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AUTHORIZATION OF TEST

1, The tests to be reported were authorized by reference {(3). Other
references are listed below. '

References: (a) Buling. 1tr. C-567/46 (7-28-R8) July 30, 1938,

(t) Hallicrafsers Company Descriptive Specification,
October 17, 1940.

{c) Buing. Specifications RE 134 5544,

(@) BuBng. Specifications RE 13a 5558,

{e) BuEng. Specifications RE 134 557D,

(f) Hallicrafters ltr. to NRL, October 18, 1940,

{g) Radio - Contract Ho. N17384056, Hovember 25, 1940.

(h) General Specifications for Inspection of Material,
Havy Department, September 1, 1934,

(i) Haellicrafters Co. Instruction Bosk for HModel W-$527¢
Radio Receiving Hquipment

OBJECT OF THSY

2. The object of the tests was to determine the structural and
pPerformance characteristics of the Receiver with respect to the Manufacturer s
descriptive specifications, reference {v).

3. & further object was the determination of desirsble improvements
which would increase the suitability of the Receiver for Haval service.

ABSTHAGT OF TasT

4. The Receiver was subjected to a general Inspection of construa-
tion and wiring., fThe fellowing electrical tests were made:

{a) Sensitivity and search for dsad spots

(v) Selectivity

(¢) Fidelity

(4} Input and output impedance

(e) Automatic volums control charscteristics

(f) Avdio output harmonic distortion

(&) Image signal rejection

(h) Intermediate—frequency signal rejeetion

(i) Uscillatar frequency stability against chaages in line
voliage ' .

(Jj) Oscillator frequency stability against changes in ambient
humidity

(k} Osciliator frequency stability against changes in ambient
temperature

(1) Oscillater frequency drift during warm-uy and manipulation
of controls

{m) Oscillator frequency shift on replacing oscillator tunss

(0} Input-level "S" meter calibration

(o} Radic-Frequency gain control characteristics

(p) Audio-Frequency gain control characteristics

(q¢) Temperature rige '

(r) Vibration Test

L




{s)
(&)
{u)
{v)
(w)
{x)
(¥)
{z)
(am)
(bb)
(ec)
{¢d)
(ee)
(£f)
(gg)
{hh)

Shock test

Rocking test

Eadiation at oscilliator frequency
Taning control baeklash
Calibration and Reset accurscy
Powagr reguirements

Check for use of iron in gtructure
Time required for tuning -

Depth of modulation charadteristic
Resonant overload
Frequency-modulation limiter characteristic

Frequency-mod 1lation discriminator characteristic
Beserve gain

Overload selectivity
Uross modulation selectivity
Maximum power cutput
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CONCLUS IONS

(a)  The Model ¥-527C Heceiver meets: the stipulations of the Manu—
facturer's descriptive specifications, reference (b), with certain exceptior

{b)  In general, the construction of the Receiver is sturdy and the
accessibility of components good. Generally good materials and design are
evident throughout with exception of the t&ye of hook-up wire used and of
the lack of sufficiently thick silver faecing on contacts used in switches
and rotary condensers. Ho provision is mmde for securing the Receiver io
2 teble. Withdrawal of the chassis from the cabinet requires the removal
of screws from the bottom of the cabinet, |

(e)  The cscillator frequency is affécted by changes in smbient tempera-
ture and humidity, although this instabilify is relatively unimportant if s
local frequency reference, such ag o trans@itter or a crystal frequency
indicator is available. The bandwidth of the intermediate~frequency channel
at the 6 db attenuation level is much too gmall %o assure reliable reception
without adjustments to compensate for firs4 oscillator frequency instabili-
ties arising from various causes and probgble drift in transmitter fre-
quencies. This feature appears to ve of eansequence in searching service
also because it restricts the speed at whigh the tuning may be varied
without danger of vassing over a signal unoticed. For communication
service, this relatively narrow acceptance bandwidth appears to ve of little

sidered poor ag compared to existing Navy rﬁceivers.

{a) The operation of the Receiver isisimple, tuning being accomplished
with & single control. The Heceiver ig therefore suitable for searching or
other applications in which rapid shifts in tuning are desirable. )

{e) The Reéeiver cannot be accurately preset to o given frequsney by
ite own calibration, as no ervstal calibrat@r is included. However, it
wvould be satisfactory in communication service when the frequency to be
received is identical with the local transmitter frequency, permitting the
Receiver frequency to be adjusted to the latter, u4n exfernal calidrating
levice would be essential to preset the kKegeiver with precision to fre-
quencies other than those of lpeal transmitters,

DEGLASSIFIRT
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RECOMI BNDATIONS

Deficiencies in design, construction and performance of the Receiver
are cited throughout the report and are summarized in paragraph 163.
Hecommendations for their correction are listed below under headings
"AM and 3%, Under Mat will be found recommendations of deficiencies to
effect compliance with the Manufacturer's descripyive specifigations,
reference (b). The modifications and corrections recommended under UBH
fogether with the recommendations under "A" gre considered necessary if
the keceiver is to comply with existing Navy general specification, only
a few items of which, however, are covered in reference (b).

4. In order that the Receiver be brought into compliance with the
Manufacturer's descriptive specifications, reference (v}, it is
recommended that:

{a) The design of the audio output cirouits be altered to provide
maximum output into a 600 ohm load at the phone Jack and also
at one pair of terminals at the rear of tne chassis. Fkef.
paragraph 143.

(v) That the preselector circaits be modified to provide at least
60 db image rejection at all operating frequencies. Tef,
- paragraph 92,

{c) Ihat the electrical design be modified to reduce total dis-
tortion to 5% under all operating conditions likely to be
encountered. kef. paragraph 95,

B. That the Receiver may comply with structural specifications
generally applicable to radio receiving equipment for faval
sarvice, it is additionally recommended:

(a) That hook-up wire will be used which will pess Navy specificp-
tions relative to moisture, spray and heat resistance, In
particular, that rubber {or equivalent homogenecus) covering
be incorporated as a part of the insulation on all wiring
carrying direct currents or radic-frequency voltages of any
amounts. KHef. par. 105, 124.

(b) That solid silver contact surfaces be provided at all locations
whe re radio-frequency currents mxat be conducted scross gliding
or rotating contacts. This refers particularly to band switches
and tuning condenser rotor contacts. 4ll wafer switches should
be replaced by switches beving s0lid silver contacts similar to
the newly developed Oak or Yaxley Mallory switches which have
solid silver contacts and would be preferabls to those smployed
in the subject Receiver. Ref. par. 109, 110, 111,

{c) That the arbitrary logsing scale markings on the main tuning
dial be printed in a different color or otherwisge distinguished
to avoid the confusing identification with the legend "mega-
cycles® applying apparently te the entire dial. Fef. par. 155,
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{d) That handles be provided on the front panel to facilitate
withdrawel of the chassis from the cabinet. Hef. par. 118,

(e) That the chassis and cabinet design ve altered to permit
ready removal of the chassis from the cabinet after loosening
captive screws on the front panel. Rails or similar means
should be provided to allow the chassis 1o slide freely to a
partially removed position &t which it may be secured for
servicing or to permit the chassis %o be withdrawn completely
from the cabinet when necessary for more extensive repair,

In practice, the Receiver will be rermanently mounted through
shock proof mounts as recommended in the following paragraph.
Hef. par, 86, 118.

(f) That means be provided for securing the cabinet of the Receiver
5o a taeble through the medium of suitable shock mounts, such as
Tour Loré mounts each rated at 20 pouwnds. The chassis should
. not be secured to the bottom of the ecabinet. Ref. par. 86,
118, 118.

(g) Taat provision be made for locking the tuning control in any
desired position. While it is recognized that there is no
need for this improvemsnt in searching operations, it is believec
desirable from the point of view of possible use of the Receiver
for communications purposes in which a fixed tuning adjustment
mst be maintained without disturbance due to accidental con-
tact with the tuniug control knob or its crank. KHef. par. 137.

(h) That thé springs on the main tuning drive cluteh and on the
two-section gears in the tuning drive be made of non-corrosive
material or be so treated that they will not corrode or rust.
aef. par. 134,

(1) That a clip desizned to receive s protective gap across the
antenna input circuit be mounted in the Receiver. I% would
then be readily possible to install such a gap if this proves
desirable when working near powerful transmitters. Ref. par.
107,

{J) That the glass window over bLhe main tuning indicator dial be
more firmly secured in place so as to prevent rattling during
vibration. Ref. par, 113.

(k) That the main tuniag control knob be provided with a crank to
facilitate rapid changes in tuning. Ref. par. 138.

(L) That a wax impregnation treatment be applied, where practicable,
to radic-frequency and intermediate-frequency coils as well as
to the fixed resistors, fixed condensers and terminal strips.
Ref. par. 98.

(m) That the main tuning and logging dials e constructed of a
heavier material having less brittleness zud a smaller tendency

to varp. Ref. par. 134. g . 17
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{(n) That consideration be given to the procurement of spare parts
packed in a suitable box for each of the subgect Receivers
purchased under future contracts. Ref. per, 160,

(o) That the long shaft coupled to the antenna trimmer condenser .
oe equipped with additional bearings in order o provids
greater sturdineszs. Ref. par.1lz.

(p} That lock washers of the split ring or similar type be pro-
vided in order to assure unimpaired locking action after
several disassemblies and reassemblies. Ref. par. 122.

(q) That insulation of suitably high grade be used in the con-
struction of all radio-frequency tuning condensers. Ref.
bar. 124.

(r) That a2ll joints in the wiring be cleaned after soldering.
kef, par. 125.

{(s) That all components be suitably marked to designste their
location in the cirouit. Hef, par. 126.

(t) That non-ferrous materials {or iron suitably protected against
corrosion and rust) be used for the plate supporting the
bearing at one end of the antenna trimmer condenser shafi
and for all hardware in the phone jack frame. Ref. par. 131,

(u) That a dicde noise limiter of the series type be employed in
place of the shunt type as used in the subject Receiver. Hef.
par. 148,

{v) That an input level meter calivrated with respect to some
standard signal, suca as five micrevolts, be used in plase of
the meter used in the Keceivers tested which indicate in terms
of "S" units., Ref. par. 150.

(v) That an instruction book of suitadle scope be furnished with
future models of the subject Receiver. Hef. par. 188.

U. The following recommendation does not imply any design deficiency
but is intended to suggest a change in antenna terminal arrangements
to permit the use of conceantric lines and fixtures, achieving uni-
formity in installation with modern Naval radio receiving equipment.
It is recommended:

{a) That an unbalanced antenna input terminal be provided at the
rear of the Receiver amd equipped with Wavy type --49120 con-
centric jacks, drawing #RA 49F 215. These jacks would permit
use of Havy type --49122 or --49123 concentric patch cords
(drawing #RA 62F 218) connecting the Receiver through a Nevy
type -~62019 or --62020 receiver junction box (drawing #Ra
62F 219) to the receliving antenna plugboard (drawing #Ra 49F
219, 220, 231, 222 or 223). VWhere direct connection %o the
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antenna is desired, a type 49152 binding post adapter {(dwg. #R4
4944 225) could be employed; this adapter would be also convenient

antenna for tegt purposes or in locations where concentric line
feeders are not uged, fief. par. 88, 153.
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MATERTAL UNDER TEST

8. The material under test consisted of three radio receivers,
Hodel ¥-827C, mepial numbers 1, 2 and 3.

6., The Model ¥-$27C Radio keceivers were manufactured end supplied
by the Hallicrafters Company, Inc., Chicago, Illinois, under contract,
reference (g), They were delivered to the Naval Lesearch Laboratery for
test on September 3, 1941,

MR QD OF TESTS .
7. The following instruments were used for electrical tests:

(a) Signal generator, General Badio Gompany, Hodel 80438,
Serial Wo, 206,

(v) Standard Signal Generators, Ferris Instrument Gorporation:
Type 160, Serial Ho. 44.
Type 18B, derial No. 65.

(¢} Standara Signal Generstor, Heasurements Corporation,
Type 853, Serial No. 108,

(d) Zzperimental Radio Heceiver, R.U.A, Manufacturing Company,
Hodel XRAQ.

{e) Radio Recsiver, National Company, Model RAS, Seripl Ho. 479.

(£) Vacyum-Tube Voltmeters, General Radio Company, Type 7264,
Serinl No. 628, Type 7264, Serial Jo. 1397,

(g) Wattmeter, Weston mlectrical Instrument Corporation, Model
410, Serial ¥o. 7803.

(h) Ammeter, Weston flectrical Instrument Corporation, Model 370,
Serial Ro. 2701.

(i) Voltmeter, Weston slectrical Instrument Corﬁoration, Hodel
433, Serial No. 29594.

{Jj) Electronic Volimeters, 3allantine Lab&fﬁtoriés, Inc. Type
300, Serial HNos. 14, 194 and 195.

{x) Foot-Candle meter, Westinghouse Hlectric and Manufacturing
Company, No. 8804,

(1} Wave analyzer, General Radio Company, Type 7364, Serial No.
289,

(m) Power output meters, General Redio Company:
Type 483F, Serial Fa. 650
Type 483F, Serial No. 649
Type 583A, Serial No. 64
Type 583F, Serial Jo. 16
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(n) Output meters, Naval Research Laboratory
No. 194, Serial Ho. 6343
Ho. 22a, Serial No. 106
Serial Ho. 2508

(o) Beat Frequency Oscillator, General Radic Company, Type 7133,
Serial No. 766,

{2) Harmonic Generater, Locked Oscillator Type, Waval Research
Labvoratory, Serial No. 105,

(g} Uercury thermometers.
{r} Temgerature Control hoom, Shep, Haval Eesearch Laboratory.

(s) Vibration Table, Transmitter Building, Haval Research
Laboratory.

(%) Super Frequency Heterodyne Caliorator, Wavel Research
Laboratory, No. 2.

(u) Cathode-Ray Oscillograph, Allen B. DuMont Laboratories, Inec.
Type 208, Serial do, 293.

8. After unpacking and inspecting the Model N-527¢ Receivers,
serial numbers 1, 2 and 3, they ware suvjected to Preliminary overall
electrical tests which Indicated thet they were all in operating conditien.
1t was noted that the antenna input terminals of Receiver serial number 2
had been danaged, apparently by a blow from the direction of the top of
the Receiver which bent the aluminum plate on which ths three terminals
vere mounted and also cracked the insulation of the two antenna binding
posts. Otherwise, all three Heceivers appeared to be in good mechanical
condition.

2, Daring all tests, unless otherwise noted, the line voltage to
the Heceiver wag meinteined at 115 volts, 80 cycles.

10. Sensitivity to amplitude modulated signals was measured with the
ald of a General Radio Type 8043 Signal Generetor, which was found to have
less frequency modulation than the Ferris Type 188 Generator. For this
test the Receiver wag cperated with audic gain at meximum, AVC off, noise
limiter off, and the tope control at 9. At each frequency, the antenna
compensator was varied for maximum output, and the h-F gain control varied
for standard noise output. Signal bto noise ratios of 5:1 (6 mw * 1.2 mw)
were measured across 800 chms resistance in the 500 onm termination, with
the aid of a vacuum tube voltmeter. The input to the receiver was fed %o
one anteana post and ground, with the other antenns post grounded, through
a General Radio Type 774Xl insertion unit and 10:1 attennator. Since this
combiration gave an effective signal generator output impedance of 75 ohms,
ne dummy antenna was used. The input signal was modulaeted 30% at 1,000
cycles. leasurements were made taroughout the range of the receiver, at
10 He intervals. & check of these measurements vas made with the Ferris
Type 188 Signal Generator, using & 58 ohn non-inductive resistor as g dummy
antenna. Readings could not be teken«at frequencies higher than 155_&9;,
due to the limited range of this signal gener ey R R b S e
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11. Selectivity measurements were taken of both the I..F amplifier
of the Receiver, and the overall selectivity. For the I-F selectivity,
input was fed to the converter grid, and readings were taken of the input
off resonance necessary to give the same output es readings at resomance.
Input was modulated %0p at 1,000 cycles. The receiver was kept in AM
operation, with noise limiter and AVC off. Por overall selectivity, the
receiver was set uy as for standard MHOW sensitivity, and the signal generg—
tor set up with the aid of the heterodyne frequency calibrator %o glive
frequencies above and below resonance. At each frequency, the input was
adjusted to give standard output, and that value of input noted. Readings
were taken at the ends and the middle of the receiver frequency range, with

ingerements for eaech curve being 100 kilocycles plus and minus the resonant
frequency.

. 12. Fidelisy characteristics were taken through the entire receiver
Lo the audio, through the intermediate—frequency amplifier to the audio, and
through the andio alone, For the overall fidelity, the receiver was first
set up for a convenient output across 600 ohms in the 500 ohm termination,
with 50 microvolis input modulated at 30%. headings of output voltage were
then teken for different frequencies, with the $one control at G, 5, and 9.
Toe same set of readings was taken with the output this time fed tarcugh
the intermediate—frequency amplifier and into the audie amplifisr. The
characteristics were repeated with the input first through the AM detector
into the auwdio, and again with the input in series with the FM detector.
A1l measurements were taken bslow the point of overload for eitner the R-F
or A-F stages of the receiver.

13, Input impedance was measured by setting up the receiver for
standard output (standard sensitivity) and recerding the value of input
voltage. A resistor, non-induetive, of the same order of magnitude as
the input impedance of the receiver, was then placed in serieg with the
receiver, and the input %o the receiver from the signal generator at the
frequency under test was veried until the same eutput was obtained.
Assuming the impedance of the Input to be a pure resistance, the impedance
of the input was caleulated from the above data. Thisg measurenent was
repeated at suitable intervals throughout the range of the receiver.

14, Outout impedances from the receiver were measured at the three
output terminals - the phone jack, the 500 ohm termination, and the 5,000
ohm termination, The test was made with a General Radio power output meter
with variable impedance. For each measurement the impedance was varied for
maximum ocubtput, and the impedance noted at that point. . HMeasurements were
made with 30% modulation at 1,000 creles. The test was conducted at low
and high power output lsvels.

15. Automatic volume control charscteristics were taken at 150 MCS
with the audio gain reduced to prevent the audio amplifier from overloading.
Hith AVC on, the receiver was adjusted with the R-F gain control at the same
position as for standard sensitivity., Readings were taken of both signal
plus neise and carrier noise alone, for different values of input signal.
The modulation used was 30% at 1,000 c¢ycles,
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16. The andio output harmonic distortion was measured with input
held constent st 100 microvolts. A wave analyzer was connected across 580
ohms in the 500 ohm output termination, and used to obtain the harmonic
voltages across the output. The input for this test vas fed directly
to the mixer grid, at the intermediate~-freguency, and distortion measured
as a function of the percentage of modulation of a 400 cycle tone. The
seme test was repeated, but this time the audio freguency modulation was
kept constant at 30%, but with the frequency varied. Another distortion
mezsurement was made with 30% modulation st 400 cycles, but the input
voltage to the intermediate~frequency amplifier varied. The last dis-
tortion measurement was made with 1,000 microvolts input o the intermediate-
frequency amplifier, modulated 30% &t 400 cycles, maintaining a constant
power cutput of two vatts into load resistances of various sizes in the 500
ohm termination, by varying the R-F gain,

17. For image signal rejectien determinations, the Receiver was set
ap as for standard MOW AM sensitivity, and the output noted. The gignsl
generator frequency was then snifted to 32 MCS lower than the receiver
frequency, and the input adjusted to give standard output from the heceiver,
Tais value of input divided by the sensitivity input and expressed in dec-
ibels was recorded as the image rejection ratio. Readings were taken at
20 MC intervals throughout the range.

8. Measurements of intermediate-frequency signal rejection were
taken with the Receiver set as for standard MOW AM sensifivity. 4 low
frequency signal generator, at 16 MC was then substituted for the ultra-
high freguency signal generator, and the input to the Receiver varied
until the standard output was obtained, For this test, both signal genera-
tors were modulated 304 at 1,000 cycles. The input from the low frequency
generator, divided by the input from the high frequency generator, for
standard output conditions, expressed in decibels, 1s the intermediate-
~ frequency mignal rejection, for measurements with the low frequency signal
generator, a 68 ohm non-inductive resistor was used as a dummy antenna.
sieadings were taken at 10 MC incrementa throughout the band,

19. Variation of oscillator frequency with line voltage was measured
at 200 MG with the aid of a heterodyne frequency calibrator, loosely coupled
to the oscillator of the Receiver. At sach messurement the heterodyne
frequency oscillator was tuned to zero beat with the output from the
Receiver oscillator, and the frequency of the signal noted. <Checks were
made at frequency intervals, of the calibration of the heterodyne frequency
calibrator, with the aid of a standard crystal. The line voliage was
shifted in small increments, and after the Receiver had stabilized, readings
were taken of the oscillator frequency. Changes in line voltagze were made
ooth above and below the 115 volts sbtandard line voltage used for all other
megsurements. The same measurement was made with variation of line fre—
quency and fixed line voltage.

20. Uscillator frequency stability against changes in ambient
humidity was determined ae follows: the Heceiver was set up in the tempera-
ture-humidity control room at the Naval Research Laboratory, and the
oscillator output loosely coupled to the heterodyne freguency calibrator
and monitored. While the amblent humidity was undergoing change, frequent
checks were made of the Receiver oscillator frequency by tuning to_zero_
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beat with the heterodyne frequency calibrater, The signal was monitored
continually to notice any sudden changes in oscillator frequency that may
have been due to moisture. Checks were also made of the Receiver gain
during the test,

Receiver was measured by an output meter and monitored by headphones. an

in the Beceiver under test and the heterodyne oscillator of a heterodyne
calibrator made in thie Laboratory. The heterodyne calibrator frequency

vas adjusted to zero beat against the Receiver oscillator for each frequency
drift reading., The heterodyne calibrator was also checked against its
standard crystal oscillator before each reading. The Heceiver oscillator
drift was caleulated from the heterodyne calibrator dial readings by use

of the slope of the calibrator frequency calibration curve.

22. The osecillator frequency drift during warm-up, and change with
variations of controls were checked as follows: the Keceiver waa set up as
for standargd sensitivity at a desired frequency, and the heterodyne calibra-
tor, loosely coupled to the oscillator, used to resceive the oscillator sig-

calibrator. After this test had been completed, the controls of the
Receiver were varied and note was made of the shift in frequency of the
oscillator with variation of the controls,

23. The oseillator frequency shift on replacing oscillator tubes
was determined in the following way: After the Heceiver had been warmed
up for a considerable length of time, readings were taken of the oscillstor
frequency. The original oscillator tube was then replaced by another tube
of the same type, and readings taken of the oseillator frequency at suitable
Intervals after replacing the oscillator tube, This was repeated with
several other tuves., During these measurements, no other controls were
varied,

24, In order to ealibrate the 'St meter, the signal generator was
comnected directly to the Receiver., With the B-F gain switch full on, and
with AVC on, the imput to the Receiver was waried and note made of the values
of input which caused the 'S? meter ta read at one of the calibrated points.

ab. Radio—freguency gain control characteristics were measured by
first setting up the Heceiver as for standerd sensitivity. Readings were then
taken of the input necessary bto give standard output with different settings
of the R~F gain control. The rasults were expressed Iin terms of deeibels
attenuation from the input necessary to give standard output at maximum
position of the gain control.

26. Audio-frequency gain consnol characteristics were measured by
first setting up the xeceiver as for standard AM seneitivity, and then
increasing the R-F gain centrol to a point Jjust below the overloadlof the
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eudio amplifier, Readings were then taken of the output for different
settings of the gain control. With the output at meximum &ain taken as
standard, the attemiation of the control was expressed in decibels,

27. The temperature rise of the interior of the Receiver was
measured by first setting up the Receiver with both R-F and A-F gain con-

Readings were taken of the temperature on each of these thermometers st
suitable interVals, and compared with a thermometer measuring the ambientg
temperature outside of the ¢abinet. The test was continued until it was
evident that an equilibrium had been reached.

28. Vibration tests wers carried out on the shake table belonging
to the radio transmitter saction of this Laboratory. As furnished by the
panufacturer, the Receiver ¢ould not be secured to o table. In order g
mount it for vibration testing, the four rubber mounting feet furnished
by the manufacturer were removed from the cabines and for them were sub-
stituted four Lord shock mounts, each being rated at 25 pounds. These
shock mounts were secured by machine screws to a stiff plvwood board which
in turn was bolted %o the vibration table. =& modulated signal from an
ulira-nigh frequency signal generator was applied to the Receiver through
4 conceniric cable. The output from the Heceiver was observed by an output
nmeter and monitored by headphones. In conducting the test, gbtention was
given to changes in the signal generatoy frequency dial setting for maximum
output from the keceiver and to the input required from the generator for
& standard output over the available range of vibratien frequencies, and
for some time at each of the obssrved eritical mechanical frequencies,

29, Shock tests were carried out on the shake table of the radio
transmitter section of this Laboratory using the pneumstic ram developed
in that section for imparting very strong horizontal blows to the stesl
table top on which the Receiver was mounted as des¢ribed in paragraph 27.
Before and after each impact of the rem, slgnal genetator readings were
made for standard Heceiver output, as in the vibration test.

30. Rocking tests were carried out with the aid of the eguipment
described in paragraph 27. The Receiver was rocked through angles up to
Plus or minus 45 degrees from the vertical while sigpal generator readings
were made for stendard Receiver output as in the vibration test.

31, The radiation voltage from the Receiver oscillator appearing at
the antenna terminals was measured by substitution. 4 Receiver that covered
the same range as the oscillator of the Hellicrafter Receiver under test was
coupled through a 5 mmfad capacitor to the Receiver under test. Both Receiv-
ers were loaded with 68 ohms o represent a dummy antenna. The Receiver
used for measurement wag tuned to the oscillator frequency and the output
noted by means of a carrier meter. The signal generator was then substi-
tuted for the Receiver under test, and the output adjusted at the same
frequency until the same reading was observed on the carrier meter. This
reading of signal generator output voltage was recorded as the oscillator
voltage appearing at the antenna terminals., The controls of the Receiver
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were also varied to determine any interdependence of oscillator output
voltage with control position. This test was repeated at sulfable freguency
intervals throughout the band.

32. Backlash was measured by first setting up the Receiver %o a
given input frequency from the standard slgnal generator, and noting the
reading of the linearly calibrated scale on the Receiver at the position
of maximum andic output, as the signal is approached first in s clockwise,
then counterclockwise dirsction. fThe input signal was modulated 20p at
1,000 cycles. The difference betwsen the readings po obtained, is the
backlash, This test was repeated with another observer in an attempt to
minimize personal error of observation.

33. Calibration accuracy was measured by first allowing the Receiver
to stabilize after about four hours of operation. The Receiver was then set
to each of the freguencies at which the check was to be made, and the output
loosely coupled into a heterodyne frequency calibyator which had also warmed
ap. Checks were made of the calibration of the heterodyne frequency oscilla-
tor at esach frequency of test, by means of the standard 5 MG erystal in-
corporated therein. Reset accuracy was determined by setting the Receiver
50 a given frequency and noting the oscillator frequency at each sefting.
allowance had to be made for the fact that the oscillator was 16 MC below
the Heceiver frequency. Two observers were used for this test Yo minimize
personal errors of observation.

34, The power requirements of the Receiver were neasured with a
wattmeter in the A-C supply, and noted with easch change of switch or contro’
posifions that affected the power consumed by the Receiver. The power factor
was measured at the same time, by comparing the resulis obtained with a
watimeter, against the results obtained by the use of ammeiers and volt-
meters. Ripple voltage appearing at the high voltage terminal at the output
from the power supply, after the filter, was messured by means of a
vacuum tube voltmeter through a 10 mfd condenger.

35, & check was made throughout the assembly of the Heceiver, using
magnets, in order to ascertain if iren or ferrie alloys had been used in
blaces where it was not necessary for electrical purposes, as required in
agplicable Naval specifications.

36. & check was made of the length of time necessary to tune to
a given signal of 50 microvolts strength, with a knowledge of the frequency
of the desired signal. This was done by setting & standard signal generator
with 30% modulation at 1,000 CPS and 50 microvolts output to the Receiver,
with the genewator frequency somewhere in the band, and noting the time
required for tuning to the signael.

a7. Depth of modulation characteristics were taken to determine
the linearity of the awdio detector for different levels of modulation.
The input for this test was fed to the I-F amplifier %o avoid errors due to
frequency modulation resulting from the use of the U-id-P signal generstor.
¥ith 12,000 microvol%s input to the converter grid, the B-F gain was
adjusted for 1 volt output across 600 chme in the 500 ohm outpul terminal,
with 20» modulation. The AVC and noise limiter were rendered inoperative
for this test. The tone control was at 9. ter this i lw:?ﬁ,fgnzgﬁmagx,
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readings were taken of output for diffsrent percentages of modulation of
the signal input. Readings were taken with: (1) AVC off, noise limiter
off; (2) AVC off, noise limiter on; and (3) AVC on, noise limiter off.

38. Resonant overloed characteristics were taken with the same set
up as for the aVQ Characteristics, paragraph 15, but with the AVC off. The
Receiver wag Tirst adjusted for standard sensitivity at the frequency of
test, and readings taken of increased vamlues of input and resulting signal
pPlus noise output and carrier noise output., For this test, the standard
modulation of 30% at 1,000 CPS was used.

-39, The characteristics of the limiter of the frequency-modulgtion
part of the Receiver were measured by feeding to the second I-F amplifier
control grid a signal at the intermediate frequency, modulated 30% at
1,000 CPS, ang measuring the output across the toad in the limiter circulis,

40, Frequency-modqlation discriminator characteristics were
measured in the I-F amplifier by applying a signal at the intermediate
frequeney, amplitude modulated 30% at 400 tycles, and with the Receiver
st as for F-M operation, reading the voltage at the output terminals,
for variations of the signal generator input frequency above and below
that of the center of the I.F band pass region.

41, The reserve gain was determined after setting up the Recsiver
for standard a-M sensitivity, with the tubes as furnished by the manufactur—
er, The R-F gain control vas slvanced to maximum, and readings taken of
tne noise ocutput at that peint. This value of noise ontput divided by
standard noise and expressed in decibels, is the reserve gain,

42, The magnitude of the intermediate frequency of the heceiver was
checked as follows: The center of the pass band of the intermediate fre-
quency amplifier was determined oy first setting tp a signal generafor
with input t9 the converier &rid of the Leeeiver, snd with 1,000 CPS
modulation at 40, the signal generator frequency was varied till maximum
audio output voltage was obiained. At this point, the output of the signal
géenerator was fed to a Receiver at 16 MC, and the beat between the signal
generator output and a standard frequency at 16 MCS, as obtained from a
harmenic generator opesrating from the Laboratory's standard Trequency
supgply, measured by beating against the audic output from a veat frequency
oscillator.

43, Overload selectivity tests were conducted with the aid of a
test transmitter which was installed with its antenna on the same horizontal
plane with a vertieal dipole used as recelving antenna for the H-527-C
Receliver. The antennas were separated about 65 feet. In this test a
"desired" modulated signal was introduced into the Keceiver from a local
signal generator. The effect of an unmodulated signal from a test trans—
mitter, operating at suitahle power levels, in reducing the desired signal
outpu$ was observed.
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44, Gross-modulation selectivity tests were carried out with the
set-up described in baragraph 43. The local desirsd signal was adjusted
to give a standard output; its modulation was then removed and s medulation

in the output of the Receiver, and second by means of a General Radio
output sower meter with variable impedance, The maximum bower output
Yas measured at 1,000 cycles,

DaTA RSCORDED DURING TEST

. 46, Complete data were recorded for all tests conducted, and this
information is contained in Tables 1 to 8 inclusive and Plates 1 %o 30
inclusive, Photographs and a wiring diagrem are conteined in Piates 101
te 112 inclusive.

PRUBABLE BHROKS IN RESULTS

47, Tabulated below are esbimates of the probable errors in the
results of the various tests. Thess estimates are based on the assulption
that the equipment has been operated for sufficient time to permit stabili-
zation to take place prior to test and include the atdvertised errors for
the instruments employed. Included alse are errors resul ting from line--
voltage fluctuation, radio-freguency leakage, freguency modulation, and
errors due to resetting of instruments and Receiver controls. The latter
errors were reduced to a minimum by frequent checking of iine voltage, the
location of the ground comnnections for maximum reduction of stray field
influences, and care in the adjustment of all instrument and Receiver
controls.

Sstimated Overall

Nome of Test AGcuracy
Sensitivity 40%

. (Attenuation + 1 db
Selectivity (Frequency Setting + .05%‘
Oscillator Frequency Stability + .005%
AVC and Resonant Overload Characteristics + Bb
Audio-Frequency Fidelity + .5 db
Audio Cutput darmonic Distortion )

(Per cent error in per cent distortion) + 10%
4.C. Power Consumption * 3p

RaSULTS QF 7587

48, Genera) Description of Receiver

The Receiver employs a superheterodyne circuit having two
stages of tuned, radio~frequency amplification, a heterodyne oscillator,
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- & converter, two stages of intermediate-frequency amplification (at 16 Mc)
common te the amplitude-modulation and frequency-modulation channels, one
stage of intermediatE—fretunCy amplification for the amplitude-modulation
channel, intermediate frequency limiter amplifier for the freqguency-
modulation channel, second detector fop amplitude-modulation and discrimina-
tor for frequency-modulation reception, one triode and one pentode atage of
audio~freguency amplification, with a jack for output to head telsphones and
tvwo pairs of terminals labeled 500 and 5000 ohms for driving a loud speaker
or oscilloscope, 4 power supply system is built into the receiver chassis;
it is designed to operate on a 115 volt, 60 ecycle line,

49, Ereguency Hange

The Receiver has a rated frequency range of 130 %o 210 tic,
covered in one tuning band.

50, Yacuum Tube Complement

Iype Humbey Tunction
Sh4 Two B~F Amplifier
954 One R~F Converter
955 Cne R-F oscillator
6407 One I-F amplifier
GAB? One I-F amplifier
B3K? One I~F amplifier (a-m only)
SAC? One I-F Limiter-Amplifier (f-m only)
GHE One a-m detector and noise limiter
6Hs One fem discriminator
B5C7 Cne audio freguency amplifier
6Y6 One audio freguency amplifier
544G One Power Rectifier
VRE-150~30 One Voltage Regulator
51. The circuit elements, noted in order from input, are as listed

below. They are also indicated in the wiring diagram given on Plate 112.

(a) Input cireuit

(v) First radio-frequency circuit

(¢) First radio-frequency amplifier tube

(d) Second radio-fregquency circuit

{e) Second radio-frequency amplifier tube

(f) Taird radlo-frequency circuit

(g) First detector tube

(h) Oscillater civeuit

(i) Oscillator tube

{J) First intermediate-frequency transformer and circuit

(x) Pirst intermediate-frequency amplifier fube

(1) Second and third intermediate-frequency transformers and
circuits

(m) Second intermediate frequency amplifier tube

{n) Third intermediate frequency amplifier - AM operation

{0) Third intermediate frequency amplifier tube — AM operation

(p) Third intermediate-frequency limiter amplifier - PM operation
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{q) Third intermediate-frequency limiter amplifier tube ~
FY operation

(r} AH detector cireuits

{s) a¥ detector tube

{(t) ™M detector circuit

(u) FM detector tubde

(v) Automatic volume contrel circuits and switch -~ FM and AM
operation

{w) First audio amplifier circuit

(x) Pirst auwdio amplifier tube

{¥) Output circuit

(z) Output tube

(aa) Tone control circuit

(bb) Tuning meter cireuit

(ec) FM - A opsration switch

(dd) Aatomatic noise limiter switeh

(ee) Fower supply and voltage regalator

(££) Power rectifier and voltage regulator tubes

b3. Input Circunit

The antenna ingut is inductively coupled to the first tuned
circuit. The coupling loop is designed to mateh transmission line
impedances of 75 to 100 ohms.

b3, First Radio-~Freguency Cirenit

The first radio-frequency circuit consists of a coil wound on
a polystyrene Torm. Selectilon of the desired signal frequency is accomp-
lished by tuning a variavle capacitor vhich is mounted with $he other
buning capacitors, in broadcost receiver Tashion, along the depth of the
cabinet. 7The control grid of the first B-F tube has a small resistor in
series with it, probably $o limit the amount of regeneration and prevent
oscillation in that stage.

B4, Firsg Badio-Freouency amplifier Tube

This tube is a 954 acorn pentode having its suppressor grid
and cathode tied together and grounded. The heater circuit is provided
with a bypass capacitor to ground, The control grid does not receive any
AVG bias. The screen £rid is returned through a resistance-capacity filter
to a positive tap in the powsr supply.

B5. Second Radio-Freauency Cireuit

This circuit also contains & transformer wound on a polystyrene
form. The coupling to the grid of the next tube is capacitive, as well as
inductive through the mutual inductance bebween the primary and secondary
of the trensformer. The input %o the grid contains the tuned circuit,
tuned by means of a ganged variable capacitor.

B&. Second Hadjo-Freguency Amplifier Tuve

This tube is of the same type and is connected in the same
manner a8 the first radio-frequency amplifier tube, . :
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57. Thirg Badioqueggencz Circuit

In the thirg radio~-frequency circuit, methods of coupling to the
Plate of the second radio-frequency amplifier tube and to the control grid
of the first detector tube, etc., are the same as in the second radio-
frequeney circuit, :

5H8. First Detector Tube

This tube i3 & type 954 acorn pentode with the suppreesor grid
connected directly to ground, and no AVC bias voltage to the grid, The
cathode is connected through an inductance and a parallel combinstion of
resistance and capacity, to ground for bims. The inductance in series with
the cathede is ¢oupled by mutual inductance to the oscillator, providing
cathode injection of the oscillator voltage. The sereen 1s returned to a
positive potentilal in the power supply by meane of a resistance, by-passeq

capacitatively to ground. The heater of this tube is also by-passed to
ground,

59 . Uscillator Cireutt

The oscillator circuit consists of a tuned plate oscillator,
with shunt feed., The grid is inductively coupled to the tuned plate
circuit, with a grid leak in series, by-passed to ground. The plate of
the tube is tapped down on the tank cail, for higher Q', ana stability.

60. Qn Tube

The oscillator tube consists of a 9556 acorn type triode. The
blate voltage is feqd through & choke and resistor, from the B! supply
voltage, with a Capacity-resistance filter to keep osciliator voltage from
the plate supply. The cathode of the tube is connected directly to ground.
The heaters of the tube are by-passed to ground, end further isolation of
the tube is asgured by & radio~frequency choke in series with the ungrounded
side of the filament. -

&1. 2% Inte ¢iate-Frequenecy Trans ar Cireui

The first intermediateufrequency transformer consists of an
air-core transformer, with both privary and secondary tuned. 4 series
resistor is employed for the grid to reduce the possiblility of oscillation
of the cireuit, The control &rid of the tube is connected through the
degenerative resistor and tpned ¢ircait, to & resistor delivering the aVG
voltage.

Ba. r t Intermediste-Freauency A ifier Ty

The first intermediate frequency amplifier tube is a BAC? (1852).
Ihe cathode of the tube is connected through a series resistor to a potentio-
meter from the supply volstage to ground, This potentiomster in the cathode
serves as the radio-frequency gain control. The cathode is also by-passed
to ground. The suppressor of the tube ie tied directly to ground at the
socket. The screen is fed through a resistor from the high voltage supply,
and by-passed to ground. The plate ies fed through the primary of the next
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tuned cireuit, through a resistence, with the other side of the primary
of the transformer by-passed to ground. A small neutralizing condenser
is connected from the plate of the amplifier to the 'cold' side of the
input primary. It is believed that this condenser achisves the neutrali-
zatlon of the tube by virtue of the currents flowing through the by-pass
capacitors, connected in series from the point of connection of the neutral-
izing capacitor to ground, and the currents flowing in the tube due to input
admittances.

E3. Second and Third Intermediate Frequency Transformers and Circuits

The second and third intermediate frequency transformers and
circuits are similar to those Just described for the first intermediate
frequency transformer andg cireuits, In addition, however, the third trans-
formerls secondary is capacitatively coupled to the next two stages, the AN
amplifier and the FM limiter~amylifier, only one of which is used during
reception.

64, Second Igge;mediate—Frequency Amplifier Tube

The second intermediate-froquency amplifier tube is a type BABY
(1853} pentode, connected in a manner similar ta the first intermedimte-
frequency amplifier tube, including the AVE control to the control grid,
and the control of the bias %o the cathode by mesns of the potentiometer
arrangement. Both cathodes of the first and second intermediate~frequency
amplifiers are connected to tne same tap on the potentiometer.

B85, Ihird Intermedinte-Frequency Amplifier - AY Operation

The third intermediate~freguency amplifier is capacitively
coupled from the imput tuned circuit. The output of the stage is fed
through another transformer to the diode detector.

63, Third Intermediate~Frequency #mplifier Tube — AM Queraticn

The third intermediate~frequency amplifier tuve is a BSE?Y
pentode in a conventional amplifier circuit, with sappressor connecied
to the cathode, and the cathode connecled to ground through a bias
resistor, alseo by-passed. ‘The screen of the tube is fed through a series
resistor from the high voltage, and is by-passed to ground. The plate is
fed through the primary of the intermediate-frequency transformer and s
resistor, to the 'B! supply, with a by~pass capacitor from the 'cold! side
of the primary to ground.

87 . Third Intermediste-Frequency Amplifier Circuit -~ FM Operation

The third intermediate-frequency amplifier is fed from the
secondary of the third intermediate-frequency transformer, capacity
couplea. There is no cathode bias on the tuoe, allowing the grid to draw
curreént, supplying an AVC voltage to be descrived later. The output of
the tube is fed through a conventional FM transformer to the next stage.

The input to the tube ig fed through a registor of low ohmage .
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68, Thirg Intermediate-Freouency aAnplifier Tube — i Opsration

The third intermediate-frequency amplifier tube, FYN operation,
1s 2 pentode trpe 6407 (1862) with the screen fed through a series resistor
from the supply voltage. In series with the screen resistor is anether
resistor to the lagt intermediate—frequency tradsformer primary, and thence
to the plate, causing the plate to be at a lower D-C botential than the
screen, and so deriving its limiting abilities. The suppressor of the tube
aind the cathode are grounded. In series with the grid is a grid lesk vhose
action is such that the &rid biases itgels negatively when drawing current
providing another means ef limiting in the tube.

69. All Detector Circuits

The AM detector consists of a simple diode detector in a con-
ventional cireuit, feeding a shunt trpe of noise limiter., The aVC voltage
is derived from pert of the diode load. The nolse limiter diode is connected
across part of the detector diode load, and when operative is blased by the
current flowing through the load due to the signal volisge. When instantan-
eous peaks, such ag nolse, are impressed acrpss the secondary of the lest
intermediatehfrequency transformer, the noise limiter tubs is made conductive,
causing the gudig voltage due to the peak of noise to pass through the tube
and a condenser to ground. The time constant of the noise limiter circuit

limiter diode., It has oveen the experience of the Laboratory that thig type
of noise limiter, involving a shunt action on the undesired audio voltage,
is relatively ineffective, except on certain types of noise. It has been
found that a series tyve of noise limiter, such as the Karr noise limiter
circuit, has greatar tapabilities and effectiveness,

70. Al Detechor Tube

The detector tuve is a 6HS duo~diode, with cathode grounded.
The tube is self-biased by the current flowing through the loszd,

71. Fif Detector Cireuit

The FM detector circult consists of a standard type of frequency
discriminstor, such as is commonly used for automatic frequency control of
broadcast receivers, a transformer that is both inductively (Mutuzl) and
cepacitively coupled. The input is fed from the limiter stase preceding.
The ocutput from the detector circuit is taken through a resistor to a
condenser and potentiometer arrangement, to the next stage.

2. Tif Detector Tube

The FM detector tube is a type 6H6 duo-diode with plates
connected across oppnsite ends of the secondary of the last intermedinte-
frequency transformer, and returned through the center tap of the trans-
former secondary, %o the center tap of » resistance between both cathodes.
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73, automatic Volume Control Circuits and Switch ~ FM and aM
Operation

For AM operation the sutomatic volume control bias is taken
off part of the resistive load of the Ak detector diode, and fed through
suitable resistive-capacitive networks to the control grid circuits of the
first and second intermediate~frequency amplifier tubes. ‘e antomatic
valume control operation is optional with aAM reception. 4 switch connecting
from the automatic volume control bias to ground provides means for grounding
the automatic volume control bias, or applying it to the control grids of the
tubes under control. When the Receiver is put into FM operation, automatic
volume control biss is put on the seme tubes under control, by taking part
of the voltage appearing in the grid circuit of the limiter tube caused by
the flow of current tarough the grid resistor. There is no cpblonal use of
this automatic control bias, it being connected et all times for FM reception.

74, First Audio amplifier Circuis

Audio voltage for the Tirst amplifier is taken from the AM or
Fif detector at will, and fed through a series capacity and potentiometer
to the contrel srid of the amplifier tube. The output is capacity coupled
0 the next stage.

75, First Audig amplifier Tube

The first audio amplifier tube consists of a type 68C7 duo-
tricde, with grids and platss of each section tied to.ether respectively,
to form a single triode. The plate voltage is fed through a series resistor
from a point in the high voltage supply. The tube is biased by a resistor
in the catnode, by-passed with a high capacity.

75, Output Cirecunit

The input to the grid of the cutput tuoe is capacity coupled
from the preceding stags., ‘fhe output is traasformer coupled to the outpui
terminals. The phone jack provides cutput for the phones from the pre-
ceding triode stage, when the phone plug is ingerted, and shorits the
output transformer of the last stage through & resistor to ground. When
the phone plug is removed, ihe resistor is vaken off from across the
secondary of the oukput transiormer, and power output becomes svailable
for the 500 ohm or 5,000 chm terminal. fihe 5,000 ohm terminal is connected
across the entire secondary of the output transformer, while the 500 ohm
terminal is connected across part of the ocutput transformer.

77 Cutput Tube

The output tube is a pentode, type 8V6. The plate of the tube
is fed through the primary of the output transformer to the high voltage
sply, and is by-passed for high frequencies, at the plate. The suppressor
is tied to the cathede. Bies for the tube is derived from the cathode
resistor which is by-passed to ground by & large capacity. The grid
returns to ground through a resistance.
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78. Tone Gontrol Circuit

4 tone control circuit is placed in the control grid of the out-
Put pentode tube. Thisg control consists of a seriey Capaclty and rheostat
comnected to ground, allowing attenuation of the higher freguencies only.

79. Tuning Meter Circuis

The tuning meter circuit consists of a tuning meter having a
turrent range of 80-0-20 microamperes. For aM operation, the meter derives
i1ts current from the gsacond intermadiate—frequency amplifier tube plate
carrent, shunted with 10 ohms. The variations in plate current to operate
the meter are causged by the automatic volume control grid vias on the tube,
virich changes the plate current. The neter, therefore, is effective oniy
with aVC. It is made to operate only with the gain at maximum gosition,

20 that the csalibration of the meter scale can be relied upon t0 a greater
degree of accuracy for egmparison of signal strengths. For FH operation,
the meter is grounded where it formerly was connected to the plate supply
voltage. The other end of the rmeter then connects to a series resistance
to the ungrounded cathode of the FM detector diodes. When the Receiver ig
tuned to the center frequency of the incoming signal, the voltage drop
across the cathode of that tube to ground, or cathode to cathode, is zero,
50 that no current vwili flow from the cathode to ground through the meter.
On either side of the center frequenc:, however, the voltage from that
cathode to ground, or to the other cathode, will be proporticnal %o the
deviation of the Kecejver frequency from the center freguency of the

desired signal, being one value for an incremse of receiver frequency,

2 carrier, and would remain &t zero when tuned to the cénter fregaency.
The swing of the needle, however, is limited by the pass band of the pre-
ceding stages.

ao. M - aM Operation Switch

To switch from F¥ to AM operation, the single control does the
following:(1) switch output of detectors from FM detector to AM detector:
(2} change insertion point of the tuning meter; and (3} change the automatic
volume control bias source, from the grid circuit of the limiter iube in
FN operation, to the load circuit of the diode detector.

81, auntomatic Noise Limiter Switch

The automatic noise limiter switch connects the noise limiter
diode %o the appropriate points in the diode detector circuit.

82. Fower Supply and Voltese Heenlator

The power supply consiste of a transformer-rectifier filter
operating from a 115 V. A.l. source. The input is fused in both leads to
the primary of the input transformers and has in series with each lesw to
ground a pi-network of Capacity by-passes and r-f chokes, to reduce the
feed-back of oscillator voltage %o the line, and prevent disturbances from
reaching the Heceiver power sply. & swikch ie Provi@?ﬁ_?nﬁ§?ﬁf¢f
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one of the leads. Separate transformers are used for plate and filament
suppllies. One side of the receiver filament supply is grounded. The

With the broper type of shorting plug in the oectal socket, the power supply
can be made $0 work with either :C. or B.G. inpus. For D.C, input, however,
connection must be made to the socket instead of through the line cord. AN
external switch is placed in the center tap of the high veltage transformer
to permis switching of the Receiver from send to receive by means of an
external contacting device, instead of the send-receive switch on the front
penel., The rectified 0.C., or the u.0. from the external source, 1s then
filtered through two pi-sections of chokes and condensers. Power for the
output tube is taken from the first sectton. The second section feeds

all the other tubes, with the exception af those elements, op tubes, fed
from the voltage regulator. fThe voltage regulator cireuit is connected
acrose the output of the second filter section and is used &6 supply voltage
te the plate of the cscillator tube, the screen and plate of the converter
tube, and the screen of the second intermediate-frequency amplifier tube.

83. Pover Rectifier apd Voltase Regulator Tubeg

The power rectifier tube is a 5446 full wave rectifier with
plate voltage Supplied by the high voltage transformer and filament vaoltage
supplied by a separate winding on the filament transformer., The voltage
regulator tube ig g YR-150,

84 . CogtractpRegui;gmengs

The contract, reference (g), covering the Model ¥-827C
Receivers, stipulates that they meet the requirements outlinegd in the
Manufacturer's descriptive specifications, reference (b), which are fiied
with the contract. The contract also requires that the Receivers conform
t0 the General Specifications for Inspection of Material, reference (n).
Compliance with the Menufacturer's descriptive specifications, reference {v),
will now be Considered; this will be followed by a discussion of the
neceiver in the Light of other Naval specifications, notebly those of

85. In the following paragraphs, the provisions of the Manufacturer's
deseriptive specification, reference (b}, are considered consecutively.
Since the peragraphs of reference (b) are not numbered, each section
referred to is quoted below with comment based upen the results of test
and inspection in tnis Laboratory. :

88, "The proposed UHF receiver will be similar in general ocutward
appearance to our present model 5-27. . . . The chassie and panel are
removable from the cabinet 2s a unit for rack mounting where such is
required. The power supply is self-contained for cperation from 115 volis
60 cicle a.6. The frequeney range is from 170 te 200 Me.n

(a) The model $-27 receiver referred to provides amplitude and
frequency modulation reception from 27.5 to 145 iic in
three ranges:

IR

i
g-r-u-. ¥
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Band 1 27.5 to 47 Mc
Bang 2 46 to 82 Mc
Band 3 82 to 145 He

The panel of the Model N-$27C Receiver is arranged similaerly
to that of the Model S27 except that some simplification is
achieved in the former by the elimination of band switching.

(b) The panel ana chessis are conveniently arranged for rack
mounting., However, the Receiver is not properly designed
for securing to a tabvle. Four rubber feet for shock pro-
tection are secured to the vottom of the receiver tabinet.
#6 holes are provided in the bottom of the cabinet for
securing it to a table top. In order to remove the receiver
chassis from its cabinet, fifteen serews must be talken from
octtom of the cabinet: this would, of course, necessitate
removal of the Receiver bex From the table and represents

20 unacceptable degree of inconvenience in servicing opera-
tions afloat.

{¢) The power Supply is integral with the Receiver and ig de-
signed for operation g¢n voltages from 110 to 135, 60 cycles.
4 line filter is pProvided to attenuate the radioc frequency
output from the receiver gscillator to the lins.

(d) Ine frequency range of the Receiver is nominally 130 to

210 M¥e. The frequency range actually covered is from 125
to 214 Mc.

87. "The panel controls are ag follows:

sain tuning knob

RF gain control

antenna trimmer

AF Gain control

A ~ FM switch

Tone contral

Automatic nolse limiter switch
AVC on-off switch

Stand-by switch

Fhone jack

"In addition there are the melin tuning dial and the logging
dial, as well as the meter, which reads comparative signal strength in 8
units for Ait reception and correct tuning for FM reception.

"The maln tuning dial is calibrated directly in frequency, as
well as having an arbitrary scale calibration, which together with he
calibration of the logging dinl gives 2,380 divisions for full rotation of
the condenser,t

(a) Panel contrsls are provided as listed above. Electricgl
function and mechanical design of these controls grqlﬁ;sf_
cussed in paragraphs 135, 138 ¢ ppammimprr sttt by Lo
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(o) Clockwvise rotation of the main tuning knob resulis in
increase of frequency and decremse in the arbitrary numoer
scale provided for logging purpeses. One turn of the funing
knob gives a chenge in freguency of about 2 Mc, or an arvi-
trary logging scale change of 45 divisions. 38-1/2 turns of
the tuning knob are required to cover the entire nominal
frequency rangs of 130 to 210 He, corresponding to a shifi
from 2135 to 405 in the arbitrary logging scale divisionsg
and a rotation of approxisately 130 degrees by the ganged
tuning condensers.

(¢) The degree of frequency linearity of the tuning eocntrol is
indicated in plate 13 in terms of the arbitrary logeing scale
divisions.

88. "On the rear of the chassis are antenna terminals, 500 snd 5000
ohm output terminal, connections for external stand-by switch, A0 socket
and power socket snd plug for optionsl external 4 and 3 supplies.”

(2) Two antenna terminals and a ground terminal are provided for
a two-wire line balanced radio-frequency input. The input
impedance is given in table 7.

{0} The output impedance at the 500 and 5000 ohm output terminals
is given in table 4. The maximam power output available
from these terninels is shown in Table 5.

(¢) The power input facilities are satisfactory for laboratory
use. For shipboard use, 1t may be desirable to substitute
a davy standard power cabvle.

89. "Description of Circuit

"The Keceiver will be of the saper-type, using at least cne
stage of RF amplification and sufficient pre~selection to meet the per-
formance requirements. sither one or two IF channels will be used together
with a standard type of detector for AH reception and a limiter and dis—
criminator circuit for FH reception. The audio amplifier will te terminated
by a single power pentode or Peam tuve capable of delivering at least 2
welt of audiec power. Choice of aM or ¥ reception is by & single switch
or the front panel.!

(a) A more comprehensive description of the receiver circuits
is given in paragraphs 48 to 83, inclusive, and in the
wiring disgram, plate 112.

90, Pilectrical Performance

"Frequency Range
"130 - 210 Mc in one or more bands®

{(a) The frequency range 170 - 210 lc is covered inm one band.
The actual oscillator frequency range provided, as checked by a heterodyne
calibrator, is 109 to 198 Mc corresponding to the actual signal freguency
coverage of 125 to 214 Me.

Ty A S SNEIED)




91. "Sensitivity

"Two microvolts average for 6 mw audio output with a 5 io 1

ratio of signal plus noise POWer o noise power, using a signal modulated
302 at 1000 cycles.n

(a) The results of sensitivity measurements, shown on plate 1,
fulfill the specification requirement satisfactorily,

892, “Image Ratjo and_Spurious Responges

"For interfering signals of not more than 50,000 microvolts,
image and spurious response ratio of at least 80 db.

HOT&: This response ratio will ve carried up %o as high a value as possible
during development.”

{a) Tne image rejection ratios at several operating frequencies
are given in Table 3., The A0 db requirement is satisfied

at frequencies of 170 Me. and below, but not at higher
frequencies.

(b} The intermediate-frequency rejection ratios, given in
Table 2, exceed 60 db at all receiver tuning frequencies.

() Other spurious responses, due to the Recelver alone, ware
not observed.

93. “Selectivity

"3andwidth approximately 800 kc at 80 db down with a selectivity
curve heving 2 shape so that the ratio of " bandwidth at 60 db down to the
bandwidth 6 db down is approximately 4."

(a) The intermediate-frequency selectivity, which dominates the
weak-signal selectivity characteristics of the Receiver,
is shown on plate 5. Ite bandwidth at 80 ah attenaation is
840 KC. The ratio of bandwidth at 80 db down to the band-
width & db down ig 4.0, :

{b) Uverlead selectivity results are discussed in paragraph 139
and plotted in plate 30.

94, "Measurements made with FPerris model 183 Standard Signal
Generater up to 155 He, uwsing a 60 ohm non-inductive series resistor (this
with internal resistance of the signml generator mekes 75 ohm). From 155
to 210 Me, measurements will be based on ¢alculated values of second harmonie,
unless another type of meaguring equipment is aveilable in the meantime.®

{a) Sensitivity measurements were made over the entire frequency
rangs of the Receiver by means of the General Hadio Company
u~h-f gignal generator model 804B. Check meagurements up $o
155 Mc were made with a Parris model 188 generator. - A com-
parison of the results of both tests is givan_@n plate 1,

I
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925, "Maximum audie Output approximately 2 watts with not over S
- total distortion."

(a) The maximum audio output is 5 watts. Ref. table 5. The
total harmonic distortion under various conditions is given
on plates 20, 21 and 22. VWhen a load of resistance R ig
connected to the 500 ohm cutput terminals and supplied with
2 vatts of 400 cycle audie power, the total ocutput harmoniec

disztortion was found to bs less than 5» when R was greater
then 740 and less than 1100 ohms.

96. "Audio Fidelity will be within 6 db from 100 ~ 3000 gycleg, -

(a) When the tone control is set at 5 or 9 (or at intermediate
points} it was found that the overail fidelity curve varied

by less than 6 db between 100 and 3000 cycles. Ref. plates
&, 7, 8 and 9,

Q7. "Mechanical Construction

"The cabinet and pranel will Ye of aluminum alley with a durable
black wrinkle finish, The chassis shields and other small metal parts and
compartments will be of aluminum alley heving a sand blast and ¢lear
lacquer finish. Eigh quality components will be used throughous."

(a) The cabinet is formed of aluminum {or aluminum alloy) stock,
3/32 inch thick and flinished in fine-grain blsck wrinkle
lacquer. Ho corrosion-resistant primer coat was observed
on the metal beneath the lacquer. The front panel is of
aluminum (or alloy), 3/16 inch thick with s coarse-~grained
black wrinkle finish in front and a smooth black lacquer
interior finish, The chassis is of aluminum (or alloy),
sand blasted and apparently finished in clear lacquer.

The shielding housing of the radio-frequency section is
formed of aluminum 1/16 inch thick with a smooth laecquer-
finished surface. The shield partitions between radio-
frequency amplifier stages appear to be of brass with
nickel plating. The intermediate—frequency transformer
shield cans and condenser cans are of aluminum with asmooth
surface and clear lacquer finish. Components of high
commercial guality are uged,

98. "Fixed condensers will be either of the mica type molded in
low loss bakelite cases or of the paper type in hermetically sesaled con-
tainers. 3Both types of condensers will be Cornell-Dubilier op aqual.

Fixed resistors will be the equal of IRQ types BT or BW or Onmite type BD.

{a) Fized condensers are of good commsrcial quality in the follc -
ing types:

(1) Tubular peper condensers of "dykanol" type in sealed
aluminum cans projecting above the chassis and having
terminals at the lower ends beneath the chassis.
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(2) Paper dielectric condenser sealed in small aluminum
box with raboer sealed terminals, mounted beneath the
chassis.

{3) Electrolytic condensers sealed in small aluminum doxes
with rubber sealed terminals, mounted beneadh the
chassis. The electrolytic condensers are used for
by-passing cathode resistors and work at potentials
less than 50 volts.

(4) Mica dielectric condensers molded into cases of o
phenolic material. The cases are waxed.

(b) Fixed resistors are of the composition type for higher
resistance values and of the wire-wound type for the lower
resistances. These resistors are encased in a phenolic or
in a ceramic cylinder and are mounted on their leads which
are solderec fo terminal strips or terminals on tube sockets.
The ceramic encased condensers are wax-coated. It is
recommended that all such components be wax impregnateqd.

99, "Transformers will be potted and sealed in non-~corrosive cases
and will be manufactured by Kenyon Transformer Company, Chicagoe Transformer
Company, or squal."

{a) The plate supply transformer, the filament transformer, the
two filter reactors and the audio output transformer are
potted and scaled in separate aluminum cans which have
termival boards of molded phenolic materisl., These cans
are firished in smooth black lacquer. These $ransformers
and reactors appear to be liberally designed and of good
commercial quality.

100, "Insulation will de either Grade ¢ ceramic or laminated phenalic
similar to the grades X{ or L&, the choice of the insulation depending on
the circuit requirements.

"Sockets or molded parts will either be ceramic, Grade G, or
mica filled bakelite as made by aAmerican Phenolic Company.™"

(a) The radio-frequency selector and oscilla tor coils are wound
on poly-styrene cylinders. The antenna input binding posts
are mounted on a high-grade phenolic plate at the rear of
the preselector unit. The acorn type tubes of the preselector
are mounted on grade G ceramic sockets. The sockets of tne
remaining vacuum tubes are of a high-grade phenolic material.
Terminal strips are formed from a lower grade laminated
phenolic material. 4 similar laminated phenolic sheet is
used as insulation in the FM - AM switch. Soft rubber
grommets are used livderally to bring leads throuzh the
chassis, The intermediate-frequency transformer coils are
wound on grade G ceramic forms; these coils are secured with
a clear cement which appeared to contain numsrous air pockets.

?‘m” st o A B L - AF
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101. "The meter will be as manufactured by Weston or equal."

_ (a) The tuning meter appears tc be a good quality direct—
current milliammetar calibrated in S units and in decibels
above 59,

102. "Variable condensers will all be of the amir dielectric type or
in the case of some trimmers possibly of the teramic dislectric type. ali
types are to have ceramic insvlation, The tuning condenser and R-F o»
oscillator trimmers M8y or may not be invar as indicated by results of
development worl, !

(2) The stators of the air-dielectric tuning condensers in
the preselector circuits are insulated and supported on
soft laminated type X2B sheet meterial which appears to
be a mica~vearing composition rubber. The stator of the
oscillator tuning condenser is insulated by sheebts which
appear to be mycalex.

(b) The preselector tuning condenser plates appear to be of
orass with a light silver blating. The preselector trinming
condensers are of the Cylindrical type in which the capaci-
tance is varied by changing the position of a screw within
2 concentrie cylinder insulated from the screw by poly-
styrene. Ref. par. 112.

103. "IF or KF coils will be substantially constructed on 'rolled!
phenelic tubing or Grade G ceramic forms. VWhere RP inductors of the trans-
mission line type are used, they will be constructed of invar i necessary
or if not, of copper, brass or other suitable material.®

(a) The r-f coils in the presslector circuits are of heavy,
Silver-plated wire wound on soiid polystyrene cylinders
and secured in place with a lacquer having, apparently,
a polystyrene base.

(b) The i-f coils are wound on apparently high grade ceramic
forms and are cemented in place with a lacguer or cement
which appears to contain numerous air pockete which might
occlude varving amounts of water vapor.

{c) R-F inductors of the transmission line type are not used.
104. "All metal parts not covered by the first paragraph in this
seéction will be heavily plated for maximum corrosion resistance and best

electrical performance.!

(a) Kefer to paragraph 97 for discussion of finishes and Probvable
corrosion resistance.

105. "Ihe wiring, mounting of parts and general mechanical construce
tion will be consistent with best mechanical strength and good standerds of
workmanship. " N r
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(a) The wiring is neatly arranged, but not entirely in sccordance
with daval standerds with respect to the type of insulation
used. In general, the components are firmly secured and
well placed from the electrical design standpoint., The
arrangement of small resistors and condensers i not as
systematic or as well distributed as might be desired from
the purely mechanical point of view; however, it ig recog-
nized that the requirement for snort leade in bigh-frequency
circuits often prevents use of the layout mechanically most
desirable. The mechanical strength of tne chassis and
mounted components appeared to be good and to display
satisfactory workmanship. (This concludes direct comment
on the Manufacturer's Descriptive Specifieations,)

108, The following paragraphs describe further test results and offer
a discussion of them based on specifications fer radioc receivers for aval
shipboard use, notebly the specifications refevences (c), (d) and (e).

107. The Model W-S27¢ Receiver is, n many respects, well designed
and sturdily built. Some exceptlons to this gemersl statement of excellence
are noted in paragraph 163. The keceiver provides satisfactory reception
of voice or keyed tone modulated signals at any frequency in the range 130
to 210 megacycles, which is coversd in & single band with 5 single tuning
control. The operation of the Receiver either in searching or in tuning
agproximately to a specified frequency is thus quite simple and may be
accomplished by relatively inexperienced personnel with very little special~
ized instruction. It may be desirable to provide protection of the Receiver

108.  Ho precision calioration means are provided with the heceiver.
nowever, the main tuning dial is calibrated in megacycles and may be preset
to a desired freguency with an accuracy of the order of + 0.3 ilc {(or 4+ O.2%
at 150 megacycies).

i09. The probability of a long life of trouble-free operation is
prejudiced by the use of Lightly silver-plated spring contacts on the main
tuning condensers. These contacks show signs of wear and may be expected
%0 operate erratically after an appreciable portion of the surface has
lost its silver plate, resulting in noise and possible intermittent failure
of the oscillater. It would be preferavle to employ more magsive silver
contacting memvers, avoiding the use of thin silver plating.

110.  The Fi-AM awiteh is of the single-wafer, rotary, seli-positioning
and self-cleaning type having lightly silver Plated contacts., It is expected
that these contacts may davelop erratic operation due to wear during use
in the daval servize wmésr conditions of high saline humidity. Suitable
solid silver combasts are recommended instead of silver plating,

11i.  Contact to ground from the rotor ghaft of the antenna trimming
condenser is made by two silver-plated flat spring members bearing on the
silver-plated shaft. These contacts ars also likely to become erratic due
to abrasion of the silver Plating and solid silver or silver~faced contact
members are consequently recommended. A ety TS
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112,  The tuning condensers (one in the antenna circuit, two in the
radio~frequency amplifier and one in the heterodyne ocscillator ¢ircuit) are
similar in etructure to o design commonly used in entertainment receivers,
Each condenser has twe stator and three rotor plates with the exception of
the antenna circuit condenser which has two stator and two rotor plates.
The rotor plates are pressed and spparently soldered into slots in the
shaft, The spacing of these plates is about double that ordinarily employed
in commercial receivers, being approximately 0.05 inch in the Hodel N-3270
Receiver. The thickness of the plates is about 0.020 inch. 'The exterior
plates of each rotor section are serrated to allow trimming of the capael-
tance at several poeitions of the coendenser during the alignment procesas.
The antenna and r-f amplifier funing condensers are grouped togesher between
two end partitions, apparently of brass (with nickel plating) 0.072 inch
thick; each pair of condensers i separated by a nickel-plated brass parti-
tion 0.040 ineh thick, The longitudinal frame of this assembly is composed
of two pairs of nickel--plated brass rods, one pair being 1/4 inch square
and located at either side of the asgsembly near the tops of the end plates,
the other pair veing rectangular in section with dimentions 1/16 by 23/64
inch and located at the bottom of the assembly on either side. These rods
are pressed into notches in the end partitions and the sileld partitions.
The structure of the oscilletor condenser is similar; it is assembled
separately with heavier nickel-plated brass end plates 0.120 inch thick.
The shafting of the oscillator condenser is supported at each end by ball
bearings. The material of which the balls ware made was not ascertained;
it 1s recommended that stainless steel balls be provided in order %o mini-
mize the effects of corrosion.

The wiping contacts used for grounding the condenser rotors %o
their respective frames appear to be of phosphor bromze with a thin layer
of electro-teposited silver. These contacts are 0.009 inch thick and are
bent in the form of a flat U shaped spring 9/16 by 9/18 inch and soldered
elong the base of the U inte a shallow channel in a silver blated brass
block screwed to the interstage shield (in the case of the antenna and
radio-frequency amplifier tuning condensers) or soldered directly to the
end plates (of the oscillstor tuning condenser). The free ends of tha U
shaped springs have semi-circular cut~out sections which are sprung in
to annular grooves machined into the condenser shaft. One such contact
is built inte the antenne. taning condenser, one into esco of the radio—
frequency amplifier tuning condensers and two in the osciliator tuning
condenser {one at each end of the rotor shaft). HRefser to paragraph 102
Tor details on tuning condenser insulation and radio~frequency trimmer
construction. The antenna trimmer consists of & rotor having 3 emall plates
which mesh with an extension of the stator plates of the antenna tuning
condenser. The position of this rotor is controlled from the front of
panel by a shaft about eleven inches long connected through & porcelasin-
ineulated coupling to a short shaft mounted on a bearing and driving the
condenser through 1 to 1 ratio gears, one of which is of a molded phenolic
material and the other of niclkel plated brass. The long shaft iz not
sufficiently well sugported end it is recommended that additional bearings
be arovided to correct this condition.

113. The Receiver (seriasl no. 3) was subjected to vibration testing
on the shake table of the Transmitter Section of this Laboratory. Iuring
this test a modulated signal at 150 Mc was applied to toe Kecelver and the
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output observed botn aurally and by an output meter. io mechanical damage
or impairmeant of slectrical operation was noted during or after vivration
tests which were carried on continuously for one hour. 4 strong resonant
vitration of the receiver cabinet was noted at mechanical vibration fre-
quencies of about 14 per second but no damage resulted during 10 minutes
&t this frequency from the Comparatively large amplitudes encountered at
resonance. a4 a minor rescnant frequency near 12 vibrations »er second, . it
was noted that the glass window of the main tuning dial rattied violently.
It is recommended that the dial windows be mors thoroughly secured to the
panel. Very little vibration modulation ap microphonic output was noted
&t any time. The modulation was removed from the test signal for this
ooservation. The vibration frequency ranged from O to 30 vibrations per
gecond during this test. The amplitude of the vibration tazble top in &
direction normal to its surface {thie is the principal mede of vibration)
we.s not measured, but 1% is understood that this may reach 1/8 inech at
certain table resonance frequencles.

114, The Receiver operated satisfactorily and without damage while
rocking through an angle of % 45° with the vertical. This test VAS con-
ducted on the shake table Just before the vibration best.

115, The Receiver was subjected to a shock test as described in
paragraph 29. During this test the gain of the Receiver decreased nearly
S db after three impacts but showed no tendency to decreass on further
shocks., The tuning of the HReceiver did not shift appreclably during the
test. The decrease in gain during the first $wo shocks may have been due
to a alight disturvance of a trimming control, dut subsequent checks on the
Keceiver discloses no mechanical or electrical fanlts attributable to the
spocks.

116.  The receiver cabinet is supported on four rubber feet which
serve as mechanical shock absorbers but do not permit securing the Receiver
to a table. It is recommended that the cabinet be designed to be secured
to a table through four shook mounts such as the Lord 20 or 25 pound type.

117. “he Receiver is capable of passing through a hatch 25 inches
oy 36 inches with considerable clearance. Its overall dimensions are:

Helght (measured from table top) 9-7/16 inches
Depth 17-7/8
Width 19-1/8

The volume is 1.85 cubic feet.
The weight of the Receiver is 68 pounds.

118, In order to withdraw the chassis from the cabinet, it is
necessary %o remove six secrews from the front panel, two of them being
secured with nuts, and also 15 screws from the bottom of the cabinet. It
is recommended that in future models for shipboard use the chagsis be
arranged to slide from the cabinet on rails after loovsening captive screws
from the panel front and that the screws securing the chassis to the botiom
of the cabinet.be eliminated. It is also recommended that handles be
furnished on the front panel %o facilitate withdrawal of the chmssis from
the cabinet without the necessity of putting BEOTT AR he
control knobs.
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119. The Receiver is provided with an output jack, primarily for
headphone use. Thig Jack is of conventional commercial design but is not
of Nevy approved type. The springs appear 1o be of non-ferrous material;
however, the front-of-panel nut and washer and part of the frame is of
magnetic material, apparently cadmium-plated iron. This Jack is commected
in the output circuit of the Tirst audio-frequency amplifier tube and con-
sequently is fairly well adapted for pulse outputs since no output trans-
former is involved.

120, Ventilation is provided by six inwardlywprojecting louvers in
the bottom of the cabinet and by 78 holes of rectangular section in the
back and sides of the cabinet. In addition, the lower bortion of the rear
of the cabinet is open to give access to the teruinals projecting from $he
rear zpron of the chassis,

121.  The power transformer and Tilament transformer are air cooled
and operated satisfactorily in ambient temperatures as high as 500 C. The
equilibrium temperatures of these Components measured by thermometers
secured to the tope of the transformers were 520 {. in each case after
S hours' operation in an ambient temperature of 280 C. The temperature at
& point within the cabinet was 500 C. under the sams conditions, indicating
only about 20 C, temperature rise of the transformers above their immediate
surroundings.

122, Lock washers of the Internal tooth typs are largely used in the
receiver. They provide good locking action if not used repeatedly., Use is
recomaended of lock washers of the split-ring or other type providing good
locking action and good contact to the metal after several disassemblies
and reassemblies.

123, Satisfactory protection is afforded operating personnel sgainst
contacts with circuits nt potentials avove ground in excess of 15Q wolta,

124, The insulation used in the Heceiver is, in general, of good
grade. Kef. par. 100, 102. The use of type X2B composition rubber insula—
tion for supporting the stators of the antenns and r-f amplifier tuning
condensers is of doubtful merit. Use of higher grade insulation, such as
mycalex, is recommended at these points. The insulation of the wiring
is of various types. Some of the wiring eppears to be similar to ordinary
Lenz nook-up wire. Some composition rubber insulated wire with a fabric
cover is usea. In consideration of the conditions respecting exposure to
moisture, spray and high ambient temperatures, which are liltely %o be
éncountered in Naval shipboard conditione, it is recommended that rubber
or similar material be used ag a portion of the insulation on all wiring
in the heceiver,

i25. In general, the wiring is neatly arranced and carefully scldered
%o the terminals. A somevhat excessive amount of solder is apparent in some
locations. In most locations, the wiring has been thoroughly secured to the
terminals hefore soldering, so that the solder is not required to provide
mechanical support. Soldersa Joints have not been cleaned or lacquered and
soldering flux (apparently rosin) has been left on the Joints, although there
is'no evidence of the use of corrosive soldering flux.

gﬁwwsfw.. e g
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126.  The components are not labeled to designate their location in
the circuits. 411 fixed resistors are enclosed in ceramic or phenolic
sleeves except two wire wound 10 watt resistors which are coated with a
vitreous material. The fixed resistors and Phenolic-eneaged fixed econe
dengers are color coded %0 indicate the magnitude of their reglstance or
capacitance. The registors encased in vitreous material are provided with
meétallic bands on which are imprinted the resistance values. Suitable name
plates sre attached to the cases of the filamend and plate transformers and

of the filter remctors. # namd plate of Navy standard design is serewed to
the front of the panel.

187.  Ho pilot lamp is provided %o indicate receiver readiness for
operation. dowever, the same purpose is served by two panel lamps, one of
which is located behind the main tuning dial afd one behind the logging
dial. These panel lamps are rated at 6 volts and are supplied from the
filament transformer. The lampe are Mazda type 44 of the single prong
bayonet style. The btayonet sockets are mounted by light aluminum bratkets
to the cover of the radio-frequency section and to the frame of the gear
system, respectively,

128.  Host camponents and all vacuum tubes are readily accessible for
replacement or servicing. Eowever, withdrawsl of the chasgis from the cabi-
net is rendered inconvenient by the securing of the chassis to the bottom
of the cabinet, making it necessary first to remove the Heceiver from the

129, Heny of the smaller components are interchangesble with gimilar
components of other equipments, since they are of standard commercial design.
4% a consequence of the special nature of this equipment, however, other
components, notably in the r—f and i-f eircuits are not interchangeable
with components in other types of receivers.

130. Woed ig not used in the construction of the Receiver.

131. Iron is useg Sparingly where not essential for electromagnetic
purposes.  However, the plate supporting the bearing for one end of the long
antenrna trimmer condenser shaft is of magnetic material, probably nickel-
blated iron. Some of the nardwars of the toggle switch and phone jack
frame are of iron.

132. So far as has been ascertained, standard threads have been
furnished on all bolts, studs, screws, etc,, used in the Beceiver, With
exceptions such as those noted in paragraphs 119 and 131, the bolis, screws,
and washsrs appear to be of nickel plated brass. However, the set screws
used in control knobs and flexible couplings are of steel, the former
apparently nickel-plated, the latter cadmium-plated.

133. ALl vacuum tube sockets are of the single-unit type and appear

to te satisfactory in deslgn and choice of maeterials. These sockets are no*
separately shock mounted. Hef. par. 100.
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134. The tuning controis operate through positive gearing of the
split~gear type. Ten nickel-plated brass gears are used. The four larger
gears (3 inches diameter and 0,087 inch total thickness) and one small gear
{3/4 inch diamster by 0.067 inch thick) are of the double section type with
2 spring take-up betwsen sections to reduce backlash. The other gears of
the five pairs are in one plece, two being 1 inch diameter by 1/4 inch
talck, two 13/32 inch dismeter by 0.20 ineh thick, and one 1 inch diameter
by 0.20 inch thick. These gears are mounted within a frame consisting of
o nickel-plated brass plates 3-3/4 by 7-1/2 inches and about 1/16 ineh
thick mounted 7/8 inch apart parallel with the fromt panel and about 1-1/4
inch vehind it. Some of the set secrews and nuts ef this assembly are of
ferrous material znd show signs of rust. A4ll of these gears operate togethey
to form a mechanical vernier buning assembly which includes the two illum-
inated dials, one of which (the main tuning dial) is placed in the gear
train in a position where it rotates about 350 degrees while the tuning
condenser moves from its minimum to its maximum Capacitance position. The
other dial (tne fine logging dial) is at g point in the train which causes
it to turn 23 complete revolutions during the same change. These dialg
are made of a rather brittle material having the general appearance of
celluloid and being about 0.018 inch thick. These dials showed a tendency
to warp and the logging dial oroke when it was ettempted to bend it back
80 that it would not rub the inertia wheel during its revolution. It is
recommended that these dials be made of a somewhat heavier material having
less tendency to warp and a smaller degree of brittleness, Further details
on the tuniug system are given in paragreph 87, It is recomnended that the
tuning drive eluteh spring as well as all split gear springs be made of a
non-corrosive metal or be suitably coated to resist corrosion. The amount
of backlash in the main tuning dial is given in Tabdble 1. The backlash is
considersd satisfactorily small.

135.  The small r~f gnin, antenna trimmer, a—f gain, a-m/f-m and
tone contrel knobs are provided with a bevel skirt on which the graduations
or suitable markings are inscribed. The knovs are 1-1/8 inch in diameter
2ad project about 1 inch from the panel. The skirbs are 1-1/2 {nch in
diameter and are beveled at an angle of about 40 degrees with the panel.
ref. par. 87.

136.  The tuning control knob is in the form of a wheel 2-5/16
incnes in cutside diameter and secured to its axle by 3 flat spokes. This
knob and the smaller control knobs are formed from a hard pheaolic material.
For rapid tuning over the frequency range, as in searchiag operations, it
would be convenient to incorporate a crank handle with the tuning control
knob,

137.  ¥o locking devices are provided on the tuning countrol or the
otuer controls. It is recommended that & lock be provided o prevent motion
of tine tuning control due to accidental contact during communication use at
a fixed frequency.

138. The weak-signal selectivity of the Recesiver is shown in plates
2, 3, 4 and 5. Plate 5, the selectivity measured with a signsl near the
intermeaiate frequency {18 Me), is to be regarded as nmore relisble than
the overall selectivity results shown in plates 2, 3 and 4 because of the
difficulties involved in using ultra-high-freguency slgnal ggne:atq?gf

!
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139, Overload selectivity characteristics wers obtained by the
method described in paragraph 43. An overload selectivity curve is given
°n plate 30. Interfering signals (unmoduleted) of 1.4 volis (at Receiver
antenna terminals) at 144.5 Me cause a 6 db decrease in & moderately strong
(less than 30 micrevolts) modulated desired signal output when the frequency
difference beiween desirad and interfering Signals is about 1.9% or 2.7
megacycles. In addition to the brincipal overload characteristic of the
receiver, ootained vhen the transmittey {which wasg used as the sourée of
interfering signal) was tuned to frequencies near that of the desired
modulated signal, other overload regions were observed when the interfering
signal frequency was 108.5, 112.7, 118.4, 130.1, 137.1, 183.1, 182.7, and
173,86 megacycles. These additional overload characteristics are caused
(with possible exception of the 112.8 Me response which is close 50 the

of the test transmitter master oscillator frequency when one of these
maitiples happens to coincide with the frequency to which the Receiver is
tuned (144 ke in the case illustrated by plate 30). For example, when

the transmitter output is at 108.5 Mc, the master oscillator freguency is
108.5/12 = 3,05 Mc, the 16th miltiple of which lies near 144.5 lic to which
the receiver is tuned. Similarly for the other responses: 112.7 x 23/18 =
144.1, 118.4 x 22/18 = 144,5; 130.1 x 20/18 = 144.5; 137.1 x 19/18 = 144.8;
153.1 x 17/18 = 144.68; 162.7 x 18/18 = 144.6; 173.6 x 15/18 = 144.8 Me.
#ltnough these resulis are limited in application to the pariicular trans-
mitter used in these tests, they may be considered typical of interferences
to be esxpected from locally operating transmitters of the frequency multi-
plying type.

40, & voltage, of amount indicated in table 8, is present 2t the
anténna terminals of the Receiver arisingfrom the heterodyne oscillator,
It is possible that the resulting radiation from the receiving antenna may
cause interference with loecal ultra~high-frequency services, The outputs
at frequencies of 200 Mc and higher couid not be measured becaunse of thae
limitation in amount of voliage available from the standara signal generator
used for calibratgion purposes. 4Ab these iwo frequencies, it was merely
established that the voltage was greater than 20,000 microvolts. '

141. The power supply is mounted within the receliver cabinet. The
power requirements of the keceiver are indicated in table 6. Xef. par. 886,

142, The main tuning aial is calibrated in megmeycles with markings
at two megacycle intervals, 4 logging dial, affording finer calibration
logging, is provided in conjunction wits the arbitrary counting scale on
the main tuning dial. The accurecy of calibration of the heceiver is indi-
cated in plate 12, ‘The relationship petween readings of tne logging dial
and of the frequency dis] is given in plate 13. Tef. par. 87, The direct
reading dials make Unnecessary the use of calibration charts unless the
meximun calibrotion end reset accuracy available with the logging scales
&re reguired.

143, The frequency stability of the oscillator was determined under
tae conditions referred to oelow.

(a) The variation of oscillator frequency during warm-up from a
c¢old start is given in pilates 28 a Sgwagpnmimryiy :

e
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(b) The influence of humidity changes on oscillator frequency
is shown in plates 26 and 27.

(¢} The effect of amblent temperature changes on the oscillator
frequency is given in plates 24 and 25.

{a) The variation of oscillator frequency with line voltage is
shown in plate 23,

(e) When the oscillator tuce is exchanged, the frequency of the
- oscillator may shift by as much as 55 kilocyeles apcording
to results of tube interchange tests in which the oscillator
was given time $o reach frequency equilibrium.

L4, The sensitivity of the Receiver wvas measured at seversl fre-
quencies by each of two signal generators. The results are assemoled on
plate 1,

145, The fidelity was measured in several ways. The overall fidelity
wes measured with a modulated signal from an ultra-high-frequency signal
esfneretor which had a considerable amount of frequency medulation. Ref.
plate 6. The fidelity was also measured with a modulated intermediate-
frequency signel applied to the converter tube grid from a signal generator
of the modulated amplifier type having a very small amount of frequency
modulaticii. Ref. plate 7. Finally the fidelity of the audio amplifier
itself was measured under "F-M" and Mi_M" awdio input conditions., Ref,
plates 8 and 9,

146, The audio harmonic output of the Receiver was measured by
means of & wave anelyzer and the results are shown as a function of inter-
mediate-frequency input voltage in plate 20, of modulation depth in plate
2l and as a function of load resistance in plate 22.

147.  The automatic volume control characteristic of the Receiver
was measured as deseribed in paragraph 26 with results plotted in plate 15.
The resonant overload Characteristic is shown in plate lz.

148. The noise limiter was falrly effective in reducing the inter-
fering effects of noise peaks of high intensity and short duration. Tests
in this Laboratory on other equipment indicete that the shunt type of
diode limiter used in the subject receiver is not so effective as the series
or Karr type of diode 1imiter.

149, The maximum output powers available from the Receiver are shown
in table 5. The harmonic content of tne audio output when the power was
meintained at 2 watts is shown in plate 22 for various losd resisitanpes.
‘he output impedance devistes somewhat from the nominal values as indicated
in table 4. an output impedance of 800 ohms for loudspeaker or phone
reception is recommended in order to conform with current Haval raceiver
practice.

i50. The Keceiver is provided with an input meter indicating the
approximete signal level in terms of "S® units or do above the 59 level.
kef. par. 79. This meter was calibrated in terms of 150 le siéna}“inpgt .

g
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veltage. kef. plate 17. The meter is so locataed that it may be easily
replaced. It is not of a Havy standard rattern. The meter graduations

are legibls at a distance of 2 feet in an 1llumination of 1 foot-candle.
Calibration with respect to a standard input refsrence level of 1 microvelt
on a db besis, identifying it as an "input meter", would be in keeping with
Haval practice.

151. The shielding of the Receiver appears to be adequate hoth
externally ang internally. The cese and other external parts are at ground
potential during cperation.

152.  The monitor operation of the Receiver was fairly satisfactory,
Clear voice signals were received from the Model XTBT transmitter operating
a2t full power into its antenna spaced 66 feet from the doublet receiving
antenna; however, some crackling noise was heard during these monitor
tests; the origin of this noise was poseibly in imperfect contacts within
the transmitter.

153, No transmission 1inesor antenna were supplied with the Receiver.
It is recommended that the keceiver antenna input terminals be Titted for
voncentric line rather than two wire line feed. Standard Havy concentric
Jack fittings could ve applied to attain a greater degree of standardiza-
tion with other shipboard equipments,

184. Two electrolytie condensers are used in the Beceiver for
cathode by-pass purposes. These condenserg operate at potentials less
tnan 50 volts.

155, 411 front of panel markings snd dial graudations appear to
oe permanent and of such size as to pe readily readable at & distance of
2 feet under normal operating conditions with illumination as low as one
foot-candle. The arbitrary scale calibration of the main tuning dial might
be misinterpreted as g frequency scale because of the legend "Hegacycleg?
applied to the entirs dial.

156.  Vacuom tubes used in the Heceiver are listed ip paragraph 50.
The numcer of tubes and the number of tube types are believed to constitute
& reasonable minimgn considering the special requirements in design of
ultra«high—frequency recelvers. Among the tubes used in the Receiver,
the following are on the Navy Standard Tube List (corrected to September 17,
1941) under the following classificatione:

(a) Active List

Preferred trpes 954
955
8AD7
6H6
6SK?
VR-150~30

(b) Inactive List

HReplacement only BAC?
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Vacuum tuves type 6507, 6V6 and 544G are not on the iiavy Standard Tube
List, although type 6V6 GT is on the active 1list of preferred types.

1567.  Two fuses (Littlefuse type 34G) are provided in the a-c¢ power
circuit. They are mounted within easlly accessible molded phenolic
recepincles in the rear apron of the chassis and are readily replaceabie
without removing the chassis from the cabinet. One end of the fuse
cartridge fits into a metal spring socket mounted on a screw oy whaich it
may be secured in the receptacle containing a socket for the other end of
the fuse. The outside end of the sorew is fitted with e molded phenolic

capg with a slot to permit use of a screw driver in removing ormeplacing
the fuse.

158.  An instruction book, reference (1), has been furnished with
each Heceiver. This book does not cover all points usvally included in
instructions furnished with Naval equipment. It is recommended tha% con-
slderation be given to reqguiring that the Manufacturer furnish drawings
and instruction books in conformity with paragraphs 1.1 znd 16-2 of
BuShips specification RE 134 571C.

159.  Ho spare parts were furnished with the Recciver. It is recom-
mended that consideration he given to the procurement of spare parts to
te furnished in accordance with paragraphs 14-1 to 1<¢-4, inclusive, of
fureau of Ships specifications Ho 134 5710, in so far as these paragraphs
nay apply to the subject Heceiver.

160. In order to serve as a basis for final compukaiion of spare
parts requirements, tne following list of sugegested spares has been
compiled using paragraphs 14-1 to l4-« of specification R2 13a 571C as
a guide.

Quantity Symboel
of Spares Designations
per Receiver (ref. plate 112) Description
8 C3 04 €5 Cg Cg Cyq Heceiver type mica fixzed
G13 Cz7 Cs9 Cgp Cey Cgo Capacitor 300 mmf + 20%
g3 Orp Cra
1 Cg C1p Ceramic Fixed Capacitor
5 to 8.5 mmf
5 Ci4 Cpy Cpg Cag Osy Cnp Ogy Receiver type mica fixed
Ce5 Cge Cpv Sapacitor .01l mfd + 20,
1 C17 Cas Receiver type mice fixed
Capacitor .00+ mfd. + 10%
i Cig Cop Variable Ceramic Capacitor

2 - 6 mmf {Centralab)
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Quantity Symbol

of Spares Designations
per hecejver (ref, plate 112) Descripgion

1 C1g Cpy Heceiver type mica fized
sapacitor .003 mfd & 20%

4 020 Ca7 Cag Czz Receiver type mica fixed

Cagq Cyz Caq Capacitor .00Q2 mfad + 200

5 C21 Opg Ca8 Cs1 Cgo Reeceiver type mica fixed

Cgq Cgs Cg3 Cgp Capacitor .01 mfd + 20p

2 Cz1 C38 Cag Heceiver type mica fixed
Capacitor 50 mmf + 20%

1 C4a0 Cpa Receiver type mica fixed
Capacitor 25 mmf + 20p

1 Cas Oygv agcelver type mica fixed
Capacitor 500 mmf 4 20%

1 Cag9 4lectrolytic capacitor
40 mfd 100 volts

1 Crp slectrolytic capaecitor
20 mfd 100 volts

A 054 Lr55 056 U5? 058 i-'aper ca_pacit.or (011 filled)
4 mfd 800 volts

1 Os3 Receiver type mica Fixed
vapacitor 003 mfé + 204

2 Ugg Cgg Cm Ceramic type fixed
Capacitor 100 mmf + 10%

1 7 G Hadio Frequsner Irimper Conden-
ser (Special design by Halli-
crafters)

5 L15 €18 Cg2 Caz Intermediate Frequency air

C29 Cz0 C35 C41 Can Trimmer Condenser

1 Cag Paper Capacitor
.05 mfd 400 volts

1 Ryg R-F gain control poteatiomster
10,000 obms (Hallicrafters
#25~058)
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Quantity
of Spares
per Heceiver

Symbol
sesignations

(ref. plete 112)

Deseription

1

Rag Bsp

Rgs

Ry

Rp kg Ryq

Rz Ry RBg By Rg Byg
Ra3 Rag Rzo

Rg

Riz B3 R19 Rao
Rzz Rz7 Bgs Ras
R5
R
Rig Rpq Rgo
221 Ezg
Raop

Reb

Rpgs Rzg Bop

Rag

Ray Rzg

- 37 .

Yolume control

and Veolume control

Potentiometer {(Hallicrafters
#35-069) 1 megohm

Tuning meter adjustment rotentio~

meter
#25-060)

Fixed Hesistoer
1/2 watt

¥Fixed Resistor
- 1/2 watt

Fixed Resistor
1/2 watt

Fixed Resistor
2 watie

Fixed Kesistor
1/2 watt

Fixed Resistor
1 watt

Fixed Resistor
1/2 watt

Fixed Resistor
1/2 watt

Fixed Resistor
1/2 watt

Fixed Resistor
1/2 watt

Fixed HResistor
1/2 watt

Fixed Resistor
1/2 watt

Fixed Resistor
1/2 watt

Pixed Resistor
10 wabtts

Fixed Resistor
1/2 watt

1500 ohms (“sllicrafters

2.2 obme + 10%
250 ohms + 10%
1000 ohms + 20%

12,000 ohms + 10p@

100,000 ohms + 20%

100,000 ohms + 105

40,000 ohme + 10%
300 obme + 10p

35 ohms + 20

150 ohms + 20%

16 ohms + 10p
500,000 ohms + 20w
800 chms + 10%
7500 ohms + 104

50,000 onms + 20w
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Quantity Symbol

of Spares designations
Rer Heceiver _(ref, plate 112) _ _ Description
1 Rgo Fixed Besistor 1 megohm + 0% 1/2 watt
2 Rz4 B35 R4y Rsp Pixed Resistor 250,000 ohms + 20%
1/2 watt .
1 R4p Fixed Hesistor 3900 ohms + 10% 2 watts
1 Rgp Fixed Resistor 3300 ohms + 10% 1 watt
1 Ran Fixed Resistor 330,000 ohms + 10w
1/2 watt
1 Rgm Fixed Resistor 200,000 ohms + 20%
' 1/2 wabt
1 g Fixed Resistor 3000 ohms + 20» 1/2 watt
1 Rsz Fixed Besistor 320 ohme + 105 1 wait
1 Rra Fixed Resistor 4700 ohms + 204 2 watts
1 Rsg Pixed Resistor 3200 ohms + 100 10 watts
1 Rgw Fized Resistor 20,000 ohms + 10%
1/2 watt
1 R5g Fixed Resistor 4000 ohms + 10 1/2 watt
1 Rsg Fixed Resistor 5000 ohms # 104 1/2 watt
1 Bgo Fixed Resistor 300 ohms + 10, 1/2 watt
1 Rg1 Fixed Hesistor 150,000 ohms + 20%
1/2 watt
1 %10 Output Transformer, Hallicrafters #7329
2 31 Sp By Sg Toggle Switch
1 Sg Wafer switch
1 513 Meter switch (mounted on dack of gain
control H16)
2 — Acorn Tube Sockets (Hamwarlund #USS 900)
5 — Octal Sockets (Amphenol #MIPgT)
2 F) Fy Cartridge Fuse 3 amp. 250 volt

{Littlefuse Lah. type 3AG)
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Quantity Symbol

of Spares Designations
per Heceiver _ (ref. plate 112) Yesoription
Complete Set Vacuunm Tubes As listed in Paragraph 50
1 Holded phenolie or similar insulated
Serewdriver for alignment
1 I} I Panel lamp 6.3 Volt Mazda 44

‘Spare parts boxes are Tecommended in accordance with Havy Depart-
ment specifications 49-3-9.

161, #n octal socket is provided at the rear of the chassis, Thisg
socket may be used to receive leads from a d.c. bower squrce to replace the
iaternal rectifier Power supply. For normal a.c. bperation, using the
receiver power Ssupply, it is nécensary to insert a jumper plug in this
d.c. operation socket, When it 1s desired to operate the Heceiver on an
. external d.c, supply, this jumper plug is removed and a similar Plug,
carrying the d.c. leads, is inserted in its place.

1862, It is possible %o Pt the Receiver in a standby condition from
& remote position by connecting the remote switch or relay contacts through
a cavle to two prong plug vhich is inserted inte the corrosponding socket
on tne rear apron of the receiver chassis. This socket connects the
external contacts acress the standby switch (marked "Send-Rec!") in the
hecejiver,

163. Suumary of Defects which might adversely affect satisfactory
operation in Naval Shipboard service:

(a) Ref, par, 124. The wire insulation mey nod prove satis-
factory from the points of view of moisture abserption,
aglng and power factor. The woven faoric insulation used
on some of the wiring in the Receiver is less impervious
te moisture than ruboer or other homogeneous covering
which is preferred for use in Javal equipment.

(b} Ref. par. 115. iio facilities are provided for securing
the Heceiver to m table.

{c) Ref. par. 118. The cabinet and chassis are not designed
for ready removal of the chassis for servicing or replace-
ment operations. Jo handles are provided for this purpose
and the shock mounts are not suitanle for securing to a
tanle,

(d) Ref. par. 137. ilo means are provided for locking the
tuning econtrol at a desired position.

T g s
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(e) Ref. par. 155. There is B possibility thet the logeing
scale on the main tuning control may be mistaken by
uninitiated personnel for a frequency scele sinece the
entire scale is indiscriminately labeled ¥Frequency in
Megacyclea™,

(f) Ref. par. 113. The glass window over the main tuning dial
vas not firmly secured. .

(&) Ref. par. 98, Wax inpregnation treatment was not applied
to all fized resistors, fixed condensers and terminal
strips,

(k) BRef. par. 134. ihe material used in the main tuning and
logging dials was somewhat orittle and subject to warping.

(1) Ref. par. 112. The long antenna trimmer condenser shaft
is inadequately supported and may oe gsuvject to excessive
vibration and possibly to breakage of the cougling fixture.

(J) hef. par. 122, Ihe internal tooth lock washers liberally
€aployed in the Receiver are suoject to decrease in use-
fulness after repeated disassembly and reasseably,

(k) Ref. par. 105. The thin silver plating used at r-f moving
contacts and in switeh contacts is suoject to wear and
subsequent erratic operation.

(1) Ref. par. 125. Soldered Joints have not veen cleaned
aqad lacquered.

{m} Ref. par. 125. to components are marked to indicate their
position in the ecircuit.

{a) Ref. par. 131, 4 small amount of ferrous material is used
in the Receiver where not essential for electromaznetic
purposes.

{0) Ref. par. 150. fhe input meter indicates in terms of
B 14
units not familiar to Faval personnel.

(p) Ref. par. 158. The instruction book furnished by the
#anufacturer does not give sufficient data on the charactep.
igtics of the Receiver,

(q) Ref. par. 88, The Receiver antenna input terminals are

arranged for a two-wire balanced line input-instead of the
Concentric line uabalanced type used in Waval equipment.
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CONGLUSIONS

164, The kodel #-Save Keceiver meets the stipulations of the ilang-
facturer's descriptive specifications, referencs {5), with certain excep-
tions.

145, In general, the construction of the Heceiver ig sturdy and the
accessibility of componente good. Generally good materials and design are
evident throughout with exception of the type of hook-up wire used and of
the lack of sufficiently thick 8ilver facing on contacts used in gwitches
and rotary condensers. Ho provision is made for securing the Receiver to
a table. Withdrawal of the chassis from the cabinet requires the removal
of screws from the bottom of the cabinet,

188. The oscillator frequency is affected by changes in ambient tem~
perature and humidity, altoough tnig instability is relatively unimportant
if a local frequency reference, such as a transmitter or a crvstal freguency
indicator ig available. The bandwidth of the intermediate-frequency channe]

also because it restricts the speed at which the tuning ma; be varied with-
out danger of passing over a signal nnneticed., For com:mnication service,
tnls relatively narrow acceptance bandwidth appears to ve of little conse—
quence if the receiver is to be attended and if the attendant has at his
disposal suitable frequency stand: rds for tuning adjustmeante as reguired.
The selectivity curve banawidta ratio between 50 db and & db levels is con-
sidered poor as compared to existing davy receivers.

167. The operation of the Receiver is simple, tuning teing accomp-
lished with a single coutrol. The Receiver is thersfore su1itable for
searching or other applicationsin which rapid shifts in tuning are
desirable.

168, The Eeceiver cannot be accurately preset to a given frequency oy
its owm calibration, as no crystal calibrator is included. however, it
would be satisfactory in communication service when the frequency to be
received is icentical wit. the loecal transmitter frequency, permitting the
Receiver frequency to ve adjusted to the latter. ap external calibrating
device would be essential to preset the Heceiver witi: precision to fre-
quencies other than those of local transmitters.
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TABLE 1

Backlash in Tuning Condenser Drive

Bacmigg
Hecgiver Tuning Frequency in Logeing Dia) Divisions in Xe
130 Mc 1.2 40
150 1.2 55
200 1.4 51,
TABLE 2
Intermediate Frequency
Signal Rejection
Receiver Hesonant #icrovolts Input at Intermediate
Frequency Me. Frequency to_rroduce Standard Uutout DB Re,jection
130 65,000 96
14Q 110,000 102
150 130,000 107
160 120,000 103
170 70,000 48
180 £0,000 91
190 15,700 84
200 27,000 B4
210 520,000 111
Pa3L5 3
Image Rejection RBatig
heceiver Kesonant Image Frequency Image Input 23 ke jection
Frequency in He. in Me. For Standard Output, Ratio
130 a8 5400 Y5
1560 118 5800 (a
170 138 1060 62
190 158 220 45
210 178 480 48

. BT e 1 -
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Ta3LE 4

Cut Impedance
Cutput Terminal Matching Impedance
Fhone Jack = 20,000 -
5000 ohm Terminal 20,000 _
500 ohm Terminal 2,900 .
TAZLE B

Maximam Power Outoutg

Tap Terminstion EFower (Uutout
Phone Jack 600 < - 1.1 milliwatts
500 . —Terminals 800 e 5.0 watts
5000 . — Terminals 6000 —~— 5.0 watis

PABL 6

Power Requirement

Send - Receive RF Gain 60 Cxcle

Switch Position Switch Positioen Fower Input Eower Factor
Receive On 100 watts 77w
Receive off a5 76
Send Qff 57 70

L R
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TaBLS 7

Input Impedance

Freguency Input Impedance
130 Me 76 ohms
150 H0
170 28
180 20
200 60
210 39

TABLE 8

B-F Output from Uscillator

tieasagred at Heceiver Antenna Terminals

Uscillator Voltage
Beceiver Tuned to Useillator Treguenc at_sntenna Terminals

130 Me. 114 Me. 1610 microvolts
140 124 3300

150 134 4800

160 144 7300

170 154 14000

180 164 11500

190 174 19500

200 184 Greater than 20000
210 194 Greater than 20000
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