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AUTHORIZATION

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

Reference: (a) BuFng. 1tr. NOs-32226(8-27-W8) of 10 September 1935.

(b) Specifications RE 134 466B.

(¢) NRL Report No. R-1178.

() Bubng. ltr. NOs-32226(6-25-W8) of 3 July 1935 to BuS&A.

(e) BuEng. 1tr. NOs-32226(7-1-W8) of 3 July 1935 to INM
New York.

(f) Bukng. List of Corrections dated 1 July 1935.

(g) BuS&k ltr. NOs-32226(SPH) of 27 August 1935 to Hygrade
Sylvenie Corp. via INM New York.

(h) Bygrade Sylvanie Corp. 1ltr. to INM New York of 20 March
1936 and INM New York lst end. EN8/Ct 32226(L4) of
25 March 1936 to Bulng.

(1) BuBng. 1tr. S67/46(12-21-W8) of 24 December 1934 with
enclosure "Minutes of Conference of 12-13 December 1934."

(j) BuEng. 1ltr. NOs-32226(10-16-¥8) of 2 Januzry 1935 to
INM New York.

(k) BuS&h ltr. NOs-32226(SPU) of 2 February 1935 to Hygrade
Sylvenie Corp.

(1) BuEng. ltr. NOs-32226(2-7-W8) of 25 February 1935 to
INM New York.

(m) BuBng. ltr. S67/46(7-30-W€) of 1 August 1934.

(n) Specifications RE 13A 488B Foil Paper Capacitors.

(o) Specifications 17-I-12 Electrical Indicating Instruments.

(p) Specifications RE 104 263H Nameplates.

(q) Specifications RE 134 246U Vacuum Tubes.

(r) Specifications RE 134 317F Ceramic Insulating Materisls.

(s) Specifications 17-1I-14 Phenolic Insuleting Materisls.

(t) Specifications RE 134 481B Telephone Jacks.

(u) Hygrade Sylvsnie Corp. Descriptive Specifications.

OEJECT OF TEST

2. The object of this test was to determine first,whether or not
subject equipment meets existing specification requirements, as covered by
referecnces (b), (f), (k) and (m); second, to determine whether or not defects
listed in reference (c) have been eliminated and the desired refinements
have been incorporated; third, to obtain data on any details of construction
and performence not specifiecally covered, but which would require corrective
action prior to the release of producticn.

ABSTRACT OF TEST

£ The subject equipments were set up in the Laboratory and given
& general inspection of mechanical construction and wiring. The following
tests were mede to determine specification complience with regard to
electricael performence:



(a) Sensitivity - a.c. operation.

(b) Selectivity - at optimum gain.

(c) Maximum noise level.

(d) Resonant overload.

(e) Audio frequency charscteristics.

(f) Automatic volume control characteristics.

(g) Frequency overlep.

(h) Frequency raznge of oscillator wobbler (Model RAH-1).

(i) Capacity range and variation of oscillator wobbler (Model RAH-1).
(j) Frequency stability with chznge in input signel intensity.

(k) Freguency stebility with change in sensitivity control setting.
(1) Frequency stability with chznge in line voltage.

(m) Frequency stebility with chenge in antenns trimmer (Model RAH-1).
(n) Trensrectification.

(o) Voltzge characteristic of CHS-20032 rectifier power unit.

(p) Sensitivity with complete chenge of tubes.

(g) Range and linearity of sensitivity control.

(r) Output signal plus noise che&racteristic.



Conclusicns

() In genersi, it can be saicd as regerds mechanical construction,
nestness, and accessibility, that these equipments have not been equalled
by eny similer equipment previously tested at this Laboratory.

(b) The wiring @nd soldering in the case of the Kodel RAH-1 are
exceptionally neat end well arranged. In the case of the Model RAG-1 the
wiring end soldering, altbough very satisfactory, are not as neet as in the
lodel RfH-1.

(e) The construction is considered to be rugged, and with one
slight exception all parts fit neatly into their respective positions.
In performance, results are found to be equal to or better than those
otteined with the preliminary models, except that the electrical defects
which existed in those models have with one exception been corrected in
the cubject production sample. This excepticn refers to the resonant
overload which occurs at a slightly lower level than in the previous model.
Thie is considered, however, an unimportsnt defect from all practical view-
peints.

(d) The defects noted in the test of subject models are all of
a mechenical nature anéd of comparatively minor importence as compared with
the otherwice generally satisfactory deteils of meterisls, construction
and performeance.

a P=p o



Recommendaticns

(a) That tke bottom cover plate over the band switch compertment
in the Model RAG-1 be changed to produce & more satisfactory fit.

(b) That the seizing on the ends of the interconnecting cables
be made up in a more durable meanner.

(e) That the rubber grommets through which the cables pass in
entering the backs of the power and control units be increased in diameter
to give a free running fit.

(a) That the merking of the component items of the equipments be
cugmented to include those items which are now incompletely marked.

(e) That the name plates on the plug-in coil assemblies be revised,
as proposed by manufacturer in reference (h).

(£) That the penel securing screws be equipped with more durable
retaining springs, and suitable clearance provided.

(g) That the sherp edges on the clemping dogs of the cabinet con-
tainer for the plug-in coil assemblies be removed.

(h) That the oscilletor test button switch spring in the Model
RiH-1 receiver be bent with & greater radius to spread the srez of flexing
thus preventing the probable breskage at the present sharp bend.

(1) That since the Model RiH-1 has been designed to use shields
over all redio frecuency tubes but not over the oscillator tube, and
to use no shield caps over the tops of any tubes, this fact be stzted
in the instructicn books provided with the equipments to avoid &
possible instellation of same and the resulting misalignment of circuits
from such use.

(3) That the subject equipments be considered satisfactory for
the Navel Service provided changes are made in accordance with the
above recomrendeations.

(k) That the receiver specifications for future equipments be
modified to require that the volume control not only comply with the
present linearity requirements but that its required decibel range of
control te accomplished in not less than 150° of rotation.

- T, .



DESCRIPTION OF MATEFRIAL UNDER TEST

4. The material under test consleted of one sample productien
nodel of Cless IV radic receiving equipment, consisting of tbe following:

1 ifodel RAG-1 radio receiving equirment complete.

1 Model RiH-1 radic receiving equipment complete.

1 Type CHS-23067 control unit with necessary interconnecting
cables,

Subject equipment was monufactured by the Bygrade Sylvenie Corporution,
Clifton, New Jersey, and wes received at the Laborztory on 13 March 1936.
The Model RAG-1 radio receiving equipment covers a rated frequency renge
of from 15 to 600 kilocycles and consists of the following units:

(a) One Nevy Type CHS-4604Z receiver.
(b) One Navy Type CHS-20032 power unit.
(c) One set interceonnecting cables.

5+ The Model RiB-1 radio receiving equipment covers & reted
frequency renge of from 0.3 to 23 megacycles and consists of the follow-
ing units: ’

(a) One Navy Type CHS-460.L3 receiver.

(b} One Navy Type CHS-47090 inducteance system.
(c) One Navy Type CHS-20032 power unit.

(d) One set interconnecting cables.

The Navy Type CHE-23067 control unit contains auxiliary power supply
switches, telephone jacks end an sudio output mixing switch for both
receiver units.

0. In the following discussion, reference will be made to
Lzborztory report, refercnce (c¢), which covered retest of the preliminary
model. Where paragraphs of reference (c} apply equally well to the pro-
duction sample equipment now being reported upon, no further discussion
of the subject matter contezined in such paragraphs will be inciuded in
this report.

718 It will also be assumed that the presentetion of discussion
in deteil under a reference paragrsph in this report is only because the
diccussion as set forth in reference (c} does not epply end that the
diccussion of similer details in the previous report, reference (c¢), is
to be ignored in connection with the subject production semple.

METHOD OF TEST

8. The methods used were similar to those used in tests of the
preliminery models, reference (cj.



DATA RECORCED DURING TEST

9. Complete data were recorded on all tests conducted and this
informetion is conteined in Tebles 1 to 21 inclusive, and Plates 1 to 45
inclusive.

PROEBAELE ERRORS IN RESULTE

10. The estimated oversll accurzcy of the results obtained during
these tests is the same @5 given in reference (c) covering the tests of
preliminary models.

RESULTS OF TESTS

1i. Per. 4-3, Par. 95(c). The cover plate over the beand switch
compertment which fits around the antenna trimmer condenser assembly
in the Hodel RAG-1 does not it neatly into its position. Or one side
of the trimmer condenser the shield fits fleat ageinst the surface to which
it ig sccured while on the other side it has not been cut away sufficiently
that it can rest upon this surface, but does rice on top of the trimmer
condenser shield.

12. £11 wire used in radio frequency circuits has & good quality
of rubber insulation, except those running from the coils to the switch
in the low frequency unit. These ere of formed solid wire with empire
cloth tubing and do mot contact each other or ground throughout their
lengths. All parts are readily accessible in the Model RAE-1 receiver.
In the case of the Model RAG-1 receiver the only parts that are not
immediately accessible for replecement are the sudic frequency sockets,
and in addition thereto, come disassembly is essentizl prior to the
removel of the rzdic freguency coil systems. It is also necessury that
& terminal strip be removed prior to the removel of the £VC transformer
end that the bznd pass filter be removed prior to the removal of one
of the sudio trznsformers. Space limitation prevents meking eny
recommendation as to & more satisfactory arrangement for accessibility.

13 The wiring and soldering in the case of the liodel RiH-1
ere exceptionzlly neat and well arranged. In the case of the Model
RLG-1 the wiring end solcdering, although very satisfactory, is not as
neat as in the Model RAH-1.

14. Par. 4-3, Par. 37(c). The bottom plate of the receiver
chassis is now secursd with 12 screws @nd is considered satisfectory.

15, Par. 4-3, Per. 41(c). A1l interconnecting cables are of
the rubber covercd type of construction. The materiel used in the con-
struction of these cables is satisfactory. The seizing on the terminal
ends is not satisfectory in that it has & tendency to loosen, as in one
case the seizing has separated from the rubber covering by as much as 3/16
inch, and in enother case it has become almost completely unwrapped. The

ifa



rubber grommets in the backs of the power unit end control unit boxes are
too small for the diameter of the cable used, so much so that withdrawsl
of the panels of these units with their terminals connected mey cause

the grommet to pull out of the box well. Grommets with greater clearance
are desired.

16. The terminals furnished on the battery cables are of the
light weight, open end, spade type for use with 8-32 screws. These will
be entirely satisfectory if it is intended that they connect to & terminal
boerd znd not direst to the batteries.

17. Per. 4-4, Par. 42(c). The mezin tuning condensers for both
Models RAG-1 and RAH-1 have 3/8 inch shafts with sturdy set screws to
lock the rotating plates thereto. The varisble condenser construction
appears to be satisfactory. The method of aaking contact te the rotor
plates whichh is through silver contacts is worthy of favorable comment.

18. Par. 43(2). The design of the ceble clamps in the type
CH8-23067 control unit has been improved and the terminal studs have
been increased to 8-32 and ars satisfactory.

19. Par. 4-14, Par. 47(c). The aszrking of the component items
of the equipments is as follows: Both symbol numbers and Navy type
numbers have been placed on the R.F. chokes, potcntiometers and variable
resistors, toggle and telephone switches, telephone jacks, and electrical
indizating instruments. No marks are visible, without disascembly, on
the variable capscitors, except that the trimmers for the gang condensers
hove symbol numbers marked on the shield adjacent to each condeaser.

The low frequency interstage coupling gang is marked with a symbol
nunber.

20. Audio transformers are marked with both symbol aad Navy
type numbers, but the filter coils are not marked individually. A4
symbol number is. given to the filter system as a whole.

21, Wire wound fixed resistors are marked with "RA" numbers and
in some cases with symbol aumbers. The non-inductive resistors have the
standard color coding. Fixed capacitors over .25 mfd. are marked with
both symbol and Navy type numbers.

22. Large molded mica condensers are marked with "CD" numbers,
mediun sized with "PL"™ numbzrs, and small, both paper and mica, are
marked with "RA" mumbers, all micaz molded condensers being of Dubilier
menufacture. In both receivasrs the rzdio frequency tubes have a symbol
nunber merked adjacent to the socket, but no Navy type numbers. A.F. and
ALVC tubes have both symbol numbers and Navy type numbers.

23, Par. 4-14, Par. 48(zj. The name plates of the plug-in coil
ssembly of the Model RaH-1 eguipnent are not in accordaace with the
specifications. Reference (h) implies that the contractor is cognizant
of this fact and will furnish proper name plates on all equipment. The
yower unit name plates meet the reguirzments of reference ().

. o)
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24. Par. 4-16, Par. 49(c). In the plug-in coil assembly the wires
are soldered directly to the coniact pins, 2 special type of pin having
been made for this purpose.

25, Par. 4-12-a, Par. 59(c}. The receiver and power uni% panel
securing screws, with their retaining springs, interfere with the hole
edges in the box into which they fit to the extent that the springs
becone distorted and discomnected from the assembly unless great care
is exercised when the chassis is placed in the box. The springs are
retained on the screw studs by having one end of the spring wire bent
at right angles, this end fitting into & hole in the stud approximately
1/16 inch deep. This method of securing is unsatisfactory. &hould this
delect be overcome, there would still be consideruble danger to the
spring, unless a greater clearance is provided in the hole in the box
into which these springs fit. No springs are furnished on the control
box penel securing screws and they ure locked with a "C" washer made
of wire, to prevent loss. The wire is that soft that both of the locks
cane off during test.

26. Par. 4-20-z, Par. 135(c). The soldering of the terminal
leads in the R.F. coils has now been done in a very satisfactory manner.

27. Par. 4-26-e, Per. 67(c). The cabinet container for the
plug-in coil assembly has been greatly improved. The clamping dogs,
however, have a tendency to distort the contact springs on the face of
the coil assembly when operated to lock or unlock these units in their
positions in the coil box. It is suggested that this defect might be
removed if the clamping dogs were rounded off at their edges so that
they would slide freely over the springs when operated.

28. Par. 4-31-a, Par. 71(c}. The muin btuning control knobs
are provided with coarse fluted surfaces and conform with the other
knobs.

29. Par. 4-41-a, Par. 77(c). The osciilation test button switc
on the Hodel RAH-1 is less rugged than that used on the Model RAG-1.
is most of the flexing of the spring contact occurs at & rather sharp
angle bend, it is believed that the metal will eventually crystallize and

fracture.

30. Par. 4-44-a, Par. 79(cj. The telephone jacks sre of such
ica as to permit replacement with Navy standard jacks, meeting specifi-
ions, reference (t).

1
[ e 1)
o]

2%, Par. 5-1, Par. 82 and 83(cj. The average sensitivities were,
in general, slightly improved over the previous model. The exuct values
are showa on Plate 3 for the low frequency model, as tezken wita the
original Hygrade Sylvenia tubes supplied by manufacturer. The effect
on sensitivities due to substitution of tubes of RCA manufacture is stowm
in Table 10.

32, The values for the high frequency model are shown on Plate 27
a5 taken with the original Hygrade Sylvania tubes furnished by manufacturer

.



and on Plate 28 as taken with substituted tubes of RCA manufacture.

I3 The mutual conductances for the various tubes are shown on
Teble 11 for the low freqguency model, znd on Table 20 for the high
frequency model.

3. it the completion of other tests, Band 7 was rezaligned and
showed & slizht improvement with the antenna trimmer at zero, and about
the sane averase sensitivities wita the antenna trimmer at optimum
sebting, as indicated in Table 22.

35, Par. 5-2, Par. 91(c). Selectivities were not greatly
changed over the previous model snd were all well within the governing
specifications. Selectivity for the low frequency model is shown on
Plucas 5, 6, 7 =nd 8 and for the higa ’"unency model on Plates 30, 31,
32 @nd 33.

36. Par. 5-3, Par. 93(c}). The maximum noise level is within
the specification limits in the case of both low frequency and high
frequency receivsrs, although it has been slightly incrzased in some
cuses, it has been materially reduced in others. Noise level for
maxinum sensitivity control settings is shown for the low frequency
model on Plate 4 and for the hipgh frequency model on Plate 29.

e Par. 5-4, Par. 95(c). The resonant overload in the case
of the low frequency receiver occurs at & higher level than in the
praceding model. In the case of the high frequency uait, it has been
slightly reduced over the preceding model.

38. Resonant overlozd curves arz shown for the low frequency
model on Plates 9, 10, 11 and 12 and for the high freguency model on
Plates 34 to 40 inclusive. Resonznt overload points for the low
fraguency model are glso showm on Table 2.

39. Par. 5-19, Par. 100(c;. The total supply line power
consumption for thne Hodel RAG-1 is 60.3 watts at 115 volts, and for
the Model RAH-1, 64 watts at 115 volts. Both are well within specifica-
tioan limits.

40. Par. 5-29, Par. 104(c)}. Tae frequency overlap was found to
be within the limits as set by the governing specl”ivauloﬂs. Heasure-
ments for the Model RAG-1 will be found in Table 1 and for Model RiH-1
in Tzble 21.

A Par. 5-30, Par. 105(cj. Main tuning dial calibration is
showvn for the Model RAG-1 on Plate 1 and for the Model RAH-1 on Plate
45. Intenna trimmer and sensitivity control celibration for Model
RAG-1 =zre showm on Plate 2.

42. Par. 5-31, 32, Par. 106, 107{(c}. The frequency wobbler
range has been substantially reduced over thuat of the previous model,
and presents a practiecally linear capacity change with rotation. The
linearity of the variation is shown on Plate 44. Oscillator frequency

.8



variation is showm in Table 17.

L3, Par. 5-33, 34, Par. 108(c)}. The output transformer load im-
pedance characteristics wers found to be substantially the same as in
the previous models. Output load charzcteristizs of the Model RAG-1
are shown on Piate 20.

&k Par. 5-3%6, Par. 109{c}. Frequency stability vs. change in
line voltage complies with the specifications and is shown for the
HModel RAG-1 in Teble 3 and for the Model RAH-1 in Teble 13.

45, Par. 5-38. Frequency stability vs. change in trimmer setting
was negligible in the low frequency unit, and zlthough very noticeable
in the case of the high fraquency unit, was well within specifications.
Measurements for the Model RAH-1 are shown in Table 15.

L6. Par. 5-39. Frsquency stsbility under vibration is satis-
factory in the case of the low frequency unit. Such vibration as is
known to exist on shipbozrd would in the case of the high frequency
receiver in the highest frequency band produce a wobbly note with a
variation in frequency that would probably exceed 100 cycles but not
seriously affsct readability.

47 Par. 5-40, Par. 111(c). Frequency stability vs. change in
input was found to be well within the governing specifications in
the case of both uniis. This is showan for the Model RAG-1 in Table 4
and for the Model RAH-1 in Table 14.

48. Par. 5-41, Par. 112(c). Frequency stability vs. change in
sensitivity control was found to be well within specilications in both
models, and is shown for HModel RAG-1 in Table 5 and for Model RAH-1 in
Table 16.

49. Par. 5-45, Par. 113(c}. The band pass filter characteristic,
althoush close to the specification limits, is considersd to be passable
within the limits of accuracy of measurement. Measurcments ars showm
on Plutes 21, 22 ond 24.

50. Par. 5-54, 55, Par. 117, 118(c). The attenustion charac-
teristics of the variable attenustors comply with specifications, and
are shown on Plates 21 and 25. The use of the attenuutors does not
incur an attenuation in the audio amplification of more than 5 decibels
except at the overlap point between the two taps. The highest frequency
ead of the low frequency tap attesnuates as much as 8.9 decibels but
this frequency is covered on the second tap with a gain of over 5 decibels.

51. Par. 5-60, Par. 120(c)}. The range of the sensitivity control
complies with the governing specifications in both units. Operation of
the AVC switch does not cause any noticeable change in gain or frequency
(see Par. 5-71 below).

52- Par. 5-61, Par. 121{c). The transrectification current, as
measured in accordance with governing specifications was found to be

B



congiderably less than in the previous models. This is showm for the
Model RAG-1 in Table 9, znd for the HModel RAH-1 in Table 18.

53: Par. 5-63, Par. 122(cj. The linearity of the sensitivity
convrol is within specification limits. Sensitivity control characteris-
tics are shown for iHodel RAG-1 on Plates 13, 14, 15 and 16 and for
Yodel RAH-1 on Plates 41 and 42.

54. Par. 5-65, Par. 123(c}. The sensitivity control effect on
signal to noise ratio is shown for Model RAG-1 on Plate 17 and for Model
RiH-1 on Plate 43, indicating that specificetion requirements are sub-
stantially met.

55. Par. 5-71, Par. 125(c). The effect of cutting the AVC in
or out, on the overall gain below the limiting peint is negligible in
the case of these models. In this respect the operation is more satis-
factory than with any like device previously tested, as there is
practically no attenuation due to the cutting in of the AVC.

56. Par. 5-72, 73, Par. 126, 127(c). The AVC limiting zetion
is within the requirements of the governing specifications, and is
shown on Plate 18. The range and linearity of the AVC level control
is chown on Plate 19.

57 Audio frequency characteristics of the audio amplifier
without filters, and with and without AVC are shown on Plate 23.

58. Voltage variation characteristics for the Type CHS-20032
rectifier power unit are shown on Plate 26.

59. Tae input impedance of both units was measured, and is
showvmn for Model RAG-1 in Table 12 and for iodel RAH-1 in Teble 19.

o«

60. No spare parts were furnished for this test.

SUMMARY OF DEFECTS

6%. The following is a summary of defects noted and a list of
items in connection with which further corrective action is required
prior to the release of production.

62. Par. /-3. The cover plate over the band switch compartment
in the Model RAG-1 is not & good fit, end requires cutting away to
clear the antenna trimmer condenser assembly.

63. The seizing on the ends of the interconnecting cables is
not ol duruble quality, and the rubber grommets through which these
cables pass in the backs of the powsr unit and control unit boxes are
of too small diameter.

64« Per. 4-14. The marking of the component items of the equip-

ments 1s not complete, particularly with respect to the tube sockets.
The tube sockets should be marked with the type of tube requiresd in each

-9-



case, The name plates on the plug-in coil ussemblies are not in accordance
with specifications. However, corrective action is already indicated
by the manufucturer in reference (h).

65. Par. 4-12-a. The panel securing screws of 211 units have
unsatisfactory retaining springs, and in the receiver units have
insufficient ciearance.

66. Par. 4-26-z. The clamping dogs in tae cabinet container for
the plug-in coil assemblies have too charp edges with & tendency to
distort the contact springs.

67. Par. /-/1-a. The oscillator test button switch ia the
llodel RAH-1 is considered less rugged than that used on the Model RAG-1.

68. In general, it can be said a5 regards mechanical construction,
neatness, and accessibility, that these equipments have not been equalled
by any similar equipment previously tested at this Laboratory.

69. The wiring and soldering in the case of the Model RAH-1 are
exceptionzlly neat and well arranged. In the cuase of the Model RAG-1
the wiring and soldering, although very satisfactory, are not as neat
as in the Model RAH-1.

78.. The construction is considered to be rugged, and with one
slight exception all parts fit neatly into their respective positions.
In performaznce, results ere found to be equal to or better than those

obtained with the preliminary models, except that the electrical defects
wiich existed in those models have with one exception been corrected

in the subject production sample. This exception refers te the resonant
overload which occurs at & slightly lower level than in the previous
model. This is considered, however, an unimportant defect from &ll
practical viewpoints.

T The defects noted in the test of subject models are zll of
a mechanical nature and of comparatively minor importance as compared
with thec otnerwise generally satisfactory details of materials, con-
struction znd performance.

= 48w



TABLE 1.
Model RAG-1, Serial 1.

Frequency Overlup

Overlap Per Cent of
Band No. Freg. Range (Kes.) Overlap Beands Freg. (Kes.) Overlap
1 14.35 to 39.3 4. 3%
1l and 2 38.0 10.25
2 35.4 to 99.3
2 and 3 95.0 8.21
3 91.5 to 246.0
3 and 4 240.0 10.62
7 220.5 to 626 bo JLFH
* Per cent of overlap froa 14.35 to 15.00 Xes.
#% Per cent of overlap from 600 to 626 Kes.
'TABLE 2.
Model RAG-1, Serial 1.
Resonant Qverload
Microvolts Imput for OQutput at Resonant
Band No. Freq. (Kes.) Resonant Overload Overioad — Williwatts¥
3 38 42.0 289
2 95 28.5 280
3 240 20.5 280
/ 600 20.0 252

* Approved limit - 250 milliwatts.



LaBLE 3
Model RAG-1 Seriszl 1.

tability vs. Change in Line Voltage

Bend Freq. Bezt Note Frecuency Change - Cycles¥
No. (Kes. ) 103.5 Voits 115 Volts 126.5 Volts
1 38 +11 0 -9
2 25 +10 0 -8
3 <40 +13 0 -10
4 600 +18 0 -16

* Opecification limit - 100 cycles.

TABLE 4
Model RAG-1, Serial 1.

Frequency Stebility vs. Chenge in Input Signel Intensity

Band Freq. Change in Oscillator Freq.
Ho. (Kes.) Cycles¥

1 38 0

2 95 2

3 240 %

4 €00 4

* Opecification 1imit - 100 cycies.



TABLE 5
lodel RAG-1, Serizl 1.

Frequency Stability vs. Change in Sensitivity Control Setting

Band Freqg. Change in Oscillator
_No. _ (Kes.) Frequencys*

] ' 28 1 cycle

2 a5 2 cycles

3 240 0.00083%

4 600 0.00067%

Specification limits:
15 to 200 Kes. 100 cycles.

200 to 600 Kes. .05%.



TLBLE 6

Model RAG-1, verial 1.

Peek Frequency Attenuation of Vsrisble Attenuators

for & MW Output

Peak Attenuation Peck Attenuation
reg. at Pesk Freg. freq. at Peak Freq.
Renge Tap Gyeles Db, * Renge Tap Cyecles Db.*
Low 0 375 +3.05 High 0 655 +7.16
1 400 +2.54 1 695 +7.12
2 427 +2.30 2 745 +6.,69
3 453 +1.94 3 780 +6.19
4 479 +1.51 4 ez0 +5,.48
5 520 +0.34 5 904 +4.71
6 590 -1.66 6 1020 +3.35
77 663 -3.92 T 1155 +1.58
8 735 ~T7.24 g8 1275 +5.09
) 782 -56.20 9 1370 -0.91
10 g22 -8.90 10 1435 -1.36

% Specification limit - 8.0 decibels.



TABLE 7

Model RAG-1, berial 1

Summavy of Attenuation Charzcterictics of Variable

Peak

freqg.

Range Tup Cycles
Low 0 375
5 520

10 822

High 0 655
5 904

10 1435

* Opecificetion limits

sttenuation in Decibels _ L
+5% Peak -5% Pezk +150% Pesk -50% Peuk
freq. Freg. Frea. freq.
A -2.9 -26.9 -24.6
- hd -2.9 -26.7 =27.4
- 2.3 -3.1 -22.0 -25.4
= 3.3 -2.0 -26.4 -26.5
- Lod ~bod -27.2 -30.8
- 2.2 -2.8 -23.1 -30.2

Dovn not more then € decibels &t + 5% of pesk frequency.

Dovn: not less then 20 decibels ot + 150% or -60% of peuk frequency.

TAELE &
HMocel BAG-1, Ceriel 1

Runge of Sencgitivity Control

Band I'req. Input Ruange Sengitivity Control Lttenuution Rznge
No. (Kes.) Hicrovolts Range - Uiv. Decibels

i 15 4.08 - 500,000 10 to 2.3 +1.72 to -100

Z 600 1.€5 - 500,000 10 to 4.4 0 to -108.7



TABLE 9.
Model RaG-1, Seriel 1.

Total Transrectificetion of all K.F. Tubes

Senzitivity Totzl Plate Current — p& Chznge in Total
Band Freq. Control Input = Input = Plete Current
lo. {Kes.J Setting Zero 0.5 Volt liicrocmperes
1 38 0 1.0 3.25 2.25
2 95 0 0.9 5.00Q 4.10
3 240 0 0.75 5.55 4.80
4 600 0 1.05 6.10 5.05



TABLE 10.
Model RAG-1, Ceriel 1.

Effect on OW Senpitivity sud Meximunm Noice Level when Origingl E.I. implifier,

Detector_end Oscillator Tubes ere Replaced by RCA Tubes.

Hygrade Sylvenis Tubes .. RCA Tubes . __
Ant. Max. int, Mex. fnt. Max. Ant.

Bl Tel Trim. Input Noise Trim. Input Noice Trim. Input Hoise  Trim. Input
co, Div, pV. uW. Div. _pV. uh. Div, uv. Wi, Div. pv.
15 0 4.90 73.5 -1.8 5.00 735 0 5.00 50.0 -1.8 4.80
19 0 4.78 112.0 =3.0 4.15 192.0 0 4,90 80.5 -3.0 4.90
24 0 4,.98 L3L8 =3:00 4432 323.0 0 4.30 66.5 =3.3 3.92
30 0 4,27 96.0 -2. 3.40 170.0 0 4. 60 60.0 2.0 4.05
28 0 3.62 267.C 0 3.62 267.0 0 4.90 7355 <0.3 L8
38 0 2.64 73.5 =1.5 2.41 66.5 0 202 73.5 -0.8 2.82
48 0 3.02 66.5 -2.8 2.30 140.0 0 3.02 73.5 -2, 2.38
< 60 0 3.16 50,0 =2.5 2.11 170.0 0 3.55 50.0 -=2.5 2.50
75 0 2.32 66.5 =-0.6 2.21 92.0 0 2.88 50.0 =0.6 2.44
95 0 5.30 26,0 #2320 245 170.0 0 6.20 23:.9 #1.8 Z2:80
25 0 1.80 104.0 -1.6 1.70 170.0 0 1.93 193.0 -1.6 1,96
120 0 1.72 80.5 -3.0 1.48 293.0 0 1.85 53.8 -2.8 1.58
150 0 142 50.0 -2.0 1.z28 217.0 0 162 69.5 -2.0 1.40
190 0 1.54 108.0 +0.8 1,40 217.0 0 1.55 130.0 +0.8 1.45
240 0 4.00 39.8 +3.5 1.82 560.0 0 420 3.8 #43.5 1.81
240 0 1.58 2.0 -1.2 1.3z 35.0 0 1.52 28.0 -1.0 1.22
300 0 3.08 12.0 -3.2 1.00 42.5 0 2.9¢ 10.7 -2.8 0.92
375 0 3.35 9.4 =-2.5 1.00 37.5 0 3.38 8.2 -2.6 0.88
475 0 305 9.4 -0.6 2.4 21,8 0 Bl 13.4 -0.8 1.90
600 0 5,30 5.0 +1.8 1.60 23.8 0 5.80 13.4 +1.7 2.00



TEELL 11.

Model R4G-1, Serisl 1.

Mutual Conductance of Tubes Used for Date shown on Table 10

Position Type Mutuel Conductance Nevy Specificztion

of of Originel Hygrade  Substituted Limits

Tube Tube Eylvenia Tubes RCA Tubes Minimum Meximum
1=t B.F. 6D6 1890 1520 1325 1900
2nd R.F. 6D6 1725 1600
3rd R.F. 6D6 1790 1640
Detector 76 1130 1375 1250 1650
Oseillstor 6D6 1830 1560

Model RAG-1, Serisl 1.
Input Impedence of Receiver

Band Freg. Input_Impedsnce - Ohms _
_No. (Ees.) intenna Comm. Antenna

1 15 38,000 41,000

1 38 21,100 22,300

2 38 8,200 10,300

2 95 6,200 7,600

3 95 3,050 4,300

3 240 2,300 3,750

4 240 900 2,350

b 600 840 2,100




5160
<300C
23000

Reconant
Freouency

(Kes.)

610
5160
23000

Resonant
Freouency

_(Kes.)

610
51€0
23000

TABLE 13.

Model R&H-1, Seriel 1.
Frequency Stability with Chenge in Lire Voltege.

Frequency Frequency Frequency
at 115 V. at 103.5 V. at 126.5 V.
(Cycles) (Cycles) (Cycles)
998 962 1036
998 958 1048
1700 400
1000 2100
TLBLE 14.
Model RAH-1, Seriel 1.
Frecuency Stability with Change irn lnput.
Qutput Frequency
at 5 V. Input 20 pv. 50 pv.
(Cycles) (Cycles) (Cycles)
998 996.2 1000
998 958 998
998 998 998
TABLE 15.

lodel RAH-1, Seriel 1.

Qutput Frequency

Frecvency Stebility with Change in intennt Trimmer.

et Zero at -1 at -5 gt +5
(Cycles)  _ (Cycles) (Cycles) (Cycles)
998 998 99¢
998 1001 1001
1700 700 936 1257
TABLE 16.

Model Rih-1, Seriel 1.

Frecuency Stebility with Change in Sensitivity Control.

Resonant
Frecuency
{(Kes. )

610
5160
23000

Output Frequency (Cycles)

at
1% N 9 8 7 6 5 A 3 2
998 996.5 999 1000 1002 1003 1004 1005 1005
992 997 975 963 95 949 947 943 =
1060 100 = - = & = il =



TAELE 17.
Hodel EAE-1, Seriel 1.

Frecuency lobbler.

Qscillator Frecuency Verictien.

Resonant Total
Frequency Tiobbler Frequency Variation
(Kes. ) Setting Veriction (Kes.)
300 Band 1 6] 1000 cycles
"5 704
+5 1310 0.606
610 Band 1 0
-5 2576 cycles
+5 2627 5.203
610 Bend 2 0 1000
=5 384
+5 1633 1.249
1210 Bend 2 0 1210 Kes.
=5 1214.8
+5 1205.2 9.6
1210, Band 3 0 1210
-5 12,44
+5 1208.64 208
2480 Band 3 0 280
-5 2490
+5 2469.6 20.4
2480 Bend 4 0 2480
-5 2482,
+5 2477.6 4.8
5160 Band 4 0 5160
-5 5187.14
5 5135.85 51.29
5160 Band 5 0 5160
+5 5155.4 9.66
10680 Bznd 5 0 10680
-5 10728
+5 10630.8 97.2

Per Cent

0.202

0.85

0.204

0.79

0.82

0.193

0.99

0.187

0.91



TiBLE 17(Continued)

Reconant Total
Frecuency Viobblexr Freqguency Variection Per Cent
(Kes. ) Settirg . Varicgtion (Kee. ) Varietion

10c80 Band 6 0 10680

-5 16707

+5 10653 54 0.50
15820 Bend 6 0 15820

=5 15908

+5 15732 176 1.32
15820 Band 7 0 15820

-9 15853

+5 15788.1 64.9 0.41
23000 Eand 7 0 23000

=5 23124.16

+5 22883.6 240.56 1.04



TABLE 20
Hodel RAH-1, Seriel 1.

Mutuvel Conducteznce of Tubes Used for Hessurements

Sh ates and 28 Micromhos.
Nevy Specification
Position Type of Originel Hygrede  Subgstituted Limits
of Tube Tube Syivenie Tubes RCA Tubes Hirimum Maximum
1st R.F. 6D6 1600 1520 1225 1300
2nd R.F. 6D6 1575 1600
3rd R.F. 606 1560 1600
Lth R.F. 6D6 1650 1560
Detector 76 1170 1560 1250 1650
Oscillstor 6D6 1575 1640
lst A.F. 76 1350 1530
2nd k.F. VAl 2260 2200 2000 3000
TABLE 21

Model RAH-1, Sericel 1.

freguency Overlep.

Band Overlep Per Cent
No. Freguency Range (Kes.) Overlep Bznds  Frequency (Kes.) of Overlep
i 286.8 to 635 4.L0%

1l and 2 €07.5 9.03
2 580  to 1242

2 end 3 1207 5.80
3 1172 to 2595

3 end 4 2476.5 9.56
4 <358  to 5300

4 &nd 5 5137.5 6.33
5 4975  to 11150

5 and 6 10787.5 6.72
6 10425 to 16400

6 and 7 15985 5.19
7 15570 to 23550 2. 39#%

* Per cent overlap from 286.8 to 200 kcs.
%% Per cent, overlap from 23000 to 23550 kes.



Model RAR-1, Seriel 1.

Sensitivity - Bund 7.

Before Reslignment After Resligniient e
Freq. uvV. Input uV. Input uV. Input uV. Input
(Kes.) _ént, Trim, O jnt. Trim. Optimum fnt. Trim. O Ant. Trim. Optimum
15820 26.2 24,2 13.5 12.9
17800 17.1 15.1 ' 17.8 17:8
19200 33.0 16.8 26.3 23.3
21500 2.6 15.8 23.9 22.7

23000 - 26.8 23.0 18.3 18.3
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