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SECTION I
AUTHORIZATION
1-1. The tests herein reported were authorized by Bureau of

Ships letter S67/43 (10-19-DR6) of October 23, 1940. This letter
assigned Bureau of Ships Prob. T5-37C to cover the tests on the
Jefferson-Travis Model 500D Radio Telephone Equipment.

OBJECT OF TEST

1-2. The object of the tests was:

(a) To examine the equipment for the purpose of deter-
mining its ability to withstand the rigors of Naval
usage.

(b) To determine the performance of the equipment
when subjected to the various conditions likely
to be encountered in the iaval Service,

(e) To ascertain what changes or modifications are
necessary or desirable in the equipment to insure
satisfactory operation uncer Naval Service con-—
ditions.

ABSTRACT OF TESTS

1-3. The tests herein reported were conducted with a view of
determining the potentialities of the equipment under Naval conditions
of operation. Briefly, inspection and tests were condvcted as follows:

(A) TRANSMITTER.

General examination of equipment,

(1)
(?)
(3)
(4)

(5)
(6)
(7)
(8)

(9)

(10)
(11)
(12)
(13)

Check of vacuum tubes employed and method of mountinc.
Inspection of panel controls.

Investigation of tuning methods.

Accessibility, ease of adjustment, and protective
features,

Wiring.

Insulation,

Weights and dimensions.

Physical construction, ventilation, corrosion
resisting measures, etc,

Examination of switches, resistors, fuses,
capacitors, etc.

Mounting and shock-proofing methods.

Handset controls and mounting.

Connection facilities.

Power equipment.



Operational data and tests.
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Power output determination,

Effect of ambient temperature variations,
Effect of humidity.

iffect of vibration and inclination.
Locked key operation for one hour,

Remote Control facilities.

wmodulation characteristics.

Break-in method.

Power required for operation.

Variation in supply line voltage.

Effect of short circuiting or open circuiting
antenna systen.

(B) RECEIVER

GCeneral examination of equipment.

(1)
(2)
(3)
(4)

—

Electrical inspection of circuits, etc.

Mechanical inspection of components, controls, etc.
Instruction Book.

Spare Parts.

Uperational Data and Tests

(1)
(2)

(3)
(4)
(5)

Listening Tests on Antenna.

Laboratory measurements in shielded room.
(2) Sensitivity and Noise Outout.

ﬁb; Image Ratio.

c) I.F. Response,

(d) Selectivity.

(e) Resonant Overload.

Ef) Effect of kodulation Depth.

g) Gain Control Range.

(h) Radiation of Oscillator Frequency.
Effects of Temperature Variations,
Effects of Humidity Variatioms,
Effects of Vibration.
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Conclusions

(a) In general, the overall performance of the transmitter cortion
of the equipnment is inferior to that found in other equipment construct-
ed under Navy specifications; but the performance is satisfactory when
judged by less exacting standards,

(b) T™e equipment is adapted for voice emission only, and voice
siznals of reasonably good quality are furnished by the anparatus.

(e¢) A high degree of frequency stability is assvred, since low
temperature coefficient crystals are employed as a governing factor.

(d) The power output is appreciably less than the rated value of
50 watts when operated into an actual antenna whose characteristics
approach those found on some Naval craft. The deficiency in power
output is an inherent penalty of the relatively simple types of P.A.
tuning and antenna coupling circuits.

(e) A rumber of modifications are indicated to be necessary to
improve operation and maintenance of the transmitter circuits.
Additionally, improveiments in wiring and connection arrangements are
necessary in order to assure better performance.

(f) During the course of the tests it was noted that reasonably
few failures occurred; that the necessity of servicing was infrequent;
and in such respects the functioning of the equipment was comparable
to that found in some apparatus constructed under Navy specifications,

(g) The construction differs in some cases from the customary
Naval practice, and in most instances the kinds of component parts
(including tubes) employed differ considerably from standard Navy
parts, Thus few spare or renewal parts will be available on ship=
board unless specifically stocked for this equipment.

(h) As a power unit there has been supplied an intermittent duty
dynamotor, In order to be suitable for Naval use, the complete equip-
ment should be designed for continuous duty. All parts of the equin-
ment exclusive of dynamotor are presumably designed for continuous duty.

(1) Compared with other receivers tested, the Jefferson-Travis
500D has good sensitivity on band 1, and poor sensitivity on band 10.
It has relatively good selectivity, On band 1 the image ratio is above
4000 and is relatively poor on band 10,

(j) The AVC characteristics are very poor. The action of the noise
gate is apparently satisfactory.

(k) The audio-frequency output is non-linear with changes in depth
of modulation,
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(1) The receiver has excessive radiation of the oscillator
frequency at the antenna terminals,

(m) The receiver was not apparently affected to any great extent
by exposure to high humidity, although under conditions of hizh
humidity at cold start, the receiver was comparatively slow in recover-
ing its sensitivity.

(n) Variations in temperature did not have any appreciable effect
on normal receiver operation., The controls, however, did not function
satisfactorily at the low temperatures,

(o) Vibration seemed to adversely affect the sensitivity of band
10. The audio output was noticeably distorted during vibration.

(p) Many changes would be necessary to bring the receiver section
of the Jefferson-Travis 500D equipment up to the usual requirements of
Naval Service.



Recommendations

The tests herein recorded indicate that certain corrective
procedure and remedial measures are necessary in the event that the
Jefferson-Travis Hodel 500D Radio Telephone Equipment is adopted for
use in the Naval Service, Included herein will also be a specific
recommgndation for each item listed in the Summary of Defects of this
report., Following each statement there appears the paragraph numbers
of this report where each matter is discussed in detail, Accordingly,
it is hereby recommended:

(1) That suitable instruction books be furnished for the equipment;
that certain of the equipment's features be adequately discussed in the
instruction book., 1-7, 2-6, 2-11(c), 2-27(c), 2-40, 2-44.

(2) That the Bureau give consideration to approving certain tubes
of the equipment which are not of Navy standard type. 2-2

(3) That adequate precautions be taken in preparing the equipment
for shipment in order to assure that no damage will occur in transit.

-4

(4) That improvements be effected in the stop mechanism of the main
power switch to assure that no failures will occur. 2-5(e)

(5) That a rugged and durable cord for the handset be employed;
that the handset cord be securely anchored at each end to prevent the
disruption of electrical connections by the application of accidental
strains, 2-5(f)

(6) That the securing means of the handset bracket be improved;
that changes in the design of the handset bracket be effected in order
to allow it to adequately secure the handset regardless of whether the
Remote Control Unit is mounted horizontally or vertically. 2-5(f),

2—13(b) ] 2-14, 2“23

(7) That precautions be taken to assure that the holes in the
hinged sub-panel arrangement properly align with the studs of the main
framework; that enough clearance be provided at the bottom of the
hinged sub-panel to allow it to be opened or closed without striking
the top of the converter unit. 2-7(a)

(8) That suitable high-voltage warning signs be provided. 2-7(b)

(9) T™at cabled groups of leads be suitably anchored to the
chassis, 2-8(a)

(10) That all electrical connecting leads which are frequently
flexed employ stranded wire of a suitable type. 2-8(b)

-



(11) That radio frequency wiring of the rigid, self-supporting
type be employed; that a more suitable form of radio frequency insul-
ation be employed at points where radio frequency leads pass through
the chassis, 2-8(c)

(12) That the electrical connections between the converter brushes
and suppressor condensers be modified in a manner to overcome the defects
herein indicated, and arranged in a manner to minimize the possibility
of breakage, 2-8(d)

(13) That the matter of increasing the physical strength of the
terminal boards be considered; that lock washers be employed on terminal
board connection screws in a manner to assure that all electrical conn-
ections remain tight, 2-9(b), 2-15

(14) That the Bureau give consideration to approving the mechanical
structure of the equipment, even though ferrous materials are used exten-
sively for non-electromagnetic purposes, 2-11(a)

(15) That the necessary steps be taken to assure that no oil will
leak from the converter bearings during inclinations up to 45°; that
consideration be given to the use of a converter employing grease-packed
ball bearings., 2-11(c), 2-24

(16) That dynamotors be employed of a type which are suitable for
continuous duty at ambient temperatures as high as 50° C. 2-11(d) (1)

(17) That the Bureau decide if the fuses employed in the input
line are acceptable; that suitable fuses be employed in the outout
circuits of the dynamotor and converter; that fuse mountings be per—
manently marked with suitable information as to the ratings of fuses

employed, 2-12(b), 2-43

(18) That a suitable antenna ammeter of Navy standard type be in-
corporated; that the function of the antenna binding post be permanent-
ly marked, 2-12(d), 2-12(e)

(19) That suitable grommets be used at points where leads pass
through the outer shields of the Transmitter—Receiver Unit and the
Remote Control Unit; that permanent markings be added to indicate the
function, the polarity, and the voltage applied to the incoming power
connections; that the function of the ground connection be permanently
nmarked; that more satisfactory terminal arrangements be employed for the
ground and incoming power connections; that the cabled leads from the
dynamotor-convertor assembly to the terminal board on the main frame-

work be lengthened; that the ends of these cabled leads be securely
anchored to the units to prevent accidental disruption of connections,.
2-15(a), 2-15(b), 2-15(c)

(20) That the necessary steps be taken to assure that no flash-
over occurs at the high-voltage commutator of the dynamotor upon start-

ing, 2-16(c)
Fr -



(21) That modifications be effected to allow the optional use of
voice relay or manual carrier control; that the voice relay sensitivity
control be located on the front panel of the control unit. 2-16(d)

(22) That no efforts be made to improve the power output of the
equipment by modifications to the tuning and antenna coupling features
of the equipment, even though rated power output was not obtainable on
three kinds of antennas which will likely be employed in the Naval
Service; that the Bureau obtain information from the manufacturer as
to the difficulty encountered in obtaining optimum power output when
all ten channels are in use, with the object of having more data at
hand(ag to the feasibility for use of the equipment in the Naval Service.
2-17(b

(23) That a push-button selector system be employed which is capable
of functioning properly at any ambient temperature between +50° and minus
15° C; that the necessary steps be taken to assure proper operation of
the automatic selector system at any line voltage between +10% and -25%
of a normal line voltage of Il5 wvolts; that the necessary steps be taken
to assure that two or more push buttons will not "stick"™ in a downward
position; that the instruction books plainly indicate that manual carrier
control is to be employed when the automatic frequency selector system is
in operation, whenever the equipment is used under conditions where a
high audible noise level is present; that a more rugged, durable, and
reliable automatic selector system be employed; that consideration be
given to providing manual frequency switching arrangements in the event of
failure of the automatic selector system. 2-18, 2-22(c), 2-27(a), 2-27(c),
2-27(e), 2=27(£) :

(24) That changes be effected of such nature to assure that the dyna-
motor starting system will properly function at any line voltage between
the limits of +10% and =257 of a normal value of 115 wolts, 2-22(b)

(25) That the oscillation suppressor resistor in the P.A. plate
circuit be provided with an improved supporting means; that the necessary
steps be taken to assure that no resistor connections break loose during
conditions normally encountered on Naval craft., 2-25(a), 2-25(b)

(26) That the Bureau give consideration to the approval of the use
of plastic bases on the Type 807 tubes; that all tubes employed be desig-
nated by distinct circuit symbol markings; that suitable permanent mark-
ings be affixed to the chassis in the region of each tube socket to in-
dicate the type of tube required and the circuit symbol number of the
tube; that such steps as :are necessary be taken to permit convenient re- |
plg?m?nt of the crystal oscillator tube, 2-26(a), 2-26(b), 2-26(c),
2-26(d

(27) That permanently engraved numbering be applied to the front
panel of the control unit beside each push button to designate the channel
number, and the celluloid windows be left blank for the application of
appropriate information; that permanent numbering be applied beside the
erystal plug receptagle and on the antenna clips to correspond with the
channel number markings of the Remote Control Unit, 2-28

-7~



s

(28) That the Bureau give consideration to the approval of the
crystal holders, 2-29

(29) That the top of the hinge pin of the swinging chassis be
provided with a suitable head; that all hinge securing screws be pro-
vided before shipment, 2-30

(30) That the necessary steps be taken to allow the placing of
antenna clips on adjacent turns of the coil in the double spaced region
without the danger of producing a short circuit. 2-31

(31) That a suitable switch for controlling the filaments of the
modulator and transmitter tubes be provided on the front panel of the

Control Unit; that this switch be marked to indicate its function, 2-32

(32) That the Bureau inform the manufacturer as to the type of
nameplates required, 2-33

(33) T™hat all major component parts be provided with permanent and
durable symbol markings. 2-34

(34) That the P,A. tuning-antenna coupling condenser be provided
with a suitable locking device to prevent accidental movement, 2-35

(35) That the connection details of the dynamotor and converter
fields be included on the wiring diagrams of the equipment, 2-36

(36) That the necessary steps be taken to assure that no flash-
over occurs in the antenna tap switch, 2-38

(37) T™at a suitable low voltage rectifier be added for energi-
zation of the microphone circuit. 2-39 ;

(38) That a suitable locking device be added to the volume control
of the modulator to prevent accidental movement., 2-40

(39) That a suitable and satisfactory contact system be employed
on the dynamotor starting relay, 2-41

(40) T™hat a relay and associated circuits provided to function in
conjunction with an automatic ringer device be eliminated unless it is
the intention of the Bureau to employ equipment with automatic ringers
in the Naval Service. 242

(41) That consideration be given to providing a sufficient number
of suitable spare parts for the equipment., 2-45

(42) That the Bureau give consideration to providing a suitable

absorption wavemegey for use in adjusting the output circuits of the
transmitter, 2-46 :



(43) That suitable retaining chains, or other securing means, be
employed in conjunction with the seven knurl-headed screws used in
securing the cover of the Transmitter-Receiver Unit, 2-47

(44) That the receiver crystals be of such a frequency as to provide
an intermediate frequency output from the first detector which will fall
in the center of the I,F., amplifier channel,(par, 3-9(a)).

(45) That the wiring be done in such a manner that removal of tube
sockets will not disturb any components, (par. 3-9(b)).

(46) That electrolytic condensers be replaced by condensers meeting
the requirements for Naval Service. (par. 3-9(d)).

(47) That condensers and resistors be mounted so that they will not
be affected by vibration or shock. (par. 3-9(e)). :

(48) That ceramic or wax-treated tube sockets be used in all r.f,
circuits. (par. 3-9(f)).

(49) That insulation on transformer terminal strips be treated to
prevent creepage under conditions of moisture condensation. (par. 3-9(g)).

(50) That I.F. and R,F. transformers be wound on non-hygroscopic
forms, and that I.F., transformers be made more easily tunable,

(par. 3-9(h) 3)).

(51) That paper condensers meeting requirements for Naval Service be
substituted for the cardboard-covered paper condensers now used,

(Par- 3"9(3)).

(52) T™hat selector switches be adequately protected against creep-
age, and the rotary selector switch have ceramic insulation., (par. 3-9(k)).

(53) That neither condensers nor resistors be mounted on other com-
ponents or sockets, (par. 3-9(1)).

(54) That all terminal strips be wax~treated to prevent creepage.
(paro H(m))o

(55) That the lightning arrestor, if retained, be made more rugged
to prevent possibility of accidental misadjustment. (par. 3-9(n)).

(56) That the sensitivity and image ratio on band 10 be improved.
(par. 3-9(0)).

(57) That the AVC and detector circuits be improved, so as to give
better characteristics. (par.3-9(p); 3-6(c)).

(58) That the second detector circuit be changed, if possible, to
give a more linear response with modulation depth variations. (par. 3-9(q)).

o o



(59) That the cause of excessive radiation of the receiver oscill-
ator be determined and corrected. (par. 3-9(r)).

(60) T™hat the cause of vibration affecting both quality and
sensitivity of the receiver be determined and corrected. (par. 3-8,
3-9(s)).

(61) That all controls that are lubricated employ a suitable
lubricant which will not change its viscosity in the temperature range
of -15° to +50°C, h to affect the operation of the controls to any
considerable axten:m“?par 3-9(t)).

(62) That tubes be muntod vertically according to practice,
(par- 3"9(“))-

(63) That the crystal sockets employed in the equipment be replaced
by standard Navy type sockets. (par. 3-9(v)).

(64) That ferrous lockwashers and screws be adequately protected
against corrosion, (par. 3-9(c)).

-10-



14,
and parts:

The material under test consisted of the following units

liodel 500D Radio Telephone Equipment manufactured by
the Jefferson-Travis Company of New Yorde City. The
equipment under test bore serial No, 1588, The
frequency range of the equipment is not indicated on
the nameplate or elsewhere, but it is believed to
cover a band of from 2,000 to 3,000 kes. The equin-
nent operates from a 115-volt, d-c power line, and is
adapted for voice emission only.

Remote Control Unit with interconnecting cable attached,
ilodel 500. A handset is provided with a Remote Control
Unit, which is ‘jestern Electric Type Fl'i.

No crystals were supplied with this equipment. However,
three crystals were obtained from another Jefferson-Travis
type of telephone equipment, which were capable of
functioning with their ..odel 500D equipment. The

cerystals used in the tests are described below:

Transmitter  Receiver .
Crystal Crystal Serial
frequercy ~ Ereguency T
2350 2806 643
2670 3122 567
2738 3194 36

1 = Complete set of tubes as follows:

1=5.

son-Travis Liodel 500D Equipment,

4L = 807's
2 -~ 6N7's
2 = 68K7's
3 - 6F8-G's
1 -~ 6HE

2 - 6V6's

2 - gt

2 - 65(7s

Refer to Plates TR=-1 to TR~4 for photographs of the Jeffer-
A study of these views gives a good

idea of the design of the equipment,

16,
on October 7,

The equipment ducrlboﬁ above was received at this Laboratoi-y
1940.

=11~

el 51 ]



1~7. The equipment receipt was carefully unpacked and
wmd-phhr:;t: No instructions were received with

1-8, The general construction of the transmitter was examined
and the component parts were inspected in so far as was possible with-
out resorting to completely dismantling the equipment or destruction of
the various parts.

1-9, m-wzwmmwwmutmrrm
- of the corystals available, lLeasurements of power output were by
means of a dummy antenna load consisting of a 32-wolt, 50-watt incan-
descent light, The base of the lamp used was removed in order to
minimize capacity losses. A photronic cell, rigidly anchored at a
te the microammeter to measure oute
put of the photronic cell were used to measure the gquantity of power
delivered, A quick-acting, low capacity switch was used to transfer the
lamp load from the transmitter to & 60-cycle calibrating source, -in
order that the various parts of the load and measuring equipment would
: A precision type of wattmeter
was used to determine the exact power required to produce the same phot—
ronic cell deflection which was obtained from the output of the trans-

]
i
.

1-10, The ¢ ete pment was placed in a special test
mmwmvmﬁmummﬁnmﬂuuu

. The equipnent was fully loaded into a dunmy lamp load of the
type described in the foregoing paragraph during these tests. Provision
the output frequency of the transmitter at stated
intervals during the course of the various tests conducted in the test
The

approximately 30% and 95% at a temperature of approximately +40° C.

1-11. The ability of the equipment to withstand vibration was
determined by mounting the complete apparatus on a vibration test plat-

receiver, The complete equipment was also operated upon a moving plat~
form undergoing a continuous inclination of 45° on either side of the
vertical, The mounted so that the 45° inclination was

SSIFIE;
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: During the inclination tests, the equipment was kept under constant
observation, and the emitted signals were checked as indicated previously
in this paragraph during the vibration tests.

1-12, The equipment was operated into a real antenna whose
frequency was approximately 2900 kes., In some instances,
series condensers were inserted to alter the antenna characteristics,
and full particulars as to antenna conditions will be subseguently
Andicated in this report in conjunction with the particular test under

from the circuit schematic diagram; second, from the mechanical end

1=14. No comparative listening tests were conducted between this
other similar receivers,

R

1=15, The receiver characteristics were measured in a shielded
room, using a standard signal generator (i.easurements, Inc,, iodel 65,
Serial 70) and a standard dummy antenna (General Radio Tyve 418G), The
mﬂomnmtmmbymofmmtm(mmmunpe
583A, Serial 64), The sensitivity of the receiver was measurec at full
gain, since the noise level on loud speaker operation was very low, A
value of signal plus noise outpvt of 40 milliwatts was chosen as being
far enough below the AVC threshold point at 0% modulation, Noise out-
put was also measured, both with mdnlatiaa off and with carrier off.
Selectivity was measured at the same constant output level, with the

by
ary to give 40 milliwatts output, This value of ‘input was divided by the
input for 40 milliwatts output at the desired frequency to give the image
ratio. The '« response was measured as the input at the I,F, peak
frequency (456 Ke,) necessary to give 40 milliwatts output,

A resonant overload characteristic measurement was made,
with inputs from Q.4 microvolt to 2 volts, Noise level with modulation
off was measured each point, Two resonant overload characteristics
were taken with noise gate at half maximum and maximum positions. The
effect of various carrier modulation percentages was determined in terms
of AF output at 400 cps. The attenuvation of the gain control was
measured at the point of minimum output. The voltage appearing at the
antenna binding post due to the receiver oscillator was measured by
substitution, The output caused by this undesired voltaze in another
receiver, coupled to the antenna post of the Jefferson-Travis equipment
through 5,000 ohms resistance, was measured, The standard signal
generator was then substituted for the Jefferson-Travis receiver, and
wmtmwgiuﬂnmmtmunmmdnr
was determined,

-1& . ‘JIECL;‘LH



This measurement was made at the fundamental, second harmonic, third
harmonic, ete., of the oscillator frequency,

The results of the above measurements are described in
par, 3-6 (a to f) and are shown on Plates R-1l, R-3, and R-4, and Tables
R=l, R=2, R=3, and R=4.

1-16, The t was set up in the temperature and humidity
chamber, as descri in pars, 1-10, 2-18, 2-19, and 2-20, Since the
transuitter output load was left connected to the antenna post of the
equipment. throughout the temperature~humidity tests, a 5,000 ohm non-
inductive resistor was used to protect the signal generator from the
transmitter antenna voltage during operation of the transmitter,
Changes in gain and noise level were measured during the course of the
tests described .in the above-mentioned paragraphs, and as given in
par, 3-7. Results of the tests are shown in Plates R-5, R-6, and R-7,
and Tables R-5, R-6, and R-7, 5

1-17. The equipment was set up for vibration test, as described
in pars, 1-l1 and 2-23. The receiver was checked for changes in gain or
functioning, with the results given in par, 3-8,

1-18, No receiver frequency measurements were made during the
temperature, humidity, and vibration tests, other than the signal generator
dial settings, due primarily to lack of time and the unavailability of
precision frequency measuring equipment during the test period.

1-19, The data recorded during the tests are shown in the
appended tables and plates. Tables or plates with the prefix "TR"
refer to the equipment as a whole, Those with a prefix "T" refer to
E::mtw only, while those with the prefix "R" cover receiver
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_SECTION II

DEST CONS 0. C

2=, The Jefferson-Travis liodel 500D Radio
Telephone Equipmen 14 vacuum tubes in the transmitter circuits
in the following manner:

(a) One Type 6F8-G tube as a crystal-controlled master
oscillator,

(b) One Type 6V6 tube as a buffer amplifier,
(g) T™wo Type 807 tubes in parallel as a power amplifier.

(d) Two 6SK7 tubes in push-pull as the input stage of the
modulator circuit.

(e) T™wo Type 6N7 tubes in push-pull as an intermediate stage
of amplification of the modulator circuit., These tubes
are of twin triode type, and the triode circuits in the
individual tubes are in parallel. '

(£f) Two Type 807 tubes in push-pull as the output stage of
the moculator circuit.

(g) One 6H6 duplex diode tube is employed as an AVC device,
and as a controlling means for operation of the voice
relay governing tube., One of the diode circuits
rectifies a portion of the audio power and applies it
as a biasing potential to the input stage. Presumably,
there is thereby provided both AVC action and peak
limiting properties to prevent over-modulation. The
other half of the diode tube rectifies a portion of the

audio power, and this rectified component is applied as
a bias to the grid of the tube to be described below in
a manner to control the action of the voice relay.

(h) One 6F8-G tube as a device for controlling the operation
of the voice relay, This tube is of the twin triode
type, and the two triode circuits are operated in parallel.

(1) One Type 65Q7 is employed in the automatic crystal

selector mechanism, This tube is a duplex diode-triode.
The automatic selector circuit involves a bridge arrange-
ment, and unbalanced voltages from the bridge actuate
the grid of the triode circuit of this tube and amplify
the unbalance voltage, The two diodes are operated in

el and are arranged to rectify the output of the
triode circuit and deliver a wvoltage which serves as a
bias for the 6F8-Q, discussed below,
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2=2, A review of the types of tubes used in the equipment as
listed in the foregoing paragraph will indicate that there are Navy
Standard equivalent tubes in all cases except the following, These are
types 68K7, 6N7, 6V6, and 65Q7. Attention is invited to the fact that
the 6V6-G tube is of Navy Standard type. However, its equivalent in the
metal tube, namely the 6V6, has not yet been adopted by the Navy., It
may appear that the 6V6-G tube could be substituted for the 6V6, But,
if this be done, it be necessary to add a tube shield to get the
desired performance, It is suggested that the Bureau give consideration
to approving the types of tubes employed in the equipment in the event
that the Jefferson-Travis iiodel 500D Radio Equipment is ultimately
adopted for Naval use,

2-3. The tube sockets in most instances are made of plastic in-
sulation and are securely fastened to the sub-panel. Ceramic tube
sockets are used in the output stage of the modulator circuit and the
radio frequency power amplifier., No shock mounting devices or tube base
¢lamps are provided, but no damage to tubes was noted during the vib-
ration or inclination tests, The tube sockets are of a type which grip
the base pins firmly, and there appears to be no tendency for the tube
to work loose,

24, Upon delivery, it was noted that one of the Type 807
modulator tubes was broken. Adequate packing precautions should be
taken by the manufacturer to assure that no damages of this nature take
place in trdnsit. It may prove necessary or desirable to remove all
- tubes from equipment during shipment, and pack them separately, in order

%o assure that no breakage will occur during trassportation.

2=5. Panel Controls, No controls are provided on the trans-
mitter-receiver unit proper. All controls are located on the Control
Unit, For a view of the Control Unit, refer to Plate TR-1l, It is the
smaller of the units shown therein, A description of the controls is

given in the following sub-paragraphs.

(a) A push-button tyne of automatic frequency selector
mechanism is provided. Ten push buttons are included;
that is, the equipment may be auvtomatically adjusted

to any of ten frequencies, This mechanism controls
the tuning of both the transmitter and receiver, A
means is provided for designating the channel number,
or output frequency, or other appropriate inform:tion,
in the case of each of the ten buttons,
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Suitable information may be written in ink on
celluloid windows adjacent to each button. Four
incandescent light bulbs are provided underneath
the main panel to illuminate the markers at night.
The yed operate at 6,3 volts and are

:
:

. believed to be the equivalent of Navy Type TS-53

(b) A 2-position switch is provided for the following

(e)

(@)

(e)

(£)

purpose: When in one position the loud sveaker is
energized from the receiver, When set at the other
position, two conditions are provided for; when the
handset is on its hook, the automatic ringer circuits
are in use; but when the handset is removed from its
hook, the receiver output is fed to the earphone of
t rather than to the loud speaker,
Attention is invited to the fact that no automatic
ringer unit was provided with the equipment submitted
to this Laboratory,

A volume control is provided to adjust the audio
level delivered to the loud speaker or to the hand-
get headphone, depending upon which neans of reception
is employed,

A knob is nrovided for adjusting the nocise sunnressor
t. This control is labeled "Gate",

g
E

E

A power switch marked "on" and "off" is employed.

Upon delivery the movement of this switch was re-
stricted to two positions, However, during the course
of the tests, the stop on this switch failed, and it
was found possible to rotate the switch through a
mumber of positions, It was found that every third
position applied power, but in the other two positions
the power was removed, The necessary steps should be
taken to provide a suitable and durable stop mechanism
to assure that the motion of the power switch is re-
stricted to only two positions; that is, on and off.

Additionally, a Western Electric Type F1W handset is
provided, The length of the cord for this member is
3' 10", The type of cord used appears to be of the
same quality as used on the ordinary telephone, It
is believed that this cord is hardly durable enough
to withstand the usage normally found under Naval ship-
board conditions, A more substantial rubber-covered
cord would be more suitable for the purpose. Addition-
ally, it should be securely anchored at each end to
prevent strains, which are normally encountered on a
vessel rolling and pitching on a rough sea, from dis-
rupting electrical connections,
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A bracket is provided for securing the handset when not
in use, A double contact cradle switch is included as
a part of the mounting bracket, Clamping means are
provided in the mounting bracket to secure the handset
when not in use, Although the handset did not "jump".
from its mounting when subjected to vibration or in-
clination, from all indications it was at the point of
being displaced therefrom; and it is believed that a
more suitable piece of apparatus would be provided if
& more definite and positive securing means were

employed.

2-6, Tuning, The transmitter is adjusted to a given frequency
merely by depressing the aporopriate button on the fontrol Unit. The
operation of a button unbalances a bridge arrangement which energizes
the input circuit of a vacuum tube arrangement and controls a relay
system, which by a ratchet and pawl mechanism advances a group of ganged,
mul tiposition, rotary switches to the appropriate point, By this
operation both the transmitter and receiver circuits are tuned, In so
far as the transmitter portion is concerned, only two of the rotary
switches apply to transmitter tuning, One switch inserts the appropriate
crystal in the circuit, and the other switch adjusts the inductance of
the antenna loading coil to the proper value, The output circuit of the
erystal osecillator circuit is of the untuned type and is presumably ad-
Justed to produce crystal oscillations and to give a suitable excitation
voltage for the buffer stage at all crystal frequencies normally employed
in the equipment, Likewise, the buffer amplifier is of thewmtuned type.
The only adjustments which are necessary for the tuned circuits are found
in the case of the antenna circuit, Within the transmitter the antenna
coupling cdrcuit consists of a variable condenser and an inductance
variable by steps, these two members being connected in series, One side
of the condenser is at ground potential, One end of the loading coil
attaches to the high-potential end of the tuning condenser, and the other
end of the loading coil comnects to the antenna. Thus the antenna-to-
ground circuit is completed by an inductor and capacitor in series, The
radio frequency output of the P,A., stage is impressed across the variable
condenser., Heretofore, this condenser has been referred to as a tuning
condenser; and it may be seen that this may not be strictly the case, for
it is a kind of combined tuning and coupling condenser. This variable
condenser is not controllable from the front panel and is operated as a sub-
panel adjustment by means of a screwdriver, Removal of the nameplate gives
access to the screwdriver adjustment, Although no instruction book was
furnished, one does not gather from a circuit analysis that it is the in-
tention to vary this condenser as the frequency is changed; that is, some
compromise setting is found which is suitable enough for the purvose in the
case of all output frequencies,  The antenna loading coil circuit is ad-
Justed by affixing ten adjustable clip leads to the appropriate point along
the coil, In the case of these ten clip leads, each is separately adjusted
for each of the ten channels, Thus upon installation of the equipment,
these antenna taps are to be individually adjusted; and, presumably, there
will be no occasion to readjust them, unless the crystals are replaced with
others of different frequency.
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2-7.

(a)

(b)

Accessibility and Protection of the Personnel,

For a view of the equipment, refer to Plates TR-1 to
TR-4, inclusive. It may be seen that most of the
parts of the equipment are accessible for replace-
ment or adjustment. Ready access to the Control
Unit is gained by removal of four nuts and withdraw-
ing the front panel., Referring to the transmitter—
receiver unit.proper,its cover may be taken off by
the removal of seven knmurl-headed thumb screws.
With the cover off, it is easily possible to replace
tubes, exchange crystals, retune the antenna circuit,
and make other necessary adjustments., The equi-ment
may be made more accessible by the removal of seven
nuts and the opeming of the door-like sub-panel
arrangement as illustrated in Plate TR-4. It was noted
that the holes in the hinged front did not verfectly
align with the studs in the main framework; and when
restoring the hinged front to the closed position, it
was necessary to lift and manually align the holes and
studs in order to close up this assembly. Also, the
bottom of this swinging member drags over the top of
the converter during opening or closing. Mlore clear-
ance is necessary at this point., The assembly which
holds the dynamotor and converter may be detached from
the main framework by removal of six round-headed
machine screws, It is thereby possible to pull this
portion from the main framework and turn it upward for
an examination of the relays, resistors, and other
parts underneath, Fuses are located at the front of
the converter unit and may be readily replaced after
the front cover has been removed, A study of the
photographs appearing in Plates TR-1 to TR-4, inclusive,
will indicate that a number of parts are closely grouped
together and should it be necessary to replace some
member, such as a dondenser, in some instances the un-
soldering of a group of resistors, several connecting
leads, or other parts would be necessary. This fact is
pointed out because, in this respect, the equipment does
not compare favorably with most equipment constructed
specifically for Naval use, But it is believed that
most of the parts could be replaced without too great
difficulty, and it is therefore not suggested that a
complete reconstruction of the equipment be undertaken
to overcome this difficulty.

No high voltage warning signs or interlocking safety
switches are provided in the equipment, In order to
lessen such hazards, since potentials as high as 600
volts d-c are used in the equipment, it is suggested
that two warning signs be provided,
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2.8,

(a)

(v)

(e)

(d)

On the outside of the front cover of the main unit, a
prominent aign should be affixed with a red background,
indicating that dangerous voltages are present when the
main cover is removed. On the main sub-panel of the
major urit another similar sign shwuld be provided
warnirg the personnel to break the incoming power leads
before attempting any servicing or adjustment inside the
equipuent.

ixFng

Much of the internal wiring is done with commercial, color-
coded flexible wire which has been cabled together wherever
possible. In some instances these cables are not anchored
securrly throughout their run, and consequently may shift enough
to vcause fatigue and breakage of the wires and chafing of the
inswation, A more adequate clamping and securing means is
advocated to overcome such difficulties, Most of the wiring

is securely crimped and does not d epend upon solder for
mechanical support, All soldered joints have been given a coat
of red lacquer, ;

Attention is invited to the arrangement of cabled leads
connecting to the various units with the terminal boards of
the main assembly, as shown in Plate TR-4. It is apparent
that these cabled leads will be flexed from time to time as
the hinged chassis is opened or closed, A few of the wires
employed in the cabled arrangement are stranded, but a number
of solid wire conductors are used., It is believed likely that
the solid conductors will ultimately break from fatigue, due
to the amount of bending which will be experienced in this
location. In order to overcome this difficulty, suitable
stranded leads should be employed for this application.

It is noted that in some irstances the redio frequency wiring
is installed in a manner comparable with other wiring used
for power connections, Self-supporting bus or a rigid type
of wiring is preferable for the purpose, In some instances
it is noted that the only insulation provided for radio
frequency leads passing through the panel is the insulation
originally on the wire, augmented by a short length of
spaghetti, A low-loss grommet form of insulation or a ceramic
bushing would be preferable for the purpose,

It is noted that the leads connecting the interference
suppressor condensers C-60 and C-61, which are used across
the brushes of the input side of the rotary converter, pass
through the brush holder caps, and are soldered to the pig-
tail termination of the brush,
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One of these leads broke loose during the course of

the tests, and it was found quite difficult to make

a repair; that is, it was not easy to insext this lead
through the cap and solder it to the pigtail and spring
termination, Also, these leads make removal of the
brushes difficult, and it must be expected that from
time to time the brushes will be withdrawn for exam-
ination., Means of connecting these suppressor condenser
leads to some permanent part of the brush holder are
highly desirable,

2-9.  Insulation,

(a) Phenolic and other plastic types of insulation are used
in many places in the design of the radio frequency
circuits. Additionally, ceramic and other low-loss
types of insulation are employed in a few places. The
P.A. Tuning-Coupling condenser is insulated with a
ceramic material, probably Isolantite. The antenna
loading coil is of the sel f~-supporting type and employs
strips of clear plastic material molded to it at
certain points to insure rigidity. The plastic material
used for the purpose is probably Amphenol, or some
other: §imilar substance.

(b) For insulation in power circuits a plastic material is
used, which is presumably of the phenolic type. Ter-
minal boards are included in this classification. In

t constructed specifically for Naval use,
insulation of this type is usually not permitted where
the voltage exceeds 500 volts. This material should
prove suitable since the highest voltage employed is
600 volts normal, which does not exceed the indicated
limit greatly. In some cases with high line voltage
the potential of the dynamotor does rise to 730 volts,
The terminal boards used are in no wise as substantial
as those commonly used in most Naval apparatus. They
are in the form of strips about 3/4" wide and 3/32" in
thickness. Also, it is feared that a reasonably strong
twist on the screwdriver would tear the terminal loose
from the board., This did not occur during the tests,
but pains were taken not to subject the terminal board
to too severe a strain when tightening connections,

2-10,  Weights and Dimensions, The weights and dimensions of
the various units are given in Table TR-1, Attention is invited to the
fact that it is not possible to instell the equipment in the space in-
dicated therein, for a clearance of approximately 3" around the sides, top,
and bottom of the equipment is necessary to give access to removable knurl-
headed screws and to admit leads and cables for electrical connections at

the bottom of the major unit.



1l Qeneral Physical Construction,

(a) Both the transmitter and receiver are assembled on a
common chassis, Iron, steel, or other magnetic mater-
ials are liberally used throughout the design of the
equipment, A good portion of the framework, covers,
etc,, are made of these materials, and it is apparent
that this is not for electromagnetic purposes, In
equipment constructed specially for the Navy, the use
of iron and steel is usually prohibited, except for
electromagnetic purposes. All exterior surfaces of
the equipment are provided with a gray-wrinkle finish,
AL many points the interior is provided with a similar
finish, The same type of finish is used on the outer
covers of the dynamotor and converter, Certain of the
internal component parts, such as transformers, etc.,
are provided with a flat gray finish, The main sub-
panel of the transmitter receiver unit proper is
provided with an anodyzed finish, The equipment as a
whole, as well as the internal parts, gave no indicat~
ions of corrosion after being subject to exposure to
95% humidity at 40° C. for periods totaling approximately
ht:me hours, excepting as discussed in par. 3-2(1)

rein, '

(b) No forced ventilating measures are employed in the equip-
ment, and component parts are cooled merely by natural
air circulation., Sixteen ventilating louvers are placed
in the cover of the Transmitter-Receiver Unit, eight
being located on each side. On the sides, four louvers
are at the top, and four others at the bottom, Addition-
ally, six 1" holes are cut in the top of the cover for
ventilating purposes, These holes are covered with wire
gauze, There were no evidences of overheating of any of
the component parts during the course of the tests,
Attention is invited to the fact that the six holes in
the top do not vermit a drip-proof arrangement,

(c) The equipment is designed for operation from a 110-volt,
d-c source., Two power units are provided inside the
main assembly. One is a rotary converter, which con-
verts the input power to 110-volts, 60 cycles a-c, The
output of this machine is used to supply tube filaments,
the receiver power pack, control circuits, panel lights,
etc., The other power unit is a dynamotor, which delivers
600 wvolts d-c as a power source to the plzte circuits of
the transmitter tubes. The rotary converter is in con-
tinuous operation when the power switch is on. However,
the dynamotor operates only when the handset is off its
hook, Contaets on the cradle switch of the handset
control the operation of the dynamotor. The dynamotor
is provided with grease-packed ball bearings.
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(d)

End bells and retainer caps must be removed before grease can
be added, Directions as to the type of lubricant, frequency
of lubrication, and the details as to the means of ap»lying
lubricant should be provided in an instruction book, The
converter is provided with oil cups. During the tests of the
effects of inclination upon the equipment, it was noted that
one of the bearings leaked oil, OSuitable steps should be
taken to overcome this difficulty. In the Naval Service,
machineg with grease—packed ball bearings have been found
preferable to those lubricated with machine oil, and if
possible, a converter should be used, employing bearings of
the same type as used on the dynamotor. Similar information,
as previously indicated in conjunction with the dynamotor,
should appear in the instruction book regarding lubrication of
the converter,

Nameplate data.on the dynamotor and converter units are as
follows:-

(1) The dynamotor was mamufactured by the Pioneer Corpor-
ation of Chfeago, Illinois. The imput circuit is rated
at 110 volts, 4.1 amperes, d-c, The output circuit is
rated at 600 volts, 500 milliamperes, d-c, The speed
of the machine is 4,000 R.P.k., and the unit is designed
for intermittent duty. The temperature rise on the
windings is indicated to be 40° C. The dynamotor bears
Type No, RA3, and No, 19532, and another mnarking appears
on its nameplate, namely "S.S. 1563", but the signif-
icance of this designation is not known., Attention is
invited to the fact that the dynamotor is designed for
intermittent duty only. In order to be guitable for
the Naval Service, this unit should be designed for
continuous duty, at ambient temperatures as great as
+50° C, The usual Naval practice permits no inter-
mittent duty electrical machinery.

(2) The rotary converter was manufactured by the Janette
Company of Chicago, Illinois. The input circuit is
rated at 115 volts, 2.5 amperes, d-c, The outoput
circuit is rated at 110 volts, 1.36 amperes, a-c,
Additional output markings appear, as follows: 60
cycles; 857 power factor; single phase; KVA, 0,15. The
speed of the unit is 3600 R.P.M. The manufacturer's type
No. is CA18, The number of the unit is 298545.

(e) Additional details as to the structure of the equipment have

already been given in par, 2-7(a) of this report.
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2=12,

(a)

(b)

(e)

(a)

Component Parts

Various types of resistors are used in the equipment, none
of them being equipped with ferrule mountings. Composition
resistors of the one-half-watt and one-watt sizes are in-
cluded, but larger resistors are of the wire-wound, coated
variety. FExcept for the composition resistors, leads are
not relied uwpon for mechanical support except as indicated
in par, 2-25(a) of this report.

Two fuses are employed in the equipment. These fuses are
placed in the incoming power leads and are mounted on plastic
insulating blocks, They are immediately accessible when the
front cover is removed, These fuses are of the glass-
enclosed type manufactured by the Littelfuse Company and are
rated at 10 amps, They are 1-12" long and 3/8" in diameter
over the ferrules. It is not known whether fuses of this
type and rating are normally stocked on shipboard, It is
suggested that the Bureau give this matter consideration with
a view of providing replacements, The fuse positions are not
marked with information as to the rating in voltage and am-
perage of the fuses., Durable markings of this nature should

be applied,

Capacitors used in the transmitter portion of the equipment
include small, molded, plastic case types of condensers, as
well as paper encased condensers, Additionally, a few
electrolytic condensers are employed, Some of the condensers
were mamufactured by Cornell-Dublier, but it was impossible

to determine the manufacturer of other units, In general, the
condensers are so located as to make their replacment. possible
without serious disassembly,

No electrical measuring instruments are employed in the equip-
ment, However, phone tip jacks to plug in meters have been
provided to read certain tube currents, Arrangéments have
been made to plug in a meter to read the cathode currents of
each of the three audio stages in the modulator unit,
Additionally, jacks have been provided for the insertion of

a meter to read both the radio frequency power amplifier
cathode current and rectified grid current. An antenna ammeter
would prove very helpful to the operating personnel in checking
the operation of the transmitter. It is suggested that such
an instrument be provided in all equipment of this type in

the event that they are purchased by the Navy. A standard

Navy type of ammeter should be employed.
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2-13.

2=14.,

(e)

(2)

(v)

(e)

The antenna terminal is located at the right-hand side

of the main transmitter chassis, and access to the
connection may be obtained through a rectangular holc

cut in the side of the front cover. The antenna terminal
stud is insulated from the chassis by 2 ceramic insulator.
probably Isolantite. The function of the antenna binding
post should bg indicated by a suitable permanent marking
on the chassis,

oun and Shock=Proofi

tter Receiv t, This unit is equipped with
four Lord shock mounting devices. These mounts are
located at the back of the main assembly. Thus this
unit is equipped for bulkhead mounting, but is not
arranged to be placed on a deck or a.table, A number of
holes are provided in the back of this unit to locate the
shock mountings at various distances apart in so far as
the vertical distances between the shock mounts are con-
cerncd, However, 211 the holes of the shock mounts at
cach side fall in the same vertical line., Thus the hori-
zontal distance between the two pairs of shock mounts will
always be the samec, but the vertical distances between a
pair may be adjusted to fit circumstances.

Remote Control Unit. Four holes arc provided in the back
of this unit to allow mounting on a table or bulkhcad. No
shock mounts arc employed. Attention is invited to the
fact that in the arrangement provided, it is preferable to
mount the Remote Control Unit on a table, rather than a
bulkhead, for the handset bracket is best z2dapted to table
mounting, If mounted on a bmlkhcad, the handset will stay
in its holder. Howevcr, thc mounting means does not scem
any too securc, It would be preferable to provide a more
secure mcans of mounting the handset and to employ means
which will assurc that the handset will stay firmly in place
regardless of whether table or bulkhead mounting is em-

ployed.

J_.._ A;

mano®Or and ] As indicated in Plate TR-2,
these members arc housed near the bottom of the major unit.
Botr the rotary converter and the dynamotor are flexibly
mounted with rubber washcers,

A Wostern Electric Type F1W handeset is provided.

This handset is connected to the Remote Control Unit, A bracket is pro-
vided for holding the handset when not in use, and this bracket contains
a double contact cradle switch, whosec function has already been described
in par, 2-11(c). A review of the information contained in pars, 2-5(1)
and 2-13(b) indicates that improvements are nccessary in the hondset
bracket to adequately secure it in place when the equipment is subjected
to vibration and when thc Remote Control Unit is mounted on a bulkhead.

1]
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2~15, Mcthod of Connection. Plate TR-4 shows the tcrminal
boards used in the equipment., Individual terminal boards arc used in
conjunction with the receiver, the transmitter, and modulctor. An
additional terminal board is used for interconnecting the Transmitter-
Receiver Unit and the Remote Control Unit; and at one end of thc same
board, connections to thc dynamotor and converter arc provided., Tcrminal
boards used are not of thc form commonly employed in Naval apparatus.,
Actually, cach board consists of two portions, One section is mounted
to the main framework, and conncctions leave this board to othcr boards
and circuits terminated on thc major framework, The leads leaving other
portions of the equipment, such as the receiver, the transmitter, the
modulator, or Remote Control Unit, go to a separate terninal strip, which
is, when connccted, laid adjecent to the fixed terminal board; and the
two portions are fastecned together by a number of scrows, which also form
e¢lectrical connections., One terminal board and strip is provided with
color—coded markings to readily indicate which portions of thc inter—
connecting systen are associated, in the only case where doubt would arise
as to proper neans of comncction, Some difficulty was found in keeping
good electrical conncctions between terminal strips and terminal boords
and it was found necessary to rctighten these connections at varicus
intervals, In particular, difficulty was found in thc conncction to the
dynanotor starting relay in the casec of the contactd at the lower terminal
board of the main asscmbly. This loosc conncction gave trouble through-
out the course of the tests and was not located until the tests were
virtually complcte. No lock washers are usced for the connecting scrows,
and locking devices of some naturc should be provided to assure that
troubles of this nature will not occur, Reference to par, 2-9(b) of this
report indicates that the physical strength of the terminal board is much
weaker than commonly used in nost Naval applications,

(2) The cable connecting the Remote Control Unit with the
transnmitter—receiver unit includes 12 conductors, and
about these conductors is placed a basket-woven mctallic
braid, which scrves as a ground-return conductor for sonme
of the circuits., Additionally, the high potentizl lead
to the microphone button is individually shielded from
all other conductors. The entire cable has 2 heavy rubber
covcering, which appears durable, and from all indications
should be satisfactory for the purpose. No grommets are
employed ot the points where the interconnecting cable
passes into thc main framework of the Transmitter-
Receiver Unit or the Remote Control Unit. Suitable grom-
nets are necessary at these points, for it is likcly that
under Noval Service conditions, vibration and other factors
incident to equipment afloat would csuse chafing and damage
to the cable, 1In addition, the cable should be sccurely
fastened to both the Transnitter-Receiver Unit and the
Renote Control Unit to prevent acgidental strains from dis-
rupting connecctions, i
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(b) Connections of the incoming power leads and the ground
comnection are in the form of solderle®s lugs. Con-
siderable difficulty was encountered throughout the tests
with loosening of all three of these connections. [ more
satisfactory means of makinz such connections is necessary,
The function of the terminals used in connecting the incoming
power leads and the ground lead is not indicated, and suitable
durable markings should appear on the main framework to in-
dicate their purpose, A polarity marking is provided for
one of the power terminals, but it is in the form of red
lacquer applied to the positive terminsl., Some more per-
manent form of polarity marking should be applied, [ddi-
tionally, the incominz power terminals should be marked to
indicate the voltage of the source to be applied. Grommets
should be employed at the points where power leads and the
ground lead pass through the case to prevent chafing of the

. B&dﬂ.

~ (¢) On one occasion it was necessary to remove the assembly
which holds the dynamotor, the converter, and their assoc-
iated relgys fromthe main framework, In this case it was
also desired to keep these units comnected into the circuit
to observe their operation and action of the relays. Had
the length of cabled wires connecting the power unit assembly
with the main framework been 6" or 8" longer, it would have
been much easier to perform this operation, and :.ake a2 com~
plete examination of parts, keeping the entire equipment in
operation, In the Maval Service, no doubt this operation
will occasionally be necessary; and the length of the cabled
wires should be increased as indicated as 2 matter of con-
venience. Also, the group of cabled wires siould be securely
clamped to the main framework at some point near the terminal
board to prevent the application of excessive strain to the
terminal board. In the event that servicing is attempted
in a rough sea, it would be easily possible to disrupt these
connections if they are not securely attached to the main

framework.
2-16, Description of Circuits. For infarmation as to the tubes

employed, refer to par. 2-1 of this report.

(a) Wﬂ%. The transmitter circuit consists of
a crystal oscil r stzge, an intermediate or buffer stage,
and a power amplifier stage consisting of two type 807 tubes
in parallel, The laster Oscillator and buffer amplifier out-
put circuits are of the untuned type, which has been pre-
viously described in paragraph 2-6 of this report.

(b) . Included therein are three stages of push-
% audio amplification, Additionally, vaice relay cir-
cuits and AVC circuits are incorporated. Presumably, the
AVC arrangement acts also as a peak limiter,
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(d)

¥hen the main power switch of the equip-
is on, a ay is energized which starts the converter.
The converter supplies power to various control circuits,
vacuum tube filaments, and to the receiver, The dynamotor
is not in operation unle ss the handset is removed from its
hook. A safety relay is included which will not permit a
dynamotor to start unless bias voltages, which are obtain-
ver power pack, are applied to the trans-
The dynamotor has associated with it a relay
arrangement and a limiting resistor to reduce the in-rush
of current at the start; but it was noted that on starting
the dynamotor, a considerable flash occurred at its high-
voltage commutator, which fram all indications appeared
simultaneously with short circuiting the limiting resistor.
The flash-over disappeared in a fraction of a second which

under these conditions that no undue sparking occurred at
either commtator, The high-voltage commtator of the
dynamotor has 42 segments, and the low-voltage one, 28. It
is evident that extended life can hardly be expected from
the dynamotor with a flash-over of the magnitude incicated
each time it starts. Suitable means of overcoming this
difficulty are necessary. If devices are included to delay
the action of the short-circuiting relay contacts across the
limiting resistor, from all indications adequate protection
will be afforded,

Voice Relay. Voice relay circuits are included in the equip-
ment, For this reason no "press-to-talk" switch is pro-
vided on the handset. From all indications the voice relay
closes in sufficiently a rapid mammer to prevent chopping

of a partion of the first spoken ward., Acditionally, the
voice relay holds closed for a period approaching a second
after speech into the microphone has ceased. The vaice
relay appeared to be slightly more sluggish in so far as
closing is concerned at ambient temperatures of -15° C,
However, there was no great difference in its action at this
low terperature and at normal room teiperature, The voice
relay contains contacts which shift antenna connections from
the transmitter to receiver and energize or de-energize

the transiitter and receiver crystal circvits as necessary,
& sensitivity control is provided for the voice relay, but
it is a sub-panel screwdriver adjustment, Removal cf the
front cover of the transnitter receiver unit is necessary to
make an adjustment, Although the exact range in sensitivity
control was not measured, sufficient adjustment was present
to either make the circuit so sensitive that very slight
room noise would cause operation of the voice relay; or if
the control were adjusted in the opposite direction, so low
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(e)

sensitivity was obtainable that shouting into the micro-
phone would not cause voice relay action, It is considered
that sufficient range in sensitivity has been provided,
Howover, it was noted that on many occasions when the sen—
sitivity control was set normally, that ordinarily encoun-
tered roon noise level was sufficient to cause opcration of
the voice relay. When reception is being obtained, these
extraneous noiscs operate the voice relay and render the
receiver inoperative, so it is obvious that a portion of the
nessage could be lost by undesired operation cf the relay.
Also, the signals delivered by thc loud speaker are frequent-
ly sufficient to operate the voice relay unless the hand is
clamped tightly over the microphone, It has also ‘been noted
that when reception on the earphones of the handset was being
obtained, that sufficient noise was produced to operate the
voice relay. Ccnsidering these factors, as well as other
sources of noise which will be encountered on Naval craft,
such as exhaust of engines, gunfire, etc., it is apparent that
an equipnent adapted for voice relay carrier control only,
will not fulfill the neecds of the Naval Servicec, In order
to overcome thesc difficulties, it is suggestcd that the
following cgrecuit modifications be included in the event that
tus is coployed in the Naval Servicc, Circuit arrange-
nents should be provicded which permit the use of cither vaice
relay carrier control, or manual carricr control operated
by "press-to~talk" switch, This would make necessary the
inclusion of a "press-to-talk" switch on the handset., It
would also meke necessary the addition of a 2-position switch
to shift the carricr control from yoice-relay to manual, or
vice versa, This switch should preferably be located on the
front panel of the Remote Control Unit, and its function
plainly indicated by suitable marking. Additionally, the
voice relay scnsitivity control should alsc be located on the
Renote Control Unit, and its sctting be capable of adjustment
by means of a suitable knob on the front panel, Thereby the
operator would have under direct control the matter of
whether voice rclay or manual carrier control would be enmp-
loyed, It would also give opportunity to adjust tho sensi-
tivity of the voice relay to mcet the particular conditions as
to surrounding noise level, It is believed that a much more
satisfactory arrangemcnt would be provided in the event that
these modifications are effected; and unless these changes
are incorporgted, the equipment cannot be considered suitable
for certain Naval uses,

mm%mm. As has been previously indicated,
the equipnent is adapted for Remote Control, For a view of
the Renote Control Unit, refer to Plate TR-1l; it is the
smaller of the two units shown therein, In the equipment
provided, a 23=-foot, shielded, 12-conductor, interconnecting
cable was furnished., Possibly 2 longer cable could be enp-
loyed if necessary for the particular application,

e
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However, no information has becn furnished as to the
naxinun length of cable which may be uscd without en-
countering too much voltage drop, In a2 letter to this
Laboratory of September 30, 1940, from the Washington re-
presentative of the Jefferson-Travis Company, it was in-
dicated that the equipnent was usable with two or more
Remote Control Stations. 4An inspecticn of the wiring

" diagran does not lead to the conzlusion that it would be

2-17.

possible to directly parallel two units and still obtain
satisfactory operation. If the Burcau is intsrested in
cbtaining equipnient opereble fron several Ronwte Control
Stations, it is suggested that they inquire uf the ccn-
tractor all particulars pertaining to such an arrangement,

Power Outout. The power cutput of the transmitter under

varicus conditions is described in the following subparagraphs,

(a)

(b)

) - « Refer to Table T-1 for in-
formation as to the power output of the equipment when loaded
into a duxxy antenna consisting of a 32-volt, 50-watt incande
escent light bulb. The data shown thcrein werc taken with
the best possible compromise in setting of the P,i, tuning-
coupling condenser and tap adjustment on the antenna 1lsad
coil which would give optimun output at all threc output
frequencies, It nmay be seen that the P.A. cathode current
is not the same in all instances, but this is thc best com-
promise adjustment possible, No information was provided
by the manufacturer as to the desired value of P.iA. cathode
current, However, refersrence to 2 vacuwa tube nanual in-
dicates that the pair of 807 tubes should most likely draw
a cathode current &n the ncighborhood of 200 to 250 milli-
anperes. The observed values of P,A. cathode current fall
in this region in all instances. It may be secen that the
rated output (5 watts) is obtained at 211 three frequencies.

Operation into Real Antenna. The cquipment was operated into
an actual antecnna of the dimensions indicatec in the third
footnote of Table T-2. Not only was the equipment operated

" directly into this antenna, but in two instances serics

capacitors were inserted in the antenna lcad to alter the
effective capacitance of the antenna system. The data
observed in conjunction with these tests are shown in Table
T-2. As was described in the foregoing subparagraph, the
best possible compromise in tuning adjustments was enployed
in connection with the tests into the actual antenna, It may
be seen that in no instance cdoes the power ocutput reach the
rated value of 50 watts, even if probable errors are con-
sidered, and it is estimated that the walues are accurate

to within + 108, It is alsc evident that it was not possible
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to load the power amplifier circuit in 2 nanneér which would
cause the P.ia.cathode current to fall within the linits >f
200 to 250 nilliamperes, It is therefore obvious that the
full output capabilities of the output stage are not avail-
able, The failure of the equipment to deliver full power
into an actual antenna is an inherent penalty imposed by
the relatively simple circuits used in making P.4. tuning
and antenna adjustments, coupled with the nccessity of
employing compromnisc tunings which will be reasonably
efficient at several frequencies. Attention is invited to
the fact that the process which rust be undergone to nake
suitable compronmise adjustnents at all three frequencies
was quite tedious and laborious. It is believed that had
ten crystals been available, and had an effort been made to
secure a suitable compronise adjustment for all frequencies,
that considerable difficulty would have been encountered,

*  But it mey be possible that an operator thoroughly familiar
with the equipment would be able to make the proper adjust—
nents with less difficulty, and it is suggested that the
Bureau contact the nanufacturer with the object of learning
further particulars in this respect.

(c) Effect of an Open-circuited or a Short—circuited Antenna.
In apparatus constructed specifically for Naval use, a
requirement is included that open-circuiting or short-
circuiting the antcnna shall cause no danage to the radio
equipnent. Some data have been taken on this subject which
are shown in Table T-3, With any abnomal antenna con-
dition, it may be noted that a considerable rise in P.A.
cathode current is found, However, the increase in cathode
current is not considered excessive, and in this respect
the equipnent compares favorably with other types of Naval
transmitters designcd for shipboard use,

2-18, Variation in Ambicnt The data applicable to this
test are shown in Tablc T-4; and idiﬁogﬁiy. the same data are shown in
graphic form in Plate T-1, During the first portion of this test the
equipnent was naintained at an anbient tempcrature of 24° C. for a pericd
of three-quarters >f an hour. Thereafter thc arbient teaperaturc was ab-
ruptly increased to 50° C, and maintained approximately at this tempcrature
for a period of two hours, Next thc temperaturc was reduced with the object
of ultinately stabilizing in the rogion of =15° C, However, a period of
one and a half hours was required for the temperature transition. after
reaching the temperature in the region of »35° C., the asbient terperature
was held for a perioc of two hours. Thereaftoer the ambient terperature
was again raised to approxinotely 50° C. as ropidly as possible, 4 perdad
>f one-half hour was required for this change. Hunddity readings were
taken at all temperatures appreciably above 0° C., and refercnce to Table
T4 will indicate that, in general, all hwiidity values were reascnably
low. In addition, the transuitter output frequency, expressed in the form
of beat note frequency against a standard crystal, was measured and this
infornation is included in Table T=4. In ghe.case of each two-hour
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to assure that they were still in good work-
ing order., Attention is invited to the first footnote appearing on the
second page of Table T4, which indicates that the transmitter circuits

period the equipment was adjusted for reception, The maximum spread in
beat note frequencies found during the course of the tests was 355 cycles,
It may be seen that the average temperature coefficient of the crystal
between the limits of +350° and -15° C, is 2.3 parts per million per

degree Centigrade, which is reasonably low, @o substantial change in

power output was noted during the course of the tests. An examination of
the equipment at the end of the test indicated no damage to component
parts. Comment will now be offered as to the performance of parts and
circuits under the extreme ‘temperature conditions after the temperature
had stabiliszed for a period of two hours, The voice relay functioned
satisfactorily, However, at the low value of ambient temperature it gave
appearances of being slightly more sluggish than at normal or high values
of ambient temperature., The push-button selector system functioned in a
satisfactory manner at +50° C,, but became inoperative at -15° C, The
necessary steps should be taken to assure that the push-button selector sys-
tem will operate in a satisfactory manner over the indicated range in
ambient temperature before its performance can be considered satisfactory
_for use in the Naval Service, It was also noted that certain receiver
controls did not properly function at extreme temperatures, Full particulars
will appear in Section III of this report.

2-19. W. The performance of the equipment
during these tests shown in Table T™~5. The same data are shown in graphic
form in Plate T2, The equipment was subjected to an ambient temperature of
" 40° C. at a humidity of approximately 30% for a period of approximately
three-quarters of an hour., Then the humidity was abruptly raised to a value
in excess of 90%, maintaining approximately the same ambient temperature;
and conditions were held in this manner for a period of one hour, There-
after the humidity was reduced to 30%, keeping the same ambient temperature
in far as was possible, Attention is invited to a statement inserted in
the tabular data appearing in Table T-5 which describes a circuit failure,
It is now believed that this interruption in operation was caused by the
loose connection in the converter starting circuit as described in par, 2-15
of this report. Ultimately, normal operation was restored and the test was
resumed, and the humidity was held constant at approximately 30% at an am-
bient temperature of 40°. The transmitter circuits were in operation during
relatively short regular intervals, as indicated in footnote No, 1 of Table
T~5. The output frequency of the transmitter was checked at regular inter-
vals and is expressed in the form of beat note frequency, as shown in Table
T7~5. The maximum frequency change occurring after the end of the first
portion of the test was only 45 cycles, No appreciable change in power out~
put was noted during the course of the humidity test., An examination of the
equipment at the end of the test indicated no damage, and no other detrimental
effects were noted as a consequence of the humidity test, The push-button
selector system functioned in a satisfactory manner at hich values of
_ humidity, and a suitable performance was afforded by the voice relay,
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ffect of Prolonged Humidity. The equipment was operated
for a period of one~half hour at an ambient temperature of approximately
40° C, and at a humidity of 30#. Thereafter the equipment was shut down
and the humidity increased to a value approaching saturation and held
under this condition for a period of two hours., Next the equipment was
placed in operation to be che¢ked for performance after being exposed to
this high value of humidity while idle. The equipment performed in a
satisfactory manner and appeared none the worse as a consequence of this
test. A careful examination of component parts indicated no damage., No
evidences of rust or corrosion were found at the conclusion of this test.
Refer to Table T-6 for data observed during this test.

2-21, Locked Key Operation for One Hour, The data shown in Table
T-7 cover this test. During this test the transmitter circuits were con-
tinuously energized. An ambient temperature in the region of 40° C. was
employed, but reasonably low values of humidity prevailed throughout the
tests The changes in frequency noted were not of particular consequence,
No substantial change in power output occurred during the course of the
test., An examination of the component parts at the end of the test in-
dicated no damage, and no other detrimental effects were noted as a con-
sequence of locked key operated for a period of one hours Although the
dynamotor is rated as an jintermittent duty machine, it successfully with-
stood a test fully loaded for a period of one hour at an ambient tem-
perature of 40° C, ¥

2-22, COWe! guired 1Iom '
Voltage. Pertinent data appear in Table T-€
the Jefferson-Travis equipment states that the operating potential is 110
volts d-c, in the Naval Service it is customary to usé 115 volts instead
of 110 volts, Hence the tests were conducted assuming a potential of 115
volts to be normsl line voltage, The variation in various currents,pot-
entials, powers, etc., is analogous to that found in equipment designed
specifically for Naval apparatus. The question may arise as to why tests
were conducted with line voltazes as low as 88 volts, Where storage batt-
eries are employed as a power source in the Naval Service, there are
occasions where, in the case of practically discharged batteries, the line
voltage falls to values in that region. It may be seen that variation in
line voltage from +10% to -23.57% causes an output power variation greater
than two to one., Reference to Table T-8 indicates that a power of nearly

three-=fourths of a kilowatt is required during transmission with the
carrier on. It was also found that a maximum current of aporoximately 20

amperes was required by the equipment on starting.

(a) Additional tests with variation in line voltage indicated
that the voice relay functioned satisfactorily, with 11na‘
voltage variations, between the limits of +10% and-30%.

1

and _variatlion upply Line
Although the nameplate of

y b &

(b) The dynamotor starting circuit worked satisfactorily with
line wol 10% above normal, However, with an input
voltage 10% below normal, on some occasions the relays
associated with the starting arrangement will not close,
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On some occasions it was noted that a potential of 105 volts
was required to close these relays. But at other times it
was found that an applied $oltage of 101 volts was sufficient
for the purpose, Changes should be effected so as to assure
that these relays will close and function satisfactorily at
any line voltage between -25% and +10% of normal value.

(¢) The push-button selector arrangement functions satisfactor-
ily at line voltages 10% above normal; but at potentials
of 107 below normal, its action is sluggish and unreliable.
With low line woltage, that is with a supply at 103.5 volts,
on several occasions the automatic selector system ultimately
adjusted itself to the wrong position. In order to be suit-
able for use in the Naval Service, the necessary steps should
be taken to assure that this mechanism functions satisfactor-
ily at all line wvoltages from 25% below normal to 10% above
normal,

(d) In the three foregoing subparagraphs the statements have been
based on the assumption that line woltages would be maintained
to within the limits of =25% to plus 10% of normal line volt-
age (115 volts)., Should it be the intention to install this
equipment on Naval craft in which there are normally encountered
line voltage variations greater than have been indicated here-
in, it is suggested that the Bureau inform the contractor as
to what voltage variations will be found,

2-23. Vibration. By using the apparatus described in ger, 1-11 of
this report, the complete equipment was subjected to vibrations at a number
of frequencies and amplitudes, The major unit was supported only by its
shock-mounting devices, The equipment was subjected to the vibration test
for a period of one hour, No damage or other factors detrimental to oper-
ation were observable, The automatic frequency selector system, voice
relay circuits, dynamotor starting relays, etc., performed in a satisfact~
ory manner, Voice signals of reasonably good quality were obtainable at
all times., Although no tube locking devices are employed in the design,
there was no tendency for the tubes to loosen and fall from their sockets,
Such units as the dynamotor and converter showed considerable movement
during the tests, as well as the main sub-panel and many of the components.
The amplitude of the movement of many of the parts was considerably great-
er than observed in most Naval apparatus which is treated in a similar
manner, But no parts came loose, and no electrical connections were dis-
rupted, Attention is invited to the statement in par, 2-5(f), which in-
dicates "that the handset mounting is not too secure, although the handset
did not fall from the bracket during vibration. Since no damage resulted,
and good electrical performance was obtained during vibration, it is
believed that the equipment is constructed in a manner to suitably operate
in the presence of vibration, provided a more suitable handset bracket ia

employed.



2-24. Inclination. 4s related in paragraph 1-l11 of this report,
the equipment was subjected to inclination tests. The duration of the
test was one hour, and during half the period the equipment was inclined
from side to side and during the remainger, from front to back. Satis-
factory performance was afforded at all times during the test. The action
of the automatic frequency selector system, the voice relay, dynamotor
starting relays, etc., were observed at warious intervals throughout the
test, and satisfactory operation was noted. Voice signals of zood quality
were obtainable at all times., The only observed detrimental effect of in-
clination was leakage of oil from one of the converter bearings, which has
already been discussed in paragraph 2-11(c). If the suggestion contained
in that paragraph relating to the employment of grease-packed ball bear-
ings, in lieu of the type used, it is anticipated that no factors will be
present which will abrogate the operation and performance of the equip~
nent during inclination,

2-25, Additional comment is offered on the resistors used,

(a) In conjunction with the output radio frequency stage, two
resistors, R-45 and R-46, are connected between the plates
of the Type 807 tubes, Actually, these two resistors are
contained in one unit provided with a center tap. Flate
voltage connections are made at the center tap, Presumably,
this center tapped resistor unit is employed to suopress
spurious oscillations. This unit is supported merely by
means of the pigtail connections to the cape of the Type 807
tubes. Although the arrangement withstvod the forces en-
countered during vibration without disrupting the circuit
connections or opher detrimental effects, it is believed
that too poor a means of mounting has been furnished to with-
stand indefinitely the rigors of conditions found afloat., A
more positive and definite means of securing should be em—
ployed for this resistor unit.

(b) Toward the conclusion of the tests it was noted that the
connecting lead to resistor R-69 in the bleeder circuit
across the dynamotor had broken at the point where it enters
this l-watt composition resistor. Such changes as are
necessary should be incorporated to eliminate this
difficulty.

2-26, Further discussion of the tube complement and related factors
are noted below:-

(a) All of the Type 807 tubes furnished with the equipment were
equipped with plastic bases, Navy Specifications RE 13A
600C require ceramic bases on this type of tube, but it is
understood that the Bureau is considering permitting the use
of plastic type bases on the Type 807 tubes,
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(b)

(e)

(a)

2-27

made that no factors detrimental to the
types of tubes were noted. It

t the Bureau give consideration to this matter
tor if a ceramic base tube is required

¢ base tube will be permitted,

t designations appearing on the wiring diagrams
equipment i$ is noted that two tubes bear the same

t part desgignation, namely V-9, One tube bearing such
is the crystal oscillator tube, and the other is the

rectifier tube. In order to eliminate confusion

cing the equipment, each tube should have a separate

stinet circuit part number,

to facilitate the replacement of tubes and various
cing operations, permanent and durable markings should
be placed on the chassis in close proximity to each tube,
indicating the type of tube, and the efrcuit designation
part number in addition,

The crystal oscillator tube is housed in a shielding arrange-
ment which is provided with a small aperture for giving
access to the tube for replacement, The opening provided is
so small that it is quite difficult to insert qr remove the
tube, Such steps as are necessary should be taken to over-
come this difficulty,
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Additional comment is offered on the automatic frequency

selector system as follows:-

(a)

(v)

In the push-button selector system furnished it is possible
to depress two or more buttons simultaneously and cause them
to "stick" dowrnward in a manner similar to that obtained
when only one button is pressed. In case two or more
buttons are pressed, the selector system at times stops at
a place corresponding to one of the depressed buttons, but at
other times it moves to a frequency corresponding to some
other position, In case the equipment were being handled by
an operator wearing heavy gloves, it is easily possible to
accidentally depress two buttons when it was the intention
to operate only one of them. Suitable means should be in-
cluded to preclude the possibility of more than one button
remaining in the downward position.

It is possible to depress one of the buttons slightly and
release a button previously depressed, and yet not move

the depressed button far enough to cause it to "stick" in

a downward position, In this case the automatic selector
arrangement in some instances maintains a continuous step-
ping action and does mot come to rest, On other occasions
it was noted that this continuous operation takes place for
a while, but after operating in this manner for a few seconds
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would ultimately stop on some crystal position. No means
of easily overcoming this action can be suggested, and as
a consequence no corrective measures are suggested.,

(e¢) When the automatic selector system is in operation, success—
ively the various channels are operable between selector
step movements, and this condition persists for a period of
a fraction of a second., If a sufficient noise level is
present in the vicinity of the microphone to cause operation
of the wvoice relay, successive emissions take place on all
channels transversed by the selector system during the
process, These undesired emissions might possibly cause
interference with other communications, and also may serve
to disclose the fact to an enemy that some eraft bearing
radio’equipment is in the vicinity. If the manual means of
optaining carrier control is added to the equipment as
suggested in par. 2-16(d) of this report, and the operator is
careful to select manual carrier control during automatic
tuning of the equipment, no difficulty from this cause will
result. The instruction book should indicate the presence
of these undesired emissions, and should warn the operator to
employ @anual carrier control when shifting channels in a

region of high audible noise level.

(d) An investigation was made to determine if sparking relay
.contacts, or other factors incident to the selector system
caused radio frequency interference. Excepting as to the
matter discussed in the foregoing paragraph, it was found
that no radio frequency noises were produced.

(e) It was noted that the automatic frequency selector system
did not function as well toward the end of the. tests as upon
delivery. The stepper relays lost same of their original
"snappy" action, At times it was noted that the pawl, which
is relay operated, did not strike the toothed ratchet arrange-
ment with sufficient force to advance it an entire position.
Because of its weaker action, an extra stroke was required
to advance all ganged parts to the proper position. A check
of the line voltage at the time this action occurred indicat-
ed that normal line voltage was present. In order to produce
satisfaction in the Naval Service a more rugged, durable,
and dependable automatic frequency selector system is

|

(£) the event that this equipment is ultimately adopted for
in

the Naval Service, it appears desirable to provide
of manually advancing the selector system if a failure

§ &

means
in the automatic mechanism occurs., It appears that it would
be feasible to make the ganged multiposition switches,

operated by the stepper relays, also controllable with a
knob., The shaft of the ganged arrangement could be extended
through the top of the assembly.
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A portion of this shaft could be keyed or notched to provide
for the application of a knob, with a pointer or marker, in
definite relationship with the contractors on the multi-
switches, HNumbering could be placed about the
periphery of the knob and on the main framework in such a
manner that the frequency channel number would correspond
wi th that indicated by marker on the knob, Thus in the event
of thefailure of the automatic selector system, an overator
would be able to manually advance the ganged switches to the
desired communication channel, It is realized that in the
mechanical arrangements provided, it would be permissible to
advance the lnob in only one direction, and a suitable warn-
ing nameplate with an arrow should be ap-lied, which would
give all the particulars which must be observed during manual
adjustment, It would be permissible to use a knob which is
easily removable from the shaft and stow it among the spare
parts except when needed, In order-to incorvorate this mod-
ification, a switch would be necessary to render the automatic
devices inoperative during manual control. If these measures
are included, a piece of equipment will be available which is
capable of operation even though'the automatic selector cir-
cuits fail, It is suggested that the Bureau discuss this
matter with representatives of the contractor with the object
of determining its feasibility.

2-28, As has been previouvsly indicated, in the equipncent under tests
each of the ten channels is numbered in sequence, and these numbers asoear
on a celluloid window on the Remote Control Unit. It would be preferable to
permanently engrave these mumbpiéal channel designations on the front panel
of the unit and to leave the celluloid windows unmsrked, so that approp-
riate information could be added in ink, For instance, each window could

be marked with appropriate infomation as to the frequency of the channel

or as to the transmitter frequency and receiver frequency in cases fhere
transmission and reception took place at different frequencies. For the
convenience of the Service personnel, suitable numbering to correspond with
the numbering of channels on the Remote Control Unit should be provided
beside each of the 10 socket receptacles into which a crystal is plugged.
Such narking would be very helpful in placing the crystals in their desired
location, Likewise, the antenna clips which fasten to the loadinz coil
could be similarly stamped as to channel number, These clip leads and the
erystal plug receptables are now color coded, but it is thought likely,

that after considerable exposure to moist sea atmosphere, the color would
not be entirely legible,

2-29., The crystal holders are the plug-in type and are made of some
sort of plastic material, Two orystals are housed in each holder, one for
the transmitter and the other for receiving pursoses. A namevnlate ajrears
on each crystal holder, indicating the frequency of both cyrstals, The
pins of the pluz-in arrangement are of the same sige and spacing as used in
a conventional octal tube base, It is evident that the kind of crystal
holder used is not of standard Navy type.
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2-30. The hinge pin of the swinging chassis arran-ement gradually
works downward as the hinged member is opened or closed. At several inter-
vals during the course of the tests it was necessary to knock it back in
place by means of a hammer, If a suitable head were provided at the top
end of the pin, this difficulty would be overcome, and it is sugzested that
this form of pin be provided in all equipment supplied to the Navy. Upon
delivery, two screws which secure the hinge to the main framework were miss- .
ing, Because of the missing screws the hinge work was weakened to an extent
which made opening or closing of the swinging chassis very difficult. Care
should be taken to include all necessary screws before the equipment is packed
for shipment,

2-31, Referring to the antenna coil, the turns of which are closely
spaced, the following structure is vsed to facilitate attaching the antenna
clipsg At one portion alternate turns are bent inward for a short distance,
but the remainder of the turns are flush with the periphery of the coil.,
Thus over a short portion of the circumference, the turns are effectively
double spaced at the point where clips are attached. In another region
a similar arrangement is employed. However, the ooposite al ternate layers
are pulled imvard. Thus it is vossible to vary an individual clip by stebps
of very nearly one turn; but at the noint where clips are apnlied, double
spacing is used. But it was noted that antenna clips could not be placed
side by side on the adjacent turns, even though double spacin; was used,
without some dangeér of producing a short circuit between the ends of the
clips, If the equipment was set up on ten channels, no doubt in some in-
stances it would be necessary to olace clips side by side. Some means
should be provided for overcoming this difficulty in all equipments supnlied
to the Navy. :

2-32, In the design provided, the filaments of all tubes in both the
transmitter and modulator portions are energized when the main power switch
is on. In the Naval Service there may be relatively long periods when it
is desired to maintain a watch with the receiver, but when no transmission is
contemplated. In order to save nower and to conserve the life of tre rotary
converter, :ieans should be included for shutting off of the above-mentioned
filament circuits, if desired, This switch should be located on the front
panel of the control unit, and suitable markings should be ap-lied to in-
dicate its function.

2-33. The nameplates >rovided on the equipment are of commercial
variety only and do not fulfill the usual Navy requirements., It is suggest-
ed that the Bureau pgive consideration to the watter and inform the contract-
or as to what type of namepl:ites are necessary.

=3 None of the combonent parts are provided with symbol marking
tags, In order to facilitate repair and servicing, all major components
should have been provided with suitable ~ermanently affixed symbol design-
ations which correspond with the numbering appearing on the wiring diagrams.
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2-35. The P.,i. tuning-antenna coupling condenser C-42 is provided
with no locking device to prevent accidental movement. Although no
difficulties of this nature were experienced, it is realized that vibration,
inclination, shock and other factors incident to Naval equipment afloat,
mizht cause an accidental shift in setting. For this reason a locking
device is recommended.

2-36. It was noted that the wiring diagrams furnished with the
equipment do not show the field circuits of either the dynamotor or the
converter., To facilitate servicing the equipment, the connection details
of the fields should appear in the wiring diagrams,

2-37. It should be understood t hat the design of the equinment makes
it necessary in the normal course of oneration, in the case of any one
comaunication channel, to transmit and receive on predetermined frequencies
corresponding with the crystals used on that particular channel. Thus as
ordinarily used, the frequencies of tramsmission and recention are defipit-
ely restricted to what crystals are available in the particular crystal
holder used in that channel, Or stated otherwise, the equipment differs
from that ordinarily used in the Naval Service, since many other types
of equipment allow transmission on one frequency and reception on any other
at will, Of course, it would be vossible to transmit on one channel and
receive on another channel provided the automatic selector system is
brought into nlay between every transition.

2-38, On several occasions a radio frequency flash-over occurred at
at the tap switch of the antenna selector circuit, This was noted at two
distinct places. 4 ring member of the tap switch, which carries a moving
contractor, flashed over to the fixed contractors on the periphery.
Additionally, the ring member also flashed-over to the central shaft which
rotates this mechanism, ! ore attention should be paid to spacinzs and other
arrangements to preclude the possibility of this occurrence.

2-39. The microphone button is energized from the 600-volt dyna-
motor throughtthe medium of a potentiometer and resistor combination. The
button iSself operates at 1.3 volts and 26 milliamperes. Failure of the
voltage divider arrangement, and in varticular R-61, would »ut the high
voltage on the microphone, which would most likely destroy it. .lso, the
possibility of a high voltare being anplied to soue of the conductors of
the handset is a distinct hizh volta e hazard, In order to overcome this
difficulty, it is sugzested that the micronhone be energized from some ty»e
of low-volta e rectifier, such as one of the copper oxide type, which could
be energized from an extra winding of the filament transformer., If this
arrangement is provided, it will likely be nossible to 1li hten the load
on the dynamotor, which will orove helpful in prolonginz its life. Extra
contacts could be orovided on the filament switch sur.ested in oaragrach
2-32 of this report, to break the supply to the microphone rectifier when the
transmitter circuits are inonerative,



2-40. By means of a cathode ray oscillograph, a study was made of
the percentage of modulation obtainable, Upon delivery it was noted that
when speaking directly into the microphone with a normal tone of voice,
that positive and negative peaks of approximately 60% were obtainable, It
was ultimately found that the modulator contained the volume control for
adjusting the modulator output level. By making a suitable adjustment,
substantially complete modulation was obtainable, However, the observed
oercentage of modulation was found to depend somewhat on P.A, loading, or
more particularly, upon the value of plate current flowing in the radio
frequency output stage; but it was possible to obtain a suitable compromise
setting which gave reasonably high levels of modulation in all cases. A
suitable locking device should be provided for the modulator audio volume
control to prevent accidental misadjustment. This volume control is located
inside the major unit, and access to the rear of the hinged chassis is
necessary to make an adjustment. The instruction book should zive all de-
tails for properly setting this volume control, Reception tests indicated
that the quality of modulation was reasonably goode Plate modulating
circuits are embodied in the design. Voice emission only is available in

the equipment.

241, At the conclusion of the tests it was noted that the dyna-
motor starting contact of relay Re-7 was considerably burned, Although it
had not proceeded to a degree which caused failure, it was believed, after
an examination of the burned members, that extensive life would hardly be
afforded by the contactor arrangement employed. A more durable and rugged
contactor system is necessary for this application,

2-42, Although the equipment is adapted for use with the automatic
ringer unit, no such device was included with the apnaratus under test. One
of the relays employed in the Transmitter-Receiver Unit functions in con-
junction with the ringer unit only, and presumably has no other function,

It is therefore suggested that the Bureau consider this inatter, and in the
event that no automatic ringer apparatus is to be employed, that the relay
Re-3 and associated circuits be eliminated.

2-43. As has been indicated in par. 2-12(b) of this revort, the
only fuses employed are placed in the incoming power lines. iAs ap added
safety precaution, it is considered that fuses should be employed in the
output circuits of the converter and dynamotor. Referring to the con-
verter, a suitably rated fuse in either line will be sufficient. In regard
to the dynamotor, a fuse should be provided in the positive lead as close
to the brush as possible, suitably rated to withstand the dynamotor out~
put voltage, and rated at approximately 50% hizher then normal output
current, The high-voltage fuse should be capable of opening the circuit
under short circuit conditions without emitting flame, molten metal, or
metallic vapors. All fuses should be located so that they are readily re-
placeable, Additionally, suitable markings should be applied to the chassis
to indicate the ratings in voltace and current of replacements.

2=ldyo Instruction Book. As stated in par. 1-7 of this revort, no
instruction book mas provided with the equipment. A suitable instruction book
should be furnished which includes the information outlined below as well e
as other data which the manufacturer considers essential,

—41-
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2-45.

Numercus component parts of such design and manufacture are employed, that it -

(a)

(b)

(e)

(@)

(e)

(£)

()

(h)

The instruction book should be written to provide necessary
information as to servicing, as well as onerational adjust-
ments,

A complete description of electrical and radio frequency cir-
cuits should be provided, and simplified diagrams of various
portions of the circuits would prove helpful. In particular,
detailed information should be provided as to the mode of
overation of the automatic channel selector mechanism, and
complete servicing details should be provided.

Full particulars regarding necessary or desirable adjustments
for making the equipment function satisfactorily on & number
of channels should be included. Such information will prove
necessary for the guidance of the installation personnel.

The discussion should include information as to ihe normal
value of P.A, cathode current., As it will most likely be
impossible to obtain the same cathode current on all the
channels, some statement should appear as to permissible var-
iation,

Full particulars should anpear as to the care of rotating
electrical machinery inwvolved., This should include full in-
structions regarding lubrication. :

The instruction book should include all information necessary
for unpacking the equipment and all precautions necessary in
installation,

The instruction book should include a complete oarts list,
giving the symbol number of the part, a description of the
part, its ratings, etc, In addition, the name of the manu-
facturer and the manufacturer's type number or model number,
or other appropriate information, should apoear.

In the wiring diagrems furnished with the equipment, each

unit or subdivision of the equipment was shown on a separate
sheet. These diagrams may be helpful in the original wiring up
af the equipment, but they are not very satisfactory for
servicing work. A comoosite diagram of the complete equip-
ment should be provided.

The instruction book should also contain full narticulars re-
garding certain features of the equipment as discussed in
pars, 2-6, 2-11(c), 2-27(c) and 2-40 of this revnort.

Spare Parts. No sparc parts were included with the equipment.

is unlikely that many replacement narts for th.s equipaent would be avail-
able on Naval vessels. An inspection of component parts leads to the con-
clusion that they are not as rugged or durable as standard Navy narts; and
accordingly, it is believed that component part failures will be somewhat

k=
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more frequent than in Navy standard equipment. It is therefore suggested
that the Bureau take steps to nrovide adequate spares.

2-46, During operation of the equipment into an actual antenna it
was found quite possible to accidentally adjust the power amplifier antenna
circuit to operate at the double of the excitation frequency, rather than
at the excitation frequency. In order to eliminate the possibility of
making an error in adjustment, the use of an absorption wavemeter was
necessary. Such an instrument is considered essential for the installation
personnel, for otherwise there is a chance of making a mistake in the
original tuning adjustments of the equipment,

2=47. A suitable retainer device should be used in conjunction with
the seven knmiirl- headed thumbscrews which secure the cover. These re-
tainers are necessary to nrevent loss of these thumbscrews.

SWIARY OF DEFECTS

2-48., There are summarized below the various defects and difficult-
ies encountered in the transmitter portion during the course of the tests,
Included therein are certain matters which are of sufficient importance to
warrant further consideration by the Bureau before the Jefferson-Travis
liodel 500D Radio Equipment should be considered suitable for use in the
Naval Service. The list also includes a recapitulation of instances where
the equipment does not embody the usual Naval prattices in design and con-
struction, At the end of each of the following statements there anpears
the paragraph number in the report which discusses the matter in detail,

(1) No instruction books were furnished with the equipment;
certain factors should be discussed in detail in the in-
struction books. 1-7, 2-6, 2-11(c) 2-27(c), 2-40, 2-44.

(2) The equipment employs tubes for which there are no standard
Navy equivalents, 2-2.

(3) One of the Type 807 modulator output tubes was broken in
transit. 2-4.

(4) Stop mechanism on the main power switch failed. 2-5(e).

(5) Handset cord should be more durable; the cord should be
securely anchored at each end to prevent disruption of
connections by the application of accidental strains., 2-5(f).

(6) The securing means employed in handset bracket requires
improvement; also, the bracket should svitably secure the
handset rezardless of whether the Remote Control Unit is
mounted horizontally or vertically. 2-5(f), 2-13(b), 2-14,
2_23.

(7) Holes in hinged sub-panel arrangement do not properly ali'n
with studs in main framework; the bottom of the swinging sub-
1 strikes the top of the converter unit during opening or

closing. 2~7(a).
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_ (8) No high voltage warning signs are provided. 2-7(b).
(9) Cabled leads require suitable anchoring to chassis. 2-8(a).

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

Solid wire is used in a place where it will be flexed at
intervals, 2-8(b).

Some of the wiring employed in radio frequency circuits is
not of a rigid, self-supporting type; better insulation is
desirable at points where some of the radio frequency leads
pass through the sub-panel, 2-8(c).

Condenser lead passing through brush holder cap broke loose;
a more convenient manner of making this connection is desir-
able, 2-8(d).

Terminal boards appear rather frail for the purpose; some
difficulty was found in keeping terminal board connections
tight; no lock washers are employed on terminal board
connection screws., 2-9(b), 2-15.

Ferrous materials are extensively used for non-electro-
magnetic purposes, 2-11(a).

Converter bearing leak® oil during 45° inclinaticon; a
machine provided with grease-packed ball bearings is pre-
ferable for the purpose, 2-11(c), 2-24.

The dynamotor is an intermittent duty machine; in Naval
applications, continuous duty machines are required.
2-11(d)(1).

The fuses employed may not be normally stocked on shipbeard;
fuse mountings are not marked with suitable data as to
ratings of fuses employed; as an additional factor of safety,
suitable fuses should be placed in the output circuits of

the dynamotor and converter. 2-12(b), 2-43.

No antenna ammeter is provided; an antenna asmeter is con-
sidered essential as a check on the performance of the
transmitter; function of antenna binding post should be
marked, 2-12(d), 2-12(e).

Grommets should be used at points where ground lead, in-
coming power leads, and control cable pass through the
outer shields of the Transmitter-Receiver Unit and Remote
Control Unit; function of incoming power leads should bg
marked, and this should include information as to the polar-
ity of connections and the value of the input voltage to be
applied; function of ground connection terminal should be
marked; more satisfactory terminal arrangecents should be
used for ground and incoming power connections; cabled leads
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(20)

(21)

(22)

(23)

(24)

(25)

(26)

from dynamotor-converter assembly to terminal board on
main framework should be slightly longer and should be se-
curely anchored to the units to prevent accidental dis-
ruption of connections. 2-15(a), 2-15(b), 2-15(c).

A flash-over occurs at the high-voltage commutator of the
dynamotor on starting. 2-16(c).

A piece of equipment which is adapted for voice relay
carrier control only is unsuitable for many Naval applic-
ations; modifications are necessary which will allow manual
carrier control by means of a "press-to-talk" switch in
addition to voice relay carrier control., 2-16(d).

The rated power output of the equipment is not obtainable
with three types of actual antennas; some difficulty is
encountered in obtaining suitable compromise tuning adjust-
ments for three output frequencies; it is thought likely
that considerable difficulty would be found in making suit~
able(cc;mpromise tuning adjustments on ten output frequencies.
2-17(b).

Push-button selector system fails to function properly at an
ambient temperature of -15° C.; on some occasions the push-
button selector system failed to properly function with a
line voltage 10% below normal; if two or more push buttons
are simul taneously depressed, they will "stick" in a down-
ward position; successive radio frequency emissions take
place on all channels transversed as the automatic frequency
selector system operates, if sufficient audible noise level
is present to operate the voice relay; the general perform-
amce of the automatic frequency selector system deteriorated
during the course of the tests; means of providing manual
frequency switching arrangements are suggested for use in
the event of failure of the automatic selector system,

2—18. 2—22(0)' 2—27(8.), 2—2?(0)’ 2—2‘7(3). 2—2'7(1').

Dynamotor starting relay did not close on some occasions
at a line voltage 10% below normal value. 2-22(b).

One of the resistors should have a better supporting means;
another resistor connection broke loose during the tests.

Plastic bases are used on the Type 807 tubes; two tubes bear
identical circuit symbol markings; suitable permanent mark-
ings should be affixed to the chassis in the region of each
tube socket to indicate the type of tube required and the
circuit symbcl number of the tube; in the arrangement pro-
vided, replacement of the crystal oscillator tube is very
difficult, 2-26(a), 2-26(b), 2-26(c), 2-26(d).
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(27)

(28)
(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

'ermanently engraved numbering should be affixed to the
front panel of the control unit beside each push-button,
designating the channel number, leaving the celluloid
windows free for the application of appropriate information;
cerystal plug receptacles and antenna clips should be per-
manently numbered to correspond with the channel number
markings on the Remote Control Unit. 2-28,

The crystal holders used are not of Navy standard type. 2-29.

The hinge pin of the swinging chassis gradually works Jown-
ward as the hinged front is opened or closed; two screws
which secure the hinge to main framework were missing on
delivery. 2-30.

Antenna clips may not be placed on adjacent turns of the
double spaced winding of the antenna coil without danger
of a short circuit, 2-3l.

An extra switch is needed on the front panel of the control
unit to break the filament circuit of the modulator and
transmitter tubes when desirable, 2-32.

The nameplates do not fulfill the usual Navy requirements.
2-33.

The component jarts are not provided with symbol rarkings.
2—% -

The P.A. tuning-antenna coupling condenser, C-42, is not
provided with a locking device to prevent accidental move-
ment, 2-35.

The wiring diagrams do not show the field circuits of the
converter and dynamotor. 2-36.

A radio frequency flash—oier occurred in the antenna tap
Sili‘bch. 2-38.

The arrangement for supplying power to the microphone presents
a high voltage hazard, 2-39.

The volume control of the modulator is not provided with a
locking device to prevent accidental movement., 2-40.

The dynamotor starting contact system of relay Re-7 showed

considerable "burning" at the conclusion of the tests.
2-41.
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(40) Unless it is the intention to use eqipment in conjunction
with an automatic ringer device, the relay Re-3 and assoc-
iated circuits should be eliminated., 2-42,

(41) No spare parts were provided. 2-45.

(42) An absorption type of wavemeter will be necessary to assure
the correct adjustment of the P,A., Tuning-Antenna Coupling
arrangements upon installation. 2-46.

(43) Retainer devices are necessary to prevent loss of lnurl-
headed thumbscrews used to secure the main cover, 2-47.

47



g "

SECTICN TIII

RECEIVER SECTION OF EQUIPLENT

3"1.

Electrical Inspection. The equipment was given an electrical

inspection and the following information obtained, in larse part from the
schematic circuit diagram. No instruction book was furnished, althoush the
circuit diagrams were available.

(a)
(b)

(c)
(d)

(e)

(£)

(=)
(h)
(1)
(3)
(k)

(1)

(m)

(n)
(o)

Type of circuit: Superheterodyne.

uenc ge: Believed to cover range from 2,000 to 3,000 KC
(not continuously variable.)

Number of Bands: 10 fixed crystal frequencies on switch.

Crystals: Crystal oscillator control at each frequency, 3122 KC.
0SC. crystal is 4 KC off receiver oscillator frequency
required for proper operation at 2670 KC.

Crystal mountinz: Common holder with transmitter crystal for each
frequency. Bach crystal frequency marked and
identified on the holder by T for transmitter
crystal and R for receiver crystal.

Total No. of Tubes: 10 (including 6F8G oscillator common to
transmitter and receiver.)

Tube Types Used: 6K7, 6L7, 6K7, 6507, 658-G, 6V6, 65Q7, 6FEG, 5V4G.

Power Supply Regquired: 110 V.D.C.

Type of B Supply: Motor-Generator; Transformer-Rectifier.

Antenna Required: No information available.

Antenna Input Circuit: Single tuned secondary circuit with antenna
primary winding.

Radio-Frequency Amplifier: 1 stage 6K7 with primary windinz in
plate, and tuned secondary.

Radio—Frequency Tuning: R.F. circuits tuned by capacity trimmers
on switch ganged to oscillator switch.

Converter: Pentazrid mixer (6L7)
Oscillator: Simple crystal-controlled triode circuit using one

triode section of 6FEG; oscillator frequency above
signal frequency.
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(p) Intermediate Freguency Amplifier: 1 stage (6K7)

Tuning frequency = 456 KC.
2 Transformers = 4 tuned circuits.

(q) Second Detector: Conventional diode., 1 plate of 6SQ7 dicde
section.

(r) AVC S + Separate from 2nd detector; other plate of 65Q7
diode section., Tubes on control = R,F, amplif-
ier, mixer, and I.,F. amplifier,

(s) CW oscillator: None,

(t) Noise suppressor: Triode section of 6C8G input from cathode
of 65Q7, output to zrid of second triode

section of 6C8G,

(u) Audio-Freguency Amplifier: 1lst stage - Second triode section
of 6C8G resistance coupled to

2nd stage - 6V6 beam power output.

(v) Audio Output Circuit: Output transformer with 15 ohm second-
ary feeding loud-speaker input trans-

former, phones, and ringer,

(w)_Gain Control: Audio gain, by varying resistance in series
with primary of speaker output transformer,

(x) Safety Devices: Air gap lightning arrestor,

(y) Changeover Means: Voice-actuated relay actuating power and
antenna transfer relays (see par, 2-16(d)).

(2) Remote Control: Remote control handset, speaker, and ringer
sections available, '

3-2, Mechanical Inspection: The equipment was ziven a mechanical
inspection and the following information obtained.

(a) Number of units composing equipment: 1 (not including ringer
or remote control unit).

(b) Size: Shown in Table TR-1,

(¢) Weight: Shown in Table TR-1,
(d) General Type of Construction: Refer to par, 2-11.
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(g) General layout and accessibility of controls: Symmetrical
layout, easily accessible,

(h) Ease of control and operations: All controls work easily.
Operation of controls is very simple.

(1) Accessibility for Servicing: Easily accessible, cabinet cover
is removable, exposing all tubes, crystals,
and trimmer adjustments,

(3) Accessibility for Repair: lost resistors and condensers are
easily adoessible. Tube sockets are not
easily accessible, and can be removed
only by removal of wiring and several
components,

(k) Power Indicator: Pilot lamps on control unit and markings on
OFF-ON switch.

(1) iaterials Used and Finishes: Anodized non-ferrous chassis,
Kany unprotected steel screws and lock

washers, some of which showed sizns of
rust after undergoing humidity tests.
Plated steel tube caps, Cabinet ferrous
with gray wrinkle finish. Gray wrinkle
finish on IF and antenna transformers,

(m) General Insulation to lLoisture: Fair,

(n) General Protection Against High Temperatures: Good, except for
electrolytic and paper tube condensers

which have tendency to be adversely
affected by high temperatures.

(o) Ability to withstand vibration and shock: Generally zood,

al though a few components such as con-
densers and resistors seem to be loose-
1y mounted.

(p) General Ruzgedness: Generally good.

(q) Tube hounting, Sockets, etc.: Tubes are horizontal, in moulded
bakelite sockets., Sockets are replace-

able but will require disturbing of
wiring and some components, ..ounting is

good.
(r) Tube Shields: None used.
(s) Transformers, Chokes, etc.: Potting unkown, good terminal

spacing, unprotected bakelite insulation;
sturdy and easily accessible,
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(t) Crystal Nounting: Each crystal mounted in common plastic
holder with transmitter crystal; holder
plugs into octal bakelite sockets of the

single-hole spring mount type.

(u) R.F. Transformer Structure: Paper bakelite form, good ter-
minal spacing, enamel and silk-covered
wire, no protection against moisture;

solidly mounted,

(v) I.F. Transformer Structure: Coils on waxed paper form in
aluminum cans permeability tuned, not
readily adjustable, make unknown,

(w) Variable Condensers: None used,

(x) Fixed Condensers: The fixed condensers found in the receiver
were mostly Cornell-Dubilier cardboard-tube
paper condensers. The electrolytic con-
densers used were: One 10.mfd - 200 V, one
10 mfd - 25 V, both in cardboard containers;
two 10 mfd - 250 V units in an aluminum can;
and two condensers in a paint-covered alum—
inum can. Various moulded mica condensers,
mounted on pigtails, were found, with mostly
haphazard mounting,

(y) Switch Construction: The selector switch on the receiver

- chassis is of bakelite wafer construction,
anparently unprotected against moisture,
with silver-plated wiper contacts., The
selector push-button switch on the remote
control unit is of paper bakelite insulation,
with silver-plated wiper contacts, The ON-
OFF switch is of the rotary type, with bake-
lite insulation, Its failure to operate
properly is described in par. 2-5(e) The
SPEAKER-PHONE switch is of the toggle type
construction, with laminated bakelite in-
sulation, The voice relay-manual switch is
also of toggle type construction.

(z) Resistors: The resistors in use in the receiver portion of the
equipment are mostly of the one-half watt
IR0 composition type. Four wire-wound I
type AB resistors are also used. Generally,
the resistors are well-anchored, with a few
mounted haphazardly, and easily accessible,
Some resistors are mounted on components,
This type of mounting makes replacement of
components more difficult,

L]
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(aa) Terminal strips: With the exception of one cloth-bakelite
mounting strip, the mounting strips in use
in the receiver portion of the equipment are
made of plain bakelite., WNone of the strips
are protected against creepage in the
presence of moisture condensation. The

on the terminals vary from about

1/10" to 3/16",

(bb) Mounting of Components: No rivets were found, Steel lock
washers are used throughout, Self-tapping

screws were found on both relay box and
control switch unit. Many condensers and
resistors are rigidly connected by pigtails,
with a few capable of vibrating bodily. In
many instances, tube sockets and components
are used for condenser and resistor mount-

ings,

(cc) Wiring: Generally neat with few unsupported leads;
‘ socket terminals and components are used

for mounting condensers and resistors; the
wire is of cotton them rubber-like insulation
with an outer layer of cambric insulation
questionable from moisture standpoint., Out-
side fabric on some of the wire seems to be
varnished, Soldering is generally solid but
not neat.

(dd) Miscellaneous: Antenna terminal on central panel, accessible
through a hole in side of cabinet, Light-
ning arrestor mounted underneath antenna
post on underside of panel., Wire at the gap
is coated with red lacquer,

The comments in par. 2-44

34 Spare Parts: The comments in par, 2-45 apply.

3=5. Listening Tests: No listening tests were conducted on the
Jefferson-Travis 500D Receiver.

3-6. Laboratory Measurements: The receiver section of the Jeffer-

son-Travis 500D equipment was measured in a shielded room as per par, 1-15
with the following results.

(a)

‘ These are ahmmin Table B-l.

(b) Selectivity: The selectivity characteristic of the
receiver is shown on Plate R-1, Tab-
ulation R-2 summarizes this characteristic.
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se: The resonant overload
ohnmteriatd.cs are shown in graph form
on Plates R-2 and R-3. The data for
Table R-3 have been derived from Plate
R-2. Plate R-3 gives the resonant over-
load characteristics with variation of
"noise gate" control, The graphs on
Plates R-2 and R-3 show a relatively poor
AVC characteristic.

(d) Effect of Modulation Depth on Qutput: Plate R-4 shows the
effect of varying the signal modulation
depth on the audio output from the
receiver, The curve shows comparatively
large distortion as compared to similar
receivers under test,

(e) Gain Control Range: The attenuation of the volume, or gain,
control of the receiver is greater than

100DB.

(£f) Radiation of Oscillator Frequency: The voltages appearing
at the antenna terminal due to the local
crystal oscillator of the receiver were
measured in terms of the microvolts in-
put from a standard signal generator re-
quired to give the same output from a
receiver tuned to the oscillator frequency.
Both the receiver under test and the stan-
dard signal generator were connected in
turn to the input terminals of the meas-
uring receiver, The resulting data are
shown in Table R-4, It should be noted
that as the selector switch rotates all
crystals which it connects will cause
radiation from the oscillator for the
duration of the contact.

' ] sts. The equipment was set up in
the large Tenpentum-mmidita' chmber and was tested under the conditions
described in pars. 1-10, 2-18, 2-19 and 2-20.

(a) Ef

Ngls ise Leve yer: The
cqu.lpnnt. was set up and teat.s conductod
as described in par. 2-19, The output of
the receiver was measvred at maximum gain.

The change in receiver gain with varia-
tion of humidity was measured in terms of
the carrier input voltage required to
maintain an arbitrary standard output of
10 MW (signal and noise), with the stan-
dard signal generator modulated 90% at
400 cps.
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Noise outputs with modulation off, and
with carrier off were also measured.
Readings were taken at approximately 15
minute intervals, The results of the
test are shown on Plate R-5. Tabulation
R-5 was derived from these graphs,

SIS 2 _on Gain e _Leve and _Loniro
ons: The change in receiver gain wi
of temperature was measured in a way
similar to that in the previous test as
described in par. 2-18. Noise outputs
were also checked, as well as signal

generator dial settings, The controls

were checked at -15° C, for operation and
it was found that the power switch, volume

control, and the phone ringer-speaker

at.:l.on

switch were stiff, but workable, The fail-

ure of the automatic frequency selector
system is discussed in par, 2-18, Plate
R-6 shows the results of these tests,
Tabulation R-6 was derived from these
graphs, There was no noticeable change
in optimum output termination during this
test. '

ld Start Gain and Noise aracteris
The input for 10 MW output, with gain
control on maximum was measured at 40° C.
and 32% humidity., Noise was also meas-
ured and signal enerator dial readings
noted. The receiver was then turned off
and the humidity increased to ;7% at the

.sane temperature, as described in par, 2-20.

The receiver was turned on after 2 hours,

35 minutes, and the input for 10 LW output,

and noise, immediately measured, Readings

were then made at fifteen minute intervals,

These readings are shown in graph form on
Plate R~7. The values shown in Table R-7
are derived from the above graphs,

3-8, t i n « The equipment was subjected
to a vibration and inclination test as described in par, 2-23 and 2-24. The
receiver was measured for changes in gain, whenever possible, between the
intervals of vibration and transmitter operation. Throughout the measure-
ments a large amount of noise of variable magnitude was present. However,
it was observed that there was a marked decrease in sensitivity of the re-
ceiver switch on position No, 10 after vibration. The audio output was dis-
torted during and after vibration, but returned to normal a half-hour after
the vibration test was concluded, Due to the high level of noise, measure-
ments were not taken during the inclination test.
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9.
result of the

(a)

(b)

(e)

(a)
(e)

(£)
(g)

(h)
(1)

(3)

(k)

(1)
(m)

(n)
(o)
(p)
(a)

of ects: The following defects were found as a
examinations and tests listed in par. 3-1 to 3-8,

One of the crystal sets furnished (no, 2-2670R-3122T) has a
4 KC deviation from the frequency which is necessary for
proper receiver operation (par. 3-1(d)).

Tube sockets may be removed only by removal of wiring and
several components, (par. 3-2(3j)).

lany unprotected steel screws and lock washers showed signs
of rust. The use of steel for cabinet and tube caps is un-
desirable, although these varts seem to be adequately pro-
tected by corrosion-resisting coatings. (par, 3-2(1)).

The use of electrolytic condensers is not in accord with
Naval specifications. (par. 3-2(n)).

Loosely mounted condensers and resistors might be adversely
affected by vibration and shock., (par. 3-2(0)).

Plastic tube sockets are used throughout,(par. 3-2(q)).

The insulation on the transformers is unprotected against
moisture, (par. 3=2(s)).

Unprotected R.F, transformers are wound on paper bakelite
forms. (par. 3-2(u)).

I.F, Transformers are wound on paper forms and are not readily
adjustable, (par. 3-2(v)).

liany paper condensers in cardboard tubes are used, lkany of
them depend on pigtail mounting for mechanical support.

(par. 3-2(x)).

The rotary selector switch (bakelite wafer) and the selector
push-button switch are unprotected against moisture, (par.
3-2(y)).

Resistors are mounted on components. (par. 3-2(z)).

All terminal strips are unprotected against moistware., (par.
3~-2(aa)).

The wire at lightning gap is lacquer-covered. (par, 3-2(dd)).
Sensitivity and image ratio are poor on band 10, (Table R-1).
AVC characteristics are poor. (par. 3-6(c)),

The output of the receiver is not linear with changing depth
of modulation, (par. 3~6(d)).
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" (r) Radiation voltages appear to be excessive. (par. 3-6(f)).

(s) Vibration adversely affects the sensitivity of the receiver,
and distorts the output. (par. 3-8).

(t) Receiver controls were stiff at low temperatures. (par. 3-7(b)).

(u) Tubes are mounted horisontally, contrary to practice, (par.
3~2(q)).

(v) The crystal sockets used in this equipment are not replace-
able by standard Navy type sockets. (par. 3-2(t)).
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TABLE TR-1
Jefferson~Travis Model 500D Radio Equipment

DIMENSIONS AND WEIGHTS

Transmitter-Receiver Transmitter-Receiver

Unit Only, Cover Off, Unit with Cover, Ramote
but including Shoock including Shock Control
ltmntinia iountings _Unit
Height 31" " 14-1/2"
Width 20-1/2" 20-1/2" 12"
Depth 11-1/8" 11-7/8" 5-1/2"
might 135‘0 1bs. 152.5 lbat 14 1bg.*

Miscelleneous informetion:

Hendset connecting cord, length: 3', 10",
Total weight: 166.5 lbs,
Total volume: 3,94 ocu. ft.

sileight of remote gontrol unit includes twenty-three (23) foot length
of connecting cable between trensmitter-receiver and remote contrdl

unit,.



TABLE T=1
Jefferson~-Travis liodel 500D Radic Equipment

POWER OUTPUT DATA

Selector Pel. Antenna Turns on
Button Frequency Cathode I Current Watts Inductance
No. kcs. (me.) Anps. out Coilx
1 2738 220 1.86 58.5 10-1/2
2 2670 224 1.80 54,0 11-1/2
10 2350 252 1.79 52,6 12-1/2

*As counted from antenna end of tuning coil. This is the left-hand end
of the coil as one faces the transmitter.

Notes:

Antenna: 50-watt, 32-volt incendescent light bulb.

The data shown above indicate the best possible compromise in tuning

edjustments which will furnish optimum power output at all three fre-
quencies.



é TABLE 7-2

Jefferson-Travis Model 500D Radio Equipment

OPERATION INTO REAL ANTENNA

Selector Cutput P.A. Antenna Turns used Antenna Antenna R.F.
Button Frequency Cath. 1 Current in tuning Capacity Resistance Watts
No. kes. (ma. ) (amps. ) coil # $¥f ’ ohms Out
(Bouipment operated directly into antenna of dimensions indicated below. )
1 2738 155 28 13-1/2 2800 8.3 43.9
2 2670 138 2.3 14-1/2 1470 7.8 41,3
10 2350 140 2.4 19-1/2 760 6.4 36.8

(Equipment operated into antenna of dimensions indicated below, using a series condenser of 1000 FFI')

1 2738 170 2.28 16-1/2 738 . 8.3 43.2

2 2670 190 2.33 17-1/2 595 7.8 42.4

10 2350 140 2.16 . '23-1/2 432 6.4 29.9
(Bauipment operated into antenna of dimensions indicated below, using a series condenser of 300 gpf.)

1 2738 180 2.39 21-1/2 27 8.3 7.6

2 2670 140 2.2 22-1/2 249 7.8 27:7

10 2350 195 2,26 28-1/2 215 - 6.4 3

#As counted from antenna end of tuning coil. This is the left-hand end of the coil as one faces the
transmitter.

Notes: 1. The data shown above indicate performance with the best possible compromise in tuning
adjustments to permit optimum power output at all three frequencies.
2. The P.A. Cathode Current should preferably reach 200 or 250 milliamperes in order to
realize the full output capabilities of the tubes.
3. The antenna consisted of a flat-top section of four parallel wires; spacing between
outer wires was 8 feet, height above ground 21 feet, length of domnlead portion, in-
cluding connection to ground, was 20 feet. Fundamental frequency of antenna, 2000 kcs.



ZABLE 1-3

Joefferson-Travis Model 500D Radio Equipment

EFFECT OF DISCONNECTING OR SHORT-CIRCUITING ANTENNA

Antenna ReFe
Antenna P.A. Cathode Current Watts
Condition ourrent (me.) (Amps. ) Out
(Prequenoy 2350 kos.; Antenna Constants: Capacity, 432 uaf;
Resistance, 6.4 ohms.)
Normal 135 2,14 29.3
Open 296 o ®
Shar ted 295 0.5 -
(Frequenocy 2670 kos.; Antenns Constents: Capacity, 595 ynf;
Resistance, 7.8 ohms.)
Normal 178 2.26 3947
Open : 270 0 -
Shor ted 275 0.6 -
(Frequency 2738 kcs.; Antenna Constants: Capacity, 738 99f;
Resistance, 8.3 ohms.)
Normal 162 2.23 41.2
Open 258 0 <
Shor ted 260 0.6 "

Notes: Real Antenns used.

The above date were teken with the best possible compro=-
mise in tuning adjustments to permit optimum power output
at all three frequencies.




TABLE T=4

Jefferson=-Travis lodel 500D Radio Equipment

VARIATION IN AIBILNT TEMPERATURE
(Output Frequenocy - 2350 Kos.)

Ambient . Relative *xBest Note
Time Temp., "B Humidity, % Frequenoy, cycles
8:15 +23 36 560
30 +24 31 565
45 +24 26 545
9100 +24 26 530
9:15 +50 14 505
30 +50 14 450
45 +49 13 405
10:00 *49,5 14 385
156 +50 14 370
30 +50 ; 14 360
45 +49 13 355
11:00 +49,5 14 350
11:15 +4.9 14 345
11:30- +39 18 330
45 +12 38 370
12 :00 + 3 - 440
15 -1 - 510
30 -7 - 640
45 =11,5 - 620
13:00 -14 = 640
13:15 =15 = 655
30 =16 - 675
45 =17 - 690
14 :00 -18 = 700
15 ~-16 - 7056
30 =-16,5 - 700
45 =16,5 - 706
15:00 =16.5 - 710
15:15 =15 - 700
15:30 +33 16 700
45 +49 13 580
16 100 +48 27 495
16:16 +49 28 440

*In this column are shown the diff'erences between the transmitier
output frequency and that of a standard crystal in the frequenoy

measuring apparatuse



TABLE T-4 (Continued)

SUMMARY

Beat Note Frequency &t end of 2-hour period of operation
at +50 Cooooooo-oo--co-ooo.oo.o.ooo-oo-aoo.oocoao.ooo.o-.nct00345 OYOIQB

Beat Note Frequenoy at end of 2«hour period of operation .

at -15 c.Q....'QQ...C......C..IC....I.‘I....‘..........l......”oo °y°1°s

Difference: 365 cyocles,
or
0.015%

Average Temperature Coefficient of 2350-ko. orystal between limits of
+50° and =15°C.: 243 parts in a million per degree Centigrade,.

o - = - - - . G 0 S B W G OT G O 5 S G I Y G 4 T T G S B8 UM . S G W G e S O 0 Am e 0 50 00 Gm T . =S T 45 WL = W OB TR TT W am m e T we

Notes: 1. During the above test the equipment was in "receive" oondi-
tion most of the time., The transmitter circuits were in
operation approximately one minute at each of the intervals
shown above, in order to check the transmitter performance.

2. No substantial change in power output was noted in the suc-
cessive readingse.

3. An examination of the equipment at the end of the test in=-
dicated no damage- to component parts,
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TABLE T-5
Jefferson-Travis Model 500D Radio Equipment

VARIATION IN HUMIDITY
(Output Frequenoy 2350 Kcs. )

Ambien§ Relative : **x*xBeat Note
Time Tempes Ceo Humidity, % Frequency, cy.
9:15 40 32 440
30 40 32 130
45 40 30 415
10:00 40 30 410*
10:15 40 90 400
10130 ' 43 : : 98 390
45 41 98 380
I 41 98 370
15 40 98 370
11:30 40 98 365 %%
11:45 40 T 365 %%
12:00 40 50 -

At 12:00 the trensmitter oirouits failed, although the receiver
was functioning satisfactorily just prior thereto. Neither the con-
verter or dynemotor would operate. After oonsiderable study as to
cause of difficulty, in some uneccountable manner the two power units
began to operate again. The humidity test was then resumed as follows:

13 :30 © 40 29 410
45 40 30 400

14 :00 40 30 375
15 40 30 370

14 :30 40 30 365%*

*Beat Note frequenoy at end of first portion of test: 410 oycles.

**xMaximum departure in frequency thereafter noted: 365 cycles.

Difference: 45 oyoles,
or
0.0019%

Notes: 1. During the periods thet the radio equipment was in opera-
tion, the unit was in "receive" condition most of the time.
The transmitter cirouits were in operation approximately
one minute at each of the intervels shown sabove in order
to cheok transmitter performance.

(Continued)



TABLE T-5 (Continued)

2, No appreciable change in power output was noted at the
suooessive readings.

3¢ An examination of the equipment at the end of the test
indicated no demage, and no other detrimental effects
were noted as a consequence of the humidity test.

***In this column are shown the differences between the transmitter
output frequenoy and that of a standard orystal in the frequency
measuring apparatus.
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Jefferson~Travis Model 500D Radio Equipment

TABLE T-6

EFFECT OF PROLONGED HUMIDITY
(Output Frequency - 2350 kcs.)

Ambien§ Relative
Time Temp., C. Humidity, %
12315 39.0 31
30 40,0 32
12 ¢45 40,0 33

*Beat Note
Freguencz.Cz.
530

500
465

Thereafter the temperature wes held at approximately 40° and the
humidity gradually increased to 97%. This value of humidity wes
reached at 13:15, and was maintained until 15:15. The radio equipment
was not in operation from 12:45 to 15:156. At 15:15 the equipment was
again placed in operation, and the following readings were noted:

15:15 41.0 97
30 " 40,0 51
45 39.5 40

16:00 40.0 33

18315 40.0 30

475
470
460
450
440

Notes: 1. During the periods that the radio equipment was in operation,
g the unit was in "receive" condition most of the time. The
transmitter cirouits were in operation approximately one
minute at each of the intervals shown above in order to check

transmitter performance.

2. No appreciable change-in power output was noted at the suc-

cessive readings.

3. An examination of the equipment at the end of the test indi-
cated no damage, and no other detrimental effects were noted

as a consequence of the prolonged humidity test.

*In this column are shown the differences between the transmitter output
frequency and that of a standard crystal in the frequency measuring

apparatuse.




TABLE T=7

Jeff'erson-Travis lodel 500D Radio Equipment

LOCKED KEY OPERATION FOR ONE HOUR °
. (Output Frequenocy 2350 Kos.)

Ambient Relative *xxBeat Note

Time Temp., ‘e, Humidity, % Frequenoy, Cy.
14 :56* 40 26 -
15 100%* 40 26 400

05 40 23 402

10 39 22 403

16 39 21 400

20 40 20 390

25 39 19 370

30 39 18_ - 368

35 40 . 16 355

40 40 16 360

46 40 16 345

50 40 16 340

56 39 17 336

16 :00 40 16 332

*Filaments energized, hendset off hook, but carrier not energized.

**Carrier continuously energized he}eafter by opening switch SW-1l,
Frequenoy change during first 5 minutes: 2 oycles, or 0.000085%a
Meximum frequency change thereafter noted: 70 cycles, or 0.003%.
No eppreciable change in power output occurred during the test.

An examination of component parts at the end of the test indicated
no demage, and no other detrimental effects were noted as a consequence
of locked-key operation for one hour.

*#xIn this column are shown the differences between the transmitter output
frequency and that of a standard crystal in the frequency meesuring
apparatus.



o i e ) TABLE T-8

Jefferson-Travis Model 500D Radio Egquipment -

POWER REQUIRED FROM SUPPLY LINE & VARIATION OF SUPPLY LINT VOLTAGE

(Output Frequency - 2350 gccs.)

P.A.
Converter Dynamotor Cath. R.F.
s Line Input. Output Input =~ Out I watts
Volts Amps . Watts Condition  Amps. Volts Amps, Amps. Volts ma. (ma. ) out
(104 above normal )
126.5 5.95 752 Trans,,Car.0ff 2,62 117 1.52 3.3 730 390 116 0
126.5 6.7 849 Trams.,Car.on 2.50 117 1.41 4e2 700 515 ?38 64
(Normal line voltape)
115 2.5 288 Receive 2.5 107 1.42 - - - - -
115 5.7 650 Trans.,Car.0ff 2.46 106 1.39 3.2 660 360 110 0
115 6.4 736 Trans.,Car.On 2.38 106 1.9 - #4.0 640 480 210 54.5
(10% below normal line voltage)
103.5 23 238 Receive 2.3 98 1.22 - - » - -
103.5 5.1 527 Trans.,Car.0ff 2.25 97 1.27 2,8 590 325 97 0
103.5 5.7 589 Trans.,Car.0On 2.20 97 1.20 3.5 575 420 180 41.5
: (23.5% below normal line voltage)

88 1.9 167 Receive 1.90 82 1.08 - - - - -

88 Led 388 Trans.,Car.0ff 1.95 82 1.07 2.4 500 280 80 0

88 4.8 422 Trans.,Car.On 1.90 82 1.02 2.8 490 330 115 30.0

Antenna: 50-watt, 32-volt incandescent light bulb.
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Sensitivity, Noise Output, Image Ratio and
I.,F. Response of Jefferson=Travis 500D
Radio Telephone Receiver

TABLE R-l

Gain Control at Maximum; input moduleted
30% at 400 opaes Output impedance 15 ohms.

Selector Switch Position 'S 10
Frequenoy : 2738 Ko 2350 Ko
Input through Standard

Dummy Antenna le 76 uV T WV
AF. Output in 16 40 MW 40 MW
Noise Output -

Modulation Off 2.0 MW «48 MW
Noise Output =

Carrier Off <156 W 08 MW
Image Frequency , £ : 3650 Ko 3262 Ko
Image Ratio 4500 347

I.,F. Regponse from Antenna
for 40 MV Output 486 Ko. 60,000 ?Y




TABLE R=2

Seleotivity of Jefferson=Travis 500D
Radio Telephons Receiver

fo = 2738 Koe

Gain Control at Maximum; input 30%
moduleted at 400 opse; constant output = 40 MW,

Ratio Ratio in Band-Width
Input off max. response DB
Input at max. responsp Ko, %
| 1.4 3 DB 2.19 Koo  +08%
& 6 2,74 ol
5 14 5.75 _ .21
10 20 8,5 31
100 40 18,1 «66
1000 60 33.0 }.17
10000 80 56.0 g0

100000 100 81.7 €98




-

(1)

(2)

(3)

(4)

(5)

(8)

(7)

T2BLE R=3

Resonant Overload Characteristics of Jefferson-
Travis 500D Radio Telephone Receiver

Gain Control on Meximum; Noise Gate Control at Minimum;
Input 30% modulated 400 ops.

Threshold of AVC action
Meximum veriation of output for
+100DB inorease of input

Input for 6 DB ohange in AVC
threshold output:

Range of linear detection below
AVC threshold

Carrier noise output
(Modulation off):

Range of input variation to
decrease oarrier noise from
max. to min. value:

Max, power output of receiver

Input 3 z;
Qutput 125 .

1256 to 1,500 MW (10.8 DB)
\

15,000 )N

Input appe 1ls7 to 3
Output 35 to .1256 MW

Maxe = 2 MW
Mine= .06 MW
Ratio - 15.22 DB

1.7 to 5,000
69,38 DB

1700 Mw.
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TABLE R-4

Radiation Voltage Due to Receiver Oscilletor
Appearing at Antenna Terminals of Jefferson~-

Travis 500D Radio Telephone Receiver

Gain Control on Max.
Noise Gate at iHin.

Frequency Switoh Position 1 2 10
Receiver Oscillator Fregquenoy 3194 Ko, 3122 Ko, 2806 Ko,
Radiation Voltage

- Fundamental 10500 yl 4050 VV 8300 ):V
'Radiation Voltage

- 2nd Harmonic 29000 ?V 21000 );V 6850 7v
Radiation Voltage

= 3rd Hermonic 13000 7\' 13000 7V 39000 /IV
Radiation Voltage

= 4th Harmonic 3350 )W 1150 }rV 1300 )AV

: .

Radiation Voltage

= 5th Harmonic 770 yl 800 yV 980 7V
Radiation Voltage

- 6th Harmonio 72 )N 100 }N 680 7?
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TABLE R=b6

Effeot of Humidity on Gain and Noise Level
of Jefferson-Travis 500D Radioc Telephone Equipment

Galin Control at Maximum

Bumidity 307 (start) 98% 29% (return)
Time - 0 90 mins. 390 minse.
Input for 10 MW

output 425 77 470 )N 490 )lv
Gain Ratio 1.0 « 906 «87
DB ochange in

Inltial Gein 0 -.88 DB =1.2 DB
Noise Level No definite oconclusions due to high local noise

level,




T/BLE R=6
Effect of Temperature on Gain and Noise Level
of Jefferson=Trevis 500D Radio Telephone
Equipment
(See Plate R=6)

Gain Control at Max.

. E = Lfter 60 mins; -
Tempere ture 50°C (start) 50°Ce(end) O  at approx,=17 Cs =15 C(end)

Time 0 120 mins, 180 mins. 316 mins. 400 mins,
Input for 10

MW outmit 490 ?V 410 9? 590 ?W' 375 ?Y 450 3}
Gﬂin Ratio 1 1.19 083 : 1.3 1.09
DB chenge in

Initial Gein . 0 +1,5 DB =1l.6 +2+3 DB +,74 DB
Carrier Noise

Level~- Mod,Off «35 MW 45 MW 3 MW +65 MW o4 MW
Carrier Noise

Ratic 1 1028 .86 1085 1'14
DB change in

Carrier Noise 0 +1,06 DB ~=656 +2.67 DB +.58 DB
Noise Outnut

Carrier Off +04 MWH +08 MW «03 MA o1l MW «06 MN
Noise Ratio

Carrier Off 1 2 « 75 245 1.26
DB Change in

Noise Output-
Carrier Off 0 + 3 DB =1426 + 4 DB + 1 DB
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TABLE R~7

Effect of Humidity on Cold Start Gain and Noise
Characteristios of Jefferson-Travis 500D Redio
Telephone Receiver

Gain Control at Max.- Noise Gate Control at
Minimum, - Equipment turned off from O to 154 minse

Taltial  Bquipment

Check Turned on Reading Reading Final Reading
Condition (a) (b)  (e) (a) (e)
Time = 0 154 169 184 214
Input for 10 MV
outpu 360 1070 660 wV 410 320 yv
4 7 ny y /
Gain RET io 1 «997 0545 +«88 1,18
DB charnge in
__Gein 0 -9.44 DB «5.26 DB ~l,1 DB +1 DB
Carrier Noise -
Level~ Mod.Off 1.0 MW 25 MW o2 MWV «35 MW 1.8 MW

Carrier Noice

Ratio 3 225 .o +35 1.8
DB charge in

Carrie{_ﬁqjsa 0 - 6 DB -7 DB ~4.27 DB +2,56 DB
Noise Ouwuput -

Carrier Cf -08 MW ° l MV ° 02 MY 005 LW 03 MW
Noise Ratio =

Carrier Off 1 1.25 » 25 625 375
DB change in '

Noise~Carrier
of'f (o} *1 DB -6 DB -2,04 DB +5,74 DB
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lor Code

B attery minus Power to Remote
Speaker Rec. to Remote
Bias -50V Rec.to R.F to Mod.
Ringer restore Power to Ringer
+300 Volts R F to Mod.
Ringer output  Rec.to Ringer :

Speaker Rec.to Remote
+ 100 Volts Rec.to R.f'_.-cff?emfd
+/00 Valts RF to Rec.

6V A L'push bm‘ ﬁ’ec to. ﬁ’emofe

Sfepper coz/ /?ec fo /'?F
Hook switch Power to Remote
Safety Relayl2leuds) Power to Mod.
Ringer relay Remote to Rec.
Gate control Rec. to Remote
2d tr 1OV, AC.(2 leads) Power toRF toRec.
htr +300V, Rec. to Ringer
:k tr+300V. Voice relay Rec. to. RF
ktr. Voice Relay R.F. to Mod.

tetr On-off " Power to Remote
Ground All
6V AL Rec. to Remote
6V A.C R.E to Mod.
+600 V. Power to Mod.

+600 V.mod. Mod to RF
Microphone  Remote to Mcd.
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