervision of tcire broadeasting. TIT 30 ; 141-148;
May 1941. '
Eisele, Hochfrequenztechnik und Radiowesen. Assn. Suisse les Elect. Bull.
33; 175 March 25, 1942,
Sound :
AIEE test code for apparatus noise measurcment. AIEE Stand. 520;
Marceh 1939.
Position fimting by waves. Engineer 173; 360; May 1, 1942,
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Supersonics :

Narasimhaiya. A4 fnew tlechnique for retermining ulira-sonic velocities in
liquids. Ind. J Phys. 14; 187-189; No. 3, June 1940,

Parshad, Propagation of supersonic waves in liquid mixtures and inter-
molecular forces. Ind. J. Phys. 15; 323-336; No. 6; October 1941.

Tisza, Supersonic absorption and Stokes’ viscosity relation. Phys. Rev.
61; 531-36; April 1942,

*Yosioka, On the supersonic wave generator. WE Ne. 1097, 1942.

*Giacomini, Studies on the velocily of propagation of supersoric waves, WE
No. 1434 ; 1942.
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