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AUTHORIZATION 

1. The tests herein reported were authorized by Bureau of 
Engineering letter, reference (d). Additional pertinent references 
are also listed. 

Reference: (a) NRL let.F42-l/52 of 29 June 1937 
to co, liAS Ane.costia. 

(b} BuEng Specification RE 13A 472D. 
(c) BuEng let.C-N0s-52339(1- 22-W3) of 27 Jan.1.937 

to Im! Hartford, Conn. with enclosure (A). 
(d) BuEng let.C-NOs - 52339(5-7-WS) of 10 May 1937 

to NRL, copy to NAS Anacostia. 
(e} BuEng l et.C-NOs-52339{6-30-W3-26) of 10 July 1937 

to NAS Anacostia, rith enclosures (A}, (B), and (c). 
(f) BuEng let.C-NOs-52339(8-31-W3) of 2 Sept.1937 

to NAS Anacostia with enclosure (A) • 
(g) BuE?lg let.C-N0s-52339(8-26-W3} of 11 Sept.1937 

to Iml Hartford, copy to NAS Anacoatia, 
with enclosure (A). 

(h) BuEng let.C•NOs-52339(10-8-W3} of 29 Oct.1937 
to INU Hartford, copy to NAS Anacostia, 
with enclosure (A). 

OBJECT OF TESTS 

2. These tests were made to determine the compliance of the 
Model XG0-3 equiplil8nt with the governing specifications and to doter­
mine its suitability for use in Naval aircraft service. 

ABSTRACT OF TESTS 

3. The Uodel XG0-3 transmitting equipment was tested for com­
pliance wit h governing specifications. These tests covered the fol­
lowing points. 

{a} General inspection relative to features for which specific 
tests cannot bo mnde but which are dotorminod by observation and opera­
tion of the oquipmont. 

(b) Size nnd woight . 

( c) Powor out put ; powor input. 

(d) Resettability - backlesh. 

(e) Effect of temperature on frequency. 

(f) Effect of voltage on frequency, 

(g) Effect of humidity on frequency. 

Ch) Effect of antenna detuning on frequency. 
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(i) Effect of tune-operate control on frequency. 

(j) Effect of al.titude on frequency. 

(k) Frequency range and overlap. 

(1) Rectifier conversion. 

(m) Rectifier regulation. 

(n) Rectifier ripple. 

(o) Voltage compensation. 

(p) Froquonc y re sot in flight • 

4. Additional tests covering the oporation of tho equip-
ment in fl.ight were made at the Naval. Air Station. Serial No. l 
was delivert3d to the Naval Air Station, Anacostin, on 22 June 1937. 
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Cone lusions 

(a) Numerous deficiencies were encountered during the course 
of the XG0-3 tests but the majority of these have been corrected 
by the contractor 's reprosentati ve or by Navy porsonncl. others 
ure to bo corrected in production equipmnts . Deficiencies en­
countered wore chiefly of n mechnnice.l. nature. 

(b) The Model XG0-3 incorporates excellent electrical char­
acteristics such as its frequency stability, freedom from flash­
over at altitude, good power output and antenna coupling circuits. 
However, its performance under vibration,especially quality of 
emitted note does not compare favorably with the best in the Na.val 
service. 

(c) Circuit design is straightforward, simple, and satis­
factory. The equipment represents considerable thought rutd care 
in its design and with modifications made to mako it sufficionUy 
rugged for a.ircro.ft service, it is believed tint Model G0-3 equip­
ments will be n distinct csset to Nc.vo.l nircraft radio. 
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Recommendations 

As a result of these tests i t is recommended that: 

(a) The specification requirement relating t o frequency 
variations under extreme conditions of humidity be waived. 

(b) Provided the production Model G0- 3 equipments correct 
the deficiencies brought to the contractor's attention at Bureau 
of Engineoring conferences, that tho equipments bo considered 
satisfactory for Naval service. 

(c) For future specifications, paragraph 9-11 be clarified 
so as to require preliminary instruction books v.rith submission of 
equipment. 

(d) Paragraph 3- 12 be changed to the following for future 
specifications: 

3-12 (1) No change. 

3-12 (2) Assuming the filaments are turned on for five minutes 
before beginning a ueasurement, the frequency shall. not vary from 
the starting point beyond the following tolerances. 

3-12 (2) (a.) With equipmont tuned to full powor but with koy opon 
except when actuall y taking a DDasurement, tho frequency shift shall 
not exceed 0.04fo for intermediate frequencies or 0.02% for high fre-· 
quencies for a 20° Centigrade change of ambient temperature. 

3- l2(2)(b) ! 5% change of supply voltage shall not shift frequen­
cy more than 0.02% in the intermediate band or 0.01~ in the high 
band. Maximum frequency shifts will be masured - not departure 
from originai val.ue. 

3-i2(2)(c) Antenna tuning changed 2~ as indicated by 2~ change 
of plate current shall not very frequency more than 0.005%. Maxi­
mum frequency shif'ts wi11 be ma~surod - not doparture from original 
vnluo. 

3-12(2)(d) Use of tune-operate control slnll not shift frequency 
more t ban O .oo~. 

3- 12(3) Omit. 

3-12{4) The frequency varintion shall not exceed 0.05% for 30 
minutes lockod key full power operation. Five minute filament 
wann-up pennitted; frequency varintion cons i derod as depnrturo 
from starting value. 

3-1.2(5) and 3- 12(6) No cbt:lnge . 



DESCRIPTION OF EQUIPMENT UNDER TEST 

5. The XG0-3 transmitting equipment submitted by the Westing­
house Electric and Manui'acturing Company consisted essentially of a 
high frequency transmitter (3,000 - 13,575 ki locycles) and an inter­
mediate frequency transmitter (300 - 600 kilocycles) which operate 
from a common rectifier power supply. Each t ransmitter unit con­
eiste of a type 38101 oscillator, a type 38837 intermediate amplifier, 
and a type 38803 power amplifier . The circuit is so arranged that 
the power amplifier tube is switched from ono transmitter to the 
other a:s required. The intermediate amplifier in the high frequency 
unit operatos either ae a straight amplifier or a frequency multi­
plier. The high frequency oscillator range is from 3,000 to 6,000 
kilocyclos. Two type 38266A rectifiers are usod for the high 
voltage plate supply while a rect ifier using a typs 38593 tube sup­
plies screen and low power plate voltngos. In addition, there were 
two receiver monitor cables, two instruction books, one waterproof 
slip cover and a complete set of vacuum tubes. The above enumeration 
represents one equipoont; submission was made in duplicate. See 
paragraph 4 of Appendix B. 

METHOD OF TEST 

6. The equipment was given a general inspection of worknan­
ship, type of materials, otc. The component parts wore zooasured 
and weighed and thon set up for electrical tosts. 

7. Power Measurements. Power outputs were determined in 
the uaue.l I2R method. The antenna. current was measured by an ex­
ternal radio frequency panel meter in the ground return of the 
dummy antenna. The meter was firet chocked for accuracy at 60 
cycles. At the 101f frequencies, Ward Loonard plaques were used 
for resistors u.nd at the hign frequencies, zircon rods were em­
ployod. Power inputs were detormined by a wattm0ter in the prinnry 
circuit. Cnre wns taken to have proper adjustment of control, 
proper vol.tnge supply nnd proper compensc.tion throughout. Do.ta 
woro recorded for both cw and mew conditions . 

8. Frequency drif't mensuremonts for all bench tests were 
made ri th the Model LK-1 drift indicator. For the half hour 
tests the key was l.ocked but for temperat ure coeffi cient and 
humidity tests the equipment was operated at 25 words per minute 
keying. Temperature coefficients over the range of -3o0 c to 
+so0 c were uade in the aircraf't section, using the refrigerator 
for temperature variation a nd due to the slll'l.11 capacity of the 
r e frigerator all tests had to be n:ade boginning at a low tempera­
ture and recording the frequency drif't as the temperature increased. 
For humidity tests the facilities of tho transmitter saction's 
large temperature control room were used. In a.11 cases the trans­
mitter filamnt s were enorgized for fivo minutes before froquencios 
were recordod. 

DECLASSIFIED 



9. Lino voltage -variations of !. sfo were secured by adjust­
ment of t he NF-1 voltage regula.tor. Frequencies were measured 
with the Model LK-1 dri:ft indicator. 

10. The Model XG0- 3 transmitting equipment is tho first air­
crai't set to be given a formal humidity test and t h e: technique of 
measurol!l3nt wn.s p:i.tternod along lines used by the shipboard trnna­
mittor section. The procedure was to seloct u temperuture c.t which 
tho tost was to be mado and then key the transmitter long .:mough 
to eta.bilize the frequency; maa.nwhilc reducing tho r elative humidity 
to n v~ue bolow 15fo. Aftor this sto.billzation period, the rcl.o.tive 
humidity would be increo.sod to a.pproxi.nntely 95~, roaintnined for 
thirty minutes c.nd o.gn:in reduced to a. low voluo. Tomporo.ture was 
kept constant throughout and frequency recorded at numerous inter­
vals. 

11. Altitude drift measuremnte were mde by the precision 
measuremrnt section in cooperation with the Naval Air Station. 

12 . Frequency range and overlap were cheeked with a Goneral 
Radio Model LD-2 Type CAG 74016 frequency indicator. 

13. Rectifier conversion was masurod by dotormining tho 
ratio of rectified output to rectifie r pl.a.to transformer input 
nt full load operation, 1/2 power, 1/4 powor, and tune position. 
Figuros are given for co:nbined efficiency of me.in end auxiliAry 
roctifior for cw and mew conditions. 

14. Rectifier regulation was obtnined by varying the rectifier 
load and securing an output voltage versus current curve and ex­
trapolating the straight line portion of the characteristic a.nd 
then computing the regulation from the formule. 

No l.oad vol.to.gc minus full l.ond vol tnge x 100 = 'f. 
Full l~d voltage 

15 . Voltage compensation was cho ckod by measuring tho key up 
and key down fi.J.nioont voltage on cw and mew tr::::nsmission on po,JOr 
frequencies vnrying from 500 to 800 cycles. 

16. Rectifier ripple was measured by oscillogro.ms ma.do with 
c. calibrated string os cillogro.ph. 

DATA RECORDED DURING TEST 

17. The data recorded duri ng these tests is presented in the 
form of tables and curves in Appendix A. A discussion of the data 
will be found under RESULTS OF TESTS. 

DISCUSSION OF PROBABLE ERRORS 

18. The following paragraph lists instruments used and their 
corresponding accuracy. However, t he accuracy of th~ various tes-f:~, 
is not necessarily that of the instrumnt s used. Radio frequency 
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power measurements a.re accurate within 5~. Frequency measurements 
made with the LK-1 drift indicator are accurate to a few parts in 
a million and other frequency measuren:ents are good to O .005%. In 
the temperature coefficient data there is a possible source of 
error of n few degrees in reading the temperature due to inadequate 
ventiln.tion. 

19. Equipn:ent used in the t ests includes tho following: 

Instrwmnt Model or Type Serial Accuracl 

Weston voltmeter 341 8661 0.25% 
Weston ammeter 370 4576 0.25% 
Weston wattmeter 310 8922 0.25f. 
General Radio frequency meter LD-2 l o.oos;t 
General Radio frequency 

oscillator 713-A 209 
Westinghouse string 

oscillograph 509823 913659 
Radio Research drift indicator LK-1 l 
Oppenheim. Corp. t emperature 

control cabinet 
Naval Research Laboratory 
frequency rooasuring dquipment LF o.oos:"4 

RESULTS OF TESTS 

20 . Two Bureau of' Engineering conforences were held regarding 
the test s of the XG0-3. The discussions are SUlllllllrizod in refer­
ences (g) am (h). 

21. The following discussion will be basod on tha requiro­
ments of Specifications RE 13A 472D. ColillOOnts will be nnde on 
each paragraph of the specificat ions except those of' o. goneral 
or informative nature. The numbering of tm follo"Wing paragraphs 
corresponds to the specification pl.ragraph notation. 

22. 2-3. Construction of the Model XG0-3 was not entirely 
satisfactory as numerous details required attention during tests 
and others will need to be corrected in production equipment. Con­
structional. deficiencies became apJ:B.rent more readily during flight 
tosts and a list of changes made at the Naval Air Station during 
the tost period apix,ars in J:B.rngraph 23 of Appendix B. 

23. 2-8. When tuned to any antenna normally oncounterod in 
service use, no damge is ceused by open circuiting, short cir• 
cuiting or grounding the antenna. 

24. 2-15, 2- 17. Redesign of tho shock mounts was nocosso.ry 
during the test period. 

25. 2-16. Int or locks were provided nt c.11 points of n.cccss 
to the set but frequent failures occurred. A disch~rge resistor 
~cross the filter condenser was added to prevent shock to personaPl 
f rom the charged condenser. 
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26. 2-19(2}. Accessibility of component parts of the Model 
XG0-3 is of the best compatible with aircraft design. 

27. 2-20. Vacuum tube mounti ngs are sati sfactory. 

28. 2-22. The operation of the equipment is straightforward 
and the design of the circuits as simple as possible within the 
requirements of the specifications. 

29. 2-23(2). Co·ntrol narkings as originally submitted were 
not totally satisfactory. Additional designa.~ing letter was put 
on oach control at Naval Air Stction. 

30. 2-25(3). Six controls are of tho velvet vernier typo 
friction drive and are not believed to bo ruggod enough for ser­
vice use. Positive gear drivo would be supori.or. 

31. 2- 26. The cabinet of the equipment is insulated from 
ground by the shock mounts. Suitable grounding was accomplished 
by shorting each mount with a flexible lead. 

32. 2-31. Snap slides are of proper finish but are too 
light for service use. 

33. 2-41. The voltage compensating capacitor is variable 
in steps of ono microfarad from 8 to 20 microfarnds . Thero is 
no objoction to hnving more tren 15 I11J.crofnr=.ds in a common con­
tninar. 

34. 2- 59 . The weiglTt of the oquipmnt us tested at the 
Lnboro.tory wes 133.6 pounds. 

35. 2-61 . The roquiroment limiting tha current dro.in of 
the key role.y to two amperes is burel.y 1110t end even at sl.ightl.y 
more thn.n two nmperos, the rolo.y is underpowered e.nd proi:er ad­
justment is critical. 

36. 2-62. The &quipment operates satisfactorily with one 
side of the 800 cycle supply grounded. 

37. 2-63. See paragraph 18, Appendix B, for altitude 
breakdown comment• 

38. 2-64. Power output is given in Tables 2 to 9. 

39. 2-66. Snap slides are too flimsy to carry the weight 
of the a quipment when lying on a side. 

40. 3-1. Shock mounts provided with the 3quipmant appeared 
adequate during bench te~s but flight tests sho·red that a complei:$ 
redosign ,,as necessary. Enclosure (H) of Api:endix B shows n 
photograph of the redesigned shock mounts. 

41. 3-2. Common rectifier circuits nro used for the two 
trcnsmitter units ~din cddition o. single 38803 power ampl ifier 
tube mounted in the rectifier comµi.rtment is used for the output 
stage of both transmitting units. 
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42. 3-3. The redesign of the shock mounts nentioned in 
paragraph 22 facilitated the install ation and removal of compo­
nent wiits of the equipment. 

43. 3•5. For tube line-up of the equipment see paragraph 
9 of Appendix B. 

44. 3-6. Amplifier circuits tune to tho propor harmonic in 
a strai ghtforward fashion. Frequency multiplication ia accomplished 
in the intermediate amplifier of tho high frequency unit but ncvor 
in the power c.mplifie r. 

45. 3-7. BroElk-in operat ion is discussed in Appondix B. 
Power output is shown in Te.bles 2 to 9. 

· 4 6. 3-8. Flexibility o.nd porforma.nco of l:.ntonm coupling 
circuits wore generally satisfactory throughout tho frequency 
ru.nge and suitc.ble for bath trniling c.nd fixed c.ntenna oporntion. 

47. 3-11. Short circuiting, open circuiting, or grounding 
of tho c.ntennn caused no drumgo to the oquipoent when tho oquip­
ment !nd been tunod up previously for normn.l operation. 

4 8 . 3-12(1). Errors duo to resot ~ro shown in T~blcs 10 
to 17 inclusive. Rosults nre within specifice.tion lix:ri.ts. 

49 . 3-12(2)(!'.l). To.bles 18 to 24 inclusive show the tomperc.­
ture coefficient of the equipment. The same information is pro­
vided in graphic form in Plates 1 to 7 . In the Plates 1 to 7 it 
is readily observed that the curves of frequency versus tompera­
ture a re very irregular. This is partly due to the fact that 
adequate ventilation eannot be supplied in the refrigerator used 
for equipioont as large as the Model XG0-3 . The average value of 
results talton throughout the range is believed r easonably accurate 
but tho maximum shift over a. given 20° is probabl y excessive. In 
spite of this tho set performs setisfectorily within spocifico­
tion l.i.mits. Additional informa.tion regarding tempc rc.turo coef­
ficient of the e quipJOOnt is corrtained in Ta.blos 85, 86, o.nd 87 or 
Pl.ates '111, 28, c.nd 29, which give the frequency drift during nl­
titude tests. Attention is invited to tho fa.ct thet tho oquip­
ment rovorscs its direction of drift whon tested in tho ~ir com­
µ:..rod to results on the bench. At 4515 kilocycle s in fiight 
(Plr.te 28) the Modol XG0-3 frequency drift was opposite t o tempera­
ture. Pl.D.tc 3 showing bench t ests nt 4500 kilocycles givos ~ 
curve showing temperature and frequency going in the same direction 
over the temperature range which obtained during the flight 
test. The explanation of the r eversal in directi on of drift 
between flight and be-nch tests lie s in the fact t .ha t in flight 
the equipment is subje:ctod to a change of pressure . A rough 
calculation, not oxporimorrtally verified, indicat es about 0.02;! 
clange of freque ncy is oncourrtored for 17,500 feet altitudo . 
Assuming that pressur~ affects onl y tho dioloctri c constant, tho 
value of frequency ch.unge oxpresscd in por cont f or wi.y given 
ch2ngo of pressure is tho sruno for all inductnnce-capaci ty 
self-oscillators regardles s of L/C ratio or base frequency pro-

DECLASSIFIED 



vided t he rie.ster oscillator caµi.ci tor is of the air dielectric 
type. From tho above it becoms app:trent that aircraft equip­
ment wi ll give better o:p3rationa1 frequency stabi lity if it is 
designed to have o. s!Ifl.11 tompernture coefficfont with frequency 
nnd tempernturo going in the same direction. 

50 . 3-12(2) (b). Chnngo of frequency for c. :!:. 51, change of 
supply voltc.ga is given in Ttlblos 25 to 31. OJ:Orr!tion is satis­
factory. 

51. 3-12(2)(c). Antenn~ reaction is recorded in Tables 32 
to 38. Operation is excellent. 

52. 3-12(2){d). Variation of frequency due to change of 
relative humidity is given in Tables 39 to 45. It becomes evi­
dent that the specifications cannot be net for large variations 
of humidity at so0 c. In order to meet the governing specifica­
tion i t would be mcessary oithar to seal the ~ster oscillator 
circuit s hermetically or provide temperature cont rol . Both of 
the se aro unreaso:no.ble in aircra.ft design and the perforrm.nce of 
the equipmmt on this particular point under even abnormal ser­
vice conditions should prove satisfactory in so far as frequency 
s t ability is concerned. 

53. 3-12(3). Arithmetical sum of frequency shifts is beyond 
specified lLrnit in practically evory case duo to excossivo shift 
caused by ~umid i ty. Table 46 gives the results nnd it is evident 
that tho rusult e are satisfactory, in fQct exceptionally good, if 
tho frequency shift due to humidity is ignored. In this connection 
it is pointod out that no other a.ircra.ft tronsmit tor ha.s been 
form:-.lly tested for f'requcncy va.rictions duo to humidity end from 
t he knowledge gm.nod, it is not believed advis~blo to retain the 
spocificc.tion in its present form. 

54. 3-12.(4). Locked koy full power hnlf hour tests are 
recorded in Ttlblos 46 - 59 or PJAtes 15 to 22. Results nre 
sa.tisfc.ctory. 

55. 3-12(5). Vibration caused serious trouble in flight 
tests at Naval. Air Station . Redesign of shock mounts improved 
this condition. 

56. 3-14. The tune position control removes the supply 
voltage from the power amplifier. Frequency variations due t.o 
operation of the tune-operate .control are recorded in Tables 60 
to 66 . Operation is satisfactory . 

57. 3-15. Crystal frequency indicat or _posts were added 
during flight tests. One source of confusion results in using 
frequency IOOtors buil.t to specification RE 13A 489 with Model 
XG0-3 transmitters. If both are set for 12 ,OOO kilocycles, the 
XG0-3 master oscillator will be on 4,000 kilocyclos while tho 
frequency tooter will bo on 3,000 kiiocycles am tho resulting 
beat noto will be very woak if at all audiblo. This occurs 
only when the XG0-3 is tripling frequency and in these cases 
most of the confusion will bo eliminated by including master fre­
ouenci es on the cali bro.tion on the front of the XG0-3. ,, 



58. 3-18 . Overlap is shown in Tables 68 t o 78. More 
uniformity woul d be desirable. 

59. Voltage compensating capacitors variable from 8 to 20 
micro f ara,ds in steps of one microfarad a r e provided. Nornnl 
series connection is employed. 

60. 3-30. A single keying relay operates both transmittors. 
Break-in tests made at the No.vnl Air Station, Anncostia., o.re 
shown in Appendix B. 

61. 4-5. Time delay relAy for a llowing ractifier filaments 
to come up to tempero.turo is not totally satisfo.ctory. It is 
strictly mecbaniclll in its operation and will not resot itself 
for operation when power is removed from the equipnent unless the 
main power switch is thrown to the off position. 

62. 4-7. Rectifier regulation is shown in Table 80 and on 
Pl.ate 23. It does not moet the specif ications. Rectifier con­
version efficiency is given in Table 81. Efficiency is computod 
as the ratio of rectifier output to plate transformer input. 

63. 4-8. Numerous interlocks wcro provided but cons ider­
able trouble was experienced during tests with failures. 

64. 4-10. Ripple JIEasuremnts were made with o. string 
oscillogra.ph. Tnbulflted results a.re shown in Table 83 o.nd 
photographs on PlAtes 24, 25, and 26. Root mean square value 
of the ripple component was computed in each case U."ld computc.tion 
we.a me.do including the extrene variations or ripple voltage so 
thc.t the low f requency ripple present in NEA•2 outputs wo.s i:nrt 
of the fin:::.l vlll.ue. 

65. 5-1. Shock mounts required redesigning. 

66. 6-1. No power cnblo was supplied . 

67. 7-1. No sin re pa.rts were provided. 

68. Tho following deficiencies were obsorvod during the 
tests conducted at Bellevue in a ddi t i on to those previously 
commanted upon: 

(a} 

(b) 

(c) 

(d) 
(e) 
(f) 

(g) 

Switch contacts of i-.f entenl'lll. t uning ~e 
unsnti sfo.ctory. 

The hnnd crunks on controls E, H, J of the 
h-f unit are unsatisfactory. 

Control H of h-f unit ms no stops to prevent 
roller conto.ct f rom jumping off end of coil. 

Interlocks failed on numerous occasions. 
.Panols would f it in improper positions. 
Panels wore not rugged en·ough t o withst11nd 
vibro.tion. 

Tune opornte switch cnused arcing wh en 
opernted with the key d own. 

DECLAssrFIEO 



(h) 

(i) 
( 
(j) 

(k) 

(1) 

(m) 
(n) 

(o) 

(p) 

(q} 

CONCLUSIOm 

The antenna ammeter reads erroneously in the 
h-f unit when connected as in the submitted 
model. 

The visibility of control markings is unsatis­
factory. 

More rigid wiring is necessary to withstnnd 
vibration. 

Rust-proof lock washers have not beon used 
throughout th1J oquipioont . 

The cover of filament voltmeter showed signs 
of corrosion. 

High frequency side of koy relay is inaccossible . 
P!lpar stickors ware used for identification of 
parts. 

Radio frequoncy chokes roquirod more rigid 
mounting. 

Isol.antite coil forms of the nntenna. loud coil 
nnd antenna tuning coil are mourrtod in such a 
manner that the screws are threaded into th& 
Isolantit&. Theso holes should be body bolos 
for the machine screws. 

Tho cotter koya in tho snap catches d1ich secure 
tho units together should be replaced with pins 
so that there will be no ragged odgos. 

69. Numerous deficiencies were encountered during the 
course or the XG0-3 tests, but the majority of these have been 
c·orrected by the contractor's representative or by Navy person­
nel . Others aro to be corroctod in production eqµipoonts. 
Deficiencies encountered were chiefly of a mechanical nature. 

70. The Model XG0-3 incorporates excollent electrical 
characteristics suqh as its frequoncy stability, freedom from 
flashovor at altitude, good power output and antenna coupling 
circuits. However, its perlornnnce under vibro.tion, ospocially 
quality of emitted note doos not compare f'o.vora.bly with the 
best in tho Navnl service. 

71. Circuit design is stroightforwnrd, simplo, und satis­
fc.ct ory. The equipment represents considerable thought ond cure 
in i ts design a.nd with modifications mo.do to mnko it sufficiently 
rugged for nircruft service, it is beliovod th~t Model G0-3 equip­
ment s will boa distinct nsset to Na.vnl aircrcft rndio. 
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AHT. 
Freq. Res. Cap 
!(cs. Qbps illaF 

=300 10 66€ 
300 10 666 
355 10 666 
3 55 10 663 
375 16.57 666 
3'15 16.57 666 
500 20.5 1000 
500 !d0.5 1000 
544 20.5 1000 
544 20 . 5 ~OOG 
600 31~ l :i.500 
600 31.1 l50G 

300 10 500 
300 10 500 
600 10 500 
600 10 500 

.JUI,EL G0-3 T& i.tH:>..i.I T? E.H 
Si.RIAL NG°. i 

PmtER IUPUT ~ii-HJ OUTPUT 
11'' - UiHT 

Tfi.AI LI.NG t.;IRL iu~Tcl~!JA 

P..NT .CURRl!:r:T 
:input External Output 
~fotts t~ps. Wutts 

640 ;_~. Bo 140 
b80 0 .65 J..;33 
040 4.0 ..i.60 
575 'l .. 7 ..i.37 
64ti- 3 .25 17S 
b85 3.05 .L54 
645 S.15 20::S 
590 q C ,::,.v 

.J. ..,,) 
I.., 

645 S.15 203 
550 2.9 l?~ 
645 2.6 ~.1.l 
G80 2.4 179 

u::5 3.75 140 
iJ70 3.45 119 
600 3.9 152 
575 3.6 +29.q 

DECLASSIFIED 

Gue.tr. 
vutput .t.Smis;.3.ion 
\;'a tts 

.i.25 cw 
125 i.::CW 
12!> cw 
i..25 bCW 
130 cw 
130 t:cw 
1;.;5 · cw 
136 .:.iCW 
l c.5 cw 
i.35 ,.:i.CW 
),35 cw 
. "S:::. 

..1..'.:>v a~: 

Tab.Le 2 

cw 
MCW 

cw 
i\4CVI 

Table 3 



iaODEi.. G0-3 TRa..~,:LiIT'l.ii.R 
SBRLu.. NO. 2 

:POWER INPUT ~JW OUTPUT 
IF . - UNIT 

TRl\L.,ING HIRlii .ili Ti:;J:U A 

.ti..~'I· . A.nt.CurreHt Guar . 
Freq. Res. C.::.tp Input Exteraal Output 8utput 
Kcs. Ohms ,.LlF rlatts .tUnps. ·~Jatts Watt s EmisSi Q.'1 

~00 10 666 620 ~-S.85 140. 5 125 C\"t 
300 10 666 55S 0.55 126 125 .Jew 
355 10 666 62() ~-9 152 125 C\"J 

355 10 666 555 ;;; .s2 .l.31 i25 t!C\ii 
375 16.75 6Gn 6B5 u. 25 175 130 C\"{ 

575 16 . 75 6G6 570 ~).0 149 130 .1CYi 
500 20. 5 10i)(J 6f!O 3 . 1 197 135 CW 
500 20. 5 1000 570 !J.9 172 1i5 .::.iCW 
544 20.5 1000 6~5 3.1 197 1;-;5 C\i 

544 20.5 1000 5135 2.85 16G.5 i35 '.-.ie\"l 
600 31.l 1500 6;)0 ;-~.6 2.i..J. 135 0\f 
GOO 31.l 1 50<.i 585 2.4 17G lZ5 ac..-. 

Tab~e 4 

300 10 500 6~5 3.7 137 cw 
000 10 500 550 ·_-3~4 il5.5 llCW 
600 10 500 620 3 . 85 148 cw 
600 10 500 565 3.55 126 J.CVl 

Table 5 
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clODEL G0-3 TR~J~ Suil T'i 6R 
SB;HLu, HO. l 

POWER IUl'OT .um OUTPUT 
FIXED .:;.NT f ;H 1 L.l-

~~T. ant.Current Guur. 
Freq. Res. Cc:1.p Input Ext~n·nal. OU.tl)Ut 0utp11t 
Kcs. Oluns :.wF Watts AGlps. \iatts Watts Emissi,···· 

300 4.33 200. 635 4.0 69 . 0 50 (:\-; 

300 4.33 200 545 ;:;.50 54. 6 50 :.iC\; 

355 4 . 33 200 635 4.25 78 . 0 50 C\it 
355 4.33 200 545 3 . 85 64.0 50 iiC'W 
375 4.53 25(.; 635 Z; . 7 62. 0 5C cw 
375 4.53 2011 55!5 3.4 52.5 50 !!CV! 
500 4.53 ;10=~· 645 5. 0 113. 0 50 cu 
500 4.53 333 570 4.55 ez.~ 50 dCW 
541 4.5?, 3 33 645 5. 0 llZ-.o 50 C\~ 
5,1,4 4.53 330 555 4 . !.>!S 90.5 50 :JCW 
600 4.53 33~:; 6 ·15 4.95 -Lll.O 5U CTf 
600 4.53 33;; 565 4.55 93.3 50 .:.IC\"; 

Ta.ble 6 
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~OD8.L G0-3 Tfu,.NSiiI 'fT.i:IB 
SERl.t'...i., NO. 2 

POWER INPUT :u~D OUTPUT 
FIXED ~1t1TEJJN,. 

At~T .Ant.~urrent Guar. 
It'req . Res. Cap. Input "-'Xternc:1.l Output Output 
Kcs. Ohms i'-,nA:F Watts. Amps. Watts Watts Emissi,,c_ 

300 4.33 200 635 4.05 71.0 50 cw 
300 4 .33 200 540 3 .55 54.6 50 .M(,"f-! 
355 4.33 200 635 4.05 82.0 50 C\, 
355 4.33 200 550 3.85 64.0 50 .1.lC\1 
375 4.53 250 650 4.25 81.5 50 cw 
375 4 .53 250 560 3.8 65.0 50 ucw 
500 . 4 .53 ,.,, 'Z "2 

,')vu 640 4.S5 111.0 50 cvr 
500 4.53 333 565 4.45 90.0 50 .:!CW 
544 4.53 333 625 4.85 106.5 50 C\"i 
544 4.53 333 555 4.45 so.o 50 ii&C\ii 
600 4.53 3~3 640 4.8 104.0 50 ~ 
600 4 .53 ;:33 555 4.4 87.5 50 rACt'I 

Table No. 7 
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~OD.BL G0-3 TRaNS~ITTER 
.!:>ERLu.i NO. 1 

PO"-li~R INPUT .aND OUTPUT 
H.F. UNIT 

Ant. Cur rent Guar . 
Freq . Ant . Input External Output Outpu t 
~ Res . Watts Amps Watts Watts Emi s $ ~ ~;. 

3000 40.4 640 2. 25 204 125 C'k 
3000 40. 4 575 2 . 13 183 125 llC,'~ 
0065 40. 4 630 2. 25 204 125 c··· ,'\. 

3665 40. 4 570 2 . 15 186 125 urv~ 
4000 40.4 630 2 . 25 204 125 c-··· · I• 

4000 40.4 570 2 . 13 183 125 .U.Cb 
4135 40. 4 630 2 . 25 204 125 c~~; 
4135 40 . 4 570 2 .13 183 125 lWV: 
8270 40.4 630 2 . 35 223 125 cv; 
8270 40.4 575 2. 2 195 125 .MCW 
12,405 40.4 630 2 . 35 223 12& cw 
12,405 40.4 570 2 . 2 195 125 MCY.: 
13,575 40.4 625 2 . 25 204 125 CW 
13,575 40. 4 560 2 .15 186 125 MCV? 

Table No. 8 
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MODEL G0-3 TRANSMITTER 
SERIAL NO. 2 

RESET 
MAN-MINUTE AND FREQUENCY CHANGE 

Original Sett ing 
Clockwi se Reset 

Counter Clockwise Reset 

300 KC$ 
Beat 
Freq . 

605 

Reset 
~ 

625 30 Sec. 

602 32 Sac . 
Max. Change 20 = .0066% Allowed . 02% 

Original Setting 
Clockwise Reset 

Counte r Clockwise Reset 
Max.. Change 8 = .002,C 

Original Setting 
Clockwise Re sot 

Counter Clockwise Reset 
Max. Change 45 = .0091! 

Original Setting 
Clockwise Reset 

Counter Clockwise Reset 
Max. Change 85 = .o142J! 

Table 10 

400 KCS 

590 
593 33 Sec. 
582 31 Sec . 

Allowed .02% 

Tabla 11 

500 KCS 

520 
545 28 Sec. 
475 31 Sac. 

AllOl'J'0d .02% 

Tabla 12 

600 KCS 

740 
750 35 Sec . 
655 · 35 Sec. 

Allowod . • 02~ 

Table 13 
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MODEL G0-3 TRANSMITTER 
SERIAL NO . 2 

VARIATION OF AMBIENT TEMPERATURE 
Keyed at 25 w.P.M. 

450 KCS 

Time Temp. Beat Ti.me Temp. Beat 
_!&.!!.:. ~ Frag. ~ ~ Freq. 

0 -30 478 105 +15.7 735 
5 -28. 5 478 110 +18.0 733 

10 -26.0 500 115 +19.5 730 
15 -24.0 532 120 ... 21.a 725 
20 -22.s 565 125 +22.S 720 
25 -20.5 595 130 ♦25 .o 725 
30 -16.0 618 135 +26.0 715 
35 -13.0 645 140 +28.5 710 
40 -10.0 670 145 +30.0 705 
45 - 7.5 685 150 +32.0 700 
50 - 5 .5 695 155 +33 .5 690 
55 - 3 .0 653 160 +35.0 690 
60 + 1.0 665 165 +36.0 680 
65 + 3 .0 695 170 +37.5 675 
70 + 5.0 710 175 ♦39.5 660 
75 ➔• 5 .2 720 180 +41.0 660 
80 + 7.5 725 185 •42.5 660 
85 + 8.0 735 190 -t-44 .o 655 
90 +10. 5 732 195 +46.5 645 
95 +11.0 735 200 +48.5 640 

100 +14.0 740 205 +50.5 630 

Max. 20° Change - 26° -£0 

500 to 692 cycles 192 = .042~ Allowed .osf. 

Table 19 
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.:.iOD~ GC;-;5 Tfuufo~LITT;IB 
S&tl!u.L im. 2 

V:.dL.TIOfl OF· ~IENT T.J:!:.!,jj>Efit1TURE 
IWil.ill .LL •. 25 W .P .:! • 

600 KCb 

Ti::ie 'l'ump. ~0at Tilll<.:: T,~p. .b~ctt 
1i n. 0~ Freq . .a.1.in. ~ Fre,1 . 

0 -28. 5 645 .l.:us +8.G 828 
5 -27.0 645 120 + .i.1.0 825 

10 -84.5 670 l.:?5 +l~~-:::; 820 
15 -22.5 710 1 00 +l-i.5 818 
20 -21.5 7 :J..O 1•n:; 1.J,.., +16.8 805 
25 -20.0 755 l•'.U +20.0 800 
w - 18.5 780 1 ,15 +20.5 795 
35 -17.0 000 150 +2:.; .3 788 
·10 -l6.0 81CJ l:.>5 +2;;.c '/80 
45 -15 . 0 815 160 +25.l 772 
50 -14.0 810 160 +27.0 762 
135 -13. ~ 772 170 +r:s.a 755 
60 -11.5 780 17b +co.a 750 
65 -10.0 7~C, 130 +~-1.0 735 
7') 9.5 806 185 +37. 0 728 
?5 - 6.8 813 190 +39.7 7~5 
80 - •1.8 820 195 +42.8 700 
85 - 3 .3 8~M- 200 +4-i-. B 688 
90 - 1.2 83(; 205 +46.l 677 
£.15 + 1.3 835 210 +'):6. 2 665 

100 + 3 .0 830 215 +50.0 6·15 
105 + 5.0 83CJ 2~0 +51.u 638 
l:iG + 6.8 8'7. C") o ... 

..dax. 1;(,0 vhanga - 27° to - 70 
645 to-813 cyc:t.as 

168 = .028% •·llo1:1"ed .05~ 

Tab.1.~ 2u 
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J.ODli:L G0- 3 TRb.!~ 5.dI TT1R 
S.i:SRL1.L tW. 2 

V.:JU1:,.TI01l OF ~l.siJ:H.t!N T T .&:J.ll .im.i..1.TUHE; 
K~l•;D AT 25 W. P . :J.-

3000 KCS 

Tiiile Telllp. .beat · Tit11e '£erap. Beat 
~J.in . 0 C F·req. .i.lin . oc. .Freq . 

~ycle '-'JCi.es. 

0 -30.0 l3'7b ~u -¥12. 0 9;25 
5 -29.0 1i00 95 +~b.7 noo 

10 -28.0 1125 100 +l.8.7 390 
15 -25.5 1075 105 +~2.0 375 
20 - 23 .5 1025 110 +~4.8 8fi'5 . 
25 - 22.0 1000 115 +27. 3 875 
30 - 20. 5 1000 l:JO +30.0 875 
35 - 19 . 5 10B5 125 +3t.O 900 
40 -16 . 5 1025 130 +34. 5 910 
45 - lZ. 5 1025 135 +36.8 lOOO 
50 -10. 5 1000 140 +3f?.6 107,5 
55 - 7.5 1040 1 45 +40 . 8 1175 
60 - 4.0 1050 150 +4:i.:!.8 1250 
65 - LO 1050 155 +115.0 1330 
70 + 2.5 990 16(J +47. 0 l3SO 
75 + 4.0 960 165 +4U.O 1450 
·80 + 7 . 0 950 170 +50.8 1515 
85 + 8 .5 940 

~ux. 20° Change +~9° to +49° 

575 cycles= .0191% Allowed .05% 

Table 21 
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Ti.ne 
Min. 

0 
5 

10 . 
15 
20 
f~5 
2'0 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

i'aODEL G0-3 TILJ~SJITTER 
8Ji;l{Li.l.. HO. 2 

Va RLlTION OF ~I,i;NT TE..tP.iili .. l'LURE 
KEYED .~T 25 W·.P .;J. 

4500 KCS 
LOW C 

beat 
Te!:lp. Fr~1- Time Te::1v. 

0 c. vyci.Gs 11.ill. oc. 

-28.5 1100 95 + 9.0 
-27.5 700 100 +12 . (J 
-26.0 600 105 +14.0 
-211.0 540 110 +17.0 
-22.2 510 115 +~(J . 0 
- 21. 2 505 120 +23.0 
- ;~u .o 540 125 +;:;6.0 
-19.0 580 130 +28.5 
-la.o 610 135 +31.5 
-1,./ .0 650 140 +33.f> 
-15.0 690 145 +3G.O 
-13.0 820 150 +38.0 
-ll.O 880 155 +40.2 
- 7.5 910 160 +4;:!.5 
- 4.5 925 165 +44.5 
- LO 940 170 +4-6.5 
+ 2.0 950 1!75 +48.5 

. + 4.5 965 180 +50.5 

M:.Lx. 20° ChiJ.llge +50.5° t o +;;;o. f,0 

.43,1 c:yc.les = .00967t -'•.i..iuwed .05% 

Ta.b:i..e 23 
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Beat 
l'req. 
Cy:cles 

9B5 
1000 
1020 
1000 
1025 
1025 
1060 
1100 
1125 
1150 
1225 
1250 
1275 
1325 
1350 
1425 
1475 
1550 



Tir.:ie 
Min . 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
S5 

Ji.ODEL G0-3 TRiJrnMITT~ 
SERL-u.i HO. 2 

VnRL1.'£ION OF ll-llil.illn T.b111P!!:R~lTURE 
KEYED .~T 25 W.P . M. 

-26.5 
-26.0 
-2.1.0 
- 22 . 0 
- 21.0 
-20.0 
-18 . 5 
- 17. 5 
-16 . 5 
- 15.5 
-1--1:. 3 
-13 . 3 
- 10.0 
- 7 . 5 
- 5 . 0 
-3.0 

0 
+ 3.0 
+ 5 . 0 
+ 7.5 

6000 KCS 

Beut 
Frea. 
Cycies 

2500 
l8!J0 
1575 
1400 
1350 
1250 
1300 
1350 
1375 
1425 
1725 
1800 
1875 
1825 
1750 
1700 
1700 
1650 
1625 
1625 

Ti1ae 
~in. 

l UO 
105 
110 
Li.5 
120 
125 
130 
135 
140 
1,15 
150 
155 
160 
165 
170 
175 
180 
1!35 
190 

+. 9.-0 
+12. 0 
+12: .• 0 
+lr-1 . t, 
+16.0 
+19 . 0 
+23. 0 
+27. 0 
+30 . 0 
+32.5 
+35. 0 
+Z,7.0 
+,,i() . 0 
+-U . 8 
+44.0 
+,16.0 
+•18 . 0 
+19.5 
+51.0 

il:J.X . 200 1.,h-.m,ge -20° ·, to oo 

Beat 
Freq. 
Cyclus 

lGOO 
1600 
1575 
1sr15 
1650 
1570 
1500 
1625 
1650 
1625 
1500 
1550 
157!) 
1575 
1575 
1575 
1550 
1575 
16:50 

-lt,O cycles = .ou75% n.!.low..,.b.i. e .051,i 



JODBL U0--3 'l'R ... ,N~:hHT'l'lili 
Sb.R.Li.J. NO. 2 

V.aRL~TIOI~ OF ciUPP.i.ii VOLT.lGE 

uor=nJ.l Volts 
+5% Volts 
- !1% Volts 

·300 KCS 

400 KCo 

B~a t 
Fre:;q. 
C~•cles 

6l.(.) 
635 
560 

75 Cycles= .025% 

Tubl.:: No. 25 

Norm..a.l Vol ts 60:) 
+5% Volts 625 
-5% Volts 565 

;,hx. Change 60 Cycl HS = .015% 

Normal Volts 
+5% Volts 
-0% Vol ts 

Norl!lUl Volts 
+5~ Volts 
-5:,6 Volts 

50Q KCS 

600 KCS 

Tabl e No. 26 

470 
485 
4ZO 

55 Cycles= . ull% 

Tuble No. 27 

770 
785 
730 

clax. Ch.mge 55 Cycles= .009% 
.1.llowable Ch..1nga • 05% 

m . \. ·• - · , 1 - 00 



.lQDEL U0-3 TR.J-JS..iIT'I'.t.iiR 
clEliLu.. NO. 2 

DBWNINIJ .uNT.1:!"!:.lH~1 

Nor1J1al Plate <.:11rrent 
Detuned 20ib (;loc.kwise 

300 KCS 

Detuned 20~ vounter Clock~ise 
.Jax. Change 

400 KCS 
iJormal .t'late l,11rrent 
Detuned 20~ Clockwise 
Detun.eu. 20;,, vountr!r vl ockwise 

.Aax. Ch.::..nge 

500 KCS 

ilor.aal l'late "'urrc:nt 
Detunod c.0,;,i> ltl ock,;1ise 
Detunad 20~ vountvr vlockwise 

~ax. Change · 

Normal Plate V1..1rr1.mt 
D..:tuned 2~ '-'lock'Zn.se 

GOO KCS 

D-atun .... -a. 20% 6oun t .Jr v lockwi se 
~ax. Changs 

.Normal Plate vurr,:.:..)'}.t 
Detuned 20fo '-'lock•.;isG 

3000 KCS 

D~tuned 20Jt> vcunter vlockwise 
~ax. Gh.mge 

DECLASSIFIED 

Beat 
~req. 
(,yc . .1..es 

600 
600 
595 

5 Cycles= .0016% 

Table 32 

575 
580 
570 

5 ~ycles = .0012% 

Tu.ule 33 

480 
480 
475 

5 vycl~s = .U001% 

Tc.1.l>le 34 

730 
730 
?25 

5 Cycl~s = .0008% 

Table 35 

735 
740 
720 
15 C;cle~ =.0005% 

Table 36 



hiOD&... G0-3 TR.JJS.HTTER 
S.ERL.u. no. 2 

D.E'rOtHNG .J,TEtUb 

dt:5OO KCS 

~orm~l ~lat~ vurrilllt 
D3tuned 20% ~lockwise 
Detuned 2O~ ~ount~r Clock\-.i.S~ 

~ax. Change 

600CJ KCS 

Normal Plat0 (;urr.::mt 
Detuned 20I-' 01ockwise 
Detuned 20"1 0ount<:!r Clockwist~ 

Max. Ch-:mge 

DECLASSIFIED 
- ) 

Beat 
Fr~q. 
Cycl~s 

2475 
2450 
2440 

35 0ycles =. 0007% 

2200 
2l75 
:n25 

75 Cycles= .00125% 



Ti:ne 
11in. 

0 
l ·-_:_) 

30 
45 
GO 
75 
so 

105 
120 
135 
150 
165 
195 
210 
225 

HODEi. G0-3 TR,il~bi:.:ITT!ill 
SERL~ NO . 2 

FRlli·tUENCY llUiil:UI 'rY iJ.~'.i:.d. 

f50O KCS 
KEYED .~'I ;:;5 •' . 'i:' •• if. . 

B,~u.t 
Fr~4. 

Humidity Cvcl.JS 

9 640 
66 640 
77 G30 
g4 625 
88 625 
92 s·.,-,:.;,;) 

80 630 
92 62h 
92 63U 
31 630 
26 635 
14 640 
11 833 
11 640 
10 635· 

&ax. Chunge 15 Cyci~s ~ .0025% 

DECLASSIFIED 

'leiilp. 0 c. 
30 
30.6 
Z-0 
;~8 . 9 
;;;9. 5 
29 . 5 
30 
~9 . 5 
~~o 
2a.;s 
28.i 
30 
30 
30 
30 



Ti.nt:: 
:Jin. Time 

0 
Jin 

~ 0 
10 10 
15 20 
C')~ 
k •V ;50 
25 40 
30 · 50 
~5 60 
•1G 70 
45 80 
i:; ·, 
4,.)._,• 90 
55 100 
6'" 'J . 110 
65 120 
7:..; 130 
75 140 

150 
165 
180 
195 
210 

..uOD&. G0-3 TRt1.H~.i.lITTBR 
SERI.tu. NO. 2 

FRitJOEN0Y hU .. iIDI 'l'Y D.~T.h 
3000 KCS 

9 
46 
77 
77 
r38 
tl2 
88 
92 
92 
92 
96 
96 
96 
63 
29 
20 
16 

9 
. 9 

9 

B.EYlID .c1.T 25 W.P.j.i. 

B0u.t 
.fre4.. 
(.;ycles 

!1900 
2650 
21 75 
~000 
1600 
i.600 
1800 
1650 
1875 
1675 
.i.l.>00 
l;j75 
1575 
2;..!00 
2700 
2750 
28~5 
2950 
3000 
3000 

!fax. 0hange 1500 \..,Jcles = .05,, 

Allow~ble .osi 

DECLASSIFIED -

T01!1.p. O(; . 

30 
28.9 
30 
30 
30 
30 
30 
30 
:28.9 
30.6 
31.1 
ro .6 
~0.6 
30 
26.6 
30 
30 
30 
30.6 
30 

Ti..iblu 41 



Time:: 
ain . 

LJ 
2 ,J 
7 . ..,_ 
.:,;,c 
5 ~ 
6J 
't .1 
8v 
9._; 

L..,.,; 
a ,_. 
L21.j 

lZv 
14,) 
15..:., 
16'..' 
17 -· 
i8..., 

.iuODEL GO-o TfWlSiJI TT..ill 
SERIAL NO . 2 

FRE\i!UEHGY HU.iJIIJITY D,,.Tn. 
6vuv KCS 
KEYED .,lT 25 W. P .u. 

Beat 
humidity 

)> 
ft'rc1q . 
Cycl9s 

7 48,,5 
36 -158 ... 
47 ·:l:33., 
92 24:3v 
92 2·.;3v 
96 16;,_. 
96 158:., 
96 ll8 .. , 
92 223 .. ) 
9.; lo3u 
77 2-1;;\._. 
7;_; 26!:k 
-15 2,63~• 
35 398c 
1-1 4-!Z.;.; 
lu 163v 

9 47u5 
9 48,;5 
9 4351.1 

.J~x. Ch..mg0 3670 vycles = 

ullow~d 

DECLASSIFIED 

T~mp . 
oc. 
3L, 
3,..-
28.5 ,.,,, 
.:.v 
3'.~ .5 
;:;1.2 
31.2 
31. 2 
31 . 2 
3~•-5 ,, 
i)' J 

3 · .. 
£.4..,.5 
31.G 
31.2 
29. 5 
z;.4' 
30 
;3·· •..) 

., ... 61% 

.u5% 

T..i.bl..:.:, 43 



MODEL G0-3 TRANSMITTER 
SERIAL NO. 2 

FREQUENCY HUMIDITY DATA 
3000 KOS 

REYED AT 25 W. P.M. · 

Beat 
Time Humidity Freq. Temp. 
Min. % Cycles oc. 

0 8 3350 2 
15 30 3250 ·o 

ii 39 3250 0 
36 3250 1.3 
59 3300 0 

75 i§ 3250 0 
90 3200 0 

105 79 3200 0 
120 95 3120 0 

Maximum Change 225 cycles - . 0075'1, 

Allowed - .05'1, 

Table 4!,. 

DECLASSIFIED 



300 Kea 

600 Kea 

3000 Kea 

4500 Kcs 

6000 Kcs 

MODEL G0-3 TRANSMITTER 
SERIAL NO. 2 

COMBINED FREQUENCY STABILITY 

20°c Variable ambient .04% 
10% Change supply volts .025% 

Antenna detuning .0016% 
Variable humidity ~ .08% Total 7 Allowed 

20°c Variable ambi~nt . 028% 
10% Change supply volts .0091 

Antenna detuning .ooo %_ 
Variable humidity ~ .08% Total 3 Allowed 

20°c Variable ambient .0191%_ 
10% Change supply volts .0016% 

Antenna detuning .0005% 
Variable humidity ~ . 05% Total Allowed 

20°c Variable ambi ent .0188% 
10% Change supply volts .0022% 

Antenna detuning 

~ Allowed .05% 
Variablo humidity 

Total 
0 

20°C Variable ambient .00~5% 
10% Change supply volts .oo ~ 

Antenna detuning .oo~ 
Variable humi dity .061 · 

Total 7~ Allowed • 05% 

Table 46 

DECLASSIFIED 



JOO Kcs 
Time Beat 
Min. Freq. 

Cycles 

0 62o 
5 617 

:J.O 610 
15 610 
20 &)5 
25 &)3 
30 6oO 
Max. Change 

MODEL GO-J 'l:RANSMITTER 
SERIAL NO. l 

JO MINUTE LOCKED KEY OPERATION 
FULL POWER AMBIENT TEMPERATURE 28°c. 

300 Kcs 500 Kcs 
Time Beat Time Beat 
Min. Freq. Min. Freq. 

Cycles Cycles 

0 
5 

10 
15 
20 
25 
JO 
Max. Change 

565 
545 
540 
5Yl 
535 
532 
530 

35 cycles= .0117'/, 
Allowed • 08% 

Table Uo. 47 

0 550 
5 530 

10 518 
15 509 
20 504 
25 500 
30 497 
Max. Change 
53 cycles= . 0106% 
Allowed . 08% 

Table No. 48 

TRANSMITTER SERIAL NO . 2 

400 Kcs 500 Kcs 600 Kcs 
Time Beat Time Beat Time Beat 
Yin. Freq. Min. Freq. ifin. Freq. 

Cycles Cycles Cycles 

0 610 0 538 0 715 
5 58J 

10 575 
5 505 

10 486 
5 640 

10 615 
15 568 15 478 15 597 
20 565 20 472 20 588 
25 560 25 462 25 580 
JO 558 JO 458 J O 575 
Max. Change Max. Change Max. Change 

20 Cycles= . 0066% 52 Cycles= .013% 
Allowed .OS% 

80 Cycles= .016% 
Allowed .08% 

140 Cycles= .0233% 
Allowed .0$% Allowed • 08% 

Table No. 49 Table No. 50 Table No. 51 Table No. 52 

DECLASSIFIED -



MODEL G0-.3 TRANSMITTER 
SERIAL NO. l 

30 MINUTE LOCKED KEY OPERATION 
FULL POWER AMBIENT TEMPERATURE 28° C. 

4500 Kcs 4500 Kcs 6000 Kcs 
(Low C) (High C) 

Time Beat Time Beat Ti.me Beat 
Min. Freq. Min. Freq. Min. Freq. 

Cycles Cycles Cycles 

0 2925 0 1550 0 4700 
5 2340 5 950 5 3175 

10 2225 10 725 10 2400 
15 2Z75 15 650 15 2325 
20 2400 20 640 20 2250 
25 2500 25 650 25 2225 
30 2550 30 685 30 2200 
Max. Change Max. Change Max. Change 
700 Cycles = .0155% 910 Cycles= .0202% 2500 Cycles= .042% 
Allowed .05% Allowed .05% Allowed .05% 

Table No. 53 Table No. 54 Table No. 55 

TRANSMITTER SEitlAL NO. 2 

3000 Kcs 4500 Kea 6000 Kcs l.3,500 Kcs 
Time Beat Time Beat Time Beat Time Beat 
.Mi n . Freq. Min. Freq. Min. Freq. Min • Freq. 

Cycles Cycles Cycles Cycles 

0 745 0 .3325 0 4550 0 4900 
5 469 5 2500 5 2925 5 2175 

10 382 10 2265 10 2500 10 1525 
15 355 15 2125 15 2175 15 1275 
20 350 20 2fll5 20 2070 20 1165 
25 360 25 2075 25 1985 25 1050 
30 385 30 2075 30 19?5 30 1000 
Max. Change Max. Change Max. Change Max. Change 
395 Cycles= .0132% 1250 Cycles=. 0278% 2575 Cycles=.043% 3900 Cycles=.0289% 
Allowed .05% Allowed . 05% Allowable .05% Allowable .05% 

Table No. 56 Table No. 57 Table No. 58 Table No. 59 

D~CLAss,FIED 



MODEL G0-3 TRANSMITTER 
SERIAL NO. 2 

JO MINUTE LOCKED KEY OPERATION 
FULL POWER 

10% HUMIDITY AMBIENT TEMPERATURE 30°c. 

Time 
Min. 

0 
5 

10 
15 
20 
25 
30 
Max. Change 

•6000 Kcs 

1900 c1cles = .0316% 
Allowed .05% 

Table No. &J 

DECLASSIFIED 

Bea t 
Freq. 
Cycles 

2150 
975 
550 
JOO 
250 
250 
250 



MODEL G0-3 TRANSMITTER 
SERIAL rm. 2 

OPERATION OF TUNE - OPERATE CONTROL 

JOO Kcs 
Switch Beat 
Position Freq. 

Cycles 

Tune 62o 
Full Power 605 
Frequency Change 15 Cycles = . 005% 
Allowable .02% 

Table No. 61 

500 Kcs 

Tune 490 
Full Power 465 
Frequency Change 25 Cycles = .005% 
Allowable . 02% 

Table No. 6J 

JOO() Kcs 

Tune 
Full Power 
Frequency Che.nge 
Allowable 

Table No. 65 

550 
555 

5 Cycles= .0016% 
.02% 

Sv1itch 
Position 

Tune 

6000 Kcs 

Full Power 
Frequency Change 
Allowable 

400 Kea 
Swltc.~ Beat 
Position Freq. 

Tune 
Full Power 
Frequency Cbange 

Allowable 

T.:.tble No. 62 

600 Kcs 

Tune 
Full Powe. 
Frequency Change 

Allowable 

Table No. 64 

4500 Kcs 

Tune 
Full Pov;er 
Frequency Change 

Allowable 

Table No. 66 

Beat 
Freq. 
Cycles 

2050 
2350 

JOO Cycles= .005% 
.02% 

Cycles 

610 
595 
15 Cycles = 

.OOJ7% 

.02% 

7JO 
710 

20 Cycles= 
.OOJJ% 
.02% 

2025 
2000 

25 Cycles= 
.0005% 
.02% 

DECLASSIFIED 



Range M.O. 
Step Dial 
_A_ .A_ 

1 00 
l 800 
2 00 
2 800 
3 00 
3 800 
4 00 
4 800 
5 00 
5 800 

Dial 
_c_ 

8 
91 

MODEL G0-3 TRANSMITTER 
SERIAL NO. 1 

FREQUENCY RANGE AND OVERLAP 
I.F. MASTER OSCILLATOR 

Freq. Mean Overlap Overlap 
Kcs Freq. Freq. Percent 

!£L. Kcs 

Z72. 2 300.0 27.8 9.3 
335.9 3'Zl .6 
319.3 16.6 5.cn 
390.8 380.8 
370.9 19.9 5.2 
453.1 441.0 
429.0 u .o 5.44 
540.s 5Zl.5 
514.3 26. ; 5.0 
703.7 €00.o lOJ.7 17.3 

Table No. 68 

Freq. 
Kcs. 

Zl2..2 
703.7 

I.A. RAllGE AND OVERLAP 

Overlap 
Mean Freq. Overlap 
~ Kcs. Percent 

300.0 Zl .B 9.3 
600. 0 l OJ.7 17.J 

Table No. 69 

Required Overlap 5% 

DECLASSIFIED 



Range ?il.O. 
Step Dial 
_L_ .JL 

l 00 
1 800 
2 00 
2 800 
3 00 
3 800 
4 00 
4 800 
.5 00 
5 800 

Dial 
_Q__ 

8 
91 

MODEL G0-3 TRANSMITTER 
SERIAL NO. 2 

~UENCY RANGE AND OVERLAP 
I.F. MASTER OSCILLATOR 

Mean Overlap 
Freq. Freq. Freq. Overlap 
Kcs Kcs Kcs Percent 

vo.o 300.0 30 10.0 
335~6 326. 5 
318.4 17.2 5.3 
389.9 379.6 
369.4 20.5 5.4 
451.2 439.0 
426.8 24.4 5.5 
536.7 523.8 
510.9 25.8 4.94 
695.8 600.0 95.8 15.95 

Table No. 70 

I. A. RANGE AND OVE.1'LAP 

Freq. Mean Over4p overlap 
!£L_ Freg . F+eq. Percent 

Kcs. 

270. 0 300.0 .30.0 10.0 
695.8 6oo.o 95.8 15.95 

Table No. 71 

Required Overl~p 5% 



MODEL G0-3 TRANSMITTER 
SERIAL NO. l 

FREQUENCY RANGE AND OVERLAP 
LF. POWER AMPLIFIER 

Range Mean Overlap 
Step Dial Freq. Freq. Freq. Overlap 
_Q__ ....L Kcs~ ~ Kcs. Percent 

1 22 Z72.2 300.0 27.8 9.3 · 
1 100 .315.7 .310.0 
2 00 .304.4 11 • .3 J.65 
2 100 Y/4,3 364.5 
3 00 354.7 19.6 5.4 
3 100 446.2 429.9 
4 00 413.7 32.5 7.5 
4 100 488.5 480.0 
5 00 471.5 17.0 3.5 
5 100 S/9,7 564 .. 6 
6 00 549.5 30.2 5.3 
6 100 688.8 600.0 88.8 u..s 

T;;;.l;)le No. 72 

Required Overlap 5% 

SERIAL NO. 2 

Range Mean Overlap 
Step Dial Freq. Freq. Freq. Overlap 
_Q__ ~ Kcs. ~ ices. Percent 

l 20 z,o.o 300.0 30.0 10.0 
l 100 315.0 309.4 
2 00 303.8 11.2 J.6 
2 100 3.74.5 364.0 
3 00 353.5 21.0 5.8 
3 100 445.0 427.9 
4 00 410.9 34.1 8.0 
4 100 486.4 477.0 
5 00 467.6 18.8 J.9 
5 100 576.6 
6 00 549.7 26.9 4.9 
6 100 684.6 600 s4.6 14.0 

Table No. ?J 

Required Overlap 5% 

DECLASSIFIED 



MODEL G0- .3 T?..ANSMIT'i'ER 
S.2tlI."J, llO. 1 

FRR.!U1NS [ R:u~GE AND OVE!l.LA.P 
H.F. MAST£R OSCI LLATOR 

Range MO Mean 
Step Dial Freq. Freq • Overlap Ov&rl~.p 
J__ ...L ~ Kcs. Kcs. Perccilt 

1 00 2846.8 3000 153.~ 5.1 
1 800 3851+.B 3687.9 
2 00 3521.0 333.s 9.0 
2 800 4768.0 4498.0 
.3 00 4228. 2 539.8 12.0 
.3 800 564J.2 52&::>.6 
4 00 l$'18.0 '/65.2 .lL ,5 
4 800 64.35.28 6000 435,28 7 •.J 

I . A. RANGE 

Mean 
Dial Dial Freq. Freq. Overl~4.P Overlap 
_c __ .J?._ ~ Kcs • Kcs . Perceni, 

l 17 2846.8 .3000 15.3.;;: ,.1 
l 100 5966.o 5264.1 
2 00 4562.2 140.3.8 26.5 
2 100 lu,365.6 8759.8 
J 00 7154-0 3211.6 36.7 
3 100 16,137.6 13,575 2562.6 18.9 

Table No. 7~ 

Required Overlb.p 5% 

DECLASSIFIED 



MODEL G0-3 TRANSMIT1'ER 
SERIP.L NO. 2 

FREltUENCY RANGE AHD OVERLAP 
H.F. MASTER OSCILLATOR 

Range MO 
Step Dial Freq. Mean Overlap Overlap 
_.A_ .JL Kcs. Freg . Kcs. .Percent 

1 00 2899.24 3000 100.76 3.3 
l 800 3918.8 376) 
2 00 Jf::JJ7.5 311.3 8.3 
2 800 4790.88 4553.5 
3 00 4316.2 474.6 8.6 
J 800 5740.7 535'1 
4 00 4o/7J. 5 767. 2 15.J 
4 800 6544 6000 544 9.1 

Table No. 76 

I. f.. RANGE 

Dia l Dial Freq. Mean Overl ap Overlap 
....Q_ _Q_ ~ ~ Kcs. Percent 

.1 22 2899-24 .3000 100.7 3 • .35 
l 100 6188.4 5362.5 
2 00 4536.6 1651.8 30.$ 
2 100 10,352 8751 
3 00 7150 3202 36. 5 
3 100 16,142.4 13,575 2567 .4 18. 9 

Tablt~ No. 77 

Required Over lap 5% 

DECLASSIFIED 



INPUT 
VOLTS 

123 
ll8 
ll6 
ll6 
ll9 

MODEL G0-3 TRANSMITTER 
SERIAL NO. 2 

RECTIFIER REGULATION 

MAIN RECTIFIER 

OUTPUT 
M.A. Volts Watts 

175 1930 .33~ 
125 2010 251.5 

75 2125 159.li-
(jJ 2170 130.3 
0 26&J 

NOTE: Under full power, rated load condition (175 M.A.), the regu­
lation obtained by extrapolating the straight portion of the 
r egulation curve to zero load is 2300 - 12,30 = 19.15% 

1930 

AUXILIARY RECTIFIER 

Th'PUT OUTPUl' 
VOLTS lA.A. Volts Wat ts 

124 250 485 .33. J 
124 200 508 56.2 
124 150 535 80.J 
124 100 562 101. 6 
124 56 595 121.J 
124 0 692 0 

NOTE: Under thF- rated load condition (200 M.A.), a regulation ob­
tained by extrapolating the straight l ine portion of the 
regulation curve to zero load is 61; - 508 ~ 18.45% 

508 

Tuble No. 80 

DECLASSIFIED 



Control 
Switch 
Position 

Tune 
1/4 Power 
1/2 Power 
Full Power 

Tune 
1/4 Power 
1/2 Power 
Full Power 

MODEL G0-3 TRANSMITTER 
SERIAL NO. 2 

COf.IBINED EFFICIENCY 
OF 

MAIN AND AUXILIARY RECTIFIER 

c.w. 

OutEut Watts 
Input Aux. M.'...in Pct. 
Watts ~ Rect. l!:fflciency 

131 103.J 79 
221 93.1 86. 4 81.2 
286 ~-~ 148.7 82.6 
471 78 • .2 324.0 85.4 

'I'c1 ble ~o . 81 

M.c.w. 

133 lOJ.3 7?.7 
2ll 97.0 58.6 73.6 
269 ({7.0 105.4 75. 2 
42l 89.3 237.0 77.6 

Tuble No. 82 

DECLASSIFIED -



Film lA 
Film 1B 
Film lC 

Film 2A 

MODEL G0-3 TRANSMITTER 
SERIAL NO. 2 

RECTIFIER RIPPLE 

MAIN RECTIFIER 

Plate Plate 
Y2lli Current 

:Full Fower 1940 175 MA 
Half Power 1340 135 MA 
Qunrter Power 980 100 MA 

AUXILIARY RECTIFIER 

425 0 

MAIN RECTIFIER 

Film 2B) Same Condit.ion 1940 
Film 2C) as Film 11.. 1940 

175 
175 

P.to P. 
RMS Volts 

17.67 
12.95 
10.4 

1.86 

17.2 
19.45 

Table No. 83 

See Plates 24, 25> ~nd 26 for oscillographs of r ipple 
voltage . 

OECLASSIFIED 

_j_ 

. 91 

. 966 
1 .04 

0 .4 

. 89 
1.0 



MODEL G0-.3 TRANSMITTER 
COMPENSATION AT VARIOUS FR.EltUEUCIFS 

12,405 KOS 

CAP. SELECTED .lt"OR BEST OPERATIO!'l 

cw 

Power Input 
Freq .Cycle.s Cap Key Ue Key; Dow 

800 5 I.1FD 10. V 9.9 V 
700 8 !ffi) 10. V 9.9 V 
600 12 :alFD 10. V 10.2 V 
500 12 MFD 10. V 10.5 V 

ritCW 

800 5 J4i"i']) 10. V 10.4 
700 8 MFD 10. V 10.4 
600 l.2 MFD 10. V 10. 4 
500 12 MFD 10. V 9.5 

Table No. 84 

OE CLASSIFIED 

...!... 
-l 
-1 
+" ..... 
+5 

+4 
+4 
+4 
-5 



UODEL G0-3 TRAN&.UTTER 
SEaIAL HO. 2 

ALTITUDE - FRE~U:ENCY DRIFT 

450 KCS 

ASCWT DESCEN''l' 
Alt. Freq. 7emp. Alt. Freq. Te"lp, 

Time Ft. Kcs. 0 c. Time Ft. Kcs. 0 ,, 
-'!.!....-.. 

9:':7 2000 450.021 28.3 10:43 17,500 450.078 -~>9 
9:59 3000 .021 Zl.2 10:46 17,000 .078 -3.·, 

10:02 .5000 .021 23.4 10r48 16,000 .lf!J -~.<:' 
10:06 6000 .016 22.8 10:50 15,000 . (173 -j o3 
10:08 7000 .010 21.6 10.51 14,000 .(173 -:i .J 
:.1..G:09 8000 .010 21.6 10:52 13,000 . (J'/'3 o. 
10:11 9000 .010 18.2 10. 53 12,000 .(YJJ 2. 
10;12 10,000 .010 17. 6 10:54 11,000 .(YJJ 4.' 
10:13 ll,000 .010 17.0 10:56 10,000 .ens 5.5 
10:16 12,000 .021 15.4 10:58 9,000 .08.3 6.6 
10:18 13,000 .021 13.2 10:59 d,000 .08.3 9.0 
10:2014,000 .026 11.5 11:01 7,000 . (173 10.6 
10:22 15,000 .026 9.2 11:02 6,000 .w3 12.3 
10:26 16.,000 .0.31 7.6 ll:03 5,000 .. 078 14-5 
10:28 17,000 .036 2.0 11:04 4,000 ,07.3 16 • .3 
10:JO 17,500 .042 0 ll:06 .3,000 .ms 19.J 

ll:09 2,000 .rnJ .22.:i. 
11:12 1,000 .068 25. 0 

Max. Change Ascent J2 Cycles= .0071% 
!Jax. Cru..nge Descent 15 Cycles= .0033% 
Max. Total Chan6e 73 Cycles ; .0162% 

Table No. 85 

DECLASSIFIED 

-



MODEL G0-.3 TRAl~S!..iITTffi 
ALTITUDE - FR11,.Ul.1JCY 0-KIFT 

4515 KCS 

Alt. F:req. Temp. Alt. Freq. Terap. 
Time Ft. Kc§, 0 c. Time Ft. Kea. 0 c. 

10:12 1 , 000 4514.89 29.5 ll:15 17,500 4516.89 5 
10:15 2,000 14. 95 29.5 ll:17 17,500 16.73 4.; 
10: 20 .3,000 14,84 29.5 11:18 17,000 16. 5$ 4.'3 
10:24 4,000 l.4.84 28.9 11:21 16,000 16.15 4~.3 
10:28 5,000 14,84 Zl. 2 ll:2J 15,000 15.84 4 • .3 
10:32 6,000 14.95 26.2 ll: 24 14,000 15.94 5 
10:34 7,000 ]4. 95 25.0 ll:25 12,000 16.00 6.6 
10:.35 8,000 15.05 23.4 ll: Zl 11,000 15.94 8 • .3 
10:37 9,000 15.16 22. l ll:28 10,000 15.94 9.4 
10:40 10,000 15. 21 22.1 11:29 9,000 15.7.3 ll.2 
10:43 11,000 15.37 2l.6 11:.31 8,000 15. 26 12.3 
10:47 1.3,000 15. 79 19.3 ll: .32 7,000 15. 26 13.4 
10:49 14,000 15.79 lB.4 ll: .34 6,000 15.16 14.5 
10:52 15,000 16.00 16.3 11:.36 5.,000 14.90 16.J 
10:57 16,000 16.05 14.5 11:38 4,000 15.00 18.9 
ll:Ol 17,000 16.00 12. 8 ll:40 3,000 15.16 20.l 
ll:04 17,500 16. 10 ll.7 ll:41 2,000 11,.. 6.3 2:2.l 

ll: 42 1,000 14.53 25. 0 

Max. Ctu.nge Ascent 1,210 Cycles= .0268% 
i.iaJI.. Ch~e Descent 2.,360 Cycles= . 052% 
aa.x. Total Clumge 2,360 Cycles= .052% 

Table No. 86 
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Original 
Setting 

Original Setting 
1st Reset. 
2nd Reset. 
3rd Reset. 

Original Setting 
1st Reset. 
2nd Reset. 
3rd Reset. 

Original Setting 
1st Reset. 
2nd Reset. 
Jrd Reset. 

MODEL G0-3 TRANSMITTER 
RF.SET IN FLIGHT 

.350 KCS 

Measured 
Fr eq. Kcs. 

349.969 
350.004 
350.004 
350.035 

450 KCS 

449.989 
449.945 

449.950 
449.8.34 

542 KCS 

542.069 
542.083 
542.053 
542.1.30 

Freq.Diff 
Cycles 

.35 
35 
66 

44 
39 
55 

14 
16 
61 

Table No. 88 

.Ol 

.01 

.019 

.0098 

.0087 

.0122 

.0026 

.0029 

.0112 



No. l 
38igned Measured 
:-eg.Kcs. Freg .Kcs. 

3,385 3, 384.95 
~,255 4, 254.8 
6, 2.35 6,234. 5 
3,Z70 8,270. J 
2,405 12,405. s 

No • .3 
ase Freq. Mea6Ured 

Kcs. Frf:!9 .Kcs. 

.3,J85.03 3, 384.9 
4,255.2 4, 255.0 
6,235.35 6,235.03 
8,270.1 8,271.3 
.2,405.1 12,406. 9 

MODEL G0-3 TRANSMITTER 
SERIAL NO. 2 

RESET IN FLIGHT 
H.F.Unit 

Ditt % Measured 
Cycles Fr!i!<J . KCS . 

-50 .0014 3,.385.03 
-200 .0047 4,255. 2 
-500 .008 6,235.35 
+JOO .0036 8,270.1 
+800 .006.3 12,405.1 

Di:tt Measured 
C,:c+es ...L freq . Kea. 

-130 .0038 3,.384.83 
-200 .0047 4,255.25 
-320 .0051 6,236.05 

+1200 .0145 8,269.9 
+l800 .0145 12,406.5 

No. 2 
Diff' % 

Cycles 

+30 .008 
+200 .0076 
+350 .0056 
+100 .0012 
+100 .ooos 

No. 4 
Diff' 

Cycles ...L 

-200 .0059 
+ 50 .0012 
+700 . Oll2 
-200 .0024 

+1400 .Oll.J 

'est:3 - No. l and No. 2 were made using the LM-2 frequency indicator to set 
the transmitter on frequency. 

?est:3 - No. J and No. 4 were made using the recorded dial set tings of' test 
No. 2. 

I.be measured frequency or test No. 2 is used as the be.se frequency for 
ietermining the percentago of tests No • .3 and No. 4. 

Table No. 89 
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U. S. NAVAL AIR STATION 
- ANAOOSTIA, ·n. c. GBHH/adl 

F42-1/52 NA6 (339) February 4, 1938 

s-e·r. No • 38007 

From: ComnJinding Officer. 
To: The pirectar, Naval Research Laboratory, 

Bell.evue, D. C. 

SUBJECT: Aircraft Radio - Preliminary Model XG0-3 Trans­
mitting Equipment - Report on Tests of. 

Reference: (a) NRL ltr.F42-l/52 of 29 June 1937 to CO, NAS 
.Amcostia. 

Enclosure: 
(Herewith) 

(b)" BuEng. Specification RE l3A-47~D. 
(c) Bu.Eng.ltr. C NOs-52339 (l-22-W3) of 27 Jan. 

1937 t o I.N JI. Hartford, Conn. with Enclosure 
(A)• 

(d) BuEng.ltr. G NOs-52339 {5-7-WB) of 10 May 
1937 t o N.R.L., copy to NAS Anacostia. 

(e) BuEng.ltr. C NOs-52339 (6-30-W3-26) of 
10 July 1937 to NAS Ana.costia, with Enclo­
sures (h), (B), end (c). 

{f) BuEng.ltr. C NOs-52339 (8-31-W3) of 2 Sept. 
1937 to NAS Anacostia, with Enclosure (A). 

(g} Bu.Eng. ltr. C NOs-52339 (8-26-W3) of 11 Sept. 
1937 to I.N.M. Hartford, copy to NAS Anacost:ia, 
with Enclosure (A). 

(h) BuEng.ltr. C NOs-52339 (10-8-w3) of 29 Oct. 
1937 to I . N.U. Hartford, copy to NAS Ana.costia, 
with Enclosure (A). 

(A) 
( B) 
(C) 
(D) 
(E) 

(F) 

(G) 

{H) 

Copy of reference (a). 
Copy of circuit diagram in final form. 
Keying Oscillogram 42B4 and 53C3. 
Keying Oscillogram 44Al and 50A3. 
Photograph AN-51147; Front View Modal XG0-3 

Radio Transmitting Equipment. 
Photograph AN-51148; Rear View Model XG0-3 
with all shields removed. 

Photograph AN-51149; Bott001 View XG0-3 shOVling 
redesigned bottom shock mounts. 

Photograph AN-51150; Redesigned top c.nd bottom 
shock mount s with to.p mounting bracket. 

1. This letter reports upon the tests performed at this 
station in conformity with reference (a) and reference (b}, upon 
the preliminary model XG0-3 transmit ting equipmeut submitted to 
the Navy for test by the Westinghouse Electric and Manufacturing 
Company. 
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2. History of Tests: 
Tho XG0-3 t r ansmitting equipment was received from tho 

Naval Research Laboratory on June 22, 1937 . The tests e xtended 
,. from the ~bov~ •. ,date until November B, 1.937, when tho model was 

returned to the Naval Rosoarch Laborntory. Duri ng this tim a 
comprehensive series of teats was completed which covered the 
operation of the oquiproont in flight, and~ in c.ddition, e. number 
of bench t ests wore nnde to supplement the flight data.. Tho 
progress ruid rosults of those tests ha.vo been brought 'to tho 
attent ion of the Buroc.u of Aeronautics and too Bureau of Engineer• 
ing by verbal conforencos, and n complete, dotnil ed r eport cover­
ing those conferences can ba found by consulting roforonces (g) 
and (h) as given above. The final Bureau of Engi neering confer­
ence was held on October 26 am 27, 1937, and the sulilllBry of the 
discussi on is given in reference {h). 'The companion XG0-3 model 
which had boon tested at the Naval Research Laboratory was brought 
up to date at Anacostin so that nll changos mdo during tosts 
would appoa.r in bath models nnd the Navo.I Research Laboratory model 
wna r eturnod t o tho contractor on November 4, 1937. 

3 • Fli ght Time : 
The XG0- 3 was toetod on forty flights, totalling sixty­

nino hours of flying ti.Joo. 

4 . Descri ption of Equipment: 
Tho subject oquipmont is dosignod for CN and Meil radio 

telegr aph transmission from patrol type airplams -a,"ith t he nominal 
output of 125 watts; it incorporates a central r e ctifier unit with 
an inter mediate frequency transmitter (300-600 kc) and a high 
frequency t r nnemitter (3000-13575 kc ) attached to tho sidos. Ea.ch 
transmit tor i s built on the principle of the master oscillator, 
intermdio.to amplifi e r, power nmplifier typo of circuit with in­
dividunl. unstor osci ll!ltors, indi viduc.l intermodiate :l.mpl ifiors 
c.nd c. common power out put tubo which is l.ocntod in tho roctifior 
unit . The power supply for the power c.mpl ifior is de r i ved from 
a full wavo rectifie r unde ,of two 38266A t ubes, while tho power 
supply for the other tubes is derived from a 38593 r oct ifier. 
The raaster oscillD.tor of the intormodiD.t o frequency trcnsmitt er 
operc.tos on t ho smno f reqUGncy as tho f i na l output but in tho high 
fraquency unit tho principle of doubling ~nd tripling frequoncies 
is used to securo the nocesen.ry rcnge without operating t he mo.star 
oscillator above 6000 kc. Tho freque ncy of e c.ch trruistti.ttor is con­
tinuousl y vnriable over the indicated rongo, but the intermediate 
and high frequency units ca..nnat be oporo.ted concurrently. Provi­
sion is redo for •br eak- in" keying up to f orty words p er minute 
on bath ths H. F . and I .F. transmitters. 

5 . Tost Installn.tion: 
In tho nbsonce of nn nctutl patrol type airplGne, the 

subject equipment was tested in the XRE-2 Bellanca cabi n type I11.dio 
test airplane. The flight test installation further comprised the 
following auxiliary e quipman t: 
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NEA-2 generator 
LM crystal frequency indicator 
Two RU-4 receivers 
Antenna reel, antenna wire, flame-proof telegraph 

key with cable & plug, i:a,trol boat type of fair­
lead and wire countor-. 

6. Test Object s: 
Exrurri.ne.tions and tests woro performed on the subject 

equip~nt to detcrmino the following chllracteristics: 

(a) Weight and dimensions 
(b) Tubo lino-up 
( c) Koying action 
(d) Time deJny operation 
(c) Accessibility 
(f) Instt:.llo.tion fu.cility 
{g) Operability 
(h) Operating with frequency n:otor 
(i) Suitability of t.he antenna. loading system 
(j) Altitude froquoncy drift 
(k) Altitude breakdown tost 
(1) R~setnbility 
(m) Vol.to.go compensation 
(n) Harmonic radiation 
(o) Mochnnictl ruggodnoss 

7. Weight of Eguiprrent after modification at Anacostia: 

Weight of transmitter, complete with tubes, slip covers; 
top and bottom shock mounts ••• • •• .•• • • • • 135 lbs. 8 oz. 

H.F. Unit.... ............... .. . .. . . ..... . . . 41 lbs .10 oz .• 
Rectifier Unit. .... . . . . . . .... . . . ... . .... . . 44 lbs. 7 oz . 
I .F . Unit . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • 40 lbs • 4 oz • 
Shock Mounts (Revised}.... .. .... .. . . . .. . . . 6 lbs.11 oz. 
Slip Covers ••••• . • •. • .••••••••.•. ...• •• •• _ 2 lbs. 8 oz . 

Total • •••• ••• ••••••• • ~ . •• •• • 135 lbs . 8 oz . 

8. Diimns ions: 
Dimensions of individual units exclusive of all pro-

jections: 

H.F. Unit 
Height---·• • • •·• ••• • ••••• •• 
Width • •• ••••• • • .• •• •.•.••• • 
Depth .• . . . .• •••• •••• • •• • ••• 

I.F. Unit same as H.F. Unit. 

Re cti fi er Unit 
Height•••••••• • • ••••••••••• 
Width .• • .•• ••••.••.•••••••• 
Depth •·•• •••• ••·••••••• • ••• 

25 3/4" 
9 5/8" 

13 1/4" 

25 3/4" 
8 1/2° 

1 3 1/4" 

Overall dimensi ons of complete instal lation including 
projections ~ shock mounts, and power plug: 
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Height .... • . . . . . • . • • • . . • . • . . . . • 30 1/2° 
Width ••••••••. • ••••••.•..••.•• 28 1/2" 
Depth ••••••••••••••••••••••••• 17 3/4w 

The 17 3/411 depth dinension includes 311 allowance neces­
sary to remove power plug at the back of t he set. The revised shock 
mount uses 2 11 of this 311 additional apace• 

Tube Lineup: 

I .F. Master Oscillator 
I .F. Intermediate Amplifier 
H.F. Master Oscillator 
H.F. Interm3diate Amplifier 
I .r. ! H.F·. Power Amplifier 
Mo.in Power Supply 
Auxiliary Roctifier Supply 

1 38101 
l 38837 
1 38101 
1 38837 
1 38803 
2 38266A 

_!_38593 
8 To"ta.l ••• •• •• • • ••• • ••• • •••• 

10. Keying Action: 
Breo.k-in operation of the model XG0-3 and general char­

acteristics of the key relay action are shown by Enclosures (C) 
and (D). The break-in fec.ture of tm H.F. unit (see keying oscil­
logrrun 53C3 of Enclosure ( C)} wo.s suito.bl.o for nt1val service, but 
the I .F. unit (oscillogram 42B4 of Enclosure (C}) did not porform 
as satisfact orily. The sourco of tho troublo lios in the action 
of the cont~ct which trc.nsfers the roceiver from antonnn to ground. 
This unsatisfactory ope ration of the I .F. o.ntenno. receive r contact 
is shown by oacillogrrun 44Al of Enclosure (D) . :Moro suitable 
operction of the antennc. receiver contncta is shown in oscillogrum 
50A3 of Enclosure (D). Here the I.F. antenna receiver contact is 
limited to one bounce and the H.F. antemii r eceiver contact is 
limited to t wo bounces. The additional fuzz on .the two bounces 
of the H. F . antenna receiver contact apparont1y caused no additionai 
intorforence. Operation compc.rnble t o t hllt of tho H.F. unit will 
be sntisfactory for nnvnl service, but in view of the f c.ct thet 
tho power consumption of the relay is limited by tho specifications 
the proper ndjustment o f the rolny will o.lwc.ys t ond to be critical. 

11 . Ti.mo Del!ly System: 
The time delay system incorporo.tod in the XG0-3 has been 

found inndequa.te in the tests l'llfl.de at this station. An additional 
feature is deemed necessary whereby the trunsmittor shuts down 
autorrc.tico.lly when t he u.c. voltugo drops below o. specified vo.luo. 
The present system offers no protoction whatsoever in ceso the 
operator fails to throw the mo.stor switch to the "off" position when 
th0 supply vol tnge is removed. 

12. Accessibility: 
Mechanical nnd eloctrico.l design of model XG0-3 wo.s such 

that all components we re generally nccessiblo. 

13. Insts.llll tion Fo.cility: 
The cquipmont mt service roquiremonts e.fter the shock 

mounts hnd been rodesigned at Anacostic. • 
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14. Operability: 
The set in its final form operated i n a s t raightforward 

and satisfact ory nanner. Numerous changes i n the· circuit were made 
at Anacostia which contributed to the perforzrance of the equipment 
but did not change the fundamental c i rcuit as su'l:mi.t t ed by tre con­
tractor. ChiGf among these circuit changes were t he reconnecting 
of tho antonl't}. ammater in the high potential. sido of tho antenm 
circuit and reversing the connections in tho H.F. a.ntonna coupling 
coil. 

15. Opernting wi.. th Frequency Mot er : 
A crystal frequency meter coupling circuit and suitable 

tcrminel was added to ec.ch trunsmitter ond thereafter operation was 
sutisfc.ctory with ono exception. When setting up 13000 kc with 
model LM-2 frequency indicator, the master oscillator of t he XG0-3 
w~uld oscillate on one -third the output frequency or 4333 kc and 
the model LM•2 adjusted to 13000 kc would oscillate on one-quarter 
frequency or 3250 kc. Consequently, no strong beat not e could be 
heard until tho XG0-3 amplifiers wore brought in tune. The objection 
is not serious and the difficulty was e l iminated by adding the nastar 
oscillator frequency as well as the output frequency to the calibra• 
tion cm.rt on the H.F. unit • · 

16. Antenna Coupling Circuits: 
Resonating of the anton~ on tho I .F. unit is accomplished 

by an inductance system composed of five distinct inductances. Be­
ginning at the antenna terminal the first of these is a fixed coil 
of 740 microhenries which is required for tuning to low capacity 
antennas. It bas no control on the front panel but an additional 
antenna post is provi ded with suitable connecting lead so that fixed 
coil can readily be connected in circuit. Next is a tapped inductor 
(control H) whose value at its three settings is o, 218 microhenries 
and 518 microhenries. The antenna l end then goes through the keying 
relay to n 300 microhonry variomoter which is continuously varic.ble 
by IOOans of a six point tap switch (Control F) and the antenna tuning 
control (Control G). The final. component of the antenna coupling 
circuit is a 60 microhenries coupling variometer (Control J) and the 
lead from the low potential. side of this variometer goes to ground 
through the antenna ammeter. The design of suitable antenna coupling 
circuits which provide good operation from 300 to 600 kc and still 
are rugged enough to withstand the voltages developed when working 
at full power into a. low capacity a.ntenno. e.t high altitudos, presents 
one of tho most difficult probloms encountered in building equipment 
of the XG0-3 type, but the electrical and i:oochanictl design of the 
present cquipt00nt has provided genernlly so.tisfa·ctory service through­
out the tests nnde at this st~tion. More suitable ovorl~p is desirod 
&."ld this can be secured by changing the volue of inductance of (H) 
from 0-218-518 nri.crohonrie s to 0-275- 550 microhenrios. The H.F. 
coupling circuit provides more suitable operation tle.n the coupling 
circuits used in previous similar equipments. Some difficulty was 
encountarod in not securing zero coupling at zero setting of the 
coupling control , but reconnecting the coupling variometer improvod 
this condition. 
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17. Altitude - Frequency Tests: 
Altitude tests wer e nade in cooperation with the Naval 

Research Laboratory. Frequency measureme nts were made at the 
Laboratory a nd the data appea rs in their report. 

18. Altitude - Breakdown Tost: 
Very little trouble due to br eakdown at high alti tudes 

was encountered during the entire tests made at thi s stat ion. 
One revision of the upper loft-oond s hock mount was nocossary to 
oliminD.to flAshover from tha fixed untennn post on I .F . unit. 
Tho gcnerru. performance at altitude was satisfactory, even when 
misadjusted or operated with a 25 foot antenna on intennediate 
frequencies with the resultant development of abnormally high 
voltages. During tests, voltages were developed on the antenna 
which necessitated tho dovelopimnt of a new i:atrol plane type 
fair lead. 

19 . Resetabili!l:: 
Flight teats were .ma.de to determine frequoncy reset­

ability in cooperation with the Naval Resoarch Laboratory whore 
all frequoncy measurements were imde. 

20. Voltnge Compensation: 
Sa.tisfuctory compensc.tion was obtained on NEA-lA o.nd 

NEA-2 gonorators over the range of 600 to BOO· cycle power supply 
frequencies atxi on the NEB- 1 c.t 800 cycles. MCV/ compensation wns 
usable but not s~tisfactory nnd could not be improvod either by 
r oprosontativo of the Navy or the contractor. rurthor work on 
this point is rocollllIJOnded. 

21. Harmonic Radiation: 
Test made on 352 kc full power showed the second har­

monic to be 73 db below the fundamental and the radio test output 
to be 49 db bolow the full power output. On 4-080 kc the second 
harmonic was 76 db below t he funde.montal and the radio test out­
put was 43 db bel ow the full power out put. 

22. Mechanical Ruggedness: 
The mchanical design of the model XG0• 3 transmitting 

equipment as submitted to this station for test was no t sufficient­
ly rugged for no.ve.l o.ircruft service. Numerous change s wore made 
e.t this station e.nd others wore required in tho production equip­
monts . A list of changes i ncorpor&t ed in the two models during 
test c..t Ano.costio. e.ppoars in the next pnro.graph o.nd a comploto 
discussion covering the mocho.nicnl and also olectricc.l deficiencie s 
of the XG0- 3 co.n be found in Enclosure (A) of r ofaronce (f), nnd 
Enclosure (A) of reforencc (h). With tho indicated modifications 
incorpor~ted in producti on equipments t he G0-3 is cons i dered suit­
able for n!!.vo.l service . 

23 . Changes lll£1.do on l,fodel XG0- 3 n t Ana.cos tin: 
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(1) 
(2) 
( 3) 
(4) 
( 5) 

(6) 

(7) 

(8 ) 

(9 ) 

(10) 

(11) 

(12) 

(13) 

(14) 
(15) 
(16) 

(17) 

(18) 
(19) 
(20) 

(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 
(29) 
(30) 
(31) 
(32) 
(33) 
(34) 

(35) 
(36) 
(37) 
(38) 

Lowered side tone series R from 50 t o 20 ohms. 
Lowered side tone potentiomet er from 1000 to 25 ohms • . 
Added CW filter condenser discharge resistor . 
Added ground terminal t o b ot t om of each unit . 
Added CFI coupling circuit and terminal to each 
transmitter uni t •. 

Added by-p3.ss capacitor to I .F . and H.F. inter­
mediate amplifier grid leak choke. 

Replaced I.F. M.O. grid leak by- pass pa.por capucitor 
with mica unit nnd grounded direct instead of through 
relay contnct. 

Disconnocted H. F. and I .F. i ntermedi ato nmplifier gri d 
lenk circuits from ground nnd tiod to M.O . quenching 
lond to r elc.y. 

Reversed coupling corinec.tions in H.F. antenna coupling 
roller coil. 

Moved H .r. a ntenna ammeter from ground to antenna 
sido, and i nsulated samo . 

Addod stati c shiel d between H.F. P.A. plate lead 
and antonm c ircuit condenser. 

Replnced soveral bus wires by s t iffer, mor e diroct 
wires. 

Altered shock mount, changing to double Lord uni t 
suspension. 

Altered mounting sl.ots in top shock mounts. 
Replaced H.F. P.A. t unk roller and she.ft. 
Addod insulating separat ors behind H.F. antenna 

condens or frome • 
Roplacod o.11 choke a.nd pigtail resistor mounting 

panels by improved rigi d mount ing bro.ckots . 
Replllced unsuitnble Velvet ve rnier spncors . 
Replaced chopped off scr ews o n inner s hields. 
Replaced H. F. a.ntcnzn tuning diul nnd cronk 

assembl.y by i mproved type. 
Added designation narker tags to panel controls . 
Replaced time delay swit ch a f ter failure. 
Staked all i nterloclc saf ety switches. 
Replaced loosened connect ing l.ug behind 12 v. fus e . 
Freed and reamed out frozon H.F . antenna tuning dial lock . 
Freed and overhnuled .frozen H.F. P.A. tuning bearing. 
Freed and rec.med out frozen H.F. P.A. roller. 
Freod and rorun:od out frozen H.F. antenna tuning roller. 
Replaced br oken H.F. P.A. tuning knob . 
Ro-wired bus for greutor c l em-ance t o P . A. t ube . 
Reµlired s ever&l defecti ve flexibl0 insulnte d couplings. 
Tightened several l oose coupling joints. 
Tightened H. F. nntenn!'. t uni ng roller coil . 
Replaced t wo sots of myculex 3/16" terminal stri ps 
with more rugged 1/411 s trips, with improve d bol ted 
instead of rivet e d cent nct s. 

Rep:lJiced broken Isolantite H.F.-I .F. switch . 
overhaule d and freed binding I.F. -H.F. switch a ssembly. 
Ti ghtened up on loose H. F. P.A. condense r plates. 
Repaired faulty crank handle spr ings. 



(39) 

(40) 
(41) 
(42) 
(43) 

(44) 

(45) 
(46) 
(47) 
(48) 
(49) 

{50) 

Tightened loose H.F. antenna coupling drivirtg 
gear on shaft. 

Repaired danaged strap slide on shield. 
Fixed misaligned interlock switches on I.F. unit. 
Readjusted keying roiay to reduce contact bounce. 
Placed lower H.F.-I .F. switch wire connection 
under binding hoad scrow. 

Replaced I.F. M.O. circuit flat head grounding 
scrow by binding head screw and cleaned off 
paint for head. 

File·d slots in upper mounting brackets . 
Made re-tracking spe.cer for H.F. P.A. rol ler. 
Replaced lost snap slide button. 
Changed H.F. interlock l-0cation. 
Deepened vertical fle.nge and added second slot 
to mount ing slides on transmitter ~ts. 
Changed axis of upper shock mounting buttons 

from vertical to horizontal for better cushion­
ing effect. 

24. It is requested thnt two copios of the Naval Rosoarch 
L.lboro.tory' s report be furnishod this stntion for inforontion 
nnd future reference . 

Copy to.: 
BuAero (2) 
BuEng 
N .A .F . Phil.ll.. 

DECLASSIFIED 

/s/ v. C. Griff in 

Am10ridix B. 1)0.go 8 
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COPY 

NAVAL RESEARCH LABORATORY 
.ANACOSTIA STATION 
WASHINGTON, D. C. 

29 June 1937 

From: Director. 
To: Comnanding Officer , Naval Air Station, 

Ana co stia, D • C • 

Subject: Aircraft - Test of Model G0-3 Transmitting 
Equipment. (Bu.Eng. Problem AS-12} 

neference: (a) Bu.Eng. Ltr. C-NOs-52339 (5-7-WS) of 
10 May 1937. 

(b) Bu.Eng. Ltr. F42-l(l l-8-W3} of 17 Nov .1934. 
( c) Bu .Eng. Specification RE 13A 472D 

dated 15 August 1936. 
(d) Contro.ctors descript ive specifications 

dnted October 1936.· 

1. It is requested thnt £li ght tests be conducted 
on the Model G0-3 transmitting equi pi:oont in o.ccordc.nce with 
roference (b). 

2. In conference with porsonnol of th~ Naval Air 
Stution, the flight taste wore discussod und datn wil l be 
tnken on tho following tosts. 

(~) Chnro.cter ~nd intensity (if uny} of intorfcrence 
in radio rocoiver due to transmitter noises on 
both I.F . and H.F. units. Det ermine if break-in 
operation can be accomplished satisfactorily . 

(b) Keying action. Determine if keying relay func­
tions proper ly. This test shall include oscil­
lographic records. 

{c) Determine if unsatisfactory modulation effects 
occur duo to plane vibration on any frequency. 

(d) Check r e setability in accordance with instruc­
tions during flight . Note time of resetting 
including changing of antenna length. 

Appendix B, µ:i.ge 1 of Enclosure (A) 

OECLASSIFIED 
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(e) During altitude tests note whether there is 
arcing or shorting across the high voltage 
terminals. Also if too re is any other failure 
or break down of tho equipment. A drift run 
will. be nnde on tho altitude test on 450 kcs 
and 9000 kcs. Tho drift on onch of those fro• 
quoncie s to bo mde on both ascent :md dos cent. 
Tho transmitter will be shut off at the naximum 
altitude o.nd o.llowed to cool. for ten minutos 
bofore starting the descent. This Laboratory 
will. cooperc.to with the Air Stntion on the 
reset o.nd drift tests of para .• (d) and (o). 

(f) Any other difficulties encountered with the 
oquipm:mt n.nd general comment on the opera­
tion of the transmitter will be included in 
the report. 

(g) The Model G0-3 transmitting equipment was de­
livered to the Naval. Air Station, Anacost,ia, 
D.c., on 22 June 1937. 

/a/ H. M. Cooley 

Copy to : BuEng 

DECLASSIFIED 
Appendix B, pa.go 2 of Enclosure (A) 
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