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AUTiiORIZATJON 

1. The tests herein reported were aut:borized by reference (a). 
Other pertinent data are lh.ted as references (b) to (u) inclusive. 

Reference: (a) 
(b) 
(c) 
(d) 
(e) 

(f) 
(g) 

(h) 

(i) 

{j) 

(k) 

(1) 

(m) 
(n) 
(o) 
(p) 
(q) 
(r) 
(s ) 
(t) 
(u) 

OBJECT OF TEST 

BuEng. ltr. NOs-32226(8- 27-WS) of 10 September l9J5. 
Specifications RE 13A 466B. 
NRL Report No . R- 1178. 
.Bufug. 1 tr. NOs-322.26(6-25-\VS) of 3 July 1935 to BuS&A. 
Bullig. ltr. NOs- J2226(7-l-W8) of 3 July 1935 ta INM 
New York. 
BuJ<.ng. List o,f Corrections dated 1 July 1935-
BuS&A ltr. NOs-32226(SPM) of 27 August 1935 to Hygn.de 
Sylvania. Corp. via. IN.M New York. 
Hygrade Syl vanif. Corp. l tr. to INM New York of 20 Karch 
1936 and INM New York 1st end. aJ8/Ct 32226(A) of 
25 March 1936 to Bclng. 
BuF.ne. ltr. S67/46(12- 21- W8) of 24 December 1934 with 
enclosure "Minutes of Conference of 12- 13 December 19.34. 11 

BuEng. ltr. NOs-32226(10-16-WS) of 2 January 1935 to 
INM New York. 
BuS&A ltr. NOs-32226(SPM) of 2 February 1935 to Hygrade 
Sylvsnie. Corp. 
Bumg. ltr. NOs-32226(2- 7-WS) of 25 Febru.;.ry 1935 to 
INM New York. 
Bu.Eng. ltr. S67/46(7- 30- V/8) of 1 August 1934. 
Specifications RE lJA 488B foil Paper Capacitors. 
Specifications 17- 1-12 Electrical Indicating Instruments. 
Specifications RE l OA 26JH Nameplates. 
Specifications RE lJA 346U Vacuum Tubes. 
Specifications RE 13A 317F Ceramic Insulating Materitls. 
Specifications 17-1- ll Phenolic Insulating Materials. 
Specifications RE 13A 481B Telephone Jacks. 
HygrE,de Syl Vo11ia Corp. Descriptive Specificn tions. 

2. The object of this test was to determine first,whether or not 
subject equipment meets exist ing ~pecification requirements, as covered by 
r efer ences (b) , (f), (k) and (m); second, to determine whetber or not defects 
listed in ref erence (c) have been eliminated and the desired refinements 
have been incorporated; third, to obtain data on a.ny det ails of construction 
and performance not specifically covered, but whi ch would require corrective 
action prior to the release of production. 

ABSTR.f.CT OF T:E:ST 

3. The subject . equipments were set up in t?e Luboratory and given 
a. gener'"l inspection of mechanical construction and vdrir~g. The following 
tests were me.de t o determine specification complic.nce with regard to 
el ectric&l per fonnance: 
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(a) Sensitivity - a.c. oper&.tion. 
(b) Selectivity - at optimum g.i.in. 
(c) Maximum noise level. 
(d) Resonant overload. 
(e) Audio frequency cho.r&cterif.tics . 
(f) Automatic volume control charr,cteristics. 
(g) Frequency overll:,p . 
(h) Frequency r ange of oscillator wobbler (Model RAH-1). 
(i) Capacity rr.nge and variation of oscillbtor wobbler (Model RAH-1). 
( j) Frequency statili ty with chcmge in input sienal i n tensity. 
(k) Frequency s t a.bility with change in sensitivity control eetting. 
(1) Frequency s tability with chenge in line voltage. 
(m) Frequency s t &bility with chunge in antenna trimmer (kiodel PJili-1). 
(n) Transrectification. 
( o) Voltage clwracteristic of CHS-20032 r ectifier power unit. 
(p) Sensitivity with complete ch6.nge of t ubef> . 
(q) Range and linearity of sensitivity control. 
(r) Output signal plus noise characteri~-tic. 
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Conelusions 

(a) In generc::l, it can be said us regards mechanical construction, 
nentnesf, , and accessibility, that these equipments have not been equalled 
b? eny simil&r equipment previot~sly tested at thiE Laboratory. 

(b) The wiring 1:md soldering in the case of the Model RAH-1 a.r e 
exceptionally ne[•.t .:;n d well ctrranged. In the case of the Model Rli.G-1 the 
wi ring end soldering, alt.bough very satisfactory, are not a s neat as in the 
Model RJE- 1. 

(c) The construction i s considered t o be rugged, and with one 
sliGht exception all farts fit neatly into their respective positions. 
In performance, results are found to be equal to or bet ter than those 
otts.ined with the preliminary models, except that the electrical defects 
which existed in those models have with one exception been corrected in 
the subj ect production sruaple. This exception refers to the resonant 
overload which occurs at a slightly lower level than in the previous model. 
This is considered, however, an unimportant defect from all practical view­
points. 

( d) The defects noted in the test of subject model::; are all of 
a mechcriical nature and of comparatively minor importance as compared with 
the otherVli::e generally satisfactory details of materials, construction 
imd performance. 
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Recommendati ons 

(a) That the bottom cover plate over the band switch compartment 
in the Model RAG-1 be changed to produce a more satisfactory fi t. 

(b) That the seizing on the ends of the interconnecting cables 
be made up in a more dur~bl e manner. 

(c) Thnt the rubber gro1liI!lets through which the cables pass in 
entering the backs of the power and control units be increosed in diameter 
to eive a free running fit. 

(d) That the marking of the component items of the equipments be 
augmented to include those items whi ch are now incompletel y marked. 

(e) Thnt the nf1f!le plates on the plug-in coil assemblies be revised, 
as proposed by manufacturer in reference (h). 

{f ) Thnt the pe.nel securing s crews be equipped rdth more durable 
r etai ning spr ings, and suitable clearunce provided. 

(g) That the shurp edges on the clE.mping dogs of the ca binet con-
t~iner for the plug- in coil assemblies be removed. 

(h) nw.t the oscilll:.tor tes t button mlitch spring in the Model 
RiJl- 1 receiver be bent wi th e greater radics to spread the area of flexing 
thus pr event ing t he probabl e breukage at the pr esent sharp bend. 

(i ) Tb.at since the Model RAH-1 has been designed to use shiel ds 
over all r &dio f requency tubes but not over the oscill&tor tube, and 
to use no shield caps over the t ops of any tubes, this f~ct be stated 
in the instructi cn books provide~ ~itb the equipments to avoi d a 
possible instc.11,:tion of srune . and the resulting misalignment of circuits 
froc such use. 

(j) Thnt the subject equi pments be considered satisfactory for 
t he Naval Ser vice provided changes are mude in accordance with the 
above r ecomr.endations. 

(k) That the receiver specifications for future equipments be 
modi f i ed to r equir e thut the volume control not only comply with the 
present linearity r equireoents but that its required decibel range of 
control ce accomplished in not less t han 150° of rotation. 
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DESCRlPTION OF Ml,T.E'JUP.L UND.l:.:R TEST 

4. The mater ial under test consh,ted of one s.:.mple production 
1;1odel of Cl;;.ss IV r adic receiv::i.ng equipment, consisting of the following : 

1 Model RAG-1 ri,dio receiving equipment complete. 
1 Model RJ'Ji-1 radio receiving equipment complete. 
1 Type CHS-23067 control unit with necessary interconnecting 

cables. 

Subject equii:mcnt wn.s manuff,.ctured by the Hygrade Sylvanit. Corport..tion, 
Clifton, Nm, Jersey, and wto>.t~ received i:..t the Labor&to:ry on 13 Mc.rch 1936. 
The P.1odel RAG-1 r&dio receiving equipment covers a rc:..ted frequency range 
of from 15 to 600 kilocycles and conr:;ists of the follo\1ing uni ts : 

(a) One Ne.vy Type CHS-/+6042 rt::ceiver. 
(b) One Ne.vy Type CHS-20032 power unit . 
(c) One set interconnecting cables. 

5. The Model RAH-1 radio receiving equipment covers a rated 
freq,uency re.nge of from O • .3 to 23 mcgr,c:rcles and cons ists of the follov:­
ing units: 

(a) One Navy Type CHS-46043 receiver. 
(b) One Navy Type CHS-47090 inductance system. 
(c) One Navy Type CHS-20032 power unit. 
(d) One set interconnecting cables. 

The Navy Type CHS-23067 control unit contains auxilie.ry power supply 
r,wl tcbes, telephone j~cks r,.nd fill audio output mixing switch for both 
recdver unlts. 

6. In the following discussion, reference will be made to 
Le.bor1:.tory report, reference (c), which covered rete::;t of the preliminary 
mode} . Where p[J.ra.graphs of reference (c) apply equally well to the pro­
d~ctlon SBP.tple equipnent now being reported upon, no further discussion 
of the subject matter contc.ined in such puragraphs will be included in 
thii:. r e p:,rt. 

7. It will tlso be assumed thti t the presentf:..tion of discussion 
in detE-il under a reference paragraph in this report is onl y because the 
dis cussion a s set forth in referenr,e (c) does not apply and that the 
dis.cuss ion of s i.mihr det1;li l s .in the previous report, reference (c), is 
to be i gr1ored in connection wi t,h the subject production sar,1ple. 

METHOD OF' TEST 

8. The methods lwed were similc,r to those used in tests of tbe 
prelirr:inHy 1aodeh -,, reference (c). 
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DATA RRCORfED DURING TES'I' 

9. Complete data vrer-e recorded on cl.l t e::.ts conducted and this 
infom.e.tion is conte.ined in Tabl es l to 21 inclusive, and Plates l to 45 
inclusive. 

PHOB!J:lLE ERRORS IN RESULTE· 

10. The estimated over-;;;ll accuracy of the results obtained during 
these t ests is the same as given in reference ( c) covering the tests of 
preliminary models. 

RJ-t~SULTS OF TESTS 

11. Pc.r. l+-3, Par . 95(c). The cover plate over the bend switch 
co1:1pu-t ment which fit s around the antennn trimmer condenser assembly 
in the I.lodel filG-1 does not fit neatly into its position. On one side 
o:f the trimmer condenser th.e shield fits flat against the surface to ,vhich 
it is secured while on the other side it has not been cut away sufficiently 
that it can rest upon this surf~"ce, but does ricie on top of the triJr..mer 
condenser shield. 

12. All wire used in radio frequency circuits has a good quality 
of rubber insulation, except those running from the coils to the switch 
in the low frequency unit. These are of formed solid. wire with empire 
cloth tubing and do not contc.ct ea.ch other or ground throughout their 
lengths. All parts ure r eadily uccessible in the Model RAH-1 receiver . 
In the case of the Model RAG-1 receiver the only parts that are not 
immediately accessible for replc.cei:-,ent are the audio f requency sockets, 
and in addition thereto, some disassei:ibly is essential prior to the 
reoovcl of the rc.dio frecp;ency coil systems. It is als o necesshry t..bHt 
a terniinul strip be renoved prior to the remova.l of the AVG transformer 
1::.nci that the band pass filter bE: removed prior to the removal of one 
of the audio tr&nsfonners. Space lini tHtion preventro muking any 
recol:lJt!endati on as to e. more s atisf;:.ctory arr@igement for a ccessibility. 

13. The viirine and soldering in the case of the Model RJ.Jl-1 
s.re exceptiom,lly neat and well arr1:.r1ged. In the case of the Model 
RJ,G-1 the wiring end solc.ering, although very satisfactory, is not as 
neat as in the Model RJJl- 1. 

14. Par. 4- 3, Par. 37(c). The bottom pl6.te of the receiver 
chl>-ssi:c: is now secured 'ilith 12 screws <:lnd i s con0iciered sut isf~cto:ry. 

15. Par. 4-J, Par. 4l(c). All interconnecting cables are of 
the rubber covered type of construction. The material used in tbe con­
i:truction of these cables is satisfactory. The seizing on the terminHl 
ends is not satisfc.ctory in thht it has a tendency to loosen, as in one 
case the seizing htLS separated from the rubber covering by as much as 3/16 
inch, and in another case it has become almost completely unwrapped. The 
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rubber groJlll'lots in the ba ck::; of thE~ power- un1 t and contr ol unit boxes nre 
t oo snmll for the diameter of the cable used, 50 much so that wi thdra.wal 
of the panels of these uni ts with their terminals connected may cause 
the grommet to pull out of the box v.e.11. Grommets with greater clearance 
ar e desired. 

16. The terminals furnished on the battery cables ere of the 
l i ght weight, open end, spade type for use with 8-32 screws. These will 
be entirely s atisfactory if it is inteuded t hc.t they connect to v. termimu. 
boc.:.cd uld ;:~t ,i..:.::..·-::d; to t he batteri(~s. 

17. Par. 4- 1,., Par. 4.2(c) . The !!ltlin tuni.n6 condensers for both 
Models RAG-1 and RPJl-1 have 3/8 inch shnft;:., ,1itb sturdy set screws to 
l ock the r otating plates ther~to . The varluble condenser construction 
appe;;,rs t o be satisfactory. The method of .uaking contact to the rotor 
plate;, which i a thr ough s i lver contactf; is worthy of .favorable co,11ment. 

18. Par . 43(~}. The dcs l 6n of the c&ble clamps in the type 
CHS- .23067 control lmit bas been inrproved Md the terminal studs have 
been incr er,sed to 8--32 arid are so. tlsfactor-J . 

19. Par. 4- 14, Pa.r. 47(c). The mc.rking of the coi;iflonent items 
of the equipments is as fol l ows: Both s:tmbol nlll'lbers and Navy type 
nu-nbe:rs have been pl aced on the R. F. chokes, potentiometers and variable 
resi stors, tot;gl e and tel ephone swi tc?ie~, telephone jacks, and electrical 
i ndicating .instrument.s. No marks ar e visible, wi thout disr.sGcmbly, on 
the variabl e capc.citors, e:xce1) t that the trimmers for the gang condensers 
~~ve symbol number s marked on t h e shield adjacent to each condenser. 
The 1011 frequency i nter stage coupling gang is marked with a symbol 
nunber . 

20. Audio t r a.nsf ormers are mfarked with both symbol and Na.vy 
type numbers , but the f ilter coils are not marked individually. A 
symbol nu'!lber is. given to t h e filter syste.in as a whole. 

21. Wire wound fixed resistors are marked with "RA" nUlllber.s and 
i n S:)mc cases with symbol ~tunbers. The no!:1-inductive resistors have the 
s t;::,:idar-d colo:: codi11g. Fixed capacitors over • .25 mfd. are marked wlth 
both r,ymbol and Nn1rJ type nunbe:r·s . 

.22. Lar ge molded mi ca c.:,nc.lenscrs are marked \Vi t.ri "CD" numbers, 
mccliu:n sized with "PL" n umh-sr s , an d small, both paper and riica, are 
marked ,vi th 11RA1' numbers, all :ni ca r!lolded conden sers being of Dubilier 
mr..nufacture . In both recei·n r s the r adio frequency tuben huvc u symbol 
nu:nbcr ;ur;.r ked udj<l.cen t to the sock8t, but no Navy type numbers. A.F. and 
h.VC tubes have both symbol nu.,1bers and Navy type numbers. 

23. Par . 4-14, Par. 48(c). The naine pl ates o.f the plug- in coil 
assembly o f' the Model RAH-1 equip,nent ara not i n nccord:.mce with the 
specifl catl o::-is. Reference (h) i.r.r;:,lies that the contractor is co5•ni:~::~nt 
of this fact and will f urni:::h proper rw.me plate,, on all equipment. The 
power w1i :. name pls.tes m•:::•~t the :requir~:nent:; of reference (f). 
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24. Par. 4- 16, Par . 49(c). In the plug-in coil assembly the wi!'ef3 
are soldered directly to the contact pins, e. special type of pin having 
been made for this purpose • 

.25. Par. 4-12-a, Par. 59 ( c} • The recei ver and power uni':, panel 
securing screws, with thei!' 1·etaining springs, interfere with the hole 
edges in the box into which they fit to the extent th~t the springs 
become distor ted and disconnected f rom the assembly unless gr~ut care 
is exercised ,1hen the c.11assis is pl aced in the box. The springs are 
retained on the screv1 studs by having one end of the spring wire bent 
at right angles, this end fitting into a hole in t he stud approximately 
1/16 inch deep. This method of securing is unsatisfactory. Should this 
defect, be overcoiae, there would still be considerable danger t o the 
spring, unless a greater clearance ls provided in the hole in the box 
into which these springs f i t. No springs are furnished on the control 
box panel securing screw;; aad they are locked with a 11 C11 w&sher ma.de 
of wi:ce, to prevent loss. The wire is thnt soft that both of the loclrn 
came off during test. 

26. Par. 4-20-u, Pa.r. 1 35(c). The soldering of the termina.l 
leads in the R.F. coils has now been done in a very sati sfactory manner. 

27. Par. 1~-26-a, Pur. 67(c). The cabinet container for the 
plug-in coil assembly has been greatly improved. The cl amping dogs, 
however, have a tendency to distort the contact springs on the face of 
the coil assembly when operat,3d to lock or unlock these units in their 
positi ons in the coil box. It is suggested t hat this defect might be 
removed if the cla:nping dogs were rounde<l off at their edges so that 
they would slide freely over the springs when operated. 

28. Par. 4-31-a, Par. 71(c). The main tuning control knobs 
are provided with coarse fluted surfaces and conform with t he other 
knobs. 

29. Par. 4-41-a, Par. 77(c). The oscill ation test button swit ch 
on the rA:o<lel RAH-1 i s l ess rugged than that used on the Model RAG-1. 
As most of the flexing of the spring contact occurs at & rc.ther sharp 
angle bend, it is believed that the metal will eventually crystall ize and 
fracture. 

30. Par. 4-44-a, Par. 79(c) . The telephone jacks are of such 
dedg-.3 as to permit replacement wit!1 Navy st.:mtlard jacks, meeting specifi­
c&tions, reference (t) . 

31. Par. 5-1, Par. 82 and 83(c). The a ver&5e sensitivities were, 
in ~enerr:il, slightly improved over the previous model. The exrtct values 
are shown on Plate 3 for t he lovr frequency model , as taken ,1ith the 
original Hygra<le ~yl va.'1ir. tubes supplied by manufacbrer. The effect 
on sensi tivities due to substitu tion of t ubes o:f RCA manufacture is shown 
in Table 10. 

32. The values f or the hieh frequency 1,1odel are shovm on Plate 27 
C.5 taken with the original Hygrade Syl vrmia tubes furnished by ma.viufacturer 
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illld on Plate 28 as taken with substi t uted tubes of RCli manufo.ctm·e. 

33. The mutual conductances for the various tubes are shown on 
Table 11 for the lov1 frequency model, and on Table 20 for t he hieh 
frequency model. 

3/.- .At the completion of other tests, Band 7 was r8ali gned and 
sh owed a sli6h t improvement with Uw antenna trimmer at zero, a."'ld about 
the snme average s ensi ti ·:i ties witi'l the ar.'1 tenna t r i 1tm1e.r at optL'llun 
cctting, as .indicated in Table 22. 

35. Par. 5-2, Pur. 9l(c). Selectivities were not greatly 
cho.nectl over the pr evbus model and were all well wi t!lin the governing 
s1)eclficat.ions . Selectivi :.y for the low frequency model is shovm on 
Plate~; 5, 6, 7 &.ml 8 and for t..'-le hig:::i frequency model on Pl ates 30, 31, 
32· and 33. 

36. Par . 5- 3, Pur. 93( c ) . The maxL~um noise level is within 
the speci f ication limits in the case of both low frequency and high 
frequency receivers , although i t has been slightly increased in ~ome 
c~scn, it has been materially reduced in others. Nois0 level for 
:rm:drnum sensi ti vi ty control sett ings is shovm f or the low frequency 
model. on Plate 4 and for the high frequency model on Plate 29. 

37. Par. 5-/4, Pnr. 95(c) . The resonant overload in the case 
of the low frequency receiver occurs at a higher levc::l than in the 
precedin5 model. In the case of the high frequency uni t, it has been 
slightly reduced over the preceding model. 

38. Resonant ove:-loa.d curve:.; ar8 shown for the low frequency 
model on Plates 9 , 10, 11 and 12 und for the high frequency model -on 
Plu.te s 31~ to l~O inclusive. Resommt over loa.d points for the lo\v 
f r equency model are G.lso sbovm on Ta ble 2. 

39. Par. 5-19, ?ar. lOO(c). Tne toto.l supply line pv~er 
eorn:;umptlon for foe fJodel RAG-1 i-3 60. 3 watts at ll 5 vol ts, and for 
the Model R.AH-1, 61. watts a t 115 vol ts. Bot h are well within spccifics­
tlon 1 imi ts. 

/40 . Pur. 5-29, Par. 104(c) . The frequency overlap was found to 
be within the limits as set by the governing speci i.'icatioas. Measure­
men ts for the Model fui.G-1 will be found in Table 1 and for Model · Rl!.H-1 
in Table 21. 

l+l. Par. 5-30, Par. 105(c). Main tunfag dial calibration is 
shol'm for the Model RAG- 1 on Plute 1 and for t.he Mo<lel RAH-1 on Pl,;.te 
45- .Antenna t rimmer and sen:;itivity control callbrution for Model 
RAG-1 &re shovm on Plate 2 . 

42. Par. 5- 31, 32, Par. 106, 107(c). Tne frequency wobbler 
r;;1!1ge hs.s been subs tan ti.:.11ly r ~duced over tho.t of the previous mo<lel, 
and presents a practically linear cap.:i.ci ty change with rotation . The 
linearity of the variatio:1 is shown on Plate 41+- Oscilla tor frequency 
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variation is shovm i n Table 17. 

43. Par. 5-33, 34, Par. 108(~). The output trrul3for..1er load im­
pedance cha~acteristics were found to be subst antially the same as in 
the previous :::nodels. Output load chnrc:.cteri r~tiGs of the Model ~J~G-1 
ar e shovm on Pl ate 20. 

44. Par. 5-36, Par. 109( c). Frequency s tabilit y vs . change i n 
l i ne voltage complies with the specifieutions and is shown for the 
Model RAG-1 in Table 3 and for the Model RAH-1 in Table 13. 

45. Par. 5-38. Frequency stability vs. chi:-,.nge in t rimmer setting 
was negli 6ible in the l ow frequency unit, and e:.lthough very noticeable 
in the Cit Se of the high frequency unit, was well within specifications. 
Me~.suremants for the Model RAH- 1 are shovm in Table 15. 

46. Par. 5- 39. frequency stability under vibration is satis-
factolj,- in the case of the low frequency unit. Such vibration as is 
known to exi:st on shipboerd would in the case of the high frequency 
receiver in the hi ehest frequency band produce a wobbly note with a 
v&riation in frequency that would probably exceed 100 cycles but not 
seriously affect readability. 

4 7. Par. 5- 40, Par . 111 ( c) • .Frequency stability vs. change in 
lnput was found to be well within the governing specifications in 
the case of both uni~s. This is shown for the Model RAG-1 in Table 4 
and for the Model R.l\11-1 in Table 14. 

48. Par. 5-41, Par. 112(c}. Frequen~' stability vs. change in 
sensitivity control was found to be well within specifications in both 
models, and is shown for Model RAG-1 in Table 5 and for 14odel Rlili-1 in 
Table 16. 

49. Par. 5- 45, Par . 113(c). The band pass fil t er characteristic, 
although close to the specifi cation limits, is considered to be passable 
YTit.-iin the limits of accuracy of' measurement. Measurements ere shovm 
on ?lutes 21, 22 and 24. 

50. Par. 5- 54, 55, Par . 117, 118(c). The attenuation charac-
terlstic::; of the variable attenuators comply with specifica tionn, and 
are shown o~ Plates 21 and 25. The use of the attenuutors does not 
incur a..'1 attenuation in the c.udio amplification of :nore than 5 decibel s 
except ut the overl ap point between t.he two t&ps . The highest frequency 
end of the low frequency tap attenuates as much as 8.9 decibels but 
this frequency is covered on the second t ap with a gain of over 5 dc,'.!ibels. 

51. Par. 5-60, Par. 120(c). The range of the sensitivity cont rol 
complies with tne governing specifications in both units. Operation of 
the AVC switch does not co.use nny· noticeable chr:...'1c:;e in gaL11 or frequency 
(see Par. 5-71 belo~) . 

52. Par . 5-61, Par. l.21(c). The trans!'ectification current, as 
meaJured in acco~da:11~e wi~~ governing specifiC<~tions was found to be 
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considerably less than in the previ ous models . This is shovm for the 
Model RAG-1 in Table 9, and for the Model fulli-1 in Table 18 . 

53 , Par. 5- 63, Par. 122(c) . The linearity of the senr.itivity 
corn:.!'ol is within specl.fica tion limits. Sensitl vi ty control chnrac teris­
tics are shovin for Model fu\G-1 QU Plates 13, 14, 15 and 16 and for 
Model RAH- 1 on Plates /J_ 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 
R.!!.Ji-1 on Pla te 43, indicating thut specificotion requirements are sub­
stantiE.lly met. 

55. Par. 5- 71, Par. 125(c) . The effect of cutt.ine the AVC in 
or out, on t.'1.e overall gain below the limiti...'lg poi nt is ne6ligible in 
the case of these raodels . In this respect the operation is more satis­
factory than with any l i ke device previo'!.lsly tested, as there is 
practlcully no attenuation due to the cutting in of the AVC. 

56. Par. 5-72, 73, Par. 126, 127(c). The AVC limiti.~g action 
is within the requl rements of the governing specifications, and is 
shown on Plate 18. The ranee and linearity of the AVC level control 
is shown on Plate 19. 

57. Audio f r equency char acteristics of t.~e audio ar:iplifier 
without filters, und with and without AVC are shown on Ph.te 23. 

58 . Vol:agc vari ati on characteristics for the Type CHS-20032 
rectifier power unit ar e shown on Plate 26. 

59. The input impedance of both units was measured, filld is 
shovm for Model RAG- 1 in Table 12 and for Model RAH- 1 b Table 19. 

60. No spare p~rts were f urni shed for this test. 

SUW.!.AR.Y OF DEFECTS 

61 . The f ollowing i s a sum1nary of defects noted and a list of 
items in connecti on with which further corrective action is required 
prior to the rel ease of production . 

62 . Par. 4- 3. The cover pl,:te over the band switch compartment 
in the Model RAG-1 i s not a good f' i t, and requires cutt.in& away to 
clear the antenna trimmer condenser assembly. 

63. The sei zing on the ends of U1e interconnecting cables is 
not of durable quality, end the r ubber grommets through 'llhich these 
cable;; pas::; in the bncks of the po·wer unit end con t rol tmi t, boxes are 
of too soo..ll di2..neter. 

64. Par. 4-14. The markinz of the component items of the equip-
ments is not complete, particularly with respect to the tube sockets. 
The tube sockets should be marked with tbe type of tube requir ed in euch 
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case. The 0<-i!.1e plates on the plug- in coil t.sseniblies hl'e not in accor dl'mce 
wi tn apecifi-cations. However, corrective uction is already indicated 
by the mm1ufacturer in reference (h). 

65. Par. 4-12-a. The punel seclll'in~ scre~s of all units hnve 
ll!'1s&ti.sfactory retaining sprint;s, and in the receiver units have 
insufficient clearance. 

66. Par. 4-26-a. The clamping dogs in foe cabinet cont1-1iner for 
th~ plug-in coil assemblies have too sharp edges with a. tendency to 
di stort the contact springs . 

67. Par. 4-41- a. The oscillator test button switch L.~ the 
Model RAfl- 1 is considered less rugged than that used on the Model RAG-1. 

CONCLUSIONS 

68. In general, it can be sfdd as regards mechanical construction, 
neutneGs, and accessibility, that these equipments huve not been equalled 
by a...'1y similar equipment previously tested at this Laboratory. 

69. The wiring and soldering in the case of the Model Rlill-1 are 
exceptionall y neat und well arranged. In the case of the Model RJ\_G-1 
the wi ring and soldering, al though very satisfactory, are not as neat 
as in the Model Riili- 1 . 

70. The construction is consi der ed to be r ugged, and Vlith one 
sl.igh t exception all parts fit neatly into their respective positions . 
In performance, results are found t o be equal to or better them those 
obti:iined with the preliminary models, except thnt the electr.ical defects 
wi1l,::h existed in those models have with one exception been :-!orrected 
in the subject production sample. This exception refers to the resonant 
overlond whi ch occurs at a slightly lower level th:m in the previous 
:nodel. This is considered, hovrever, &n unimpor to.nt defect from all 
pr&cticbl viewpoints. 

71. The defects noted in the tes t of subject models are cll of 
a 11ecbanical nature and of co:np1:1r&tively minor :import&nce a ~ compared 
wi tb the otherwise gcnerru.ly satisfactory dets.ils of materials, con­
struction t-n<l performance. 
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Band No. 

1 

,, 
"'-

'l _,, 

I+ 

X· Per 
-!P.:· Per 

Band No. 

1 

2 

3 

4 

Model RJ:.G-1, Serial 1 . 

Frequency Overl~R 

Freq. Range (Kcs.) Overlap Ba.nds 

14 . 35 to 39. 3 
1 und 2 

35. 4 to 99 . 3 
2 wid 3 

91. 5 to 246. 0 
3 and I, 

220.5 to 626 

cent of overlap fro1:1 11 ... 35 to 15. 00 Kcs . 
cent of overlap from 600 to 626 Kcs . 

TABLE 2. 

Model RAG-1, Serial 1 . 

Resonant Overload 

Mi crovol ts Input for 
Freq. (Kcs.) Resonc-.nt Overlo&d 

38 42.0 

95 28. 5 

240 20. 5 

600 20.0 

* Approved limit - 250 milliwr-.tt s . 

Overlap Per Cent of 
Freq . (Kcs . ) Overla p 

4 - 34* 
38 . 0 10.25 

95.0 8 . 21 

240. 0 10.62 
/4.J/._H 

Output a t Resonant 
Overload - Milliwatts1:· 

289 

280 

280 

252 



Hodel B.A.C-1 Ser i e.l 1. 

F!'eoue:icy St ability v ti . . Change in Line Voltage 

Buid Freo. Beat Note Frer;uenc;y Change -___ C:t:cles* 
~ (Kc;.) 103.5 Vol ts_ 115 Vol ts 126. 5 Volts 

i 38 +11 0 -9 

2 95 +10 0 - 8 
.., 
:, 240 +13 0 -10 

4 600 +18 0 -16 

* ~pecificution limit - 100 cycles. 

TABLE 4 

i'doclel RAG-1, Serial 1. 

Frequency Stability vs. ChE:.nge in Input Sign~-1 Intensity 

Freq. 
(Kcs.) 

Change in Oscillator Freq . . 

l 

2 

3 

4 

38 

95 

240 

600 

* Specification l i mi t - 100 cycles. 

Cycles* 

0 

2 

3 

4 



T.ABLE 5 

Moc!el R.i;.G-1, :Serial 1. 

Frequency ~tabi]j,_tsr vs. ChMge i n Sensitivi ty Control Setting 

Band Freq. 
No!.- (Kcs. ) 

1 38 

2 95 

3 240 

4 600 

* Specification limits: 

15 to 200 Kcs. 100 cycles . 

200 to 600 Kcs •• 0 5%. 

Change in Oscillator 
Freguency* 

1 cycle 

2 cycl es 

0.00083% 

0. 00067% 



Ti.BL~ 6 

i'.fodel RkG-1, Lieriru. 1, 

Peck .frequency Attenuation of Varic..ble Attenuators_ 

for 6 M\1_ Output 

Peak Attenuation Pe6.k Attenuntion 
Freq. at Peak Freq. freq . at Pe,,;.k Freq. 

fienge Tap Cvcles Db.* Range Tap Cycles Db.* 

Low 0 375 +3.05 High 0 655 +7.16 

1 400 +2 . 5/~ 1 695 +7.12 

2 427 +2.30 2 745 +6.69 

3 453 +1.94 3 780 +6.19 

4 479 +l. 51 I+ 820 +5 . 1,..8 

5 520 +0.34 5 901+ +4.71 

6 590 -1.66 6 1020 +J.35 

7 663 - 3.92 7 1155 +1.58 

8 735 -7.24 8 1275 +0.09 

9 782 -8.20 9 1370 -0.91 

10 822 - 8 . 90 10 1435 -1.36 

,,. ~pecification limit - 8 . 0 decibels . 



TABLE 7 

Model RAG-1, :.ieri,.:.1 1 

Summary of Attenuc.tion Q-la.r1::.cterh'.tics of Variable 

Attenuators 

Peak At t.mua ti(?_n Lt Decibels 
+5;;· ·-·-- - ·----·-

Freq. jC> Peak -5)b Pe1:,k +150% Peak -60:i Pe1:..k 
£lunge Tup Cycles Free. f 'req . Frea. fr~o . 

Low 0 375 -L,. 4 - 2 ,9 -26.9 -24.6 

5 520 - Lf. 4 - 2.9 - .26. 7 -27.4 

10 822 - 2.J -3 . l -22.0 - 25.L. 

High 0 655 - J . 3 -2 . 0 -26./4, - 26.5 

5 90Lf - 4 . L. - 4,4 - 27.8 -30 .8 

10 lL,35 - 2 • .2 -2 . 8 -23.l -30. 2 

* Specific;:; tion lim'i ts: 

Band 
~ 

1 

I; 

:Covm not more tht.n 6 decibels e.t ±. 5% of pcE:.k fre(1uency. 

Dov:n not le~-s thr,n 20 decibel~; o.t + 150% or -60% of peak frequency . 

Freq. 
lli.2.~J. 

15 

600 

TABLE 8 

Model J{J\G-1, .'.:.crhl 1 

Range of Sem~i tivi tv Cont.r.ol 

Ir.fut Range Sen:,;i ti vi ty Cont rol 
Ui crovol t.£:... P.nnge - Div. 

/4.08 500,000 10 to ? ., 
.... .J 

1.2-5 - 500,000 10 to /4 .1. 

Attenuution REnge 
Decibels 

+l. 7.3 t o -100 

0 to - 108.7 



TABLE 9, 

Model Ri,G-1, Seriu 1. 

Sensitivity To~l !:l.[, t.c Current - l,':f:- Cht::ne;e fo. Totcl 
Bend Freq. Control Input = Input = Plr:.te Current 

No . (Kc~ . j Setting Zero 0,5 Volt Mi crot·mpcres 

l 38 0 1.0 3.25 2.25 

2 95 0 0 . 9 5.00 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, ~eric.l 1 . 

Effect on CW bcn:,i tivitx._ ~~'Id Mexilnl-'!:1 ~oice -~~~!31 when Origim,l c'. .F. J:Jnplifier1_ 

Detector ~ltncJ Osdllu tor Tubes __ ere ReplEicetLQX. RCA Tubes. 

Jtlgrude S_yl vanin Tu bet; ____ RCA Tubes_·-·--···- - ···-----
Ant . Max. Ant . Ml:\X, Ant. Max. Ant. !,lt1x • 

Band Frr-:q . Trim. I n put Noh:e Tr.int. lnput NoiBe Trim. Inpnt Noi :oe Trim. Input l·~oiu,: 
Ho . (KC Li . j Div. .Jd±_ __ ~ Div. ...ilL__ ~ Div. ~ ~dV. _ Div. ...Jd1:_ ..,Li\~ . 

15 0 4,90 73,5 -1.8 5.00 73, 5 0 5.00 50 . 0 -1.8 4.80 50.0 
19 0 L,. 78 112.0 -.3.0 11.15 192.0 0 L,.90 80.5 -J .O 4 . 90 102.0 

1 24 0 4,98 131.0 -3.0 4.32 J2J.O 0 4,30 66. 5 -J.3 3.92 150.0 
30 0 L •• 27 96. 0 -2 .0 3.40 170.0 0 4.60 60.0 -2.0 4.05 130.0 
J8 0 3.62 267.0 0 J.62 267.0 0 4 .90 73.5 -0.J 4.1,8 80. 5 

38 0 2.64 73, 5 -1.5 2.41 66.5 0 2. 72 73,5 -0.8 2 .82 76.8 
1.8 0 3.02 66.5 -2 .8 2.JO 140.0 0 J . 02 73.5 -2.8 2.38 ll;.0 . 0 

2 60 0 J.J.6 50.0 -2.5 2.11 170.0 0 3.55 50.0 -2 .5 2.50 122. 0 
75 0 2.32 66.5 -0.6 2.21 92.0 0 2.88 50.0 -0.6 2. I.Ji 73.5 
95 0 5.30 26.0 +2.0 '2. 45 170.0 0 6.20 23.9 +1.8 2.80 8/4. 0 

95 0 1.80 10/4 .. 0 -1.6 1.70 170.0 0 1.93 193.0 -1.6 1.96 227 . 0 
120 0 1.72 80,5 -J.O 1.48 293.0 0 1.85 53.8 -2.8 1.58 352.0 

3 150 0 1.42 50.0 -2.0 1.28 217.0 0 1.62 69.5 -2.0 1./4.0 241.0 
190 0 1. 5/4 108.0 +0.8 1.40 217.0 0 1. 55 130,0 +0.8 1./4.5 193.0 
21~0 0 4.00 39.8 +.3.5 1.82 560.0 0 4.20 34.8 +J.5 1.81 322 . 0 

240 0 1.58 28.0 -1.2 1.32 35.0 0 1.52 28 . 0 -1.0 1..32 39.8 
JOO 0 J.08 12. 0 -J.2 1.00 42.5 0 2.98 10. 7 -2.8 0.92 50.0 

/4 375 0 3.35 9 .4 -2.5 1.00 37,5 0 J.38 8.2 -2.6 0.88 56.8 
L.75 0 3.05 9,4 -0 .6 2 ,Ll 21.8 0 3. 21 lJ.4 - 0.8 1.90 16.7 
600 0 5,30 5.0 +1.8 l.6o 23.8 0 s.sc, 13,4 +1.7 2.00 73.5 



TABLE; 11 . 

Model IU:.G-l, Serit;l 1 . 

Mutual Conductance of Tub~::; Used for DE.ta ehown on Table 10 

Po~;ition Type 
of of 

Tube Tube 

1st R.1-'. 6D6 

2nd R. F. 6D6 

3rd R.f. 606 

Detector 76 

Os ci llutor 6D6 

Band Freq. 
No._ (Kcs.j 

1 15 

l 38 

2 38 

.2 95 

3 95 

3 240 

4 240 

4 600 

__ Mutu4_Q_Qnductuice NaV'J Specificction 
0r!.ginr.:1 Hygrude Substitt:ted 
Syl vcnia _Tubes RCA Tubes 

1890 1520 

1725 1600 

1790 1640 

1130 1175 

1830 1560 

TJ..BLE 12 

Model P.AG- 1, Seriiil 1. 

lnpt:.t Impedence of Receiver 

Linli!tp 
Minimum 

1325 

1250 

Input Impedt=mce - Ohms 
An tenna Comm. kn t~ 

38,000 41,000 

21,100 22,300 

8,200 10,300 

6,200 7,600 

3,050 4,300 

2,300 3,750 

900 2,350 

840 2,100 

Maxilr~ 

1900 

1650 



Re~oncnt 
E'reqt:.ency 

(Kc:=;.) 

610 
5160 

23000 
23000 

Re~om .. n t 
Frequency 

(Kcs.) 

610 
5160 

23000 

ResonW1t 
frequency 

(Kcs_J_ 

610 
5160 

23000 

Model RAH-1, t-ieriE-1 l. 

Freouency Stability with qhenI;e in Lir.e Vol tege. 

Frequency Frequency 
at 115 V. at 103.5 V. 
(Cyclesj {Cycles) 

998 962 
998 958 

1700 
1000 2100 

TABLE 1/4. 

Model RAH-1, ~erid 1 . 

Frequency St<,bili ty with Chonge in Input. 

Output Frequency 
at 5 µV. Input 

(Cycles) 

998 
998 
998 

TABLE l_i. 

20 µV. 
( CycleE-} 

996.2 
998 
998 

Model RAH-1, Seritl 1. 

Frequency 
ut 126.5 V. 

{Cycl_es) 

1036 
1048 

400 

50 µV. 
(Cycled 

1000 
998 
998 

Freouency Sto.bili ty with Change in il?ltenn!i Tri.lr.l!ler. 

Output Frequency 
1::t Zero at - 1 at -5 at +5 

(Cycles ) ( Cycles2 (Cyclesl ( Cycles i 

998 998 998 
998 1001 1001 

1700 700 936 1257 

TiJ3LE 16. 

Frer;uency St , ,bill t y wi t h Chr~n.;e in ~,ensi ti vity Cont1'ol. 

Resorn:nt Output Frequency (Cycl es) 
Frcc.:.uency ut 

( Kcs. ) 10 9 8 7 6 5 I+ 3 2 - ---
610 998 996.5 999 1000 1002 1003 1004 1005 1005 

5160 992 997 975 96.3 954 949 947 943 
2.3000 1000 100 

1 



TAELE 17. 

Model F.AH-1, SeriE.11 . 

i'reoucncy Wobble~. 

Oscillator frequency VariE:.tion. 

ReDonruit Total 
f::-eqi;_ency i'iobbler Frequency Variation Per Cent 

(Kcs.) tietting Verie.tion (Kcs.) Varie.tion 

300 Band l 0 1000 cycles 
-5 70/,. 
+5 1310 0.606 0.202 

610 Bunci 1 0 
-5 2576 cycles 
+5 2627 5.203 0 .85 

610 Band 2 0 1000 
-5 381+ 
+5 1633 1.249 0.204 

1210 Sund 2 0 1210 Kcs. 
- 5 1214.8 
+5 1205.2 9 . 6 0.79 

1210 Band 3 0 1210 
- 5 · 1211.44 
+5 1208.61+ 2.8 0.23 

2480 Band 3 0 2480 
-5 2490 
+5 2469.6 20. L. 0.82 

21,.80 &nd 4 0 2480 
-5 2482.4 
+5 2477.6 4.8 0.193 

5160 &.nd 4 0 5160 
- 5 5187.14 
+5 5135.85 51.29 0.99 

5160 Band 5 0 5160 
-5 5165.06 
+5 5155 .L. 9 . 66 0.187 

10680 Band 5 0 10680 
-5 10728 
+5 10630.S 97. 2 0.91 



TABL£ 17(Conti?rnedJ 

Resonant Tot,tl 
Frec;.uency Wobbler Frequency Vr~rit-.tion Per Cent 

(Kcs. ) ~~ttir.g Varic.ti Q!l (Kcf..) VDrie:.tion 

1oc80 Band / 
0 0 10680 

-5 10707 
+5 10653 54 o. 50 

158;?0 &..nd 6 0 15820 
-5 15908 
+5 15732 176 1.11 

15820 Band 7 0 15820 
-5 15853 
+5 15788.1 64.9 0.41 

23000 Band 7 0 23000 
-5 2.3124.16 
+5 22883.6 240.56 1.04 



TABLE 20 

Model RAH- 1, Serial 1. 

Mutual ConductE.J1ce of Tu!)~S Used for .Measurements 

Sbo!P op Plates 27 and 28, in llieromhor,. 

Navy ~pecification 
Posi tion Type of Originel Hygrade Sub:.; ti tuted Lirr:its 
of Tube Tube S_yl vs.ni t. Tubes RCA Tubes Minimum 

1st R • .F'. 606 1600 1520 
2nd R.F. 6D6 1575 1600 
Jr<l R • .r'. 6D6 1560 1600 
4t h R.F. 6D6 1650 1560 
Detector 76 1170 1560 
Oscilli.tor 6D6 1575 1640 
1st A. f . 76 1350 1530 
2nd l· .• F. 41 2260 2200 

TABLE 21 

Model Rf-Ji-l , Serial 1. 

Frec;uency Overle;p. 

Band 
No . Frequency Range (Kcs.} Overlap &.nds 

l 286. 8 t o 6J5 
l and 2 

2 580 t o 1242 
2 e.nd J ,, _,, 1172 to 2595 
3 end 4 

4 2358 to 5300 
4 and 5 

5 4975 to 11150 
5 and 6 

6 10425 to 16400 
6 and 7 

7 15570 to 23550 

* Per cent overl&p from 286.8 to .300 kcs. 
-lo(- Per cent overlap fl"om 23000 to 23550 kcs. 

1325 

1250 

2000 

Ovcrl~p 
frequency (Kcs . ) 

607.5 

1207 

2476.5 

5137. 5 

10787.5 

15985 

Maximum 

1900 

1650 

3000 

Per Cent 
of Overl&p 

4-40* 
9.03 

5. 80 

9.56 

6.33 

6. 72 

5.19 
2.39** 



Tii.DU.: 22 

Model RJJi-1, Seril:J. 1. 

Before RevliEI!ment After Ren.lii;rn..ent 
.F'req. µV. lnp\.tt uv • Input µV • Input µV. Input 
(Kcs.) Ant. Trlm. 0 lint. Trirr .• Optimum f..nt. Trim. --9. /'.n t. Trim. Optimum 

15820 26.2 21 •• 2 13 , 5 12.9 

17800 17.l 15 ,1 17.8 17. 8 

19800 33.0 16.8 26.J 23,3 

21500 42.6 15.8 23.9 22 .7 

2.3000 · 26.8 23. 0 18.3 18. 3 
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