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AUTHORIZATION

1. The tests reported upon herein were authorized by reference
(a) below. Other pertinent data are listed as references (b) to (i)
inclusive.

Reference: (a) BuEng let.C-NOs-48078(12-1-W8) of

7 December 1936.

(b) BuEng Specifications RE 13A 500B.

(c) Contract NOs-48078 dated 28 April 1936
with contract notes.

(d8) Contractor's descriptive specifications
AS-P20714-B (issued 2 March 1936 by
RCA Mfg. Co. through contractor)

(e) NRL Report No. R-1140

(f) INM Philadelphia let.L4-3/41370 of
20 Nov. 1936 to BuEng.

(g) BuSkA let.NOs-48078(SPM) of 17 July 1936
to General Electric Company.

(h) BuEng let.C-NOs-48078(7-2-W7) of 16 July 1936
to BuS&A.

(i) INM Schenectady let. C-48078 of 29 Oct.1936

to General Electric Company.

OBJECT OF TEST

2. The object of the test was to determine compliance with
specifications, reference (b), of one Type CRV-46053 receiver and
one Type CRV-20053 receiver power unit, as a complete receiving
equipment and a part of the Model XTBR-1 equipment as a whole.

ABSTRACT OF TEST

3. The equipment was given the usual general inspection of
mechanical construction, parts and wiring. The electrical tests
for compliance with specifications, reference (b), are listed
below:

Sensitivity,a.c. and d.c. operation.
Selectivity, optimum and reduced gain.

Maximum noise level.

Resonant overload.

Audio frequency characteristics.

Automatic volume control.

Manual volume control.

Frequency stability.

Time constants.

Load impedance characteristics.

Effect of moving platform and vibration.
Measurement of variable capacitors.

Frequency wobbler range. DECLASSIFIED
Resettability.

Overload selectivity.

Operation during ambient temperature variation.
72-hour humidity test.

Dynamotor heating,
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Conclusions

The subject receiver is essentially a Model RAL receiver with
‘modifications to adapt it to the Model XTBR-1 equipments. The modi-
fications ¢onsist essentially of the provision of a protective panel
cover for the receiver with a rubber gasket between the pancl and
case, apd dynamotors in the power unit for d.c. operation.

The cover furnished, however, affords mechanical protection only,
the only specisl provision for spray proofing. being the gasket between
the panel and case of the receiver. The panel controls are not pro-
tected from spray, and eleven of the controls anter the panel with a
slip fit, which would probably protect the 1n81de of the receiver from
occaaional applications of spray, but not from any cohsiderable amount
of water. The power unit is definitely not spray proof, due to the
perforations in the case for ventilation, '

Construction throughout is mostly similar to the Model RAL, and
the workmanship is good with slight exceptions which are commented
on by the meanufacturers, who state that it is not up to the degree
of excellence whith may be expected in production. Some improvement
in the accessibility of parts is noted over the Model RAL.

In electrical performance, all specification requirements are
met with but one possible minor exception as regards attenuation
characteristics, which mey or may not be considered a defect, de-
pending upon the interpretation of the specifications. It is, in
general, very similar to the Model RAL,

Failure of the rcceiver to operate after the 72-hour humidity
test is believed to be due to breakdown of the rubber insulation on
the high frequency lecads, satisfacdtory operation being obtained after
the second 72~hour test, when these lezds were cleared.

There is same gquestion as to the degree of water proofing required
for this equipment. It is probable that with suitable canvas covers it

can be considered spray proof. With the covers removed, it definitely
could not be exposed to rain or spray without injury.
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Recommendations
It is recommended:

(a) That future specifications covering similar equipment require
that receiver blocking not occur with less than 1.0 volt input at the
antenna terminals.

(b) That the receiver and power unit not be considered rain or
spray proof with the protective cover removed and that the power unit
not be considered sproy proof under any conditions unless some form
of complete covering is furnished.

(¢) That the proposed canvas covers be submitted for inspection
and test to determine their suitability for the purpose intended.

(d) That means be provided in the power unit to prevent injury
of the ballast lamp from such vibration and shock as mdy be expected
from transportation.

(e) That in view of the reported ineffcctiveness of the taper
. pin method of securing tuning condenser rotor plate assemblies to
the drive shaft, the monufacturer be instructed to supplement the
pins with set screws as proposed by the Inspector of Naval Material,
Philadelphia, but in view of the thin wall into which these set
screws fit, extra vigilance should be exercised by the inspector to
assure that the screws are tight and that the threads are not stripped.

(f) That the flat springs which contact the rotor assemblies
of the main tuning condenser be of bi-metal construction as proposed
by the manufacturer's representative and that the contacting face be

* of silver not less than .015" thick.

(g) That the gasket between the panel and cabinet be redesigned
to give greater resiliency and compression and that the method of se-
curing this gasket be improved so that it will not interfere with its
effectiveness.

(h) That 2 higher standard of workmanship as regards soldering
and wiring be required in production equipment.

(i) That the detector coil for bands 1, 2, and 3 be more
thoroughly wax coated in production equipments.

(j) That the sheet metal parts of the chassis be free from
plugged holes such as displayed by the model and indicate remodeling
and patching. : :

(k) That the calibrated indicator dials on the main tuning
control be provided with suitable clearance so as to assure that
chafing will not occur to the extent that the calibration will be
injured from continued operation.
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(1) That the shield cans covering the coils be so designed that
there be ample cleasrance between the two threaded parts so removal and
replacement can be accomplished without such friction as will damage
the plating on the threaded arca; and that the contact obtained by
bottoming the can on its receptacle or the chassis be depended upon
for electrical conductivity instead of contact on the threaded area.

(m) That the several magnetic parts used in the construction
of the main tuning condenser as mentloned in par. 4-6 be made of non-
corrosive metal,

(n) That all parts be marked with Navy and/or manufactures's
type numbers in accordance with the governing specifications.

(o) That 211 tube sockets be properly and permanently marked
to indicate the type of tube required for operation.

(p) That lock washers be furnished on all nuts in accordance
with par. 4-16 of the governing specifications.

(g) That the rubber sleeving used on the bus wires running
from the band change switch to the coil terminals be considered as
unsatisfactory and that samples of the proposed substitute be for-
warded to the Naval Research Laboratory for test and approval before
use in production.

(r) That attertion be given to the band switch, particularly
on the higher frequency bands to assure precise positioning both by
the clicker and of the contacts themselves for-each engraved position.

(s) That anti-glare glass be furnished on the main tuning
indicator window.

(t) That in view of the fact that this receiver, and its
predecessor, the Model RAL, employ trimmer condensers depending
upon bearing contact, the Bureau pass judgment as to the reliability
of such contacts based upon reports from the Service on the perform-
ance of the Model RAL,

(u) That a more reliable method be employed for securing the
ceramic insulated antenna binding posts to the panel to assure that
they will not become loosened from ordinary service usec.

(v) That consideration be given to the fact that the type
P-72014-G 501 capacitors and the type CDH 63184 resistors feiled on
the salt water immersion tests. (Replacement units have been sub-
mitted and are now being tested.)

(w) That the Bureau furnish an interpretation with regard
to the specifications (par. 6-48) as regards the required cheéracter-
istics of the audio attenuators. (See par. 6-48 and Plate 33.)

(x) That a protective projection be placed adjacent to the
toggle switches on the power unit to prevent injury during trans-
portation when covered by the proposed canvas cover.
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(y) That, except for any defects that may develop as a result
of the tests not yet completed, this equipment be considered as
satisfaetory for Navel use after the recommendations as given herein
have been accomplished in a manner satisfactory to the Burezu of
Engineering.
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MATERTAL UNDER THEST

4. The material under test consists of one Model XTBR-l receiving
equipment, serial number 37, and includes the following units:

One Type CRV-46053 Receiver
One Type CRV=-20053 Power Unit

The receiver covers & freguency range of 300 kilocycles to 23,000
kilocycles and the equipment is manufactured by the RCA Manufacturing
Compaeny, Inc., Camden, New Jerseyy sub-contractor of the Genersl
Electric Companry, Schenectady, New York. The subject equipment was
received at the Laboratory on 9 December 1936.

METHOD OF TEST

5. Radio frequency voltages were supplied by a Model LN signal
generator, serial number 42 and a Modsl LC-2 signal generator, serial
number 8.

6, Audio frequency voltages were supplied by a General Radio
audio ogcillator Type 713=-A, serial number 141, used in conjunction
with & General Radio microvolter Type 5464, serial number 119,

7. Outputs were measured with a rectifier type meter of labora-
tory construction, serial number 2505; also a General Radio power
output meter Type 5834, serial number 16.

8. Capacitances were measured by the usse of & General Radio
Q" meter, Type 100-A, serial 177. R

9, Sensitivity, selectivity, maximum noise level, and resomant
overload wore measured using the procedure as outlined in paragraphs
7-7 to 7-10 inclusive of the specifications, reference (b). Overload
selectivity was measured in accordance with procedure outlined in
par,. 7-11 of specifications, ref.(b). Audio characteristics were
measursd by removing the detector tube and applying audio frequency
voltage across the plate terminal to ground through a blocking con=-
denger and resistor of a value equivalent to the plate resistance
of the tube.

10, Measurements were made with the low pass filter in and out;
also of the variable frequency attenuator, as required by par. 8-6 of
specifications, ref.(b).

ll;-.Maﬁual and automatic volume control characteristics:-were
measured as outlined in pars. 6-53 to 6=69 inclusive of specifica-
tions, ref.(b).

12. Frequency stability was measured under wvarious conditions

ag outlined in pars. 6=31 to 6-37 inclusive of specifications,
ref.(b).
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13. Time constants were determined by applying impacts having a
maximim amplitude of 5 volts through an electronic relay,to the input
of the receiver, in parallel with a radio frequency input from a
standerd signal generator, the output impedance of the signal generator
being suitably isolated from the impact voltage by resistgnoe and
capacity coupling. The output of the receiver was viewed on the screen
of a cathode ray oscillograph, and tho duration of the impact noted
as compered with the length of the image produced by the 30 cycle
sweop voltage.

14, Load impedance charactcristics wero measured with a General
Radio power output mctor.

15. A General Radio interpolation'oacillator, Type 617A, serial
number 30, was used to measure all frequency variations in the receiver
audio outputs.

16. The effect of vibration was determined by mounting the equip~-
ment on a stand capable of producing controlled vibrations of various
frequencies. Temperature variation tests were made in 2 thermostatical-
1y controlled temperature chamber for temperatures from +30° to +50° @.
72 hour humidity tests were made in the Laboratory test chamber which
is equipped for controlling both temperature and percentage of relative
humidity over the ranges required by specifications.

DATA RECORDED

17. The data recorded during the test are containsd in Tables 1
to 16 inclusive and Plates 1 to 44 inclusive, appended hersto.

PROBARLE ERROR IN RESULTS

18. The estimated overall accuracy for the various tesis made
is &g given balow:

"...I

{88

Reset

Frequency Wobbler Range
Sensitivity Control
Qutput Impedance

Time Constant 10%

Sensitivity + 10%
Selectivity + 10% input voltags
E + ,01% frequency variation

Meximum Noise Level + 10%
Resonant Overload + 5%
Audio Fidelity 3 0.5 decibsl
Frequency Stability + 5% in cycles
Frequency Overlap + 0.1

+

E

+

E‘

z

In estimating the overall accuracy of the results obtainsd, considera-
tion is given to the manufacturer's rating of probable srrors in the
instruments used; also the factors entering into the measurements in-
volved. In all tests, great care was exercised in the manipulation
of controls of the equipment under test; also the measuring equipment
and every sffort was made to reduce errors in observations to a

minimum.
P gk - g e
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RESULTS. OF TESTS

19. The specifications governing the manufacture of the
subject equipment, reference {b), include those specifications R
under which the Class IIA, Model RAL equipments were manufactured,
the latter specifications having been modified or extended by refer-
ence (b) to mest the Model TBR requirements. = g

20, Inasmuch as the constructional details are in most cases
similar to those in the Model RAL equipments reported on in refer-
ence (e), and by the same manufacturer, no comment will be made
under paragraphs of the genoral or constructional specifications
whore tho items are identical with those roported on in reference
(e) unless the specification requirements have not been fully met,

21. The circuit elements of the subject receiver differ from
the Model RAL in that a low pass filter has been provided instead
of a band pass filter and duplicate dynamotors have been added to
the power unit for providing B voltages from a six volt battery
source for d.c. opsration.

1-2. The subject equipment is of the general service type and
suitable for satisfactory operation over a wide frequency range on
vessels of the U.S.Navy, at Navel radio shore stations or in ports
able service, except &as may be noted in detailed comment in the para-
graphs following. :

1-3, Subject equipmsnt is suitabls for independent operatioh as
a portable receiving equipment. No tests have been made to determine
its performance when used in conjunction with the tramsmitter or its
auxiliary equipment due to the fact that the transmitter was not
availablo during the tims that these tests wore mado. Tosts will be
made to cover this type of opsration &s soon as tho transmiftter ik
available and results will be submitted when complsted.

1~4. The actual frequency range of the subject receiver is
284 to 24,500 kiloeycles.

1-7(c) . The subject receiver is not considered as having a high
degree of protection against strong local signals such as to permit
duplex operation aboard Naval vessels, since the receiver blocks at
the high frequency end of all bands with a signal input of from 100
to0 200 microvoltse

_ (f). At the threadsd end of shield cans, the plating has
coms off due to excessive friction resulting from toc tight a fit.
The exposed copper -will probably corrode in sall atmospheres and
thus prevent removal.

1-8. The reteiver housing is provided with & metal cover, which
however, is not spray proof. The cover is of the same height and
width as the pansl and stands out from the panel on four posts. The
securing screws g6 through the center of these postis to a throadgd
fitting in the panel. The face of tho cover is 2~1/8 inchos from
faco of panel, and tho sides and ends are bent back 3-1/8 inches’

* toward the r2nel, leaving an opening of 1 inch all around. This
‘llllllllllii' . ml=
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provides the mechanjcal protection of the receiver conirels, as reguired
in reference (g). The receiver case would be spray proof with the
protective cover in place except for comtrol shafti gpenings in panel
end with a better gasket behind the panel. At present, this gasket
is & strip of soft rubber packing 1/32" x 9/16" and is hard at the
corners, due to .the cement used. The material does not appear to
have the required flexibility in its present form to assure spray
tightrness and it is not probable that the meterial will become mors
flexible with age. At precsont, no protection from spray is provided
for tho receiver controls on the fromt of the panel. The shafts for
the various controls which enter holes in the panel, arc a close fit
and are considered watertight for imtermitient application of spray,
but aro not submergence moof . Tho powoer unit s no spray proof
gaskot on the pamel, and is entirely unprotected wherc perforated
for ventilating, making the entire unit definitsly not spray proof.
No canvas cover was furnished with this equipment. The contract,
reference (c), states however that receiver is to be spray proof
without the use of canvas cover. X

2-22. The power unit is equipped to permit operation from a
source of 115 volts 60 cycle, single phase 2.c. or from & 6 volt
(rated) storage battery through suitable dynamotors.

2-24 and 2-25. The equipment consists of one receiver and one
power unit complete with all vacuum tubes and cables necessary to
permit opsration from a source of either a.c. or battery voltage.

4=2, In connection with the mein tuning capacitor, it is noted
that tha rccommendation of the Inspector of Navel Materiel in para-
graph 6 of reference (f) has not been complied with, i.e., to provide
set screws to supplemsnt the pins to secure the rotor to the shaft.
Threaded holes haye been provided on sach rotor for the insertion of
set screws, as has previously been done, but the screws have been
omitted. This Laboratory has no knowledge of the need for the pro-
posed set screws to supplement the pins. The efficacy of the screws
is quesgtionable due to the thin wall of the slaeve through which
they pass, which would provide very little threaded arca to withstand
the required locking pressure. It is believed that if the present
manner of securirng with pins is determined to he inadequats, a2 more
rugged device than ths set screws should be provided. The plated
spring brush contacts which comtact with the collars on the rotors
of the ganged condenser may have limited life due to the possibility
of the plating wearing off. The manufacturer‘s representative states
nowever that a bi-metallic spring having a solid silver face will be
uspd in production,

4-3. The materials used are generally of excellent quality. No
tests were made on phenolic material as no sample materiel wag sub-
mitted from which to make the necessary test specimens. As described
uder par.l-8, the gasket material does not appear to kave ths re-
quired flexibility in its present form. The ceramic insulation with
lead washers on antenna binding posts arc satisfactory, but the fact
that they so frequently becoms loosened with use is objectionable.
Somc spring take-up, as a spring washor should be made a part of
the assembly so that as the lead washers compress, the spring washor
will take up the slack. The typs 38276 ballast tube in the power

-s-
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unit has & socket with a flexible mounting, which allows the tube to
slap against the sides of the shielded compartment with the normal
vibration caused during transportation in & truck. The lamp socket

is mounted on two flat springs so bent as to be effective in shock
proofing the tube from vibration of small magnitude, but during such
vibretion and shock as may be expected during transportation the lamp
and socket assembly mechanically oscillate without sufficient damping
as to prevent lamp destruction. Transportation on & rubber tired hand
truck bétwesen dbuildings at this Laboratory causéd slapping to the extent
that the truck had to be moved slowly to prevent breakege of the tube.

4-4, The soldering and wiring in the subject receiver are not
particularly neat. However, the manufacturers are. cognizant of this,
as stated in par.4-4 of reference (d), due to development work having
been carried on after assembly. It is alsc stated that for this :
reason it has been impossible to maintain the degree of excellence
in workmanship that is to be anticipated with production equipment.

There is insufficient wax impregnation on the detector
coil assembly for the low frequency bands 1, 2, and 3. Eight paper
tags on strings were left on this coil, which however were removed
for humidity tests. :

Thers are several holes in the chassis plugged with lead
or other soft mstal which discolors to give evidence of & patched
jobe.

The cement used on the gasket on the back of the panel
was permitted to cover the gasket face at the cormers, thus harden-
ing the gasket and reducing its effsctiveness.

The slow tuning dial was mounted so that a considerable
portion of the white paint on its face was removed by chafing during
tests.

4-5, The plating on the threaded portion of the copper coil
shields and their receptacles is worn off by such little use as they
have had to date. The exposed copper will undoubtedly corrode to
prevent removal, as the cans were found very difficult to remove in
their present condition. BSee par. 6-22 which describes the condition
of the transformers, filter, and condenser cases upon receipt, which
+he manufacturers claim have been put through the required cycle of
sdlt water tests.

4-+6. Magnotic material is employed for condenser, transformer,
and filter cases, variable potentiometer covers; main condenser shaft,
counter weight and coupling flange to worm wheoel; taporod pins sceuring
rotor condensor plates to shaft, contact collar to shaft, coupling
flangs to shaft, counter weight to skaft, thrust collars to worm shaft,
and worm to drive shaft.

The usc of magnotic material in units which are of induc-
tive nature such as transformers and filters is justified. The use
of steel fpr the various main condenser parts and controls &s men=
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tionsd above is desirable to assure ruggedness, but this material
should be of the “"stainless" variety. No tests have been made ‘to
dstermine if this material is “stainless" and no corrosion is in
evidence, All items mentioned above are however very magnetic.

4~T, Plates 43 and 44 show the operation of the reeeiver with
changs in embient temperature between the limits of 30° 'Fahrenheit
and 1250 Fahrenheit. Governing specifications do not limit the fre-
quency stability with change in temperature, and satisfactory opera-
tion in other respects is obtained over ths teinperature range
specified.

4-8. Line fuses are provided in the power unit, on both sides
" of the &a.c. line, and on the positive side of the battery line.

4-3., The top and boktom of the power unit case aro perforated
for ventilation. The individual casos enclosing the dynamotors are
not perforatod and during a continuous run for 7-1/2 hours, a rise
of 199 C. above ambient temperature wag noted within these casos.

4-10. No informetign as to the ability of the equipments to
withstand continuous operation is available other than that equipment
operated satisfactorily for the duration of the tests except far the
factor of rubber insulation, as described in par. 4-27 and 6=21.

It should be expscted, however, that the wire wound potentiomesters
and paper condensers have a limited life.

4=11. Satisfactorg pperation was obtained on a moving platform
when inclining up to 45° from the vertical in any direction.

4-12. When vibrating at frequencies up to 2,000 per minute, no
appreciable change was noted in the output level, or frequency of
beat note at the lowe® frequencies, and thers was not emough change
in beat note to pass out of audibility at the higher frequenciess

4-13. The intere¢bangeability of parts appears to be satisfactory,
but only the filters are marked with Navy type numbers. The small
capacitors and sockets have the manufacturer's identification marks,
but other parts sre npt marked with Navy type numbers or menufacturer's
numbers .

4-14, The name plates are in accordance with specifications
excopt as to size, which is 3" by 1-3/4".

Name plate far the receiver unit reads:

Receiver Unit
Type CRV 46053
Frequency 0.3 to 23 mc
Weight 77 Serial 37
A Unit of Model XTBR-1
Mfd for, etec
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Name plate for the power unit reads:

Power Unit
Type CRV 20053
115 volts 60 cycles 200~-60 watts
or

6 volts DeCor 6 amperes
Weight 77 Serial 37

A Unit of Model XTBR-1

Mfd for, ete.

The menufacturer's nams on each plate being given as RCA Mfg.Co.Inc.
The plates are of non-magnetic material,

4~16, The requirement of approved lock washers or their approved
equivalent is generally complied with. There are, however, several
nuts not lockéd, notably the antenna binding posts. All radio fre~
quency leads are secursly soldered and there are no signs of corrosive
flux.

4-20, Vernier sceles have 100 divisions, marked every 10 divisione
on a 50 - 0 - 50 basis,

4-22. Solid bus wire is used for radio frequency leads and ig
color codede

4=25. The results of the first humidity tesits indicate that the
rubbsr slseving over the high potential radio frequency bus leads run-
ning from the band change switch %o tho coil terminals is of inferior
quality. It was found that when leads, so covered, wers rsarranged to
prevent physical contact of the rubber covering with the chassis or
with other leads, tho dstoctor would oscillate on bands 7, B, angd;9;
wheroas previous to this rearrangement and afier humidity submersion
for 72 hours, the detector could not bs made to oscillate on these
bands. A second humidity immersion did not affect detector oscilla-
tion when these leads were in the rearranged posiftions. It is believed
that this material has a poor power factor but no tests were made dus
to lack of sample meterial. The rubber appeared to lack resiliency
and would not stretch appreciably without breaking.

4=26, 4-27, and 4=-28. No samples of wire were submitted for test.
The wire appears %o be of the same construction as used in ths Model
RAL,

5=5, The measurements of the receiver unit are as follows:

Height 14-1/8"
Length 19-1/4% including handles
Depth 17-3/8" over mmnel controls =

18-5/8" over socuring screws for
pancl control cover,
Weight 77-1/4 1lbs. including pancl control cover.
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5-6. BSatisfactory operation was obtained with & line source of
115 volts, 60 cycle, single phase a.c., with either side of line
grounded, also froma 6 volt battery source.

5;'?‘. The measurements of the power unit are as follows:

Height 13~1/8"

Length 14" without handles, 15-1/4" with handles,
Depth 15-1/4" over panel conmtrols

Weight 77 1bs.

5=-9, 5=10. One interconnecting cable is provided between receiver
and power unit, 8 ft. in length, and one cable between power unit and
battery, 10 ft. in length,

A plug only is 'pro'vidad for the a.c, line to power unit.
Cables are rubbsr covered and battery cable has clips at battery end.

5-15, The controls on the fromt of ths receiver panel are as in
the Model RAL. The power unit panel has an additional switch and
plug receptacle for d.c. oporation. However, these ars placed sym-
metrically and present a pleasing appearance.

5-16. The marking adjacent to each control is also similar to
the Model RAL on the receiver unit. The power unit has marking for
the added conmtrols to conform with that on the original controls as
in the Model RAL.

5-18, Photo etched name plates have been supplied, as in the
. Model RAL.

5-19., The tube complement is as below, which is in accordance
with specifications and is also the same as in the Model RAL.

Receiver Power Unit
lat r.f. 38646 Ballast lamp 38276
2nd r.f. 38646 : Rectifier 38180
PER - 38645 Voltage regulator 38274
1st Audio 38646
Qutput 38041
AVC 38041

5-20., The band change switch is similar in construction to the
Model RAL. It is also noted that an apparently satisfactory job has
boen done in riveting the rotor contaet points to the support springs.
‘When returning to position 9 on tho bend change switch, the beat note
may be chenged as much as 3,000 cycles from that obtained from a
former positioning of the switch. This indicates inconsistont posi-
tioning of the switch as govorned by tho clicker. Tho mochanical
variation is not sufficient to be readily detocted., The fact that
the position of the rogenoration control for start of oscilletion
doss not vary with switch operation indicates that the contact re-
sistance remains normal.
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5+21. The positioning devices provided appsar to be mechanically
positi¥e but as stated in par. 5-20 above, there appears to be a
noticeable lack of reproducibility on band 9 when congidered from the
electrical point of view.

5-22. Silver faced contacts heve been provided on the radio fre-
quency ‘band change switches. It is assumed that this requirement of
the spetifications does not apply to power, decibel, and audioc attenu-~
ator switches, which are not silver faced.

5=23. A decimel system of marking is employed on all dials,
as comtradistinct tov actiml degres markings,

5=25. None of the dials or indicating devices depend on any
intermal or special lighting of tho dial amd aré the same as in the
Model RAL. Markings are visible in accordance with specifications.
However, it is noted that the use of anti-glare glass on the meters
permits them to be more easily read than the tuning dials which are
apparently covered with ordinery glass.

5-28, All verniers are &8 in the Model RAL and eare capable of
being reset to within approximately 0.5%.

5=30. Panel operated verniers are prov':l.ded for each radio fre-
quency circuit, also the detector circuit in accordance with speci-
fiecations.

5-33. Capacity verniers are calibrated with zero center in ace
cordance with specifications.

5~34. The various units ars apparently slectrically and mechani-
cally interchangesable with the Model RAL, but a Model RAL oquipment
is not availablo at this tims for direct comparison.

5-35. Friction and pressurc contects are at a reasormable minimum,
as in the Model RAL. It is noted, howsver, that tho shisld can for
the detector coil, bands 4, 5, and 6 is & very tight fit, and it is
difficult to screw the cover in place without jamming. If not proper-
ly screwed on, as was the cage when first removed for inspection,
noises are apt to develop. I%. is also noted that the trimmers in
radio frequency and detector circuits depend upon bearing contact,

5-36. The integral parts of ths units are ungsually accessidle,
and so mounted that replacements may be effected with a minimum of -
disassembling, The cobjectionable features criticized in ths Model
RAL have been eliminated,

5«38, The linearity of the main tuning condenser calibration is
shown on Plate 1.

5«39, The output trangformsr is claimed by manufacturers in
reforence (d) to he electrostdtically shielded. No overall feed
back is noted in tho racei.ver.

: -10=
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5-48, The receiver is provided with “on-off" switch for opsning
tho tube. hoator and other circuits normelly drawing current when in
tho off position. This switch functions with links Popen” as for
battory oporation, otherwise the links short circuit this swiich.

5-49, Short circuiting links are provided for the switch men-
tioned in the preceding paragraph for a.c. operation, and the mount-
ing block is stenciled to indicate their funciion.

5452. Antenna-ground terminals are located on the front of panel,
in accordance with contract notes, reference (c). These are'at the
upper left hand cerner of the receiver panel.

6-1. The pensitivity is shown on Plate 2 for a.c. operation and
on Plate 3 for d.c. operation, end is within specification limits
throughout all bands for both types of opsration.

6=2. The selectivity is shown on Plates 4 to 12 inclusive at
standard gain, and on Plates 13 to 21 inclusive at reduced gain, the
resomant input being increased ten times, and the gain reduced to
maintain the same output. In taking these sslectivities, some secondary
peaks were observed at tho lower frequencies, all of which however are
within the specification limits, and are not recorded.

6=-3. Maximum noise levol for all bands is shown on Plate 22,
Tho maximum veriation through the working range of amy frequency band
is loss than 12 decibels and is within specification limits,

6-4. Resonant overload is shown on Plates 23 to 31 inclusive
and doos not occur under 300 milliwatts.

It will be notcd that blocking occurs with an input of from
100 to 200 microvolts at tho high frequoncy cnd of all bands, indicating
a comparetively narrow range of input voliages ovor which overall ro-
ceivor reosponsc may bo obtainod.

6=5. Overload selectivity is shown on Plates 4] and 42, and is
within specification limits.

6-6, The receiver is of the tuned radio frequency type as in the
Model RAL.

6-7. Three resonan} (tuned) circuits are provided, as in the
Model RAL-.

6-8. CW reception is accomplished by the autodyne method.
6=9. Tuning is accomplished by one main tuning control.

6=10. Panel operated verniers require setting but onca far
each frequency band, this procedurs having been followed in tgking
sensitivity measurements which were all within specification limits.
The full scale capacity of the trimmer capacitors is found to be as
in the Model RAL, and within spocification requirements.
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6-11. Two separate antenna binding posts are provided. The
ons marked "Antemna" connscts directly to the input transformer,
while the one marked "Common" feeds through a series condemnser to
the transformer. This series condenser increases the receiver in-
put impedance to permii multiple reception without undde loading of
the antenna , These posts are not suitably secured to prevent loosen=-
ing when subjected to normal usage. The input impedance for both
conditions is shown on Tabls 1l. '

6=-12. The subjsct receiver is found to be capable of operating
in accordance with tho governing specifications when the power unit
is comnoctcd to eithor a 115 volt, 60 cycle, singleo phaso a.c. lins,
or to 2 6 volt (rated) storage battery.

6=13. No "C" batiories aro used or reguired.

6=14, "B" potentials for battery oporation are obtained from
tho re.ximum dynamotor output, thus roquiring but two loads from tho
dynamotor output to the receiver. :

6=15, With a.c. operation, the total supply linc consumption is
197 watts., With d.c. oporation, ths total current consumption is
5. ampercs at 6 volts,

6-16. With a.c. oporation, tho equipment is found to operate
in accordanco with governing spocifications at any line frequency
from 58 to 62 cycles.

6-17. The rogoncration control operates in a smooth and ncise=-
less manner with entire absence of clicks or squeals.

6-18. With the receiver adjusted.for optimum gain, and with
the low pass filter and audio tuning "out" using the cathode ray
oscillograph method as described under METHOD OF TEST, sharp impulses
of CW signals, with a maximum amplitude of 5 volts, do not cause a
reduction in sensitivity which persists longer than .0037 seconds.

6=19, 6=20. As only one receiver was available, no cross talk
tests were made and it is assumed that the same results would obtain
as for the Models RAK, RAL receivers.

6-21. The receiver in an inoperative condition was placed in
a temperature and hunidity controlled chamber for 72 hours. Table 13
gives the record of temparatures and relative humidity throughout
this test. Table 15 shows the sensitivities taken immediately prior
to test, also for bands 1, 2, and 3, ten minutes after completion
of test; for bands 4, 5, and 6, two hours and forty-five minutes
after completion of test; bands 7, 8, and 9 being inoperative after
complation of test. At ten minutes after completion of test and
during the next two and one-lr1lf hours, bands 4, 5, and 6 were ex-
cessively noisy which noise was not controllable with the sensitivity
control. With ths sensitivity control set at zero the minimum noise
obtainable was from 2 to 6 volts across the 600 ohm output load,
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In bands 7, 8, and 9, oscillations could not bo obtained with the
rogoneration control. Tosts were made to locate the cause of

failuro in bands 7, 8, and 9, and the trouble was doterminod to be

in the detector coils. Not desiring to disturb thepe coils without

the consont of tho meanufacturers, the matter was reported to the

Buroau of Enginooring, who in turn arrangod for an inspection by a
mamifactursr's ropresentastive. This roprosontative found tho trouble
to0 bo in the rubbor insulated leads to thc detoctor coils, tho rubber
mving become softened and cracked whoro these loads were bont around
the edge of an oponing in tho shielded commriment, causing a partial-
1y grounded circuite Tho loads in question in bands 7, 8, and 9 weore
cloarod from contact with the shielding, aftor which tho rocciver
- funetionod normally in these bands. Similar leads to the detector
coils for bands 4, 5, and 6 were separated from the shielding, although
no comtacts appeared to be mede at the time. Without further changes
in the insulation the receiver was subjected to a second 72 hour test.
Table 14 gives the record of temperatures and relative humidity during
this second test, and Table 16 shows the sensitivities taken immediate-
ly before the test, and ten minutes after completion. The sensitivities
after completion were found to be well within specification limits, the
maximum change in any band being 4.81 decibels, This indicated that
the cause of failure in the first test was duoc to the breakdown of
insulation of the leads to the detecter coils, which were made up of
solid wire covered with soft rubbor tubing.

6-22, 6~23., The following soparate component units wers receivoed
with the recciving oquipmént undor tost for usc in the immorsion tests.
Those parts bhad already beon subjected to ono cyclo of tests by the
manufacturor, ard their condition when received is also noted.

(a) 3 Filters P 72402-G 502 (CRY 53032)

(b) 4 Capacitors P 72014-G 501

(c) 15 Capacitors P 72025-G 501  (CRV 48555)

(d) 6 Resistors K 806810 - P 2 (CHD 6318‘1-;
#(s) 4 Transformers M 80158-0501  (CRV 30242
*{f) 1 Transformer , ' (CRV 30244)

Ths condition when received was .as follows:
(a) Cases dulled by exposure to salt water.
(v) Cases dulled, slight rust, salt in cracks of cases.

(c) Cases fairly bright.,

(d) Enamel white clouded, epparently from salt,
(e) Cases bright.

(£) Case very rusty,

#0ne of (e) was smaller than the others, in same size case as (f)
but marked CRV 30242 instead of CRV 30244.

The condition after immersion test was as follows:

(a) Same as before tests, no failures.
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(1) Two sections of a three section unit failed
on leekage after first immsrsion. Other
three capacitors seme as befors testse.

(c) One capacitor failed on leakago, also loeaked
0il at the end of third immersion.

(d) One resistor was brokon before immersion
two failed mechanically at end of first
immorsion (ceramic insulation cracked).

(e) Samo as bofore teosts, no failures.,

(£) Samo as bofore tests, no failuros.

Eloven cach of items (b) and (d) typc CRV-48540 and CAD 63184 re-
sistors wore rcceived on May 4, 1937, for rotost. Rosults of this
rotost will bo submitted as soon as complotod.

6-24. Table 1 shows the frequency ré.ngs of all bands, and the
percentage of overlap between bands, which is well within specifica=
tion limits.

6=25. The accuracy of resettability is shown on Table 2 and
is within spscification limits.

6=26. The range of the frequency wobbler is given for all
bands in Table 3 and is within specification limits.

6-27. The frequency wobbler is provided with a zero center
dial end the trimming of the oscillator is effective at zero wobbler
setting . All sensitivily measurements were made with the wobbler
set at zero and all sensitivities were within specification limits.

6=28. The offect of warying the output load resistance is shown
on Plate 32, as comparcd with & zero level with 600 ohms output load,
at 1000 cycles,

6=29, Tho sscondary of the output transformsr has a grounded
centeory, thus meking the opposite sides of the lines at ths samo in-
gtantancous potontial with respect to ground.

6=30. Tho durability of tho plating on the phosphor bronze
springs, which slide on the silvoer rings for the main tuning con~
denser contacts is not known, but it is bolioved this plating will
wear off with continuous use. (Soe par. 4-2) Tho wire wound
potontiometors alsc have a limited life. Other construction appoars
to be rugged onough to withstand continuous use without damago.

6~31. Froquency stability with change in linc voltage, also
with cbhange in battery voltage is shown on Table 4; and is within
specification limits.

6-32. TFrequency stability with variation of regeneration con-

trol from optimum to standard is shown on Table 5 and is within
gpecification limits.
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6«33. Frequency stability'with variation of panel operated
trimmer gapacitors from any point to any other point within their
limits ig shown on Table 6. Change in frequency is negligible with
variation of the antenna trimmer, and is well within specification
limits for ths radio frequency trimmsr.

6-34, When vibrating at frequencies up to 2,000 per minute,
no change greater than 100 cycles was notod in the output froquency
of hoat note.

6=35. Frequeoncy stability with change in input from .5 micro-
volt to such values as to produce maximum output is shown on Table 7
and is within spocification requirements.

6~36. Froquency stability with variation of manual volumo
control from moximum output with full gain down to & point where
signal is just oudible, is shown on Tablo 8, and is within spoci-
fication limits.

6-37. Soco paragraphs 6-33 to 6-36 inclusive.
6-38. A low pass filter has been provided as required.

6=39. Characteristics of the low pass filter ars shown on
Plate 33 and meet specification resquirements,

6=40, An "on-off" switch is provided on front of panel for
the low pass filter.

=41, At the frequency of minimum attenuation and in fact
at all frequencies under 1,000 cycles, the use of the low pass
filter doss not cause an attemuation in audio emplification greater
than 3 decibels, and is woll within spccification limits, as shown
on Plate 33.

=42, Tho low pass filter is placed betwoen the detector and
first audio tube.

6-43. The limits of the low pass filter characteristics are not
abrogated at an output level of 300 milliwetts as shown on Plate 34.

6=44, A variable frequency attenuator is provided in the audio
amplifier.

6-45, The above attenuvator is capable of being adjusted to
acespt any frequency from 445 to 1450 cycles.

6-46, The adjustments are by means of controls located on the
frout panel.

6=47. The frequency rangs is variable by a& band switch with

10 taps, this switch being thrown- ] nd 2 by a
separate toggle switch. The peak froquencies for each tap aro
DECLASSIFIED



shéwn on Table 9, and the attonuntion botwcon taps is loss than

3 decibols. This is dctermined by assuming the same slope in the
attenuation curve for taps 2, 3, 4, 6, 7, 8, and 9 as for taps 1,
5, and -10 which were msasured. The attenuation of the andio output
of the same frequency is shown for each tap.

6=-48, The characteristics of the audio attenuators for taps 1,
5, and 10 of bands 1 and 2 are shown on Plate 33. Spocification
requiremonts are not met at +150% of peak frequency with taps 1 and
5 in band 1, whon interpretod as attenuntion from the 1,000 cycle
zero level with no attenuator in circuit. If interpreted as atiemm=-
tion due to the attenuator alone, oliminnting the effect of tho slop-
ing audio characteristic, tho attonuators are all within spocifica=~
tion limits, In all other rospocts, tho characteristics are within
specification requiremsnts.

6=-49,. Tho use of the attonuators doss not incur on attenun-
tion in the audio amplifior of moro then 8 decibols at any peak
frequoncy o3 shown in Teble 9.

6=50. The adjustable attenuator is disconnected by an “on=off"
switch on the front of the panel,

6=51s The characteristic limits of the variable frequency
attenuators are not abrogated at any radio frequency within the
limits of the equipment, or at a 300 milliwatt output level.
See Plate 34.

6~52. The attenuators are placed between the detector and
first audio amplifier tube.

6=53. A manual volume control is provided, operating from the
front of the panel.

6=54. The range of the volume control is shown on Plate 35,
with 2 maximum attenuniion of 80 deeibels with 30,000 microvolts
applied, standard output being taken as the output obtained with
3 microvolts input, to permit an increaso of four orders in the
input without excoeding 30,000 microyol{s. :

6=56. Soloctivities wgre taken with as much redugction in gain
as was pormissiblo in order to obtain complote curves, without
falling bolow the requirements of those Bpecifications.

6=57. The lincarity of the volumo control, with & constant
input for a 300 milliwatt output at optimum gain, is shown on
Plate 36, indicating compliance with specification roquiremontss

6=58. Tho wariation in output is continuous.
6=-59, Tho volumc control operates in such a manner that the

noiso lovel is substantially roduced in direct proportion to a
OW signcl as is shown on Plates 37 and 38.
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6-60. Smooth opsration is obiainod without extrancous
noisc in the output during opsration.

6-61. Tho monual volumo control is separate from the automtic
volume control.

6-62. Examination of the intorior construction of the potonti-
omotor usod for the manuel volume control camnnot be mde without
damaging it for further use. Tho mnufacturor states in ref.(d)
that it is of wire =pund construction.

6-63. Tho rocoiver is provided with an automatiec volums control
with lovoel adjustmonts oporating from the front of the panol,

6=64. The automatic volume control is discomnccted by an
"on=off"” switch on the front of the pancl.

6=66, 6=67. Automctic volume control characteristics are shown
on Plates 39 and 40 and regulate the output for specification compli-
ance from .5 milliwatts to 27 milliwatts.

6-68. The time of complete recovery after the application of
a 5 volt impact, as in the test for time constant of the receiver
without automatic volume control, par.6-18, is .0064 seconds.

6=-69, The potentiometer used as a part of the automatic volume
control is wire wound.

22. The following smi'-\paragraph numbers correspond with those
in the addenda to specificationsy reference (b), listing “"additional
requirsments,” .

47, The power unit cdntaing two dymemotors, either of which
is capable of supplying all riocegsary high voltages for operation of
the subject recoiver in accordance with specifications, froma
6 volt (rated) storage battery. (Dymamotor output 202 V. for 5.5 V.

supply.)

48, The intogral parts of tho power unit uscd for both
a.c. and d.c. opsration are the multiplec plug, which connocts
recoivor cable cithor to thc a.c. rectificr, or onoc of the dyma-

motors, and the leow froquoncy filtor which is connected diroctly
to the plug. '

49, Chmange over from a.c. to battery oporation is accomplish-
ed by changing tho plug, which is attached to a short lead within
the power unit, from the a.c. receptacle to one of the dynamotor
receptacles.

50, Two panel.comtrolled toggle switches ere provided to
place the receiver in an cperativs, or inoperatiye:cendition, one
for 8..c. and one for d.c, These switchés are’ operative only as
the plug within the power unit is placed either in the 2.c. or

a d.c. recept acles DECLASS“:lEn
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51, The dymmotors are mounted in separate metal cases at
the back of the a.c. compartmsnt, each case measuring 6-1/4" wide,
7-1/2% high and 4-11/16" deep. The back of ths case and the sides
constitute 8 cover removable with two thumb screws, and the plug.
receptacle is accessible through an opening in the top of the case.
The entire case iy removablc from the:power unit chessis with four
screws, without rendoring tho romaining dynamotar, or the a.c. unit
inoperative.

52« The dynamotors are of tho convontional dosign, the framo
boing 6" in longth, and 4" in diameter. The armturo has a core
1-7/8% in diameter. The keyway in each lamination of the core is
progressively advanced, so that the slots do not run parallel with
the shaft, ths last lamination being rotated in angular degrees with
respect to the first aboul twice the width of ths slot. Operation
during these tests indicates sparkless commutation, but the brush
contacts cannot be seen when the dynamotor is assembled.

53. The armature rotailes on ball bearings of a design
which permits operation at any angle up to 45° without loss of
lubricant, or slapping, the play in the bearing being negligible,
and the ball bearings being held in position by & washer which
aets both as a retainer to provide uniform spacing of the balls
and to prevent the grease from running out.

54. Inspsciion of the gommutators indicates & workmanlike
job and durable construction, but the manner of retaining the sog=
ments to prevent relative displacement cannot be determined without
disassembly. Thore aro 15 segments in tho low voltage commitator,
and 30 segments in the high voltage commutator. Measuromsnt of the
thicknoss of tho sogmonts plus tho insulation over the hub shows
it to be approximately 3/32% which would pormit a reduction in
diemotor of 1/8%, but the stremgth or durability is not known at
this roduced thickness.

55, The 3000 hour continuous run test to de¢termine compliance
with the requirsments of this paragraph has not been completed at
the tims of making this report.

56, Table 12 shows ths heating of dynamotor at temperatures
above the maximum embient temperature of 40% C to be 24° C with a
mximer dynamotor temperature of 652 C. This is well within speci-
fication limits.

57. The dynamotor efficiency at full working load is shown
on Table 10 and is within specification limits,

SUMMARY OF IEFECTS

23. The following is a summary of defects noted, and items
wherein spacification requiremsnts arc not mt.
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1"8 ®

4"2 .

4"'3-

4<4,

4"5 ]

4-6.

4-13 L
4-14.

4-16.

4"25 L

5-20,

5-35 5

Subject receiver does not have a high degres of protection
ageinst strong local signals to permit duplex operation, as
blocking occurs with comparatively low signal inpuis.

The metal cover provided is not spray proof. No ecanvas cover
was furnished for either receiver or power unit. The ballast
tube is not sufficiently supported to prevent self-destruction
due to mechanical oscillation under conditions of transporta-
tion. Ths Power Unit cannct be considered as spray proof.
The only means of securing main condenser rotor to shaft is
that of pinning, &s in the Model RAL,.

Plated spring brush contacts which contact with the collars
on the rotors of the ganged condenser are not considered
sufficiently durable. However, manufacturer's representative
states these will be of bi-metal construction in production.

Gasket material fa spray proofing roceiver housing does not
have the required flexibility.

The soldering and wiring are below standard in neatnesse.
There is insufficient wax impregnation on the detector coil
assembly for the low frequency bands 1, 2, and 3. Holes in
the chassis plugged with lead or other soft metal are not
considered good workmanship. Cement used on the gasket on
the back of panel is permitted to cover the gasket face,
thus hardening the gasket. The slow tuning dial was mounted
so that chafing occurred, damaging the face of the diarl.

The plating on the threaded portion of the copper coil shields
is worn off making them subject to corrosion.

Several of the parts of the main tuning condenser are of mag-
netic material, which is not considered as a defect unless
they are corrosive.

Major parts are not marked, either with manufacturer’s tyre
number of Nevy type numberss

Name plates are not of specified size, but the plates submitted
have been approved by the Bureau in reference {i)s

Lock washers are not provided for all nuts.

The rubbep sloeving used over the bus wire running from the

‘band change switch to the coil terminals is of inferior

qualitye

Repositioning of the band charge switch on bend 9 has the
offect of changing inductance to result in a change of beat
note of as much as 3000 cyclese

Pressure contact of coil shiold cans is subjoct to jamming
by reason of being too tight fitting.
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Trimmors in r.f. and detector circuits depend upon bearing
‘contacte

6-4, Blocking occurs with an input of from 100 to 200 microvolts,
giving & ‘comparatively narrow range.cf input voltagos over
whith normel receiver gain may be realized.. -

6-11. The antenna binding posts have a téﬁd'ency to become looggnsd
in the panel holes with ordinary service use,

6=-21, The receiver failed to pass the 72 hour humidity test, dus %o
poor insulation. (Sss.par. 4=-25.)

6-22, 6-23. Two capacitors failed on leakage, and two resistors
failed mechanically during immersion tests.

6-48, Audioc attenuator does not meet the spscification requirements
as to attenuation at 4-150% and =607 of peak frequency on taps
land 5 of band 1 only. This may or may not be considered as
& defect, depending upon the interpretation of the specifica-
tions. (See par. 6-48.) ;

CONCLUSTONS

'24. The subject receiver is essentially a Modsl RAL receiver
with modifications to adept it to-the Model XTBR-1 equipmentse The
modifications consist eossentially of the provision of a protective
penel cover for the receiver with'a Pubber gasket between the panel
and caBe, and dymamotors in the “power unit for d.c. operation.

25. The cover furnished, however, affords mechanical protection
only, the only special provision for spray proofing being the gasket
between the panel and case of the receiver., The.pansl controls
are not protected from spray, and sleven of the controls enter the
panel with a slip fit, which would probably protect the inside of
the receiver from occasional applications of spray, but not from
any considerable amount of water. The power unit is definitely not
spray proof, due to the perforations in the case for ventilation,

26 Constructior throughout is mostly similar to the Model RAL
and the workmanship is good with slight exceptions which are commented
on by the manufacturers, who state that it is not up to the degres
of excellence which may be expctod in production., Soms improvement
in the accessibility of parts is noted over the Model RAL.

27. In electrical performance, all specification requirements
are met with but one possible minor exception as regards attenuation
characteristics, which may or may not be considered a defect; depsnd-
ing upon the interpretation of the spescifications. It is, in general,
very similar to the Model RAL.

28. Failure of the receiver to operate after the 72 hour
humidity test is believed to be dus to breakdown of the rubber in-
sulation on the high frequency leads, satisfactory operatibn being

obtained after ths second 72 hour test, when these loads wore cloared.
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29. Thero is some question as to the degree of water proofing
required for this equipment. It is probablo that with suitablo
canvas covors it can be considored spray proof. With the covers
removed it definitoly could not be sxposcd to rain or spray without
inj'ur‘y.
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Table 1

Fraquency Overlap

Par, 6-24
Bends Frequency Kilocycles % Overlap between Bands
1 284
517
12 '3
2 457
850
12.1
3 753
139
2.76
4 1265
2235
; 11.1
5 2000 '
3600
10.8
6 3230
5840
9.1
7 5330
9300
9.8
8 8430
14950
10.3
9 13475
24500

Specification limit not less than 5%

L s e
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Band

b 4

Do

Table 2

Accuracy of Resettability
Par. 6=35

Frequency Kcs.

300 -
490

490
800

800
1340

1340
2090

2090
3420

3420
5530

5530
8830

8830
14300

14300
23000

Cveles Change A
20 006
60 012
60 =012
40 005
40 005

250 0186
30 L0022
30 0014

620 029

440 2012

330 20096

770 013

1280 023
200 01
1500, +017

300 -0021

730 0051

800 0034

Specification limit 0.17%

P
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Table 3

Frequency Wobbler Range

Total Cycles
Band Frequency Kcs. 50-0-50

1 300 265
490 1156

2 490 450
800 1954

3 800 T44
1340 3385

4 1340 1135
2090 4310

53 2090 1770
3420 8010

6 3420 2971
5530 12415

T 5530 4870
8830 20520

8 8830 9460
14300 35500

9 14300 13200
23000 52880

Specification limit

not less tlan
not more than

DECLASSIFIED
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,088
«236

092
2244

.098
2252

+085
+206

085
=234

087
224

.088
.232

107
+248

«092
»23



Tadble 4

Frequency Stability with Change in Line
Voltage, also Changs in Battery Voltags.

Par ,6-31
Freq. Cycles Change < Cycles Crange %
" Kes. 115 V - 10% Change 115 V. + 107 Chenge
490 10 002 10 002
BOO 25 0031 27 +0033
1340 15 0012 20 .0014
2020 70 .0033 30 . 0014
3420 53 0015 25 .0007
5530 34 .0006 36 00065
8830 95 .001 75 .00085
14300 75 .0005 30 00021
23000 400 0017 300 »0013
Specification limit .01%
Freq. Cycles Change o Cycles Changa A
Kes. 642 Vo t0 5,58 Vs dec. Change 5.022 V. to 5.56% Change
490 120 024 20 018
800 200 .025 150 .018
1340 350 026 250 017
2090 432 .02 410 .019
3420 848 024 780 022
5530 1437 026 1350 024
8830 1820 02 1500 017
14300 3702 .025 3150 022
23000 4713 «02 5500 024

Specification limit for d.c. «05%

Table 5

Froquency Stability with Variation
of Regsnsration Contrpl from
Optimum to Standag‘d.

Par .5-32
Freqs. Kes. Variation in Cycles ﬂ
490 123 .025
800 168 .021
1340 242 0k8
2090 550 026
3420 810 .023
5530 750 .013
8830 715 008
14300 562 .0038%
23000 285 .001

Specifigation 1imit .03%
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Table 6

Frequehty Stability with Variation of Pansl
Operated Trimmer Capacitors from Any Point to

Any Other Point within Their Limits.

Par.6=-33
Ant. Trimmer % R.F. Trimmer %
Freaq. Cycles Change Change Cycles Change Change
490 - - = -
800 - - - -
1340 - - - -
2090 = - - -
3420 - - - -
5530 - - - -
8830 - - 15 «00617
14300 - - 100 .000‘?
23000 - - 3025 +013

Specification limit
200 to 8000 kcs +05%
8000 to 23000 kcs  .025%

Table 7
Frequency Stability with Change in Input

from 0.5 microvolts to Such Values as to
produce meximum outpub .

Par.6=35

Freguency Change in Cycles
490 25
800 20
1340 34
2090 -
3420 94
5530 270
8830 65
14300 60
23000 ' 270

Specification limit 300 cycles

LTETTEET
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Table 8

Frequency Stability with Variation of
Menual Volume Control from Maximum Output
with Full Gain, down to & Point Where

Signal is Just Audible.

Frequency

490
800
1340
2090
3420
5530
8830
14300
23000

Tap Freq.Cycles

=
Owo=1o;mWwdwo

O Wwo-J o U wd

}...l

Change in Cycles A
10 002"
25 0031
40 0029
45 0021
50 .0014
139 0025
143 0016
180 0012
440 .0013

Specification limit

Table 9

200 to 8000 kcs  .05%
8000 to 23000 kcs .025%

Varizble Frequency Audio Attenuator
Peak Frequencies for Each Tap
Par .6~47,6-49

445
470
510
540
585
630
670
730
770
830

770
820
890
960

. 1010

1100
1160
1260
1370
1450

Decibsls attenuvation
at resonance due to attenuator

4,8

3.40
3.34
3.10
3.30
2292
241
2.79
2,34
2.70

4.7
3.69
- 3.34
3.40
3.22
3,16
2.98
3.04
2.92
2.60
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Table 10

Dynamotor Efficiency
Par. 57 of Addenda

Input Output
A S 3 N A W _%Efficiency
5.5 3.5 19.25 202 .0425 8,585 44 .5

Specification minimum  40%

Table 11
Input Impedance
Par .6-11
Freguency Kes, Ant. Z=ohms Common Ant. 2Z-ohms
490 150 1100
800 200 400
1340 250 275
2090 350 350
3420 950 950
5530 775 775
8830 700 700
14300 400 400
23000 350 350
Table 12
Dynemot or Heating
Par. 56
Time Frequency Ambient Temp.?C Temp.C a2t Dynamotor
0930 20,000 27.5 275
1345 45 65
1400 41 65
1500 41 65

sk DECLASSIFIED



Date Tims

12 April 1000
1030

- 1630

2000

13 April 0000
0400
0800
0830
1200
1630
2000

14 April 0000
0400
0800
0845
1200
1630
2000

15 April 0000
0400
0800
0845
1000

Table 13

First 72-hour Humidity Test

% Relative Humidity

Par.6-21
Temp.° F. Temp.2 F,
Wet Bulb Dry Bulb

98 104
100.5 104
101 104

95 104

23 104

92 104

92 104
101 104
101 104
101 104
106 110
107 112
108 115
110 117
10l 104
101 104
101 104 -
105 107
105 108
105.5 108.5
106 109
103 104
101 104

80
88.5
S0
71

66
63
63
90
30
30
87

84
79
79
20
90
30
23

90
90
90
30
20
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Table 14

Second 72-hour Humidity Test

% Relative Humidity

5545
90
90
90

20
88.5
87 -
8l.5
%0

%0

90

8845
87
88.5
93

90

%0

90
88.5

87
85.5
85.5
90
90

Before Microvolts Input ﬂftgy Microvolts Inputx

2.32
2.9
3.32.
2!.4
2'7

.2
.28

Par,.6~31
Temp.° F. Temp .¢ Feo
Date Time Wet Bulb Dry Bulb
20 April 1300 9 104
1345 101 104
1630 101 104
2000 101 104
21 April 0000 101 104
i 0400 100.5 104
0800 100 - 104
0820 101455 . 104
1200 101 104
1630 101 104
2000 103. 106
22 April 0000 103 106.5
0400 103 107.
0800 104 107.5.
0805 102 104
0830 101 104
1200 101 104
1630 101 104
2000 103.5 107
23 April 0000 104 108
0400 104 108.5
0800 104 .5 109
0815 101 104
1245 101 104
Table 15
First Test Sensitivity Before and After 72-hour Humidity Test
Par.6=31
Freguency Kcsa
300 ' 2
385 2.1
490 2.05
490 2.4
630 2.4
800 2.45
800 2.05
1035 Z.25
. 1340 1495

3 W o W

* Sensitivity measured 10 minukes after
removal from humidjiy -chamber.

O —
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Table 15 {continued)

Frequency Kes. Before Microvolts Input After Microvolts Input*

1340 3.9 2
1675 1,7 1.75
2090 1.8 1.85
2090 2 2
2670 1.88 "~ 1.85
3420 1.95 2
3420 2.5 "2
4350 2.5 2.9
5530 2.52 2445
5530 2,8
6980 2.96
8830 3,46
8830 4.4
11220 5.1
14300 5,03
14300 .6
18120 953
23000 10

#*Sensitivity measured 2 hours and 45 minutes
after removal from humidity chamber.
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Table 16

Second Test Sensitivity Before and After 72-howr Humidity Test
' Par .6=-21 ‘

Frequency Kes. Before Migrovolts Input After Microvolts Input

300 2.2 2.1
385 2.9 2.75
490 3.0 2.9
490 2.6 275
630 2.9 2486
800 27 3.8
800 2435 4.1
1035 3.0 345
1340 2,95 2.4
1340 2.8 1.9
1675 2.6 1.86
2090 2.1 1.97
2080 2.1 1.97
2670 2.6 1.85
3420 2.8 1.8
3420 3 2.66
4350 2.8 2.58
5530 3 2.69
5530 3.7 3.03
6980 34 2.72 |
8830 3.5 3.5
8830 4.9 4.5
11220 5.2 4.52
14300 7.2 6«48
14300 7.2 8.4
18120 8.3 7 <6
23000 10 10

4 .81 decibels maximum change

12 decibels specification limit
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