
28 JUlle 1938 

NAVY DEPARTMENT 

BUREAU OF ENGINEERING 

Report. of Te st 

on 

NRL Report No. R•l452 
BuEng. Prob. A2-S 

FR..- /45 .;J_ 

f :
{ 

Model. RAM Receiving and 

Model. GN Transnitting Equipmnts 

manufactured by 

Western Electric Cominny 

NAVAL RESEARCH I..ABCRA'.roRY 
liNAOOSTrA STATION 
WliSHINGTON, D . C. 

Number of Pages: Text - 16 Tables - 59 Plates - 41 

Authoriza.ti on: 

Date of Test: 

Prepared by: 

Reviewed by: 

Approved 'by: 

Dhtribution: 

LP 
EJH 

BuEng let .c-NOs-43068( 9-2 3-Vi3) o~ 25 $ ,=, tit ~1935 .. 

22 December 1936 to 1 June 1938. 

J. J. MacGregor ,Asst. Re.dio Engineer 

M. H. Schrenk, Radi o Engineer 
Chief of Section 

A. Hoyt Taylor, Principal Physicist 
Superintendent, Radio Division 

H. M. Cooley, Captain, u.s.N. 
Director 

BuE:ng (7) APPROVED Ff'D DI ro ,r. 

RELEASE - DISTR! Blil°iu1~ 

UNLIMITED 



Table of Contents 

Authorization 
Object of Test 
Abstract of Test 

Conclusions 
Reconmendations 

EquipIIB nt under Test 
Method of Test 
Data Recorded during Tests 
Discussion of Probable Errors 
Result s 
Concl.usions 

Appendix I 

Page 1 
l 
1 
la 
1c 
2 
2 
7 
7 
8 

16 

Overlap of .frecpency bands of l ow frequency and 
high frequency receivers No . l and 2 . Tabla l 

Sensitivity of l.ow frequency re·ceiver No.l 2 
Sensitivity of high frequency receiver No.l 3 
Sensitivity of low frequency receiver No.2 4 
Sensitivity of high frequency receiver No.2 5 
Loop sensitivity of l0i1 frequency receivers No .land 2 6 
Seloct.i. vity of l.ow frequency- receiver No.1 7 
Selectivity of high frequency receiver No.l 8 
Selectivity of low frequency receiver No.2 9 
Selectivity of high frequency receiver No .2 10 
Audio frequency response of low frequency receiver No.l ll 
Audio frequ ency response of high frequency receiver No .1 12 
Audio frequency responso of low frequoncy receiver No.a 13 
Audio frequency response 0£ high frequancy receiver No.2 14 
Audio distortion of low frequency and high frequency 

r eceivers No.land 2 15 
In:e.ge ratio of l ow f requency and high frequency 

receivers No. 1 and ,2 
Kilocycle spread per dial. division of l ow frequency 

receiver No.1 
Kilocycle spread per dial division of high frequency 

r e ceiver No.l 
Kilocycle spread p::i r dial division of l OiV frequency 

receive r No .2 
Kiloc ycle spread per dial division of high frequoncy-

receiver No. 2 
Autonatic volum:, control of l.ou frequency r ecei ver No .l 
Aut on:atic volun:e control of high frequency receiver No.l 
Autone.tic volume control of low frequency recei var No.2 
AutoIIE.tic volume control of high frequency receiver No.2 
Frequency drift a t constant ambient temperature of 

low frequency and high frequency receivers No.l and 
Frequency change due to voltage variation of low frequen

cy and high frequency receivers No. l and 2 
Froquency variation - Decreasi ng temperature of low fre

quency receiver No .2 ( 400 kc) 

&IDlM&E 
-a-

Ufi asstti 

16 

17 

18 

19 

20 
21 
22 
23 
24 

2 25 

26 

27 



Frequency variation - I ncreasing temperature of 
low frequency receiver No . 2 (400 kc) Table 28 

Frequency Y&.riati on - Decreasing temperature of 
low .frequency- receiver No. 2. (1200 kc) 29 

Frequency variation - L'lC reasing temperaturo of 
low frequency- receiver No . 2 (1200 kc) 30 

Frequency variation - Doc:reasing tompor atur e of 
high froquoncy recoivor No . 2 (2600 kc) 31 

Froqucmcy variation - Increasing tempore:tur e of 
high f requency receiver No. 2 (2600 kc) 32 

Frequency variation - Decreasing temperature of 
high frequency receiver No. 2 (8400 kc) 33 

Frequency v&riation - Increasing tomp;>rature of 
high frequency receivor No. 2 (8400 kc) 34 

Resat of l ow frequ oncy r ocei ver No . l 35 
Reset or high f requency rccoi var No. 1 36 
Reset or low frequency recoi vor No. 2 37 
Reset of high frequency recei ver 1'-!o . 2 38 
Frequency change on band switch contacts of l.ow frecpency-

ahd high frequency recei vers No.2 39 
Size and weight of Model RAM receiving aquipoont 40 
~ d OO~-s il 
Transmitter f r equency r ange and overlap 42 
Transmitter power output 43 
Transmi ttor r eset and backlash 44 
Flight resets of transmitter 45 
30 minute frequency drift of transni tter 46 
:F'requoncy- tooiporature characteri stics 47 
Frecpency cbl.nge v.d. th ant omm. change 48 
Frecponcy change wi th line voltage chm:ge 49 
Rectif ier characteristics 50 
Frequency change-Radio tost to full power 51 
Modulator characteristics 52 
Frequency change wi th altitude , 544 kc 53 
Frequency change with altitude, 840 kc 54 
Frequency change with altitude, 1530 kc 55 
Frequency change with altitude, 1530 kc 56 . 
Frequency change with altitude, 3065 kc 57 
Frequency ch~e with altitude, 4135 kc 58 
Frequency change with altitude• 9030 kc 59 

Select i vit y of l <:7.7 f recpe ncy receive r No.l 
(191 -249-337 kilocycl es) 

Selecti vity of la» f r equency r e ceiver No . l 
(422- 560- 710 kilocycles) 

Selectivity of low frequency r e cei ver No.l 
(930- ll75-1550 kilocycles) 

Selectivity of high frequency r eceiver No .l 
{1790• 2215-2675 kilocycles). 

Selectivity of high frequency receiver No .l 
(3275-3935-4800 kilocycles) 

Selectivit y 0£ high frequency r eceiver No.l 
( 5775•6950~8225 kilocycles) 

I i i 

Plate 1 

2 

3 

4 

5 

6 



Selectivity of high frequency receiver No. l 
(9800-11,675-13,875 kilocycles) 

Selectivity of low frequency receiver No.2 
(191•248•335 kilocycles) 

Plate 7 

Selectivity of low frequency receiver No. 2 
(425-560•705 kilocycles) 

Salecti vity of low frequency receiver No. 2 
(925-1170-1540 kilocycles} 

Solectivity of high frequency receiver No.2 
(1805-2215-2675 kilocyclos) 

Selectivity of high frequency rocoiver No.2 
(3260-3940--4775 kilocycles) 

Selacti vity of· high frequoncy reoeiver No .a 
(5750-6975-8350 kilocycles) 

Seleeti vity of high frequency receiver No .2 
(9950-ll,880-14,C:60 kilocycles) 

Audio frequency response, low frequency receiver No.l 
(249 kilocycles) 

Aud.io f~guency r{lsponse, 1011 frequency receiver No .1 
t 560 kiioc ycl.es J 

Audio frequency response, low frequency receiver No.l 
(1175 kilocycles) 

Audio frequency response, high frecpency receiver No.l 
(2675 kilocycles) 

Audio frequency response, high frequency receiver No.l 
( 5775 kilocycles) 

Audio frequency response, high frequency receiver No.l 
(11,6 75 kilocycles) 

Audio frequency response, low frequency receiver No.2 
(248 kilocycles) 

Audio frequency response, low frequency receiver No.2 
( 560 kiloc ye le s ) 

Audio frequency response, low frequency receiver No .2 
(1,170 kilocycles) 

Audio frequency response, high frequency receivor No.2 
(2675 kilocycles) 

Audio frequency response, high frequency receiver No.2 
(5750 kilocycles) 

Audio frequency response, high f'requoncy receiver No .2 
(11,880 kilocycles) 

Automatic volume control, low and high frequency 
receivers No.l (CW - 1.0 MW) 

Autone.tic volume control, low and high froqtency 
receivers No.l (MC'N - lO MW) 

Auton:a.tic volume control, low and high frequency 
receivers No.l (c:N - 50 MW) 

Automatic volunn control, lCAV and high frequency 
receivers No.l (MW - 50 MW) 

Automatic volUIIB control, low- and high frequency 
receivers No .2 ( CW - 1.0 MW) 

Automatic volume control, le,;, and high frequency 
receivers No .2 (MCW - 10 MW) 

Automatic volume control, low and high frequency 
receivers No.2 (CW - 50 MW) 

-OM& sa arr;, 

-c-

8 

9 

10 

11 

12 

13 

l5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 



Automatic volume control, low and high frequency 
receivers No.2 (MCW - 50 MW) 

Frequency drift, l.ow frequency receiver NQ. 2, 
constant ambient temp:lrature (300 kilocycles) 

Frequency drift, low frequency receiver No. 2, 
constant ambient temperature (1200 kilocycles) 

Frequoncy drift, high frequon cy receiver No. 2, 
constant ambient temperature (2600 kilocycles) 

Frequency drift, high frequency receiver No. 2, 
constant ambient temperature (8400 kilocycles) 

Frequency drift, low frequency receiver No. 2, 
decreasing temperature (400 kilocycles) 

Frequency drift, low frequency receiver No . 2 , 
increasing temperature ( 400 kilocycles) 

Frequency drift, low frequency receiver No. 2 , 
decreasing temperature (1200 kilocycles) 

Frequency drift, low frequency receiver No. 2 , 
increasing temperature ( 12 00 kiloc ye l es) 

Frequency dri ft, high frequency receiver No. 2, 
decreasing temperatur.e (2600 kilocycles) 

Frei:pency drift, high frecpency receiver No. 2, 
increasing temperature (2600 kilocycles) 

Frequency drift, high frequency receiver No . 2, 
decreasing temporat1Ee (8400 kilocycles) 

Frequancy drift, high frequency receiver No . 2, 
inc reusing temp:) ra turo ( 8400 tiloc ye 1 es) 

Photograph of complete Model RAM receiving equipment 

Appendix II 

Naval Air Station Amcostia., D.c. Flight Test Report 
F42- l/46-52/NA6(374) Ser.No.38031 of 10 March 1938 

( Confirlentie.l..) 

-d-

Plate 34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 
47 



AUTHORIZATION 

l. The tests herein reported were authorized by Bureau of Engi
neering l etter, refer ence (a). Additional references pertinent t o 
these tests are listed as references (b) to (f) . 

Reference: (a) BuEng l et . C- NOs- 43068(9-23-WJ) of 25 Sept . 1935. 
(b) BuEng let. F42-l(ll-8-W3) of 17 Nov.1934. 
(c) Memorandum of Bureau of Engineering Conference 

OBJECT OF TF.ST 

held 15 Apr il 193?. 
(d) Specifications RE 13A 505A. 
(e) Specifications RE lJA 504A. 
( f) Naval Air Station, Anacostia,D.C. , 

let. F42-l/46-52/NA6 (374) Serial #38031 
of 10 March 1938 to NRL. 

2. The object of t hese tests is to deter mine the compliance 
of the equipment with the requirements of the specifications, 
reference (d). 

ABSTRACT OF TF.ST 

3. The equipment was checked for size :md weight, mechani cal 
construction, electrical performance, and its adaptability for use 
in the Naval Service as required b,J reference (d) and {o). 

4. The recei ving equipment was tested to determine the over-
l ap of t he frequency bands, sensitivity, loop sensitivity, selectivity, 
audio f requency response, audio distor tion, image ratio, kilocycles 
spread per dial division, automatic volume control action, frequency 
drift at constant temperature, frequency change due to voltage varia
t i on, f r equency drift at vari able temperature, resettability, and 
frequency change on band switch contacts. 

5. The transmitter was tested for frequency r ange, overlap, 
stability, power output, modulation characteristics, and power 
supply characteristics over the specifi ed ranges of temperature 
and under conditions of severe humidity. 

6. At t he conclusion of' t he bench tests the equipment was 
submitted to the Naval Air Station at Anacostia for flight tests 
in accordance with r ef er ence (b) . 
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Conclusions 

The test s of the Model RAM receiving equipment were conducted 
on two preliminary models. As a result of these tests the follow
ing conclusions were reached. 

(a) The material used is of a high quali ty. The workmanship 
in general is excellent and the equipment w-.i.th slight 
modification should give long mid dependable service. 

(b) Some units of the equipment ar& slightly oversize or over
weight according to the requirements of reference (d). 

(c) The equipment does not meet the requirements of reference 
(d) on the following: 

Overlap of Frequency Bands 
Sensitivity 
Selectivity 
Audio Frequenc-j Response 
Audio Dist<lt'tion 
Reset 
Undistorted Output 

(d) The equipment satisfac toril y met the requirements of refer-
ence (d) on the following: 

Loop Sensitivity 
Image Ratio 
Kilocycle spread per dial division 
!utomatic Volume Control 
Frequency drift at constcnt temperature 
Frequency change due to voltage vcriation 
Frequency drift at variable temperature 

(e) The points wherei_~ t he equipment does not meet the require
ments of t he specifications ru:-e, except for reset, of a 
minor nature and will not detract seriously from the suit
a.bili ty and serv:i.cecbili ty for Naval aircraft uso. The 
failure of the reset measurements to meet the requirements 
is due to faulty construction of the coupling control. This 
can readily be corrected to such a degree as to greatly im
prove the resettability. 

Tests of the Model GN transmitting equipment lead to the follow
ing conclusions: 

(a) The equipment is well made of high quality material. 

(b) The equipment fails in certain instances to meet the 
specified performance r equirements as regard frequency 
change with temperature change and reset. However, the 
frequency stability is, in general, superior to present 
aircrai't equipment. The reset requirements can be met 
with more careful workmanship in the t1.ming device 
mechanism. 
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{c) The equipment is overweight . It, however, is compl etely self
contained obviating the necessity of carrying spare tuning 
units . 

(d) The break-in operation is not wholly satisfactory but is 
wor kable. 

(e) The accessibility of t he eq.iipment is bad but will be dif
ficult to i mprove in s o small a space . 

The equi pment as modified by the c ontra ctor i n tho preliminary 
model will be a wholly serviceable radio transmitting and receiving 
system. 
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Recommendat ions 

It is recommended that: 

(a) The antenna , g round, and l.oop terminals be arranged in alignment 
on top of t he unit now housing them. If this change proves t o 
be impractical, an alternate arrangement is to reverse t he posi
tion of t he binding posts and tho plug receptacle. 

(b) Due t o the difficulty of roplo.cing the split shield cans of 
tho tubos, it is desirab1e that straight side single unit cans 
be provided. Removable tops would be sati sfactory. 

(c) To prevent the possi bility of confusi on, a dummy clip lead be 
provided for the 38085 tube in the I .F. - A .F. unit. 

(d) The gear r atio of the remote control of the band switch bo changed 
to the same ratio as t he rEl!lote control of the tunor. A crank on 
the local control of the band switch would be desirabla • 

(e) A remote control coupling be provided at both sides of the tuner 
housing. 

(f) Tba shield between tm switch sections bo ma.do moro rigid and 
havo the corners r ounded off . 

(g) That tho reset of t he transmitt er be i mproved. 

(h} Tho contractor be all.owed O . 05 per cent frequency dri.f't for 25° C 
tomporature change in production e quipmcnt s. 

(i) The equipmnts be considered satisfactory for use in the Naval 
Service providod the contractor satisfactorily incorporates tho 
che.ngos reconmcndod heroin c.nd by tho Na.val Air Station, Anacostia, 
in the production equipments. Those chn.nges have al.l. been dis• 
cussed with his representatives at various confersnces nt the 
Bureau of Enginceri~. 

- le-
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EQUIP'bll:NT UNDER TEST 

7. The Model RAM receiving equipment consists of two receivers 
capable of collecting cw-mew and voice signals • One receiver covers 
tho i.11.termodiate frequency range from 200 to 1500 kilocyclos; and 
one, the high frequency range from 1500 to 13,575 kilocycles. Tha 
recoivors comprise two units which may be mounted together forming 
a singlo unit or separated by means of a connecting cable. One , 
designated as the r-£ tuner unit, comprises three type 38078 tubes 
and thoir associo.tod circuit a, which are a rndio frequoncy a.mpJ.iffor, 
a modulD.tor, o.nd an oscillator. The othor, designa.ted as tho I.F. -
A.F. unit, comprises three type 38078, one type 38041, and one type 
38085 tubes and their essociated circuits, which are two stages of 
i.?Itormediate omplification, an intorm,::idiate oscilln.tor, a combina
tion detector and autone.tic volumo control and an audio amplifier 
rospectivel.y. 

8. The Model GN transmitting ecpipm:3nt consists of a dual 
transmitter and a single paver supply system arranged to supply power 
to either transmitter but not both simuJ.taneously. Each transmitter 
consists of a master oscillator and power amplifier. The one unit 
covers the range of 350 to 1500 kilocycles, while the other unit 
covers from 1500 to 9050 kilocyclDs. They provide cw, mew, or voice 
transmission with a nominal outp.2t of 100 wo.tts on cw and 40 watts on 
voice. 

9. The transmitter pOl'1er unit supplies plate and filament power 
from a type NEA-2 alternator through a suitablo rectifier system o.nd 
filrunorrt transformer. 

10. A dynnmotor drivon by the ship's 12 volt storage battery 
supplies all the electrico.l power nocessary to opera.ta tb3 receiver. 
Extension boxes o.nd control cables pormit ranote control of tho ecpip
mont in addition to l.oc,iJ. control.. 

METH(I) OF TEST 

u. 
follows: 

A description of the method used in coniucting the tests .. 

12. The equipment was checked tor size, weight, and machanicnl 
construction. It was then assembled and tested to determine its 
compliance with the electrical. requirements of the specifications, 
references (d) and (e). 

13. The sensitivity of the receiver was determined with the 
use of n standard signal generator to supply tho input and a powor 
out put rooter to ?D9 asure the out put. '!he standard sig:nrtl gene rat or 
was coupled to the receiver through an artificial antenna with 
characteristics as recpired by the specifications, reference (d). 
With the receiver adjusted so that not over standard noise output 
wns obtained, the input necessary for standard output we.a recorded 
at various frequencies. Tho mec.suren:ents were made on cw am mew 
positions of the selector switch o.nd on :annual and outolltl.tic posi-
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tions. The measurements were made at such points on the frequency 
band t hat the overlap, frequency rango, and kilocycles spread per 
dial divisi on wero determined from tho rosults. 

14. The 1.oop coupling s ensitivity moasuroments woro made the 
sa.m a s a bove. The ste.ndnrd signal generator was co uplod to t ho l oop 
terminals i n accordruice with tho requir0mant s of tho specifications, 
ref erence (d). 

15. The mew selectivit y meo.suremants wore nnde with the so.me 
api:t3-ratus as that used in mo.king the sensitivity measurements. The 
proc oduro wo.s as follo~s. The standard signr:.l gonorotor r>.nd the r e 
coi vor wero tuned t o resorr.nco c.nd for standard output. The sto.ndc.rd 
signal genera.tor was detuned end the multiplier cdjustod to the next 
highor step (the attenuator r emc:.ining fixed). The standard signal 
generator was then retuned until standar d output was again obtained. 
The setting of the tuning control of the sto.ndard signtl gonerntor 
!lt both positions wets recorded. '!hose measuron:ents wore nnde o.t 10 
tim:I s, 100 t i ilEls, ond 1,000 tines the necossc:.ry input for st~dcrd 
out put both a.bove and below re so no.nee. The selectivity 'i.'e.s meesured 
as the band width in kilocycles between the corresponding points on 
each side of resonance . 

16. The audio frequency res ponse masurement s were made by using 
a beat frequency oscillator to supply external modulation to tho 
standard signal generator. With the standard signal. generator and 
receiver adjusted for standard output on the desired frecpencics and 
all other controls remaining .fixed tho bent frequency oscillator was 
adjusted to vnri.ous frequencies and tho output of the rocoiver re
corded. 

17. The c.udio dis tortion was measured with t he use of a bent 
frequency oscillator adjusted to modulate the standard signal genera
tor at 400 cycles. The recei ver output was coupled to a wave c.nalyzer, 
the output of the receiver bei ng adjusted to 1 milliwatt and 300 milli• 
watts. The wc.ve ruio.lyzer was adjusted to successive hcrmonics of the 
modulat ion f r equoncy. The results as indicc.ted on the wn.va e.na!Lyzer 
neter were r e corded from which the percentage or the combinad r-m- s 
hl.rmonics wns determined. 

18 . The i n:nge ratio was determined by adjusting tho s tc..ndn.rd 
s i gnc.l generc.tor end recei var to resonanco 11rrl stc.rrlard output and 
then adjusting the standard signal generator to the inage frequency 
and increasing the input until. standard outprt in the receiver was 
a gain obtained. The ratio or the input voltage at these d ifferent 
settings is then determined. 

19. The a utOt1E.tic vol ume control was determined by adjusting the 
standard s :ignal generator and. the receiver to resonance with the ro
ceiver i n t he a .v .c. position. Tho input was then increased by 10, 
100> 1000, and l0,000 times, and the receiver output recorded. 
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20. The £req.iency drift measurements of the receivers were made 
at a constant ambient temperature am at variable temparattra. In the 
latter case the receiver was mounted in a temperature controlled chamber 
and t ho temperature varied over tho specified range. In both cases tho 
procodure was the same. A Model LD•2 hotorodyne calibrator was used 
far the input to the rccoi ver and c.n interpol.D.tion oscillator to beat 
against tho out put of the recei var. Roo.dings were takon c. t 5 minute 
intervals over a period of 60 mi.nut es for the constant temperature test 
and at 5 minute intervals over a period of ti.me necessary to change the 
tomperaturo over tho range specified for the vc.riable tomperoture test. 

21. The frequency change due to voltage variation was determined 
by adjusting the standard signal generator and receiver to resonance 
and standard output then vc.rying tm povver supply to the dynomotor from 
12 vol ts to 16 volts. The out put of tho recei var is beat ago.inst the 
output of an interpolation oscillator am the frequen cy clw.ngo recorded. 

22. The reset mea.surements of the receiver were made using a 
standard signo.l genera.tor for the input sourco and a hotorodym cali
brator to bent with the output of tho receiver. The ori.gino.l. settings 
of the controls of the receiver on e. selected f'requoncy were recorded 
and the receiver then detumd and reset from both clockw.ise i:i.nd counter 
clockwise directions. Fran the results the frecponcy difference of tho 
original and rosot positions wore determined. Those tests were. mde on 
both local and remote controls of the receiver. 

23. Manufacturer's figures were checked by use of a Model LD-2, 
Type CAG 74016, Serial. No. l. frequency indicator at the upper and 
lower end of each band of the transmitter. 

24. Power measurements were made on one frequency of ea.ch band. 
Yeasureimms were mde using antenm constani.s corresponding to a fixed 
antenrn a s well as trailing wire. The procedure in measurement was as 
follc,,vs: The proper antenna constants were selected and a Weston panel 
type r-f ammeter of suitable range was connected in tho ground return 
of the dummy o.ntenna. The meter was first chocked at 60 cycles to 
insure its c.ccuro.cy. The inductance or capicity element of the dummy 
antenna. was connected to the antonm post on the set. Then tho trans• 
mitter was tunod in t~ cw position with a pl.ate input of 180 milli• 
amperes at 10 volts on the filame?It voltmeter. After all o.djustmonts 
hnd boon mo.de, the readings were taken and then the omission selector 
was turned to tho mew position for a socond set of readings and fino.1-
ly the emission selector was turnod to phono for a final. sot 0£ rec.d
ings. After the set had been properly tuned on the cw position, no 
further adjustments were n:ade for mew and phone outputs except changi13g 
the emission selector. At the low frequencies, Ward Leonard plaques 
were used for dummy antenna rosistors and zircon rods were used a.t the 
upper froquencias. 

25. Frequency drif't measurements were llllde by meo.ns of tlle 
Model LK drift indicator. On the first set tasted, two frequencies 
WOJ"G ~lected from each unit , but on tm last test only ono frequency 
per unit was tried. The procedure was to tuna tho Model GN to a 
suitable frequency which would givo a beat note with tho Model LK 
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indicator. Af'ter all adjustments m.d been made, the Yodel GN con .. 
trols were locke d and tha entire transmitter was cooled to room 
temperature. Then the filaments of the transmitter were turneo on 
for five minutes. Af'ter i'iva minutes the key was l.ocked and tho 
frequency dri.t't was rocorded during the next thirty minutos. These 
runs wore rrade on .full power cw oporation; that is, tho pl.a.to input 
was 180 milliamperes with 10 volts on the filament voltmster. The 
frecpency drift was considered to be the difference between the maxi• 
mum and minimum value of tho beat note recorded during a poriod of 
30 minutos and not the groatost dovi.ation from tho starting frequency 
as a reforence point• Caroful attention was exercised to koop the 
filament voltmtor at 10 volts during the entire tost. 

26. Vtlrietion of frequency due to cblnge of antenna constants 
was measured in those cases where the antenna had a variable capacity 
in it. By use of a cal.ibrated variable condenser, the capacity was 
shi.f'tcd 25% above normal and 25% bel.ow normal.. Frequency was noted 
at each oxtreme. 

27. The voltage roguln.tor on the NEA-lA had sufficient rc.nge to 
shift tm filalmnt voltage .from 9.5 to 10.5 volts and the frequency 
wns recorded at each voltage to determine shift due to l~ voltage 
cmnge. 

28. The antennn was open circuited nnd short circuited at each 
frequency where drift runs had be-en me.do a.m the plate current re
corded. No attempt was rm.de to masure fre(Jlency under this condi• 
tion. 

29. Keyed runs a.t 40 words per minute wore nnde. A Creed auto
matic keyer was used to send dots corresponding to 40 words per minute. 
The Model LK recorder could not be used for this run but readings 
were takon at regular intervals by depressing the key momentarily. In 
all other rospects the procedure was the s~ as above. 

30 . For rocordi~ reset the Modol GN would bo adjusted to a fre• 
quency which gave a boat with the Model LK. Tbe settings would be 
carefully noted a.nd thon cll controls shifted at random. Whon tho 
controls were returned to the;i.r original settings the frequency would 
bo recorded. An average of sevaral trials was taken. 

31. Again a frequency was selected which gave a boo.t noto with 
the Model LK indicator. Since there were no stops on the im.ster oscil
lator control, the n:aster dial was turned clockwise 360° where setting 
and frequency were recorded. The Ill!lstor dial. was then turned n.nti
clockwise 360° to the same setting and the frequency again recorded. 
The difference between the two roadi.ngs is the btl.cklo.sh in tenns of 
frecpency. 

32. A 500 mil.lirunpere d-c meter was connected in the midtup of 
the rectifier trmisf'ormar to rocord rectifier output. A d .c. vol.t
m3ter rocorded the vol.to.ge. D-C voltage mu.ltipl.ied by d-c current 
gave tho r octifier output. This wo.s recorded at full power key locked. 
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The input to t he set was read under t he same conditions from a watt
.meter. Then the plate transformer primary was opened and the input 
to t he set again recorded. The di fference between tho ae two inputs 
is t he power .fed to the rectifier. Tha conversion factor is calcu
latad from t he equation: 

output of rectifier = 
input to r ectifier conversion factor 

33 . Measurements of r i pple voltage in the power supply wer e de
termined by rooans of a ''st ringn oscill.ograph in connection with s uit• 
able auxiliary apparatus. A picture of the ripple voltage is taken, 
run a timing wave such as 60 cyclos i s photographed simultunaously by 
means of nn additional. olemant. By compari sons of tbJ two tre.cos th.a 
freqiency or frequencies of the r i pple in the power supply is deter
mined. Tho oscillograph is calibrated by means of o. source of a . c . 
and o. voltmter, the deflecti on of the oscillograph being observed 
a.ni volt age producing such defloction, thereby expressing its sensi• 
tivity in volts ~r c entimter. The peo.k val.uo of ripple voltnge is 
readily c omputed by their distance from the axis by means of the 
oscillograph sensitivity. Per centage of ripple is expressed as the 
ratio of half tm sum of the peak val.ues to the d.c . output voltage. 

34. Ueasur eimnts of modulati on pe r centage were made by using a 
cathode ray oscillograph. An audio oscillator was used t o supply the 
modulating voltage to the microphone tronsformor ru'ld also to one set 
of plat es of the co.thode ray tube through a. suitable mixing panel for 
control and impedunce mtltching of tho circuits. A portion of tho 
radio frequency voltage in the antenm circuit is u ppliod to tho re
mo.ining pc.ir of platos of the cathode rt;.y tube. With no modulation 
a rectc.ngular pittern is produced on the screon of the co.thode my 
tuba tho dimansions of which a.re pr oportioru::tl t o tho peak voltcgos 
applied t o the pl.ate . With modulo.tion the pc.ttorn changes to one 
having c. mxi.mum and mini.mum dimensi on which is proportiorml to the 
maxi.mum and minimum rodio f r equenc y voltc.ge. 'l'hus the porcento.ge 
modul.a.ti on may be detormined from the formula 

mnx - min x 100 == 4 modulat ion 
max + min '° 

35. Audio fidelity roc.surem nts were taken by ooasuring t he 
power output of t he modulator while maintaining the input constant 
at various :frequcncio s. 

36. Harmonic distor t i on was meo.sured by mans of a u.nea.r 
rectifier n.nd wave analyzer . A portion of the modulated output of' 
tm transmi tter was rectifi ed and applied to the input of the wave 
anal..yzor. The :i;:,c rcentage harmonic content was tn.kon ns the square 
root of tho sum o:f the S(1.tnres of tre individuai harmonic JX)rcentagee. 



DATA REOORDED DURING TEST 

37. Data recorded duriq; the tests in the form of tables, charts, 
and photographs are appended to this report. These data which are 
listed below and other data are discussed in RESULTS. 

38 . Tables including t.ho actual. and allowable weights and masure
mnt s were nade. 

39 . Dato. were recorded on tho f ollowing: 

(o.) Overlo.p 
(b) Sensitivity of receiver 
(c) Loop sensitivity 
(d) Selectivity 
(e) Audio frequency response 
(£) Audio distortion 
(g) Image ratio 
(h) Kilocycles s p-ead per din.l division 
(i) Autona.tic vol.ume control action 
{j) Frequency drift (constant temp:3rature) 
(k) Froqueney chl.nge due to voltage variation 
{l) Fre<peney drif't (variable tompero.ture) 
(m) Reset measuron:ent s 
(n) Froq.iency shift on band switch contacts 
(o) Pcwrnr output and input 
(p) Modul.n. tion cbaro.cteristic s 
( q) Power supply chnractoristi c.s 

DISCUSSION OF FROBABIE ERRCRS 

40. Following is a l ist of a.ppa.ratus used w:i th tho margin of 
error according to the imnufncturor's g1&rantea. 

(a) General Radio standard sigml g enerator 
Model LC- A Serial. No. 2 + 10,: -

(b) General Radio power output mter 
Type 583-A Seri.E:.l No • 72 + 5'/o -

(c) General Radio beat frequency oscillntor 
,Type 713-A Seri.e.l No • 209 .: 2.s;t 

(d) Genoro.l Radio hetorodym oscillo.tor 
Model LD-2 Serial. No .l ,! O.OC6% 

(a) General. Rn.dio interpolation oscillator 
!. o.001~ Tyre 617-A Serial No. 30 

(f) wavo Artllyzor Type 636-A Seria.1. No. 1.02 !. o.si 

(g) Ilodel LK ... 1 frequency drift indicator Serial No .2 .! 20 cycles 

(h) A.c. wattmoter Model 310 Serial No • . 8922 ! o.2s:t 
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{i) A.c. voltmeter Yodel 341 Serial No. 5017 

{j) A.c. voltmeter Model 341 Serial. No. 8661 

{k) A.c. ammeter Model 370 Serial No. 4576 

(1) D.c. ammeter Model 45 Serial No. 33045 

(m) D.c. voltmeter Uodel 45 Serial. No . 40640 

(n) Ossiso oscillograph Serial. No. 913659 

(o) Cathode ray oscill.ograph Serial No. 132 

(p) Temparature control cabimt 

(q) Audio mixing equipnant 

RESULTS OF TEST 

+ o.2sfo 

+ o.2st 

! o.2s~ 

!: o.si 

!. o.s~ 

41. The tests or the subject equipment were ma.de with two pre
liminary models as submitted by the contractor. 

42. The results or these tests wherein the equipmnt does not 
meet the requirements of the specifications, references (d) and (e), 
will be discussed in the order of the paragraphs in 11hich they appear. 
In those paragraphs not discussed, the equipment will be regarded as 
in full compliance in th tho specifications. Tho numbors of the fol• 
lcwi.ng sub-{tlragre.phs are in agreanent with the numbors of tho pira
graphs of' the specifications. 

RECEIVERS 

I• INI'RODUCTION 

1-l to 1-8 inclusive is introductory and is covered in more detail 
in the following soctions. 

II. GEN!:RAL 

2-3. The equipment is of rugged construction arxl of the best material. 
suitable for each specific employn:ent. 

2-4. The workmanship is of a high order and is indicati vs of long and 
dependable service . 

2-5. The rre.terial used is in accordance with this paragraph and woore 
necessary has been treatod to prevent corrosion. 

2-7 . The ecpipmont operates satisfactorily in temparatures from -22.s 
to +50° C which is tho rinximum range of the equipment usod to 
mko this test. 

2-8. A 2 kilowatt pure cw output was not £1.vnila.ble at this Laboratory 
to conduct this test; however, the equipment is designed to with
stcnd or has o. suitable protective device incorporated to prevent 
d&.nnge due to overlcn.d. -8• 
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2-9. Provision has been made for ventilation a.rd cooling. 

2-10 . Actual service use over a lond period of time is necessary to 
determine th9 requirements of this paragraph. 

2-ll. Apparatus is not available at this Laboratory to conduct the 
t ests required i.n this paragraph. However• during flight tests 
the equipmmt was subjocted to nwmrous taka-otrs and landings 
and positions of various degrees from vertical and performed 
satisfo.ctorily at nil til?es. 

2-13. All parts are interchangeable physically and electrically . 

2-14. No nruneplntes were furnished with the equipment. 

2-15. The equipmnt does nat in all cases meet the requi remnt s of 
tho spocificationa as regards size and woight. A discussion 
of these discrepancies appoe.rs later in theso results. 

2-16. Al1 nachine screws and nuts are secured by lock washers arxl 
all solderi.~ has been given a coating of red 'lacquer. 

2•17. Provision has been u:ade to prevent personml from coming in 
contact with high voltages. 

2-26 - 2-28. The items r eforred to in these para.graphs require tost
ing before being approved for use in the construction of the 
equipncnt. 

2-38. Electrolytic condensers are not used. 

2-40. Eight vacuum t ubes are used i.n each receiver. 

2-41. Three types of tubes are used in each receiver. 

2-45 - 2-48. These paragraph are "Type Test" requiranents. Parts and 
equipment are not available to conduct tmse tests. 

2-50. Ecpipm>nt is not available at this Laboratory to c onduct the 
humidity tests required by too specifications. 

III. Mil:CHANICAL REQUIREMENTS 

3-2. The equipmant submitted for t e st incl.uded all tho itsns required 
in this paragraph except (6), ('7), and (8). 

3-3(1). The weight of the equipment specified in this paragraph ex
ceeds the re<piremonts by 7 .3 poums. 

(2) The weight of the equipxoont specified in this paragraph ex• 
ceeds the requirements by 0.3 pound. 

3-4 (l). The height or t be dynamotor- filter unit exceeds tho racpira
ments by 3/4 inch. (This dim:,nsion includes tho mounting base.) 
The dynMtotors used for the tests m:iet the requirements of the 
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specifications for mechanical and electrical construction and 
perforzood satisfactorily throughout the tests. At the concl.u
sion o:f the tests the dynamotors were inspe ctod and the re was 
found to bo considerable woar on the brushes and commutntors, 
particularly on the high voltage end whore a groovo had beon 
worn in tho segments to a depth of approxinntoly 1/64 inch. An 
accurate record of the opera.ting tim of tba dyn!l.mOtor wo.s not 
kopt. For tho du.rntion o:t tmso tests tho total. tilm of opera
tion was approximo.toly 75 hours. Tho contrcctor's reprasenta
tive stated that tha dymmotors submittod were those used in 
the development of tm equipm)nt and no informati0:n is avail
able as to tho tot~l ti.tm of operation. It is suspected that 
tho brush Iltltorial. is too hard tor satisfactory use with these 
dynamo-tors. Tho lubrication of ihe dynamotors seeJll3 to be 
satisfactory. 

3-5 (2). '!be r-r tuner unit is oversize l-l/8 inchos in depth and l 
inch in height • 

( 3) • The I J'. - A .F. unit is oversize l inch in ho:i.gbh • 

3-6(2)(3). Tba discussion of these units is the same as 3-5 above. 

3- 10(5). The backlash and torque lash which do not meet the require-
1:1ents of the specifications are discussed iii mare detail later 
i n these roaults under the hon.ding on "Resat•" 

(6). Tho local and romote controls aro capa.blo of being quickly 
t"-nd accurately set and "lillad up" without tho use of tools. 

(8). All controls can be operated wmn wearing heavy gloves. 

(9). Tun~ is accomplished by o. single control. The backlash 
which does not moet the requirements of the specifications, 
as stated o.bove, is discussed in the follow~ inrc.graph unier 
ttRosot .• 

(10). The r eset maesuremants do not moet the requirel?Snt s of the 
sp:,ci.ti.co.tions in o.ll cases. When tho reset is made from tho 
s.:uno direction as the original setting, the roeult is well 
within tho specifica.tion requirements on both local and remote 
c ontrol. When the reset is na.de from the opposite direction 
from the origi.ail setting tm results are not within the speci
fication requirements but ropaated trials shovr that tho reset 
alW&.ys returns to the sama frequency within the specification 
limits. The results of this tost are shown in Tables 35, 36, 
37, end 38 fl ppendod to this roport. 

3-15. Suitable space is provided f or the r eplacement of vacuum tubes. 
'Iba contractor ms provided split shielding cans for tho tubos 
which ora difficult to replace due to limited spo.ce. Straight 
side shield cans mo.de in a single unit are desirable. Actua.1. 
and c.ll.Clllrablo sizos and ~ights of tho equipment aro shown on 
Tablo 40. 



IV. DEF! NITIOm 

This section describes methods and values to be used in conducting 
t hese tests a nd does not require comment. 

V. O:?.l:RATIID CHARACTERISTICS 

The equi pment satisfactorily meets al.l the requirem:mts of this section. 

VI. ELECTRICAL REgJIREJENI'S 

6-1. The equipm:nxt roosts the requirements of this paragraph except 
£or overlap. The results of tho overlap measuromnts are 
shown on Table 1. 

6-9 (1) and ( 2) . The sensitivity of the receivers does not at all 
frequencies meet the requiremnts of t he ptragraph. The resu1ts 
of this test are shown on Tables 2, 3, 4, and 5 . 

6-ll. Tix) selectivity of the receivers does not m:>d the requirements 
of this paragraph. Tho results of this test are shown on 
Tables 7 to 10 inclusive and Plates 1 to 14 inclusive. 

6-12. The £.udio frequency response d oes not imot tha requi rsmo:rrts 
of this pn.ragre.ph at all frequencies. Tho results of this 
test e.re shown on Tables ll, 12, 13, and 14, and Plates 15 
to 26 i nclusive. 

6--13 • The audio distort i on d oes not meet the requireimnts of this 
paragraph at 300 milliwatts output. 'Iba results of this test 
a r e shown on Table 15 • 

6-1.4 . The i.Im.ge ratio n:eets the r equi.rements of this pu-agraph. 'Ihe 
results o£ this test are shown on Table 16 • 

6-15. The ma.xi.mum undistorted output does not meet the recpirements 
of this paragraph. As observed on an oscillograph, the output 
is undistorted up to 1.25 milliwatts, slightly distortod up to 
approx.i.ll'!ltely 250 milliwatts, and conaidern.bl.y distorted above 
the latter output. 

6-17. Tho kilocycles covered per division of the indicating dial 
meet the recpirements of this paragraph. '!he results of this 
test are shown on Tables 17, 18, 19, and 20. 

6-29 . The range of control of the automtic sensitivity control 
meets the requiremnts of this paragraph. Th.a results of 
this test are shown on Tables 21 to 24 inclusive and Plates 
27 to 34 inclusive. 

6- 32 . The frequency drift a.t constant ambient temperature llnd t he 
frequency clnnge due to vnriation of the power source from 
12 to 16 volts meet tm requirements of this p:i.ragraph. The 
results of this test nra shown on Tables 25, 26, and Plates 
35 t o 38 inclusive. 
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6-33. The frecpency drift at variable temperature meets the recpire
ment s of this pu-agraph. The results of this test are shown 
on Tables 27 to 34 incl.usive and Plates 39 to 45 inclusive. 

NorE: It was observed that movement or tho contact on th& band 
switches caused a cmnga of frequency. '!be groatost ~e 
occurs at the extren:e edgos of tho conto.cts. Tho chango 
within these points ie very small. Measurements show thnt 
tha reset to tho position nnrks engrc.ved on the dial. have 
a llllximum difference of 320 cycles. '!be frequency remains 
constant on a.ny position of the contact aftor once being 
set. 'Iha rosults of this tost are shown on Tc.ble 39. 

TRANSMITTERS 
(Specifications RE 13A 504A) 

2-3. The transmitters are well constructed and high quality nnteric.l 
has been used throughout. 

2-4. Workmanship in generbl. is excel.lont • 

2-5. Suitable resistance to corrosion ms been incorporated in the 
finishes appl.ied to al.l. parts. 

2-7. Tho dimensions o.nd woights of the equip:imnt aro givon in 
Tnble 41. The woight is greater than thr.t al.lowod by this 
spocification. However, tho aq11ipmont does not use plug•in 
tuning units and the overall weight is prob~bl.y leas than that 
whi ch would result if such plug•in coils were used o.nd were 
t.11 carriod in an a.irplnna. 

2-9. No damage occurred to the eq_uipmsnt when opera.tad over the 
specified tempora.tura range. 'Iha effect of temperature on 
frequency will be discussed lator. 

2-ll. The cnbinot and all. control smf'ts c.ro at ground potentio.l.. 

2-12. VcmtilD.tion is adequate. 

2-13. No failure occurred when the equipimnt wns operated continuous• 
ly. 

2-14. No ecpipmut wus availe.ble for acceleration tests. The equip• 
nnnt porformed satisfactorily in an airplane from tho stc.nd
poim of' shock and freedom from mechanica:L failures. 

2-16 . Parts nave been suitably identified by type numbers am circuit 
symbols placed on or near the component items. 

2-17. Nameplates are satisfactory as shown on the latest manufacturing 
drawings. 

2-18 . No drumge occurred £rom. high humidity or temperature. Por
f'orimnce is discussed later in this report. 
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2-19. The equi~m is designed and constructed to withstand vibra
tion and shock encountered in aircraft. 

2-21. ,Interlocks are provided which protect the operator from high 
voltage when changing tubes, etc. 

2-23. Tm shock mounts are live rubber and designed so that the unit 
may readily be ramovod from an a irplane . 

2-25. Tm wire used for wiring is not strict ly non•infirurma.ble but 
will not support combustion. 

2-41. Tm cnbles supplied were or the shielded typo with Qn outer 
covering of rubbor. This tne is prefernbl.G to tho nntallic 
covered cables. 

2-43. Tho construction and assemb1y of the ecpipimnts is such tblt 
replacemnt of parts is difficult. The size limit&.tiona are 
quite sovero and thus prevents plncemant of i:nrts for easy 
tlCCOS Si bi lit y • 

2-49. Fla.shavers occurred during flight a.t high nltitudo • These 
deficiencies wero correctod by tba contractor. 

2-52. Protection f rom moisture and spray is adequate. 

2-53. The equipnent is designed to operate trom the specified 
power supplies. 

2-58. The antenna. coupling circuit is such tlat grounding, op::ning, 
or shorting the antenna unl.oads the amplifier and causes no 
damage to the ecpiproont • 

3-l(l). TI19 transmitter units contain all tubes and radio f'requenc y 
circuits except the antenm l.oc.ding coil for tba lowor end of 
tho l ow frequency transnitter. Plug-in coils a.re not used but 
t m ranga is divided i-nto bands by swi.tchos in each unit . 

3-l.( 2). Tho rectiti.or unit contm.ns tho necessary transfcrmers o.nd 
rectifier system for supply~ power to either transmitter. 

3-1(3 ). Tho equipment is o.rr~ed with the power supply unit as tm 
central unit and one transmitte r unit is mounted on either side 
of the pa;rer unit. Each transmitter is in itself a complete 
radio frequency unit . 

3•1(5 ). Operation at any specified f'requoncy n:ay be obtained by the 
proper sotting of controls on the front panel. Dvorlap 
betweon bands is shown in Tabl.e 42 . 

3-1(6). Power outputs are shown in Table 43. Oporation at high 

cl 

· altitudes ms not satisfactory dua to flashover in the original 
model. Modif'ico.tions were mde by the contractor to correct 
this condition. 
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3•24(1) . Reset accuracy on the bench is as shown in Table 44. 
Flight resets are shown in Table 45. Reset accuracy when 
approac~ from the a.EUJB direction is exc8l.lont. This 
nogl.octs backlash. Tho resets in flight were first f'rom 
t he same diroction and thon from the opposite direction. 

( 2) (a ). Frequency driftswit h key lockod and keyed at 40 words 
per minute at constant ambient temperature are shown in 
Table 46. 

( 2)(b). Temperatur e- frequency drift measureni.ults are s hown in 
Table 47. The equipnent does not fully meet tho requirements 
of those SJX)Cifi eations. The manufacturer in his descriptive 
s pecification agreed to reduce the drift to the specified 
values for any 25° C cb~e in temperature and has accomplished 
t his. Drift measurenents taken with the equipment in flight 
a nd shown in Tables 53 to 59 inclusive. 

(2)(c). The ecpipmnt mets the specificati ons a s regards fre• 
quoncy c B\nge with cha~o of an1.onna constants as shown in 
Table 48. 

(2) (d). Frequency changes due t o cmnge of line voltage are 
quite S?Ie.11 as shOlm by Table 49. 

3-26. The antenna coupling system is qui te fiexi.ble am will permit 
oi:eration into the specified antenna systems. 

3-32. Several fail ures of r ectifier tubes occurred in the original 
models. These tubes were changed to Navy type 38266A tubes 
with satisfactory :per£onmnce. Tm regulation is as shown 
in TabJ.e 50. Efficiency is also shown in this table. The 
r egulation figures shown are £or mi nfon.un load to full load 
which is o.pplica.ble in this case since with tho key up the 
rectifier output is aero. 

3-33. As shoon i n Table 50, the ripple in the output of the recti f ier 
is s omewhat higher than s;ecified in the phone position. How
ever, satisfactory voice comnunication free from ripple modu• 
l ati on was obtained at all times. 

3•34. The compensating means provided for maintaining constant fila
ment voltage between key up and key down positions is satis
factory. 

3- 39 . The radio t est position operat es sati sfactorily. Frequency 
variations from the radio test position to full power output 
are shown in Table 51.. 

3-4-1. A trilllI!Br is provided in the oscillator circuit vhich permits 
adjustment of the oscillator to calibration a.£ter changing 
tubes . 
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3-43 . The cmracteristics at t he audio fre<pency and modulator cir• 
cuits are shown in Table 52. The equip~nt meets the speci
fications for audio performnce in all respocts. 

CONCLUSIONS 

43 . The tests of the Jlode1 RAM receiving oquipnont were con
ducted on t wo prelimirlary models. As a result of these tests the 
follONi?l; conclusions were reached. 

(a) Tbe naterial used is of a high quality. '1'le workmanship 
in general is excellent and the equipment with slight modi
ficf\tion should give long and dep)mable service. 

(b) Some unit s of the equipment are slightl.y oversize or over
weight accordi~ to the requirements of reference (d}. 

(c) '!be equipmnrt does not meet t be recpirements of reference 
(d) on the following: 

Overlap of f requency bands 
Sensitivity 
Sel ectivity 
Audio frequency response 
Audio distortion 
Reset 
Undistorted output 

(d) The oquipment sati sfactorily met the requirements of 
reference (d) on the following: 

Loop s ensitivity 
Image ratio 
Kilocycles spread per dial.. division 
Automatic vol.uim control 
Frequency drift at constant temperature 
Frequency change due to voltage variation 
Froquency drift at vc.riablo temporo.turo 

(e} The points wherein the eg.tipimnt does not meot the require
ments of the specifications aro, except for r est, of ~ minor 
nature and will not detract seriously from tm suitability 
end serviceability for Naval. aircraft use. The failure of 
the reset n:aasurements to meet the ro<pirements is due to 
faulty construction of the coup~ control.. This can readily 
be corrected to such a degree as to greatly improve the reset• 
tability. 
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Table 1 

Model RAM Receivillg Equipmnt 

OVERLAP 

L .F. and H.F. Receivers #1 L.F. and H.F. Receivers 2 
L .F. Receiver ~- :1.. t.F. Receiver ~ 

Band 1 and 2 7 2.13 Band l and 2 5 1.51 
2 and 3 7 1.27 2 n.nd 3 7 1.27 
3 and 4 22 2.42 3 and 4 20 2.21 

L.F.Band 4 L.F.Band 4 
am H.F. Band 1 92 6.32 a.nd H.F.Band l 80 5.5 
Band l e.nd 2 20 .91 Band land 2 40 1.84 

2 c.nd 3 55 1.7 2 and 3 40 1.25 
3 a.nd 4 30 .63 3 and 4 75 1.6 
4 o.nd 5 150 2.2 4 and 5 165 2.4 
5 c.m 6 100 1.1s 5 and 6 12.5 1.27 

Roquired overlap is at least Z'J.. 

Table 2 

Model RAM Receiving Equipment 

SENS ITIVrl'Y 
L.F. Receiver /11 

MCW CV/ 
Receiver Frecpency Input Noise Input. Noiso 

Dial Band Kc MCV MW MCV MW 

0 1 190 10 .4 2.3 .3 
50 1 248 7 .s 1.0 .4 

100 l 334 5 .4 1.4 .4 

0 2 327 7 .s 1.a .3 
50 2 420 5 .4 .7 .4 

100 2 575 3.8 .4 .6 .4 

0 3 550 6.0 .s 1.4 .4 
50 3 707 s.o .4 .a .4 

100 3 930 4.2 .4 .ss .4 

0 4 908 4.7 .4 1.0 .3 
so 4 1170 4.35 .4 .7 .3 

100 4 1545 4.5 .3 1.0 .1 

Specification Requirements -

Input Frequoncy Range 
MCW 5 llCV 200 • 1500 kc. 
cw 2.s 200 • 1500 
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Table 3 

RIJ.4 Receiving F.quipnent 

S~SlTIVITY 
H.F. Receiver Ill 

MCW cw 
Receiver Frequency Input Noise Input Noise 

Dial &.nd Kcs. MCV MW MCV MW 

0 l 145.3 6.0 .7 2.8 .4 
50 1794 5.0 .4 1 • .3 .4 

100 2218 4.6 .4 1.0 .4 

0 2 2198 4.5 .4 1 • .35 .4 
50 2690 J.2 .4 1.0 .4 

100 3280 2.9 .4 .85 .4 

0 .3225 4.5 .5 1.2 .4 
50 .3935 4.8 .3 1.2 .J 

100 4810 J.6 • .3 .95 .J 

0 4 4780 5.0 .2 1.4 .3 
50 5775 .3.4 • .3 1.4 .4 

100 6960 2.1 .4 .7 .4 

0 5 6810 6.0 " .85 .2 ., 
50 8.350 4.0 .2 1.0 . 2 

100 9925 5.0 .1 1.1 .1 

0 6 9825 8.5 .1 2.0 .1 
50 11815 6.5 0 1.7 .1 

100 14025 5.5 .J 2.25 .3 

Specification Requirements -

Input Frequency Range 

MC'il 5 MCV 1500 - 6000 Kcs. 
10 6000 - 13,575 

cw 2.5 1500 - 6000 
5.0 6000 - 1.3, 575 



Table 4 

ruM Receiving F.quipment 

BENSITI.VITY 
L • .F. Receiver #2 

MOW 
Receiver Frequency Input Noise 

Dial Band Kcs. MCV llW 

0 l 193 9.0 .3 
50 247 7.0 .3 

100 335 5.0 .3 

0 2 330 7.0 .4 
50 420 6.0 .3 

100 555 4.0 .3 

0 3 548 6.0 .4 
50 702 4.5 .4 

1.00 923 4.6 .3 

0 4 903 4.9 .4 
50 1166 3.4 .4 

100 1540 3.0 .4 

Specification Requirements -

MCW 
cw 

Input Frequency Range 

5 MCV 
2.5 

200 - 1500 Kcs. 
200 - 1500 

cw 
lDput Noise 

MCV MW 

2.0 .4 
1.5 .3 
1.1 .3 

2.0 .4 
1.3 .J 
1.1 .3 

1.6 .4 
1.15 .4 
1.1 .3 

1.0 .4 
. 65 .4 
.6 .4 



Table 5 

Rill Receiving Equipment 

SENSlTIVITI 
H.F. Receiver #2 

MCW cw 
Receiver Frequency Input Noi~e lnput Noise 

Diru. Band Kcs. MCV 0 MCV MW 

0 l 1460 5.0 .5 2.2 • .3 
50 1806 5.0 .4 l.5 .3 

100 2215 4.1 .4 1.0 .4 

0 2 2175 6.0 .4 1.4 .4 
50 2675 5.0 .4 1.1 .4 

100 .3250 4.0 -:i . .,, 1.0 • .3 

0 3 3210 4.0 .4 1.0 .4 
50 3935 3.5 .3 .9 • .3 

100 4775 .3.1 .4 .85 .4 

0 4 4700 6.o .1 l.6 .1 
50 5750 4.5 .5 1.85 .4 

100 6975 5.5 .l 1 .1 .1 

0 5 6810 8.0 .1 1.5 .1 
50 8370 5.0 .1 .7 .1 

100 9950 5.0 0 1.0 0 

0 6 9825 10.0 0 1.6 0 
50 ll875 9.0 0 2.4 0 

100 14050 u.o 0 4.4 0 

Specification Requirements -

Input Frequency Range 

MC'R 5 MCV 1500 - 6,000 Kcs. 
10 6000 - l.3, 575 

cw 2.5 1500 - 6,000 
5.0 6000 - l..3,575 



Table 6 

RAM Receiving Fiquipment 

LOOP-SlliSlTIVITY 

Receiver b,.1 Receiver IJ.2 
MCW cw MCW cw 

Receiver Freq. lnput Noise Input Noise Input Noise Input Noise 
Dial ~ Kcs. KCV MW MCV MW MCV 11W ilCV MW 

0 1 190 l.9 .4 .3 .3 1.9 .4 .4 .4 
50 248 2.2 .4 .3 .4 2.2 .3 .5 .3 

100 334 2.7 .3 .75 .4 2.2 .4 .7 .3 

0 2 327 2.3 .3 .3 .4 2.7 .3 • 55 .3 
50 420 2.2 .4 .4 .4 2.0 .4 .5 .4 

100 557 2.4 .4 .4 .4 2.2 .4 .7 . 4 

0 3 550 4.35 .3 .65 .4 3.05 .4 1.0 .4 
50 707 3.65 .4 .7 .4 3.1 .4 1.0 .4 

100 9.30 J.6 .4 .8 .4 4.5 .2 1.6 .2 

0 4 908 5.0 .4 l.l .4 4.0 . 4 2.0 .J 
50 1170 5.0 .4 1.0 . 3 4.0 .4 1.0 .4 

100 1545 5.0 .4 1.3 .1 4.1 .4 .7 .4 

Specification Requirements - At least 3/4 of the sensitivity in antenna 
position. 



Frequency 
Kcs. 

191 
249 
'jJ7 
422 
56o 
710 
930 

1175 
1550 

Table 7 

RJJ4 Receiving Equipment 

SELECTIVITY 
L.F. Receiver Kl 

Band Width 
et 10 Times 

8.2 !cs. 
8.5 
9.1 
9.2 

10.0 
10.35 
10.9 
9.9 

11.7 

BE.nd Width 
at 100 Times 

l0.3 Kcs. 
11.1 
11.7 
12.3 
13.0 
13.7 
14.7 
13.5 
15. 3 

Specification Requirements - not less than 

200 - 600 
600 - 1500 

8 
10 

12 
15 

Band Width 
at 1000 TJJ:les 

13.5 Kcs. 
13.5 
14.6 
15.2 
17.4 
17.4 
18.9 
17.1 
18.9 

16 
20 



Table 8 

RAM Receiving F.quipment 

SELECTlVITI 
H • .F. Receiver #1 

Frequency Band Width Band Width 
Kcs. at 10 Times at 100 Times 

1450 11.7 Kcs. 18.0 Kcs. 
1790 12.7 16.9 
22l5 12-4 18.6 
2675 11.5 16.1 
3275 10.6 16.4 
.3935 11.7 16.4 
4800 11.2 16.9 
5715 12.1 14.3 
6950 10.6 15.1 
8225 13.4 18.3 
9800 10.0 16.7 

ll675 9.7 16.2 
13875 8.8 17.7 

Specification Requirements - not less than 

1500 - .3000 
3000 - 1.3575 

12 
15 

18 
22.5 

Band Width 
e.t 1000 Times 

25.2 Kcs. 
24.6 
24.4 
20.7 
23.4 
21.1 
20.2 
22.0 
21.1 
26.8 
26.8 
22.7 
2.3.5 

24 
30 



Frequency 
Kcs. 

191 
248 
335 
425 
560 
705 
925 

1170 
1540 

Table 9 

RAM Receiving Equipment 

SELECTIVITY 
L .. F. Receiver #2 

Band Width 
at 10 Times 

7.2 Kcs. 
7.5 
8.3 
8.2 
8.7 
9.4 

10.2 
8.6 
9.0 

Band Width 
at 100 Times 

10.l· Kcs. 
10.2 
11.4 
10.9 
11.7 
12.6 
1.3.9 
12.5 
12.6 

Specification Requirement.s - not less than 

200 - 600 
600 - 1500 

8 
10 

12 
15 

Band Width 
s.t 1000 Ti.Des 

12.5 Kcs. 
12.7 
14.2 
14.0 
15.1 
16.4 
21.8 
15.7 
16.2 

16 
20 



Frequency 
Kcs. 

1460 
1805 
2215 
2675 
3260 
.3940 
4775 
5750 
6975 
8350 
9950 

11880 
14050 

Te.ble 10 

RAM Receiving Equipment 

~.ELECT.lVITI 

&nd Width 
ut 10 Times 

12.6 Kcs. 
12.9 
11.6 
11.5 
11.8 
ll.8 
13.4 
13.2 
11.7 
10.0 
10.0 
12.8 
14.5 

li.E. Receiver #2 

Band Width 
at 100 Times 

16.2 Kcs. 
18.0 
18.2 
16.1 
16.5 
18.8 
l.8.0 
l!"?.6 
16.4 
16.7 
16.7 
19.2 
19.3 

Specification Requirements - not less than 

1500 - 3000 
3000 - 13575 

12 
15 

Band Width 
at 1000 Times 

23.4 Kcs. 
25.7 
26.5 
20.7 
23.5 
25.8 
22.4 
26.4 
.23.4 
26.8 
26.8 
.27.2 
28.7 

24 
30 



Table 11 

Model RAU Receivi~ Ecpipment 

AUDIO FREQtENCY RESPONSE 
(Fidel.ity) 

L .F. R eeai ver /11 

249 kc 560 kc 1175 kc 
Freque ncy Output Output Output 

Cycles MW DB w ....mL MW _Q1L 

lOO 6 .0 2.22 6.s 1.8'1 6.0 2.22 
200 9.5 .21 9.S .21 9.0 .45 
300 10.0 0 10.0 0 10.0 0 
400 10. 0 0 10.0 0 10.0 0 
500 9.5 .21 10.0 0 9.5 .21 
600 8.S .68 9.0 .45 9.0 .45 
700 7.0 l.55 8.0 .96 s.o .96 
800 6.5 1.87 7 .0 l .55 '7 .s 1.23 
900 5.S 2.6 6.5 l.87 7.0 1 .55 

1000 s.o 3.0 6.0 2.22 6.0 2.22 
1200 4.0 3.9 5.5 2.6 5.0 3.0 
1400 3.5 4.5 s.o 3.0 s.o 3 . 0 
1600 3 .0 5.2 4.5 3.46 4.5 3.46 
1800 2.5 6.0 4.0 3.9 4.0 3.9 
2000 2. 0 6.9 4 . 0 3.9 4.0 3.9 
2500 1.5 8.2 3.5 4.5 4.0 3.9 
3000 1.0 10.0 3.5 4.5 3.0 s.2 
4000 0 Inf. 0 Inf. 0 Inf. 
5000 0 Inf. 0 Inf'. 0 Inf. 

Specification Requirements -

Frecpency 100 - 1000 1000 - 3000 DB down at 
Range eye las cycles 5000 cycles 

200 - 600 kc 4 DB 6 DB At least 60 DB 
600 • 1500 3 4 At least 60 DB 

. I qefaSSifie.,J 
:ifttWPWI71 Qlj 



Freque.ncy 
Cycles 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1200 
1400 
1600 
1800 
2000 
2500 
3000 
4000 
5000 

Table 12 

Model RAM Receiving Eq.iipment 

AUDIO FREQJENCY RESPONSE 
(Fidelity) 

H.F. Receiver 1/1 

2675 kc 5775 kc 
Output Output 

MW .J2L !l{{ _PlL 

s.o 3.0 s.o s.o 
9.0 .45 9.0 .45 

10.0 0 9.5 .21 
10.0 0 10.0 0 

9.5 .21 9.5 .21 
s.s .68 9.0 .45 
s.o .96 s.o .96 
7.0 1.ss 7.5 1.23 
6.5 1.87 7.0 1.ss 
6.0 2.22 6.5 1.87 
5.0 3.0 6.0 2.22 
4.5 3.46 5.S 2.6 
4.5 3.46 5.5 2.6 
4.5 3.46 5.5 2.6 
4.5 3.46 s.o 2.,22 
7.5 1.23 10.0 0 
s.o 3.0 7.5 1.23 

0 Inf. 0 Inf. 
0 Inf' . 0 In£. 

Specification Requirements -

Freq.i ency 100 - 1000 1000 .- 3000 
Cycles Cycles Cyc·les 

1500 - 13,575 2 DB 2DB 
kcs 

llz675 kc 
Output 

MW ~ 

4.0 3.8 
9.0 ~ .45 

10.0 0 
10.0 0 

9.0 .45 
8.0 .96 
7.0 1~55 
6.0 2.22 
5.5 2.6 
s.o 3.0 
4.0 3.9 
3 .s 4.S 
3.5 4.S 
3.S 4.5 
3.5 4.5 
4.0 3.9 
3.0 s.2 
0 In£. 
0 Inf. 

DB down at 
5000 cycles 

At least 60 DB 



Table 13 

lfodel RAM aecei v.i~ Equipmnt 

AUDIO FREQJENCY RESPONSE 
(Fidelity) 

L.F. Receiver #2 

248 kc 560 kc 1170 kc 
Frequency Output Output Output 

Cycles MW ..fil! MW ~ Ml' _RL 

100 6.0 2.22 6.S 1.87 6.0 2.22 
200 9.5 .21 9.5 .21 9.0 .45 
3)0 10.0 0 10.0 0 10.0 0 
400 10.0 0 10.0 0 10.0 0 
500 9.5 .21. 9.5 .21 9.5 .21. 
600 8.S .68 9.0 .45 9.0 .45 
700 7.5 1.23 s.s .68 a.o .96 
800 6.S 1.87 7.5 1.23 7 .5 1.23 
900 s.s 2.6 6.5 1.87 7.0 1.55 

1000 s.o 3.0 s.s 2.6 -6.S l.87 
1200 4.0 3.9 s.o 3.0 5.5 2.6 
1400 3.0 5.2 4.S 3.46 s.o 3.0 
1600 2.s 6.0 4.S 3.46 4.0 3.9 
1800 2.0 6.9 4.0 3.9 4.0 3.9 
2000 2.0 6.9 4.0 3.9 4.0 3.9 
2500 l.S s.2 4.0 3.9 4.0 3.9 
3000 0 Inf. 2.5 6.0 2.0 6.9 
4000 0 Inf. 0 Int. 0 Inf'. 
5000 0 Int. 0 Inf'. 0 Inf'. 

Specification Requirements -

Frequency 100 - 1000 1000 • 3000 DB down at 
Range Cycles Cycles 5000 Cycles 

200 - 600 kc. 4 DB 6 DB At l.east 60 DB 
600 • 1500 3 4 At least 60 DB 

OOl@ECiiIW 



Table 14 

Model RAM Receiving Equipment 

AUDIO FRE(1Jl!NCY RESPONSE 
(Fidelity) 

H.F. Receiver /12 

2675 kc 5750 kc 111880 kc 
Freq.iency Output Output Output 

Cycles uw .JllL MW ..Q!L 11W ..mL 

100 5.0 3.0 s •. o 3.0 s.s 2 .6 
200 9.0 .45 9.5 .21 9.5 .21 
300 10.0 0 10.0 0 10.0 0 
400 10.0 0 10.0 0 10.0 0 
500 10.0 0 10.0 0 9.5 .21 
600 9.0 .45 9.0 .45 8.5 .68 
700 s.o .96 s.o .96 7.0 1.ss 
800 7.5 1.23 7.5 1.23 61tO 2.22 
900 1.0 1.55 1.0 1.55 s.o 3,0 

1000 6.S 1.87 6.S 1.e7 4.5 3.46 
1200 s.s 2.6 6.0 2.22 4.0 3.9 
14-00 s.o 3.0 5.5 2.6 3.S 4.5 
1600 s.o 3.0 5.0 3.0 3.0 5.2 
1800 s.o 3.0 s.o 3.0 3.0 5.2 
2000 s.o 3.0 6.0 2.22 3.0 s.2 
2500 '1.0 1.55 9.5 .21 3.5 4.5 
3000 s.s 2.6 10.0 0 3.5 4.5 
4000 0 Inf. 1.0 10.0 0 Inf. 
5000 0 Inf'. 0 Inf. 0 Inf. 

Specification Requirenents -

Frequency 100 • 1000 1000 - 3000 DB down at 
Range Cycles Cycles 5000 cycl.es 

1500 - 13 ,575 2 DB 2 DB At least 60 DB 
kc 

=ctJM itMIL& 



Table 15 

Model RAY Receiving Equipment 

AUDIO DISTCRTION 

Out:eut l MW Out put 300 MW 
Harmonics Harmonics 

Frequency 2 3 4 2 3 4 5 6 7 8 
kc ~ ~ RMS% 

L.F. 1/l Receiver 
249 .97 .60 0 1.14 2.2 4.8 2.0 .66 .1 .13 0 5.6 

1175 . 61 . 61 0 .86 2.2 4.8 2.0 . 65 .l .13 0 5.6 

L.F. #2 Receiver 
248 1.5 .52 0 1.58 2.8 4.3 l.'7 .6 .17 0 0 5.4 

1170 1.14 .61 0 1..29 3.0 4.3 1.7 . 6 .17 .26 .17 5. 5 

H.F. fl Receiver 
2675 .57 .64 0 .as 2.s 4.15 1.6 .s 0 0 0 s.2 
8225 . 79 .71 0 1.os 3.0 4.15 1.6 .5 5.3 

H.F. #2 Receiver 
2675 . 38 .76 0 .84 3.9 4.6 2.1 .75 .25 .33 .23 6.4 
8350 .3 .63 .69 4.6 3.6 1.9 .75 .23 0 0 6 .1 

Si;e cification Requiremnts - not to oxceed 5,C. 

Ella 



Ta.ble 16 

RiJl Receivlng Equipnent 

IMAGE ru.TIO 

L.F.Beeeiver Ill 
Frequency 

li.F.Receiver #1 
Frequency 

Kcs. . DB. Kea. ~-

248 ll3 1794 98 
420 102 2690 99 
70? 91 3935 91 

1170 80 5715 71 
8350 86 

11815 74 

Specification Requirements -

Frequency Range 

200 - 600 Kcs. 
600 - 1500 

1500 - 3000 
.3000 - 6000 
6000 - 9000 
9000 - 13575 

Image Rb.dio 

1000 
2000 
4000 
2000 
4000 
2000 

L.f.R.eceiver #2 
Frequency 

Kcs. __J2§. 

247 
420 
702 

1166 

~ 

60 
66 
72 
66 
72 
66 

108 
106 

88 
82 

H • .F.Receiver #2 
Frequency 

Kcs. DB. 

1806 
2675 
3935 
5750 
8375 

ll875 

100 
100 
90 
80 
82 
73 



.Frequency 
Kcs. 

190 - 335 
327 - 555 
550 - 92.7 
905 - 1545 

.Frequency 
Kcs. 

1455 - 2.215 
2195 - 3280 
3228 - 4815 
4785 - 6950 
6810 - 9820 
9725 - 1.3875 

Table 12 

IWA Receiving F.quipment 

KILOCYCLES SPREAD PER DIIL DIVISION 
L.F. Receiver #1 

Kcs. :eer Di vision Aver&ge 
0 - 10 10 - 90 90 - 100 0 - 100 

.9 1.4 1.7 1.45 
1.3 2.3 2.5 2. 28 
2.0 3.9 4.0 3.77 
3.8 6.7 6.5 6.4 

Table 18 

ru.M Receiving Equipment 

KILOCYCLES SPREAD PER DI.AL DIVISION 
H.F. Receiver #1 

Kcs • I?er Di vision Average 
0 - 10 10 - 90 90 - 100 0 - 100 

1.8 8.2 8.5 7.6 
6.5 n.3 n.5 10.85 
8.7 16.5 18.0 15.87 

13.0 22.75 21.5 21.65 
17.5 31.6 29.0 30.10 
25.5 43.3 42.5 41.5 

Specificati0Il Requirements -

Frequency Range Kcs. per Division 

200 - 1500 
1500 - 3000 
3000 - 9000 
9000 - 13575 

10 
15 
30 
45 



Fre<pency 
kc 

191 - 335 
330 • 555 
545 - 920 
900 -1540 

Table 19 

Model RAY Reeei vi.ng Equipment 

KILOCYCLES SPREAD PER DIAL DIVIS ION 
L .F. Receiver #2 

Kilocycles per Division 
Q.:!Q 10-90 90- 100 

.7 
1 . 2 
2.s 
3.5 

Table 20 

Average 
0 - 100 

1.44 
2 .25 
3.75 
6.4 

Model. RAM Receiving Equipment 

KILOCYCLES SPREAD PER DIAL DIVISION 
H.F. Receiver #2 

Frequency Kilocycles per Division Average 
kc Q=.!Q. 10-90 90-100 0 - 100 

1460 - 2218 5.0 7.9 7.3 7.58 
2175 - 3255 7 .S 11.3 9.5 10.a 
3210 - 4780 10.s 16.S 14.5 15.7 
4700 • 6965 17.5 23 .6 19.0 22.65 
6800 - 9825 22.s 32 .2 22.5 30.25 
9720 -13875 30.S 44. 0 32.5 41.55 

Sp;icifica.tion Requiroments -

Fre guen cy Range 

200 - 1500 
1500 - 3000 
3000 - 9000 
9000 -13575 

Kilocycle s per Division 

10 
15 
30 
45 



Frequency 
Kcs. Input 

248 Std. 
n xlO 
II xlOO 
II xlOOO 
" xl0,000 

1170 Std. 
" xlO 
" xlOO 
II xlOOO 
" xl0,000 

Table 21 

RAM Receiving Equipment 

i.UTOMATIC VOLUME CONTROL 
L.F. Receiver bl 

cw 
Output Adjusted for 

10 MW 50 MW 
Volts Volts 

2.J 6.5 
2.6 7.5 
2.8 7.75 
2.85 8.0 
2.9 8.25 

2.3 6.5 
2.8 8.5 
2.9 8.75 
3.0 9.25 
3.2 9.75 

MC\-i 
Output f:.djusted for 
10 MW 50 M\'l 
Volts Volts 

2.3 6.5 
2.8 7.75 
3.2 9.25 
3.6 ll.O 
4.1 13-75 

2.3 6.5 
3.45 9.25 
3.9 13.5 
4 • .3 14.0 
4.7 16.5 

Specification Requirements - The output volwge sha.11 not increase 
by a fa.ctor of more tbt.n 4 to l when 
R.F. signal is increesed by 10,000 to 1. 



frequency 
Kcs. Input 

2960 Std. 
" xlO 
" :xlOO 
n xlOOO 
n xl0,000 

8350 Std. 

" xlO 
" xlOO 
n xlOOO 
" :xl0,000 

Table 22 

RAM Receiving Equipment 

J.UTOMhTIC VOLUME CONTROL 
H.F. Receiver #1 

cw MCW 
Output Adjusted for Output Adjusted for 
10 .&.11 50 MW 10 MW 50 MW 
Volts Volts Volts Volts 

2.3 6.5 2.3 6.5 
3.l.5 ll.O J.6 8.5 
3.6 13.5 4.4 13.5 
3.8 13.75 4.9 15.0 
4.0 14.00 6.5 17.5 

2.3 6.5 2.3 6.5 
6.5 15.75 3.8 7.0 
7.5 17-5 4.6 7.5 
8.0 19.0 5.2 9.25 
8.5 19.5 6.85 15.0 

Specific~tion Requirements - The output voltage shall not increase 
by a factor of more than 4 to l when 
R.F. signal is increased by 10,000 to l. 



Table 23 

RAM Receiving Equipment 

AUTOMATIC VOLUME CONTROL 
L.F. Receiver #2 

cw MCW 
Output Adjusted for Output Adjusted for 

Frequency 10 MW 50 MVi 10 MW 50 MW 
Kcs. Input Volts Volts Volts Volts 

247 Std. 2.3 6.5 2.3 6.5 
" xlO 2.5 6.85 2.6 7.5 
n xl.00 2. 55 7.0 2.9 8.0 

" xlOOO 2.6 7.25 3.3 10.5 
n xl.0,000 2.7 7.5 3.8 13.75 

1160 Std. 2 • .3 6.5 2.3 6.5 

" xlO 2.8 8.0 4.0 13-75 
" xlOO 3.0 8.25 4.5 14.5 
n xlOOO 3.1 s.5 4.8 16.5 
II xl0,000 .3.2 8.75 5.4 18.5 

Speciric~tion Requirements - The output shall not increase by a factor 
of more th.an 4 to l when R.F. signal is 
increased by 10,000 to 1. 



Table 24 

RAM Receiving F,quipment 

./!.UTOMATIC VOLUME CONTROL 
H.F. Receiver #2 

cw MCW 
Output Adjusted for Output Adjusted for 

Frequency 10 MW 50 MW 10 MW 50 MW 
Kcs. Input Vo1ts Volts Volts Volts 

2675 Std. 2.3 6.5 2 • .3 6.5 
n xlO 2.6 8.0 3.6 7.75 
" xlOO 2.8 8.5 4.2 10.5 
ff xlOOO 2.9 8.75 4.7 13.75 
n xl0,000 3.0 9.25 5.6 16.5 

8370 Std. 2.3 6.5 2.3 6.5 
" xlO 4.5 17.5 4.4 7.0 
n xlOO 4,.75 19.0 5.2 7.5 
n xlOOO 4.9 19.5 6.85 8.5 

" xl0,000 5.0 20.0 8.0 13.5 

Specification Requirements - The output shill not increase by a 
factor of more than 4 to 1 when 
R • .F. signal is increased by 10,000 to l. 



Table 25 

RAM Receiving Equipment 

FRE~UENCY DRIFT CONSTANT TEiWffii:.TURE 
L.F. Receiver #2 
H.F. Receiver #2 

(Ambient T8Elperature +26°c.) 

300 1200 2600 8400 
Time Kea. Kcs. Kcs. Kcs. 

Minutes Frequency .Freguency Frequency Frequency 

Ste.rt 1475 Cycles 765 Cycles 1200 Cycles 980 Cycles 
l 1500 870 1700 1995 
2 1515 968 1780 2505 
3 15.30 1072 1870 'Z'/90 
4 1540 1155 1905 2850 
5 1555 1260 1925 2900 

10 1605 1370 1985 3.300 
15 1627 1430 2025 3515 
20 1645 1465 2045 3615 
25 1662 1480 2030 3'770 
30 1677 1485 2000 3880 
.35 1685 1485 1970 3900 
40 1695 1480 1920 3870 
45 1705 1475 1865 3665 
50 1715 1455 1820 3590 
55 1720 1450 1770 3400 
60 1725 1475 1710 3.300 

Maximum devietion first 10 minutes -
130 cycles - .04% 605 cycles - .05% 785 cycles - .OJ% 

2320 cycles - .027%. 

Meximum deviation over next 50 minutes -
120 cycles - .04% 115 cycles - .01% 60 cycles - .002% 
600 cycles - .007%. 

Specification .Requirements -
First 10 minutes - 250 cycles or .05% 
Next 50 minutes - 250 cycles or .02% 



.Frequency 
Kcs. 

247 
ff 

ll66 
n 

2675 
ff 

8.370 
n 

Table 26 

RAM Receiving Equipment 

FRE~UENCY Clii'.NIJE DUE TO VOLTAGE VAR.U:XlON 
L.F. Receiver #2 
li.F. Receiver #2 

12 V to M V l4 V to 16 V 
Cycles % Cycles % 

Instantaneous 150 .06 125 . 05 
After 5 minutes 170 .069 150 .06 

·Instentaneous 75 .006 50 .004 
After 5 minutes 200 .017 100 .008 

lnstU1taneous 75 .00.3 25 .001 
After 5 minutes 50 .002 150 .0056 

Instantaneous 200 .0024 100 .0012 
After 5 minutes 600 .0072 400 .0048 

12 V to 16 V 
Cycles % 

270 .1 
295 .12 

125 .01 
400 .0.34 

100 .00.37 
300 .011 

300 .00.36 
700 .0096 

Specifica.tion Requirements - .02% or 250 cycles (whichever is least 
exacting.) 



Table 2:7 

RAU Receiving Equipment 

.FREQUEliCY VI.Rl.J..TION - V.ARIABLB TmPERATURE 
Decreasing Tempera ture 

400 Kcs. 
L.F. P.eceiver #2 

Time Frequency Temperature Time Frequency 
oc. Kinutes Cycles w.nutes Czcles 

0 1815 +.32 75 2090 
5 1875 +24* 80 2085 

10 1910 +l<]ir 85 2080 
15 1935 +16* 90 2065 
20 1960 +ll* 95 2055 
25 1980 + 8* 100 2050 
30 2005 + 5* 105 2040 
35 2030 +~ 110 2035 
40 2050 0 115 2025 
45 2060 -2 120 2020 
50 2075 -4 130 1995 
55 2080 -5 140 1985 
60 2085 -6 150 1970 
65 2090 --8 160 l.985 
70 2090 -9 170 1990 

* 155 cycles. 

Maximum toW devi&tion (52.5°C. ) 
275 cycles . 069% 

UE.ximum deviation over sny 20° 
155 cycles .039% 

Speci.fi~tion Requirements -
Not to exceed .05% over any 20°. 

Tempereture 
oc. 

-10 
-ll 
-12 
-13 
-13.5 
-14 
-15 
-15.5 
-16 
-16.5 
-17 
-18 
-18. 5 
-19.5 
-20.5 



Table 28 

RAM Receiving Equipnent 

FREQUEliCY VARIATION - VbRIJ.BLE T.EUPERATURE 
Increasing Temperature 

400 Kcs. 
L.F. Receiver #2 

Time Frequency 
Minutes Cycles 

0 1895 
5 1870 

10 1790 
15 1760 
20 1725 
25 1670 
JO 1650 
35 1640 
40 1670 
45 1705 
50 1720 
55 1730 
60 1725 
65 1685 
70 1650 
75 1620 
80 1610 

Ma.xi.mum total devietion (54°0.} 
285 cycles .071% 

Maxi.mum deviation over any 20° 
200 cycles .05% 

Specification RequirementE, -
Not to exceed .05% over any 20°. 

* 200 Cycles. 

Temperature 
oc. 

-24 
-18* 
-1~ 
- 7* 
- 2* 
+ 3* 
+ 5 
+9 
+13 
+16 
+18 
+21 
+23 
+25 
+27 
+29 
+JO 



Time 
Minutes 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 

Table 29 

RAM Receiving Equipment 

FREQU~CY VARIATION - VARI.Al3LE T.EltPERATURE 
Decreu;ing Temperature 

1200 Kcs. 
L.F. Receiver #2 

.Frequency TemgerE..ture Time .Frequency 
Cycles c. Minutes Cycles 

2755 +32 75 3215 
2800 +25 80 3160 
2875 +20 85 3125 
2950 +15* 90 Jl.05 
Jl.00 + 9* 95 .3095 
3210 + 6* 100 .'.3075 
3280 + 3* 105 3055 
3335 Oi'" 110 3035 
3390 -2iE- 115 3045 
3435 - 4* 120 3030 
3485 - 6* 130 3020 
3480 - 7.5 140 3015 
3425 - 9 150 3005 
3355 -10 160 2980 
3255 -ll.5 170 2980 

* 535 Cycles. 

Maximum total. deviation (53°c.) 
730 cycles .06% 

MaximUl!l deviation over aey 20° 
535 cycles .044% 

Specification Requirements -
Not to exceed .05% over any 20°. 

Temgerature 
c. 

-l.2 
-13 
-13.5 
-14 
-15 
-15. 5 
-16.5 
-17 
-17.5 
-17.5 
-18 
-19.5 
-.20 
-20.5 
-21 



Table 30 

~ Receiving Equipment 

FREQUENCY V.ARlATION - VARIJ\BLE Tll!PW.TURE 
Incre&sing Tempers.ture 

1200 Kcs. 
L.F. Receiver #2 

Time Frequency Temgera.ture Time Frequency 
Minutes Cycles c. Minutes QYcles 

0 2765 -25 60 2075 
5 Zt35 -23* 65 2055 

10 2'705 -22il' 70 2075 
15 2650 -2~ 75 2130 
20 2610 -18* 80 2185 
25 2570 -15* 85 2120 
30 2520 -lJ,c 90 2255 
35 2495 -12it 95 2200 
40 2440 -11* 100 2150 
45 2380 - 4* 105 2100 
50 2225 Oil- ll.O 2040 
55 aoo + 5 115 2040 

* 510 Cycles. 

Maximum total devi~tion (55°0. } 
725 cycles .06% 

flaximum deviation over any 20° 
510 cycles .042% 

Specii'ication Requirenents -
Not to exceed .05% over any 20°. 

Temgerature 
c. 

+ 8 
+11 
+15 
+18 
+20 
+23 
+25 
+26 
+27 
+28 
+29 
+30 



Time 
Minutes 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
6o 
65 
70 
75 

Table 3l 

RAK Receiving Equipment 

~Uil1CY VIJUATION - VJJUABLE TatPERATURE 
Decreasing Teaperature 

.2600 Kcs. 
H.F. Receiver #2 

Frequency Tem~ture Time .Frequency 
Cycles c. Mjnutes OYcles 

.2325 +30 80 1600 
2230 +21. 85 1670 
2050 +14 90 1720 
1805 +10 95 1775 
1540 + 6 100 1830 
1335 + 2 105 1890 
1235 0 110 1935 
1165 - 2 115 1985 
1170 - 5 120 2010 
1210 - 6.5 130 2105 
1260 - 8 140 2155 
1290 -9 l.50 2190 
1320 - 9.5 160 22.35 
1350 -10 170 2275 
1420 -10.5 180 2290 
1480 -11 

MaximUl!l total deviation (50°c.) 
1160 cyc1es .045% 

~pecification Requirements -
.Not to exceed .05% over any ~o0

• 

Tem~rature 
oc. 

-11.5 
-12 
-13 
-13.5 
-14 
-14.25 
-14. 5 
-14.75 
-15 
-16 
-17.25 
-17.75 
-18.25 
-19.25 
;_20.25 



Time 
Minutes 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 

Table 32 

RAM Receiving Equipment 

FREQUENCY VARIATION - VARI.ABLE TiliPERATURE 
Increasing Temperature 

2600 Kcs. 
H.F. Receiver #2 

Frequency Temperature 
oc. 

Time Frequency 
Cycles Minutes Cycles 

1030 - 24 55 1345 
1085 - 22 60 1420 
1140 -20 65 1480 
1180 -18 70 1560 
1200 -17 75 1785 
1220 ·-14 80 1880 
1225 -10 85 2015 
1265 - 8 90 2150 
1310 - 6 95 2195 
1320 - 4 100 2200 
1330 - 2 

Maximum total deviation (54°C.) 
1170 Cycles .045% 

Specification Requirements -
Not to exceed .05% over any 20°. 

Temperature 
oc. 

+ 6 
+ 7 
+ 9 
+15 
+19 
+21 
+23 
+26 
+28 
+30 



Table 33 

RAM Receiving F.quipment 

FREQUENCY VARllTION - VARI.ABLE TEMPERATURE 
Decreasing Temperature 

8400 Kcs. 
H. F. Recei ver #2 

Time Frequency Temperature 
oc. 

T:il!le Frequency 
Mjnutes Cycles Minutes Cycles 

0 2035 +31 85 -11.30 
5 2175 +23 90 -1285 

10 1790 +15 95 -1320 
15 1270 +10 100 -1520 
20 750 + 7 110 -1590 
25 200 + 3 115 -1750 
.30 0 + 1 120 -1885 
35 - 100 - l* 1.30 -1985 
40 - 150 - 3* 140 - 2165 
45 - 200 - 4* 150 -2225 
50 - 100 - 6if 160 -2125 
55 - .200 - 7* 170 -2300 
60 - .300 - 8* 180 -2360 
65 - .385 - 9* 190 - 2555 
70 - 500 -10* 200 - 2215 
75 - 715 -10. 5* 210 -2000 
80 - 945 -ll . 5* 

* 2455 Cycles. 

Maximum total deviation (53.5°c.) 
4730 cycles .056% 

Maximum deviation over a:n.y 20° 
2455 cycles .029% 

Specif'icaUon Requirements -
Not to exceed .05% over any 20°. 

Temperature 
oc. 

-12il" 
-12. 5* 
-13* 
-13. 5* 
-ll+* 
-14. 5* 
-15* 
-16* 
-17* 
-18* 
-19* 
-19.5* 
-20. 5* 
-21* 
-22 
-22.5 



Time 
Minutes 

0 
5 

10 
15 
20 
25 
30 
35 
40 

Table 34 

RAM Receiving Equipnent 

FREQUmCY VARli~lON - VARIABLE TEilPERATURE 
Increasing Tempers.ture 

8400 Kcs. 
H.F. Receiver #2 

Frequency Temperature Time Frequency 
Cycles oc. Minutes Cycles 

750 -2.4 45 2475 
975 -14 50 2885 

1200 -l.3 55 31.75 
1400 - 9 60 4100 
1580 - 7 65 4500 
1735 - 5 70 4900 
1915 - 3 75 5425 
2130 + 2 80 5835 
2300 + 5 

* 3360 Cycles. 

Maximum total deviation (54°c.) 
5085 cycles .06% 

Maximum deviation over any 20° 
3360 cycles . 04% 

Specificat.ion Requirements -
Not to exceed .05% over any 20°. 

Tem~rature 
oc. 

+ 8* 
+13* 
+lt>if 
+19il' 
+2~ 
+25* 
+Zl* 
+3()if' 



Table 35 

RAM Receiving Equipment 

RESET 
422 Kcs. 

L.F. Receiver #l 

Local Control 
Clockwise Counter-Clockwise Original 

Frequency 
Cycles 

Reset Difference Per Reset Difference Per 

3000 

3200 

Czcles Cycles 

2975 
3000 
3000 
3075 
3100 
3050 
3050 
3000 

3175 
3175 
3100 
3250 
3200 
3200 
3175 
3250 

25 
0 
0 

75 
100 

50 
50 
0 

25 
25 

100 
50 
0 
0 

25 
50 

Specification Requirements -
Within . 05% on local. control.. 
Within .1% on remote control. 

~ C,cles Cycles Cent 

.006 2000 
0 1950 
0 2100 

.018 2125 

.024 2000 

.012 2000 

.012 2000 
0 1900 

Remote Control 

.006 .2025 

.006 2025 

.024 2000 

. 012 1950 
b 2000 
0 1950 

.006 2000 

.012 1900 

1000 
1050 

900 
875 

1000 
1000 
1000 
1100 

ll75 
ll75 
1200 
1250 
1200 
1250 
1200 
1300 

. 24 

.25 

.21 

.2 

.24 

.24 

. 24 

. 26 

.28 

.28 

.29 

.3 

. 29 

.3 

.29 

. 31 



Original 

Table 36 

RAM Receiving Equipnent 

RESET 
8225 Kcs. 

H.F. Receiver #1 

Local Control 
Clockwise 

Frequency Reset Difference 
Cycles Cycles Cycles 

2650 2100 550 
1975 675 
1550 llOO 
2100 550 
2350 300 
1775 875 
2450 250 
2200 450 

Per 
~ 

.oo6 

. 008 

.013 

. 006 

. 004 

. 01 

. 003 

.005 

NOTE: Counter-clockwise out of audibility 
by approximately 1/2 division. 

Remote Control 

2700 2400 300 . 004 
2400 300 . 004 
2100 600 . 007 
2400 JOO .004 
2925 225 .003 
2950 250 . 003 
3100 400 . 004 
2600 100 . 002 

NOTE: Counter-clockwise out of audibility 
by approximately 3/4 division. 

5pecification Requirements -
Within .05% on loeEil control. 
Within .1% on remote control. 



Original 
Frequency 
Qycles 

3160 

3160 

Table 37 

RAM Beceiving Equipment 

RESET 
400 Kcs. 

L.F. Receiver #2 

Local Control 
Clockwise Counter-Clockwise 

Reset Difference Per Reset Di.fference 
Cycles Cycl.es Cent Cycles Cycles 

3190 30 .007 2760 400 
3195 35 .008 2615 545 
3215 55 .014 2595 565 
3250 90 .022 2560 60o 
3055 105 .026 2560 600 
3080 80 .02 2510 650 
3135 25 .006 2525 635 
3205 45 .OU 2500 660 

Remote Control 

3130 30 .007 2130 1030 
3020 140 .035 2110 1050 
3030 130 .032 2145 1015 
3025 135 .033 2155 1005 
3005 155 .039 2190 970 
3075 85 .021 2130 1030 
3015 145 .036 2130 1030 
3035 125 .031 2170 990 

Specification Requirements -
Within .05% on low control. 
Yilthin .1% on reaote control. 

Per 
~ 

.l 

.13 

.14 

.15 

.15 

.162 

.158 

.165 

.257 

. 262 

.254 

.251 

.242 

.258 

. 258 

.247 



Original 
Frequency 

Cycles 

2500 

1740 

Iabl.e 38 

RAM Receiving Equipment 

RESET 
8400 Kcs. 

H.F. Receiver #2 

Local Control 
Clockwise Counter-Clockwise 

Reset Dif'ference Per Reset Difference Per 
Cycles Cycles ..9-et Cycles Cycles ~ 

1500 1.000 .01.2 -4530 7030 .084 
1695 805 .009 -4245 6745 .08 
1700 800 .009 -4260 6760 .08 
1820 680 .008 -4355 6855 .082 
1150 1.350 .016 -5100 7600 .09 
1420 1080 .012 -4300 6800 .082 
1000 1500 .017 -5200 7700 .092 
1575 925 .Oil -5100 7600 .09 

Remote Control 

.3410 1670 .02 NOTE: Counter-clockwise out 
2060 320 .004 of audibility by 
Z700 960 .OU approximately 1/2 
2420 1680 .02 division • 
2075 335 • 004 
2780 1040 .012 
2690 950 .Oil 
2425 685 .008 

Specitioaticm ReQ,w.remmts -
Within .OS% OD low control. 
Within .1% OD remote con t.rol. 



Lett 

Table ,39 

RAIi ReceJ.ving Equipaent 

!'REQU:liCI SRliT OB BAND SWIT<li OOllTAC'rS 
L.f. Receiver #2 

Ba.pd 21 400 Kcs. 
Clockwise 

Center 
Counter-Oloekyd.se 

Right Left Center Right 

2565rv 2470 N 2815/\J 
L._ 95N __ _j__.345N _j 

2575/\J 2475N 2870/V 
L._100 rv _J __ 395rv ___j 

Bftpd 4, 1200 Kcs. 
2910rv 1990rv .3320 ~ 

L 920N --'---l.JJON ~ 
292Q,v 2155N J.385f'J' 

L 765rv ~ - l.230tv __J 

li.I. Receiver #2 

Band 21 2600 Kcs. 

230Qrv lOOOtv -60orv 
L_lJOOrv · t l600rv ___J 

1750/V 700,,v -400r-.J 
L_l050tv ------llOO;v --• 

Band 51 8400 Kcs. 

3065,--., 1095 tv - .3 .300 f'-1 
L l9'70rv t 4395 rv _j 

.3600"' 1415,-v -.3550rJ 
L_ 2185tv ~-6965 rv _J 

The greatest change in frequency occurs at the extreme edges 0£ the con
tact. The change within these points is very small. The above data 
show ths.t the reset to the position marks engraved on the dial have a 
maximum dif ference of .320 cycles. The frequency remains constant on any 
position of the contact 6..fter once being set. 

, , 



Table ltP 

SIZF.S AND WJUGRTS 

Dplsmotor - 11lter Unit {witb cable) 
Depth 
Width 
Height 

Medium .frequency Receiver 
R.F. Tuner thit lleptA 

I.F. and A.f. Unit 

Width 
Height 

Depth 
tidt.h 
Belgbt 

ActpaJ 

10.8 ~UDds 
4-3/8 inches 
7-J/8 
6-J/4 

9-1/8 inchee 
7 
9 

7-3/8 
7 
9 

AJ}ftwah}e 

10 pounds 
4-i/2 inabes 
7-1/2 
6 

8 lllches 
7 
8 

8 
7 
8 

1he High irequeey Beceiver tilits are the same e.s the Medium Frequency 
lllits above. 

Complete equipaent tm- operat.1.cn OD 
local COlltrol 

Remote Clallt,fol mits, cables 6Dcl 
l1nJcage 

S7.3 pomda 50 pounds 

10 



Tabl.e 41 

Yodel GN Transmitter 

Serial #1 

WEIGHT BEFORE llODIFICATION 

High frequency Unit 
Transmitter complete 

25.l pounds 
Int e:rmed.ia t e frequency unit 
Powor unit 

26.8 
38.0 

Intermediate frequency 
loo.d coil 

2 side shields 
3 mountings 

#1 cable 
#2 tt 

#3 II 

#4 tl 

3.l 
2.9 
1..6 
1.9 
1.3 
2.8 
1.2 

Total 104.7 pounds 

Operator's 
Pilot 1 s 

Total 

Control boxos 

6.55 pounds 
1.55 
8.1.0 pounds 



Table 42 

Frequency Range and Overlap 

Band 
Low Freguenc I Transmit tor 

Minimum Frequency li:lximum Frequency % Ovorlap 

l 339 .65 kilocyclos 530.3 kilocycles 2.96 

2 495.00 785 .8 6.9 

3 714.8 1120.2 9.5 

4 1019.3 1530.0 9.4 

High Fraguency Transmitter 

l 1406.0 2505 .0 6.2 

2 2205.0 3900.0 12.7 

3 3507.S 6013 .0 10.6 

4 5600.0 9505.0 7.1 

Specified overlap ~ 



Table 43 

Model GN Transmitter 

R-F Power Out put and A-c Power Input 

cw 
A- C Antenm Anton.m Antenna 

Frequency ~ Ant .cap. Resistance current watiis Reguirod 

350 Kc) 670 va 500 mmf. 23.3 2.1.0 ill 85 
600 )IF 63'7 350 " 2.16 109 100 

1500 ) 642 ti n 2.1 l.03 50 

1500 } 620 " 42.2 1.66 116 50 
3000 )HF 659 It .. 1.75 1.30 " 
5500 ) 653 It " 1.a l.37 ti 

9000 689 It .. l.82 140 " 
UC\i 

350 kc) 634 Va 500 !IIDf 23.3 2.05 98 85 
600 )IF 676 350 .. 2.06 99 100 

1500 ) 647 ,. fl 2.05 98 so 

1500 ) 695 " 42.2 1.66 116 " 
3000 )HF 656 .. ., l.67 118 " 
5500 ) 659 " " l.74 128 ti 

9000 ) 688 " " 1.74 128 " 
Phone 

350 kc 522 Ve. 500 mmf' 23.3 l.3 40 15 
600 541 350 • 1.35 42 " 

1500 508 • n 1.3 40 " 
1500 570 .. 42 .2 1.0 42 " 
3000 528 a " 1.0 42 " 
5500 522 " a 1.0 42 ti 

9000 564 Q " 1.05 46 tt 



Table 44 

Model GN Transmitter 

RESET A.?® BACXLASH 

Increasing 
Frequency 
Set Reset 

Decreasing 
Frequency 
~ Reset 

Reset Error 
Cycles I 

I.F. Unit 
350.512 350.512 350.452. 350.458 6 .0017 
600.332 600.348 600.278 600.265 16 .0027 
800.630 800.610 800.550 800.540 20 .0025 

1500.585 1500.565 1501.050 1501.075 25 .0017. 

H.F.Unit 
l.500.790 1500.810 1501.640 1501.660 20 .ool.3 
3000.570 3000.500 3003.800 3004.000 200 .0067 
5504.800 5504. 760 5495.075 5495.345 270 .0049 
8995.050 8995.200 9005.000 9005.000 150 .0017 

Reset and backlash recpiremnts 0.05% 

Table 45 

• FLIGHT TEST RESETS 

Backlash 
Cycles _]_ 

60 0.017 
83 o.ou 

130 0.011 
510 0.034 

150 0.01 
3500 0 .117 
9725 0 .177 
9950 0 .11 

Set Frecpency 1st Reset 2nd Reset Reset Error Porcentage 

IF 354.10 kc 354.06 kc -40 cycles .ou 
545.07 545.16 +90 .016 
840.58 840.86 +280 .028 

1532.96 1533.48 • - +520 .034 

HF 1528.33 1528.33 1529.65 +1320 .086 
3065.05 3065.12 3069.26 +4210 .14 
4516.84 4516.26 4521.46 +4620 .102 
9033.60 9029.86 9039.64 +6040 .065 

I L 



Frecpency 
I•F Unit 

350 kc 
600 
800 

1500 

H•J' Unit 
1500 
3000 
5500 
9000 

Table 46 

30 Mimzte Frequency Drift 

Key locked Drift 
Cycles I 

35 0.01 
105 0.0175 

57 0.00111 
130 o.ooa1 

350 0.0233 
610 0.0203 

1650 0.03 
2750 0.0306 

Required O .OS" 

40 w. p .m. keying drift 
Cycles .J.: 

25 0.0071 
30 0.005 
45 o.oosG 

190 0.0126 

180 0.012 
540 0.01a 
325 0.0059 

1350 0.015 



Table 47 

Model ON Transmitter 

Frecpency Drift for Temperature Change 

Cycles 1-
Freguency Tem~rature Change Chal'.¥l:e Change ltlx.Allowed Drift 

IF 350 kc •2S.S°C to +so0 c 150 .043 
600 -24.5 to +S.O 21.0 .035 o.os 
800 -30 to +50 410 .os1 

1500 -30°c to +S0°c 2590 .172 
1500 -30 to +l.O 1740 .116 o.os 
1500 +10 to +50 850 .057 

HF 1500 -30°C to +so0 c 2200 .147 
1500 •30 to +l.0 330 .022 o.os 
1500 ♦10 to ♦50 1870 .124 

3000 -30°C to +so0 c 3060 .102 
3000 -30 to +l.O 1700 .0566 o.os 
3000 •10 to +50 1360 .0453 

5500 -30°c to +so0 c 6075 .u 
5500 -30 to +l.O 2675 .0486 o.os 
5500 +10 to +50 3400 .0618 

9000 -29°c to +so0 c 11850 .131 
9000 -30 to +10 4500 .os o.os 
9000 +10 to +50 7350 .0816 

Table 48 

Frequency Change with 25~ Change of Antenm constants 

Frequency 
I-F Unit 

350 kc 
600 
800 

1500 
H•F Unit 

1500 
3000 
5500 
9000 

Frequency Change with Cha~e or Antenna 
Cycles ~ 

55 
44 

8 
25 

25 
650 
600 

1700 

Allowed O .Oz/. 

a 

0.0157 
0.0073 
0.001. 
0.0017 

0.0017 
0.022 
o.ou 
o.0l.9 



Table 49 

Frequency Change with Lina Voltage variation 

Frequency Change for 10% Line Voltage Change 
Cycles _j_ Frecpency 

I•F Unit 

350 kc 
600 
800 

1500 

H-F Unit 

1500 
3000 
5500 
9000 

8 
12 
10 
30 

1.0 
35 

250 
100 

Allowed 0.02~ 

Table 50 

Rectifier Characteristics 

Regulation 

0.0023 
0.002 
0.00125 
0.002 

0.00067 
O.OOll7 
0.0045 
o.oou 

D-C Current D-C Voltage 
0 ma 2150 volts 

50 1520 
80 1390 

100 1300 min.load 
200 1190 
350 1090 full load 

Regulation no load to full 1oad ~ 
Regulation min.lead to full l..oa.d 15~ 

Allowed 25~ 

3:ffi ciency at f"ull load 
A-C input D-C output 

440 wo.tts 362 
Efficiency 82~ Allowed sot 

Emission 
Cl/ 

Phone 
Rt!.dio Test 

Ripple i n Plate Supply 

Plate Volte.go 
:i.1os 

RiPJ>le 
Volts, 1/2 peak to peak 

4.98 
1120 6.98 
1010 4.98 

Allowed 0.5'fo 

wans Ji 



Table 51 

Yodel GN Transmitter 

Frequency Drif't for Radio Test to Full. Power 

Radio Test Ful.l. Power Cyeles Change 

IF 

HF 

350.500 kc 350.525 kc 25 
600.445 600.490 45 
800.498 800.505 7 

1500.490 1500.500 10 

1500.440 1500.510 70 
3000.200 3000.800 600 
5503.100 5502.850 250 
9003 .250 9002.750 500 

Allowed 0.02% 

Table 52 

Audio Characteristics 0£ Modulator 

Input at Microphone Primry 

Constant at 0.92 volts 

.:L 
0.0071 
0.0075 
0.0009 
0.0007 

o.0047 
0.02 
0.0045 
o .0055 

Fregooncy 
200 cycles 
300 

Modulator output 
120 milliwatts 
330 

Va.rmtion 
-4.7 db 

500 
1000 
1500 
2000 
2500 -
3000 

365 
345 
335 
340 
350 
365 

-0.2 
+0.2 

0 
-0.2 
-0.1 

0 
+o.2 

Allaved 2 db from 300 to 3000 cycl.es 

He.rm.onic Dis tort ion 
400 cycles input 901, modulation 

Carrio r Frequency Harmonic percente.ge 

350 kc 
9000 

2nd 
7.2 
6 .0 

3rd 4th 5th 
73 0 o.7 
8.4 4.0 2.1 

Allowed 1~ 

& iii 

6th Total 
o .15 ---rtr.9 
1.3 11.3 



• 

Table 53 

Frequency Drift with Altitude 
544 kc 

Altitude 

2000 rt. 
4000 
5000 
7000 
9000 

ll.000 
13000 
15000 
17000 

17500 
15000 
13000 
11000 

9000 
7000 
5000 
3000 

Temperature 

56° F 
54 
so 
42 
36 
30 
28 
20 
14 

Shut down 15 minutes 
10 
1.2 
15 
20 
23 
26 
34 
44 

Freguancy 

544.286 kc 
.019 
.036 
.031 
.ol.3 
.013 
.007 
.007 
.036 

544.1.02 
.072 
.043 
.031 
.031 
.043 
.031 
.025 

Ma.xin:a.un change 280 cycles or 0 .051~ 

Table 54 

Freqooncy Drift with Altitude 
840 kc 

Altitude 

1000 
3000 
5000 
7000 
9000 

11000 
13000 
15000 
17000 

17500 
15000 
13000 
11000 

9000 
7000 
5000 
3000 

.. 
Temperature 

7So F 
76 
68 
62 
55 
51 
48 
44 
34 

Shut down 15 minutes 
28 
32 
34 
39 
44 
48 
52 
59 

Frequency 

840.039 kc 
.038 
.osa 
.048 
.039 
.058 
.068 
.oss 
.068 

84-0.010 
.010 
.010 
.020 
.020 
.029 
.039 
.048 

Maximum change 58 cycles or 0.007% 

I SL •iJJ 

u~ 



Altitude 

1000 f t 
3000 
5000 
7000 
9000 

11000 
13000 
15000 
17000 

17500 
15000 
13000 
llOOO 

9000 
7000 
5000 
3000 

Table 55 

Frequency Drti't with Altitude 
1530 kc 
I-F Unit 

Temperature 

56° F 
50 
43 
38 
36 
34 
27 
20 
16 

Shut down 15 minutes• 
6° F 

10 
14 
19 
24 
29 
32 
37 

Frequency 

1531.51 kc 
.34 
.17 
.13 
.13 
.04 

1530.92 
.82 
.75 

1530.71 
.63 
.64 
.75 
.94 

1531.08 
.22 

Ma.xi.mum change 800 cycles or o.052i 

Altitude 

3000 
5000 
7000 
9000 

llOOO 
13000 
15000 
17000 

17500 
15000 
13000 
11000 

9000 
7000 
5000 
3000 

Table 56 

Frequency Drift with Alt it uda 
1530 kc 

H-F Unit 

Tempera.t ur-e 

68° F 
64 
59 
53 
48 
42 
36 
28 

Shut down 1 5 minutes 

Frequency 

1532.30 kc 
.31 
.33 
.31 
.42 
.42 
.47 
.43 

26 1532.61 
28 .38 
31 .37 
36 .31 
40 .33 
44 .33 
52 .31 
56 .30 

Maximum cha.nge 310 cycles or 0.02.0% _, 



Altitude 

1000 ft 
3000 
5000 
7000 
9000 

11000 
13000 
15000 
17000 

17500 
15000 
13000 
11000 

9000 
7000 
5000 
3000 

Table 57 

Frequency Drift with Altitude 
3065 kc 

Temperature 

64° F 
58 
50 
43 
39 
34 
28 
24 
15 

Shut down 1.5 
6 

10 
15 
22 
26 
31 
36 
41 

minutes 

Frequency 

3065.37 kc 
4.31 
4.18 
4.09 
3.93 
3.87 
3.81 
3.62 
3.59 

3064.28 
3.62 
3 .71 
3.87 
4.03 
4.12 
4.15 
4.18 

Maximum. change 1780 cycles or o.oss~ 

Table 58 

Frequency Drif"t with Altitude 
4135 kc 

Altitude 

2000 rt 
3000 
5000 
7000 
9000 

uooo 
13000 
15000 
17000 

1.7500 
15000 
1.3000 
llOOO 

Temperature 

70° F 
70 
67 
58 
52 
46 
36 
29 
22 

Shut down 1.5 mi.nut es 
22 
25 
29 
32 
37 
44 
50 

Frequency 

4137 .61 kc 
7 .54 
7 .56 
7.61 
7.37 
7.47 
7.54 
7 .59 
7.71 

41.37 .66 
7.35 
7 .32 
7 .l.3 
7.20 
7 .23 
7.1.8 

9000 
7000 
5000 
3000 ~ ,.~ 

Ma.xi.mum change 580 cycles or 0 .0l.4;t 

a Lt-



Table 59 

Frequency Drift· w.i. th Altitude 
9030 kc 

Altitude Tem~rature 

1000 ft 65° F 
3000 58 
5000 51 
7000 46 
9000 4l 

11000 34 
13000 26 
15000 20 
17000 12 

Shut down 1.5 minutes 
17500 2 
15000 4 
13000 10 
11000 15 

9000 24 
7000 28 
5000 34 
3000 40 

Freg!;!enc I 

9034.34 kc 
3.71 
3.18 
2.86 
2.65 
2.12 
1.70 
1.48 
o.as 

9031..12 
29.68 
29.68 
29.79 
30.21 
30.32 
30.42 
30.74 

Maximum change 4660 c ye le s or o.os1~ 

U~i 
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GBHii,/adl 
U.S. NAVAL AIR STATION 

Anacostia, D.C. 

F42-l/46-52/NA6 
(374) Serial i38031 
CONFIDENTIAL March 10, 1938. 

From: COI!li!l&lding Officer. 
To: Director , Na val Research Labora tor:; , Bellevue, 

Anacostia, D.C . 

SUBJECT: Aircraft Radio - Preliminary Model XGN Tl-ansmitting 
and Model XRMf Receiving Equipment - Report on Tests 
of. 

Reference: {a) BuAero. l tr. Acr-E-31-FJJ,(, F42- l, Fl- 5(1) of Z7 
November 1934. 

Enclosure: 
(Herewith) 

(b) BuEng. ltr. F42-l (ll-8-WJ) of 17 ~ov. 1934. 
(c) BuEng. ltr. NOs-43o68 (4-17- W3) of 23 April 1937 

with Enclosure U• .. ) . 
(d) NAS, l\nacostia, ltr. F42- l/32/NA6 (184) of 21 

July 1937 with Enclosure (.A). 
(e) Bu&ig. Conf. ltr. O-NOs-43068 (8- 23- W3) of 27 

Augus~ 1937 with Enclosure (A) . 
(f) Bu!ng. Res. ltr. NOs- 43068 (ll-5-W8) of 10 Nov. 

1937 with Enclosure (A). 
(g) NAS, Anacostia, Res. ltr. F42-l/4t>-52/NA6 (283) 

of 24 Nov. 1937 with Enclosures (.<i.) to (H) 
inclusive. 

(h) Bu&lg. Specification RE 13A 504.il for Model GN 
Transmitting F.qui.pment. 

(i) BuEng. Specification RE 13il. 505A for Model RAM 
Receiving Equ.ip!:lent. 

(~) 

(B) 

(C) 

(D) 

(E) 

(F) 

Photograph #m- 509413 - Model XGN/XIWJ Radio Equip
ment Component Pur~s. 
Photograph #MI-50949 - Model XGN/XHMil Radio F,quip
ment - with cables connected. 
Photograph #.AN-50950 - Model XCm/XRAU Radio Equip
cent Installation in XRE--2 Airplane #920? - View 
through left door. 
Photograph #P~-50951 - Model XHN/..{P..AM Radio Eq_uip
mr-:nt Installation in XRE-2 Airplane #9207 - Vie~; 
through right door. 
P:totograph #MJ-50952 - Model IGN/XRAM Rlldio ~uip
u:c:nt Installation in XRE--2 Jurplane #9207 - Inside 
viE:w looking aft. 
Photograph #AN-50933 - Model XGN/XR..tilii Radio Eqr,i·,>
ment Installation in XRE--2 Air~bne #9207 - Pil.:,-'- 1 s 
r~dio controls seen through rii;ht window. 
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F42- l//+6-52/NA6 
(374) Serial #38031 
mRFI I-AL 

GBHH/adl 

SUBJECT: Aircraft Radio - Preliminary Model XGN Transtitting 
and Model IR.AM Receiving Equipment - Report on Tests 
of. 

(G) 

(H) 

(I) 

(J) 

(K) 

(L) 

(M) 

(N) 

(0) 

(P) 

(Q) 

(R) 

(S) 

(T) 

(U) 

Photograph ,;AN-50954 - Model XGN/XRAM Radio Equip
ment Installation in XRE-2 Airplane #9207 -
Receiver Dynamotor and Intermediate P.mplifier 
under cabln seat. 
Photograph di.N-50955 - Model XGN/X!Uhl P.adio F,quip
ment Installation in XP.E-2 Airplane #9207 -
Antenna Loading Coil and H.F. Rec'-'iver Unit aft 
on cabin deck. 
Photograph #l.N-50956 - Model XGN Radio Transmitter 
installed in SU-2 Airpluie #9104. 
Photograph #~- 50957 - Model XGN Radio Installa
t.ion in SU-2 Ah•plsnc //9104 - Pilot's 'I're.nscitter 
Control Box. 
Photograph #-~-50958 - Model XGN/XRAM Ro.die Instn.1-
lation in SU- 2 .airplane #9104 - Operator's Controls. 
Photogrcph #AJ-50959 - ~dcl XGN Radio Instw.lntion 
in SU-2 Airpb.ne ff9104 - Antennc. connections with 
udded r . f. £l.lill;:;Ctcr. 
Photograph #AN-50960 - l!odel XGN/XRJJJ Ro.die Instal
lation in SU-~ ilrplmie #9104 - Recciv3r and Dyna
motor tmdcr observer's scat. 
Photograph #AN-50961 - Model XGN R.f)dio Transmitting 
~"Uipment, showing assembly consisting of I.F. 
Transmitter, Rectifier, and H.F. Transmitter Units . 
Photograph #AN- 50962 - Model XGN Radio Transmitting 
Equipment - Right int~rior view of CW-20052 Recti
fier Unit. 
Photograph #AN-50963 - Model XGU .1ndio Transmitting 
F.quipment - Left intarior view of CFI-20052 Recti
fier Unit. 
Photograph #Af.'i-50964 - Model XGN Radio Transmitting 
Equipment - CW-20052 RE:ctificr Uni t - Top vie~ into 
Relay Co~parwent. 
Photograph #B!J-50965 - Model XGt"l Radio l'ransci t ting 
Equipoent - Cr;-52068 H. F. Transm.tt&r Un.it. - Front 
oblique vie"W. 
Photograph "rui-50966 ~ Uodel XGN Radio Transmitting 
Equipment - m'i-52068 H.F. Transmitter Unit - Obli
que top vie.v. 
Pho~ograph #J, .. ~-50967 - Model XGN .Radio Transmitting 
F,quipm.c:::nt - Cfi--52068 li.?. Tr-ansr-itter Unit - Rear 
oblique bottoc.. view. 
Photograph #li.N-50968 - r!odel XGU fuidio Transmitting 
Equipaent - Cv.-52068 E. F. Translti t.ter Unit - Inter
ior from right side. 
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F42-l/4b-52/NA6 
(374) Serial #38031 
CDIFIDiNTIAL 

GBHH/adl 

SUBJECT: Aircraft Radio - Preli.mi.nary lJodel. XGN 1'ransmitting 
and Model XRAM Receiving Equipment - Report on Tests 
of. 

(V) 

(n) 

(X) 

(Y} 

(Z) 

(AA} 

(BB) 

(CC) 

(DD} 

(EE) 

(FF) 

(GG) 

(II) 

(JJ) 

(KK) 

Photograph #A..~-50969 - Model XGN Radio Transtli tting 
Equipment - CW- 52068 H.F. Transmittex Unit -
Interior bottom view. 
Photograph #J.Jl- 50902 - Model. XGN Radio Transmitting 
Equip:nent - Connection in H.:?. Transmitter Unit 
for Crystal Frequency Indicator. 
Photograph /IPJ:1- 50970 - Model XGN Radio Transm:i tting 
Equipment - fype CW- 52067 I.F. Trl1llsmittcr Unit -
Interior left side view. 
Photograph ;~AN-50971 - Model XGN Radio Transmitting 
Equipment - Type CW-52067 I.F. Transmitter Unit -
In¼rior t.op view. 
Photograph #AN-50972 - Mod.el XGN Radio Transmitting 
Equipncnt - T-.fPe CW-52067 I.F. 'Irnnsmittcr Uni t -
Bottoc- view vd t.h outer shield r omoved. 
Photograph #AN- 50973 - !rodel XGN Radio Transmtting 
Equipment - Type Cri- 52067 I.F. Transmitter Unit -
Interior bottom view, with preliminary CFI coupling. 
Photograph #AN- 50903 - Model XGN Radio Equipment -
Connections .for C.F.I. in I.F. transmitter unit -
Front vie-;v through bott.om. 
Photograph #1\N- 50904 - Model XGN P..adio Equipment -
Connections for C. F. I. in I.F. Transmitter Unit -
Oblique ree.r view through bottom. 
Photograph #Mi-50974 - Model XGN Radio Transzutting 
~uipment - Interior vi.e\7 of' Antenna Loading Unit. 
Photograph #MJ-50975 - Model XGN Radio Transr.dtting 
F.quipoent - Operator' s and Pilot1 s Control Boxes. 
Photograph #JJ.i- 50976 - Model XGN Radio Transmitting 
Equipnent - Rear view into operator's Control Box. 
Photograph #AN- 50977 - Model XGN Radio Transmitting 
Equipment - View into Pilot's Control Box with 
cover open. 
Photograph #AN-50978 - Model XRAM Radio Receiving 
Equipment - I.F. Receiver combined and locally con
trolled, H.1' ... Receiver separated and reootely con
"L"Olied. 
Photograph #AN-50979 - Iiodel XRAM Radio Receiving 
Equipocnt - Main Units with spr ay-proof covers. 
Photograph #AN- 50980 - Model XRAM Radio Receiving 
Equipm.cnt - Front portions of I.F. and H.F. 
Receivers, sho.dng detachable sri~ch box. 
Photograph #AN-50981 - Model XRAt.1 Radio Receiving 
Equipraen~ - Interior right side views of I . F. and 
H.F. Receiver Units. 
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F42- l/46-52/NA6 
(374) Serial #38031 
OONFID!lt'l'IAL 

GBHH/adl 

SUBJECT: Ai.rcraf't Radio - Preliminary Model XGN Transmitting 
and Model IR.AM Receiving Equipment - Report on Tests 
of. 

(LL) 

(MM) 

(00) 

(PP) 

(QQ) 

(RR) 

(SS) 

(TT) 

(UU) 

(VV) 

(WW) 

(XX) 

(YY) 

(ZZ) 

(AAA) 

(BBB) 

Photograph #AN- 50982 - Model XRAM Radio Receiving 
Equipment - Interior l.ef't side views of I.F. and 
H.F. Receiver Units. 
Photograph #AN- 50983 - Model XRAM Radio Receiving 
Equipment - Interior rear top views of I.F. and 
H.F. Receiver Units. 
Photograph #Afl- 50984 - Model XEL~ Radio Receiving 
Equipment - H.F. Recei ver Unit with Amplifier 
Unit, with shielding cases anci mounting plates 
disassembled. 
Photograph #AN-50985 - Model XRAM Radio Receiving 
F,quipl!lcnt - Amplifier Unit for H.F. Receiver -
Front end with shield removed. 
Photogr!l.ph f/AN-509eh - Model XRAM Radio Receiving 
Equipment - Amplifier Unit for H. F. Receiver -
Botto:c:i rear view with shield removed. 
Photograph #AN-50987 - Model XRAM Radio Receiving 
Equiproc:nt - .Amplif'ier Unit for H.F. Receiver -
ScparabJ.c shielding cc.sos and mounting frames £or 
Receivcr- Ampl.if'ier Units. 
Photograph #AN-50988 - Modal XRAtJ Radio Receiving 
Equipment - Dynamotor on shock-proof mounting. 
Photograph #AN-50989 - Model XRM! Radio Receiving 
Equipment - Bottou view through dynamotor base. 
Photograph #AN- 50990 - Model XRAM Radio Receiving 
Equipment - Receiver band-change and tuning remote 
control head. 
Photograph #AN-50991 - Model IR.AM Radio Receiving 
Equipment - Rear view into remote receiver control 
head. 
Photograph #AN-50992 - Model IR.AM Radio Receiving 
Equipment - Rear v-i.ew into Recaiver Switch Box, 
with back plate removed. 
Photograph #AN- 50884 - Model XRAM Radio Receiving 
Switch Box, ttith Anacostia motmting modifications. 
Photograph #.AM- 50885 - Interior of XRA!I Radio 
Rec2ivcr Switch Box, showing inadequate resistor 
mounting. 
Photograph #.AN-50886 - Model XRAM Radio Receiver, 
showing damage to Switch Box plug shell. 
Photograph #AN-50905 - Model XR.R?.i Radio Receiver -
Dial drive and tuning mechani&.. 
Photograph #AN-51027 - Schematic Wiring Dicgra.c., 
XRAM Radio Receiver, 200-1500 kcs. 
Photogr~ph #Afl- 51028 - ScheL1atic Wiring Diagram, 
XRAM Radio Receiver, 1500-13575 kcs. 
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SUBJECT: Aircraft Radio - PreJ iminAry Model XGN Transmitting 
and Model XRAM Receiving Equipment - Report on Tests 
of. 

(CCC) Photograph #.AN-51029 - Sche:natic firing Diagra.r:!, 
XGN Radio Transmitter Circuit (Original Sub
mission). 

(DDD) Photograph #.AN-51030 - Proposed Modifications to 
Relays and Recti:'ier Unit of XGN Radio Transmitter. 

(EE.E) N.A.S. Anacostia Oscillogran 47A2 showing XGN 
break-in keying action. Full power CW transmission 
on 8270 kcs; recuiver on 8270 kcs, CW, 2 volts 
output across 500 ohms from 8 uV signal. 

{FFF) 1; • .A. S. Anacostia Oscillograo 4802 showing XGN 
break-in keying action. Transmission on full power 
MCW, 516 kcs; roceiver on 542 kc~ CW, 2 volts out
put across 500 ohms from 5 uV signal. 

(GGG) Memorandum of Bureau of Engineering Conference 
held April 15, 19'Y'!. 

(mm) N.A.S. Anacostia let.ter F42-l/ 52/NAS (184) of 21 
July 19.37 with Enclosure (A) . 

(III) Memorandum of Conference held at Bureau of Engineer
ing on 12 August 1937. 

(JJJ) Notes on Test Ihtc:., Dai'iciencies and Preferences 
Re GN/R.~ Equip1:1ent rosad on Conference of 21 and 
22 October 1937 in Bureau of Engineering. 

(KKK) N.A.S. Anacostia Restricted letter F42-l/46-52/NA6 
(283) of 24 November 1937, less enclosures. 

1 . This letter reports upon the tests performed at thi s 
station in conformity with references (b), (h), and {i) upon pre
liminary :o.odels of XGN transmitting equip!:ient and XR..~ receiving 
equipment. 

2 . Description of F.guipment: 
The subject equipment consists essentially of a dual 

range trans!:littcr, two receivers, operator's control box, pilot's 
control box, associated cables, Qcchanical linkages, receiver 
dynruaotor, rocotc tuning controls for each receiver, oounting 
brackets, and slip covers. (See Enclosures (A) and (B)). In 
addition there is an intcrp:ionc system with the intcrpr.:.0ne tube 
a part of the operator's control box and deriving its ?.=>wer from 
the receiver dynamotor. The transmitter (Enclosure (N)) consists 
of a central rectifier unit (Enclosure (0)) with a high frequency 
unit (F.nclosure (S)) attached to the right side and an inter
mediate frequency unit (Enclosure {Y)) attached to the left side. 
The I.F. unit covers a continuous frequency range extending from 
350 to 1500 kilocycles. The range of the H.F. unit extends 
continuously frol:i 1500 to 9050 kilocycles. Both t ransmit tars are 
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F42-l/46-52/NA6 
(374) Serial #38031 
CONFIDENTIAL .. 

GBHii/adl 

SUBJECT: Aircraf't Radio - Preliminary Model XGN Transmitti."lg 
and Model XRAM. Receiving Equipment - Report on Tests 
of. 

designed to operate on CVI, MCi1, and phone transmission with a 
nominal output of 100 watts on CW and MCfi and 40 'imtts phone 
carrier. Ei t!ier unit of the transz:u tter can be selected f'or 
operation by t:1eans of a single switch located on the front panel 
of the rectifier unit, but both transmitters cannot. bu operated 
at tho same tirae. The two transmitters arc bui.1.t on tho n:.aster 
oscillator, povor amplifi er principle (Enclosure (CCC)) with the 
master oscillator operating on the same f'rcquoncy as the po~3r 
amplifier throughout the frequency range . ':he trtmS!!littcr- does 
not require plug-in coil s to secure .frequency coverage. 

The central rectifier unit (ENCLOSURE (0)) is designed 
to take power from an NEA series or similar generator and pro
vide suitable rectil'ied output for either transmit1,cr unit. In 
its final form the rectifier circ..-uit eoploycd t.ro 38266_4. :recti
fier rubes. Also incorporated in the rcc~ifier unit are t he 
speech aI:iplif'ier circuits v1hich can be used in conjunction m.th 
either transmitter. Conventional compensation circuits of the 
parallel type are used to r ~gulate the voltage . 

Two receivers, known in tlk:ir prcliw.nary form as the 
XRAM receivers, arc a pt:i.rt of th3 subject equipmont. (Seo 
Enclosures (HH) to (BBB) inclusive). The two rc.cci v1.-rs do not 
require plug-in coils, and cover f r cqu.mcy ranges of 200 to 1500 
kilocycles and 1500 to 13575 k:ilocycl.cs respcctiv0ly. Poner 
supply for the rccoivcrs is derived from a dynamo~or which opera
tes on a 12-14 volt source and is ndequatc for suppl~ poYter 
for the t1JO r:::ceivers at the same ti.file. Provisions ~e mD.de for 
either r era.ote or local operation for cith~ or both receivers 
and, in addition, each receiver is ~tin t..-o units, a radio 
frequency and an audio f r equency unit, which ccn h:: mounted to
gether as in a normal r~coivor or be cable connucted and oounted 
separ~t.cly. The rcce:iver switch box, which con~s the Auto-
off - manual switch, the crw - voice s~~tch, the tno parallel head
phone ouUets and the receiver volume control, can also be cable 
connected and mounted re~otely or directly on the front of the 
r eceiver vtlthout the cable. On the front of each receiver, a 
power outlet is provided whl.ch can be used to operat.e auxiliary 
equipment. &'Ucb. as a direction finder or crys'tal i'r.:quency indie.:1-
tor. Enclosures (AAA) and (BBB) show the schcz::.atic diagram. 
Special attention is invited 1:;o the fact t"'r,t both of these 
receivers employ tho supcr-h~wrodyne circuit. 

~he operator' s nna pilot's control boxes are shown on 
Encl osure (EE) • Sor::.c revisions have been rr.nde in the res system 
which ~ppoar clsc,'lherc in this report. The res ru:ipli.i'i cr tuba 
is mounted in the operatol."'s contr ol box. 
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and Model XRAM Receiving F,quipment - Report on Tests 
of. 

An external antennJ. load unit (Enclosure (DD) } is pro
vided with the transmitter for resonating the lower frequencies 
to the low capacity antennas. The receiver dynamotor is shown 
on Enclosure (RR) and other cOI!IpOncnt parts such as cables, slip 
covers, and mounting brackets are shown in Enclosures (A) and 
(B). 

J. Histor:y of Tests: 
A summary of the more important points of the XGN-XRAM 

tests pcrfonnod at this station is givan hcre:tlth: 

27 January, 1937 - XGN transmitting equipment received 
froc the Naval Rescurch Laboratory. 

26 Februnr-3 , 1937 - Two XRAM rccGivcrs I"(;C6ived from 

8 March, 1937 
10 r!nrch, 1937 
11 March, 1937 
15 April, 1937 

22 April, 1937 

14 June, 1937 
8 July, 1937 

21 July, 1937 

the Naval Research Laboro.tory. 
- Bench tests begun. 
- Installation start0d in XRE-2 airplane. 
- Flight tests begun. 
- Bureau of Engineering Conference 

(Enclosure (GGG)). 
- XGN sent back to contractor for !llodi

f'ication. 
- Flight tests resumed. 
- Roller coils from XGN taken to New 

York for correction. 
- NAS Anacostia ltr. F42-l/52/NA6 (184) 

of 21 J,tly, 1937 with Enclosure (A) 
prepared. Th.is letter appears as 
Enclosm-e (HHI!) of this report. 

24 July, 1937 - .Jmacostia, Bureau of Engineering 
Conference. 

12 Augus~, 1937 - Bureau of Engineering Coni'erence. 
See Enclosure (III). 

16 August, 1937 - Work started on ICS syste:n. 
9 September, 1937 - Bureau of Engineering Conference on 

relays. 
20 September, 1937 - XGN set up for oscillograms . 
21- 22 Sept., 1937 - Bureau of Eilgi.n~cring Conference. 

See Enclosure (JJJ) . 
25 October, 1937 - Photographs. 
24 November, 1937 - N.AS 1.nacostia Restricted l etter F42-l/ 

4o- 52/NA6 (283) of 24 November, 1937, 
prepared. See Enclosure (KKK) . 

26 Nov-ember, 1937 - Gr aybar called for equipment. 
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SUBJECT: .Aircraft Radio - Preliminary Model XGN Transmitting 
and Model XRAM Receiving Equipment - Report on Tests 
of . 

Tube Lineup: 

The XGN r ectifier tube lineup was changed from a single 
full wa,,c 38222 to two half wave 38266.A tubes . In its final form 
the tube lineup of tho subject equip!llent v;as as follows: 

VACUUM TUBES 
Purpose Number 1:lE£ 

I.F. Master Oscillator 
I.F. Power .Amplifier 
H.F. Master 0scilldtor 
H.F. Power Amplifier 

Rectifie!' 
Speech .runplifier 

1 
2 
l 
2 
2 
1 

VACUUM TUBES FOR EACH XRAfJ RECEIVER 

Number 

6 
1 
l 

l 

INTEHPHONE 

XGN-XR.A:J Weights: 

~ 

38078 
38085 
380/+l 

38037 · 

38412 
38412 
38412 
38412 
38266A 
38101 

1 - GN Trans:::iitter, Tubes, and Mounting Slides 91 10 
1 - 0per~tor's Control Box with Mounting Ple.te 

'llld 'l'ube 6 09 
1 - Xtension Control Box 1 08 
1 - Antenna Load Coil 3 00 
1 - Dynamotor, Mounting Plate and Battery 

Cable 10 08 
l - RAM IF Receiver, Receiver Suiter. Box, 

Mounting Plates and 'i'u.bcs (~~cciver 
asscfilbled as a unit) 21 10 

- 8-
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of. 

1 - Cover plate Used t o Cover Rear End of RF 
Unit when Receiver is separated into 
two units 

l - RAM HF Receiver, Receiver Switch Box, 
Mounting Plates and Tubes (Receiver 
separated into be units) 

2 - Receiver Remote 'l'tmcrs and Four Mechanical 
Linkages 

10 - Interconnecting Cables 
1 - Sot of Slip Covers for Receivers and Dyna

motor 

0 

22 

8 
20 

05 

12 

08 
03 

12 
05 

Note: If the receivers arc operated as a unit two of the 
cables listed above in the interconnecting cable 
weights arc not used. The weight of the&: t\70 

cables is 5 pounds 12 ounces. 

6. XGN/XRAM Dimensions ( Overall) : 
In the follori.ng table the terms height, width, and 

depth are used to indicate dimensions of component parts when 
located as shomi in Enclo&-ure (A). All dimensions are in inches. 

Hei ght Width De:eth 

XGN Transr!l.i tter ll- 1/2 23-15/16 15-13/32 
Pilot's Control Box 2-1/2 5-11/16 4-19/32 
Operator's Control Box 3-15/16 8 7-9/16 
Antenna Load Coil 7 4 7-3/4 
XRAM Receiver mounted as 

one unit 9-11/ 16 7-7/16 16 
Receiver R.P. Unit 9-11/16 7-7/16 9- 1/ 2. 
Receiver A.F". Unit 9-11/16 7-7/16 7-3/16 
Receiv~r &.ritch Box 6-3/8 2-3/8 2-3/8 
Dynamotor with Mount 6-1¼16 4-3/8 7-3/8 
Remote Tunc.:r .3-3 16 .3-3/16 5-.3/16 

An additional allowance i s necessary for the removal 
of plugs, etc. at the folioing places: 

Diu1ension 

Pilot's control box ·height 
Pilot's control box depth 

-9-

Additional 
Allowance 

411 
411 

Purpose 

To open box 
To remove plug 
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Dimension 

Transmitter depth 
Transmitter height 

Operator's control box depth 
Antenna load coil hei ght 
Antenna load coiJ. depth 
Recei ver width 

Receiver depth (ruar) 
Rec~ivcr depth (front) 
Recl3i v,.:;r height 
Receiver R.F. unit depth 
Receiver A.F. unit depth 
Dynamotor 1'1:i.dth 
Dynamotor depth 
Remote tuner deptil 
Remote t uner controls 

Additional 
Allowance 

14-3/ 4" 
3/8" 

Purpose 

To remove unit 
To remove relay com-
parti:lent cover. 

To remove plug 
To ram.ova leads 
To remove leads 
Local or Remoto 

Tuning 
4n To remove power plug 
4" To r emove phone plug 
511 To remove tubes 
411 To rC!ilOvc plug 
4n To remove plug 
4:r To reJaOve plug 
4 11 To remove pl ug 
6:i Linkage bend 
511 radius Tuning 

For cabl~ lengths see Enclosure (JJJ) . 
In the production raodels ti:e t-ansmi tte::- \vidth will 

be increased by 1/2" and the depth by 1/ 4 11 • X~ dimensions 
are to be as indicated. 

7. Airplane Instal.lations: 
The equipoent i.',as installed and flight tested succes

sively in throe different airplanes. Tests between 11 March and 
22 June 1937 wer~ conducted in a Bellanca Cabin airplane, XRE--2 
No. 9207; f r om 29 Jun~ to l5 September 1937 the tests were made 
in SU-1 Scout.ing Plane No. 8837; after drunage t,o t.hc latter plane 
on 16 Sept.::mbor 1937, the equipment w~s installed in SU- 2 Scout
ing Plane No. 910/+ in which th0 final flight t~sts were made 
frOI:1 29 Scp~mbi .. ;r 1937 to 1✓• Octohc.:r 1937. Photog1:aphs of the 
air plane ins¼llc.tions are shown .:1s Enclosures (C) t o (M) inclu
sive . An NEA-2 ge:nor.itor -.vas used for po,mr supply in ull plane 
installations. 

8. Flight Time: 
The subject equipment was flown on 62 f lights, aggre

gating a totul of 95 hours flying time. 

-10-
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and Model XRAM Receiving F.quipment - Report on Tests 
0£. 

Test Objects: 

(a) Installation facility 
(b) Accessibility 
(c) Operating facilit".f 
(d) Antenna matching 
(e) H.nraonic radiation 
(f) Signal quality 
(g) Resetability and frequency drift 
(h) Operation of key relay 
(i) Operation at alr.itude 
(j) Voltage compensation 
(k) llechmri.c...l ruggedness 
(1) Test of XRAM recciv~rs 

9. Installation Facility: 
Insu.lla~on of the XGN in the SU series planes in 

which most of the flight tests were ~ade, provided some very 
serious problems. The planes werB originally mocked-up for 
GP series equipment and the XGN dimensions were too gr~at to 
perrni t insta.11.ation ,vi thout modification of the mounting t ables. 
In addition, th8 slides Upon which tho equipment mounted wer e 
so built that the SC't. had to be slid forward the ontire depth 
of the set before it could b~ removed. This rcquir0ucnt, in 
addition to the fact that the transmitter ~ust ro handl~d as 
a single unit, ~ado th~ installation of th~ cquipm0nt in scout
ing planes a rnattG: of considerable dif ficulty . 

10. Accessibility: 
Under flight conditions the XGN is extremel y inaccess

ible and it i::. doubtful if a11 opera.tor could even change tubes. 
In the plane the entire transmitter is al11ays a single unit and 
,,eighs nearly one hundrecl !JOunds and consequently i t is danger 
ous to remove it fron its mount during flight, ev0n if the space 
for doing so were provided. On the bench the equipment still 
remains relatively inaccessibl~ due to th~ fact that the equip
ment does not separate readily into throe units and all shields 
arc attached with screv;s and not snap slides. This type of con
structio:::i lends itself to rigidity rath~r than accessibility. 

11. OperatL"lg Facility: 
The design of the XGN is generc.lly straightfor ward and 

the operability is satisfactory. No difficulty was encountered 
in tuning to the right harmonic in the poner amplif ier and the 
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action of the an,:,enna coupling circuit was likewise satis.factory. 
One condition was noted which may give troubl e, but is is not 
believed to be serious, and that is the fact that with the an
tenna post grounded, the antenna coupling circuit::; could be re
sonated to the transmi tt~r frequency and the equ.ipm,:mt would 
load exactly as if operating into a low rosistancl; antenna. 
This condition, however, exists in all transmitkrs which operate 
over a consider~ble frequency range into a variety of antennas 
and bas never been known to cause trouble. 

12. Antenna Matching : 
Typical figures are given below r.hich show the vari ous 

lengths of trailing wire which the XGN will reaonu~e tmder var
ious condiu.ons. At two points - 3o65 kcs and 4515 kcs - the 
coupling was not adequate f or l oading up the power amplifier to 
full input when operating on a three quarter wave antenna at the 
shortes+ value ilnich t.he transmitter ,1ould resonate. The .figures 
given were taken in March 1937 and consid0rnbl e work hns been 
done on the fircuits since tnen, so ~ho figures mny vary some
what t·or the production cqu:5.pmcnts. All nwasurcmcnts l7Cro made 
in the XRE-2 Bellanca c.irpl..mc • .A s~d...rd nntennt.. length of 
350 foJt was the mo.ximum used in these tests. 

Freguency 

9030 

5950 

4515 

H.F. Unit 
Antenna Length 

O' 
21.5 1 

45 ' 
741 

O' 
40' 
72' 

ll61 

25 1 

0' 
47' 
821 * 

153' 
21' 

-12-

Description 

Shor test 1/ 4 wave 
Longest 1/4 wave 
Shortest 3/4 wave 
Longest 3/4 wave 

S~ortest 1/4 wave 
Longest 1/4 wave 
Shortest 3/4 wave 
Longest 3/4.wave 
Equivalent to fixed 

Shortest 1/4 wave 
Longest 1/4 wave 
Shortest 3/4 wave 
Longest 3/4 wave 
F.quivalent to fL'{ed 
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-- -- -- ----- - ----- -- - -- --- -- -- - - . ---

Frequency 

3065 

1532.5 

H.F. Unit 
Antenna Length 

QI 

78 1 

145' * 
235' 
l6 1 

107 1 

193' 

l)escription 

Shortest ¼4 wave 
Longest 1 4 wave 
Shortest 3/4 wave 
:Longest 3/4 wave 
Equivalent to fixed 

Shortest 1/4 wave 
Longest 1/4 wave 

* Power amplifier no longer dre~ f ull power. 

I.F. Unit 

1532.5 o• Shortest antenna 
192' Longest antenna 

1030 641 Shortest antenna 
. 315' Longest antenna 

8~.0 1601 Shortest antenna 

730 2751 ShorteGt antenna 

544 20 1 Shortest antenna (Loaded) 
350 ' Operates without loading 

520 271 Shortest antenna (Loaded) 
350 1 Shortest antenna (Unloaded) 

355 1851 Shor test antenna (Loe,ded) 

13. Harmonic Radiation: 
Performance of the XGl◄ with respect to harmonic radia

tion was excellent. On 1+080 kcs the second harmonic was 80 db 
below the fundamental. On 352 kcs tm SGcond harmonic was 50 db 
below the fundamental. 

-13-
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14- Signal Quality: 
The quality of the signal emitteci by the XGN in f light 

was good. The construction is rigid and performs very well 
under the conditions encountered in flight but is so inaccessible 
that repair work becomes difficult. 

15. Resctability :md Frequency Drift: 
Resetability and f'rcquency drift tests wer~ !llll.d0 in 

cooperation 71ith the Naval Research Labor~.tory. Results were: 
generclly sntisf~ctory. 

16. Operution of Keying Circuits: 
Certain dcfici~ncics of the kcyin6 systam are covered 

in pt:iragraph (d) of Enclosure (III). Enclosures (EEE) and (.FFF) 
show oscillogr~.ms of the keying action and th~ operation uppen.rs 
good. The relay design incorporn.tos a fc~turc ,vhich is used in 
the keying r cbys of tho Modol GP-1 3-nd the Mod:::l G0-2 trans
mittJrs which hGl ps to climinutu the bounce of the rP.c~iver 
Dlltcnna contact. This consists of .:1 holding coil which is ener
gized in the 'key up' position and thus provides more positive 
action of the reley ccn~cts anci improves the 'break-in' acti on 
of the reley. There r~re, howeYer, t'l7o objection8 to this design; 
The key rC:;l.o.y draws a steady though snull current in t!1e 'key up' 
position end s~conclly i~ has h.:ippened in the cuse of the Model 
XG0-2 that the rccoiv~r ~ntcnna contact foiled to close until 
the transmitter had been l.filQrgized. This meo.ns that the trnns
mitter filo.m~.nts must b;) energized before sign::.1.s can be received 
on a companion receiver in a normal service L~su:.llation. 

17. Elect ric:-.1 Failures: 
The mujor electriCll.l difficulty Gncotmtercd during 

test was the failure of thG rectifier sysw~ originally incor
porated in the Model XG..~. Redesign of the rectifier (Sec 
Enclosure (DDD)) by replacing one 38222 with two 38266A tubes 
hns cured this deficiency. Otho-;;~ troubl es encountered were 
fl3shover of M.O. conden&:r when SGt w~s misadjustcd, braclc
dorm of antenna series condcn&:r, br.;'"Jdown of antenna load 
coil nnd failure of keying re::lay. Thasc nnd other deficiencies 
ore covered in Enclosure (JJJ). 

18. Voltage CompcnSll.tion: 
Gonor . ..lly M-tisfnctory comp.::nsction was secured on tll 

three conditions of trt:nsmission with ~/Pe NEA-2, NEA-lA, o.nd 
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NEB-1.A generator s . The circuit euployed is of the parallel 
type G.nd exhibits the umia.l characterisvi c of requiring 
different values of compensating c~pacity for different power 
levels. , 

19. Mechanical Rug~ednoss: 
Enclosure (JJJ l i sts nUlllcrous mechanical defici encies 

but in general the construction of tno set is strong and rigid. 
It is this rigidity which enables the XGU to produce signals of 
a superior quality under flight conditions. The ctef,;cts enumer
ated should bo corrected in production models . 

20. XRAM Tests: 
Enclosure (JJJ) lists nu:m0rous dGficiuncies pertaining 

to the XRAfJ rcc~iv0rs, chiefly of a mechanical natura which 
should be corr.:?cted in production. F.J.ect?·ical deficiencies of 
the receiver and porticularly of the interphonc S""fStem are covered 
in F.oclosu.re (KKK) . 

Flight tests were made to check opar ationul character
istics of the receiving equipment and in general the results 
were satisfactory, particularly after the interpt.one system had 
been corrected. Originally some difficult,.; v;as encountered with 
the backlash in the mechanical lin.ka3e used in connection with 
the remoto tuner. The XRAM rec~ivcrs represent a distinct 
advance in recuiver design o7er previous models us~d in nava.l 
aircraft. The added sensitivity and selectivity is in no way 
objectionable when th0 equipment i s used by a radiol!l[lll, and the 
added perforI:lance is very useful. The elimination of plug-in 
coils is another excellent feature which should be incorporated 
in future designs w~crcvcr possible. Operation of the I. F. 
receiver with tht:: RDF-4 gave satisfactory r-osults. flith the out
put plug on the front of either receiver properly wired the 
Model LM crystal frequency il1dicator will also opurate satis
factorily. 

21. It is requested that two copies of the final XGN/XRAM 
report be furnished this station by the Navnl Rcs~J.rch Laboratory. 

Copy to: 
BuAcro (2) 
BuEng. 
NAF Philo.. 

J . D. Price 
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COPY NAVY DEPARTMENT 
BUREAU OF ENGINEERING 

WASHINGTON, D.C. 

MEMORANDUM OF BUREAU OF ENGINEERING CONFERENCE HELD 15 APRIL 1937 . 

Subject: NOs43068, •rest of GN-RAM Models. 

1. For the purpose of obtaining inf ormation as to status 
of GN- .RAM model test, a conference was held on 15 April 1937. 
Repr esentatives of Bureau of Engineering, Naval Research Laboratory 
and Naval Air Stati on, Anacostia, were present. 

2 . · The f ollowing points wera brought out: 

(a) Tests are not yet complete at Naval Air Station, Anacostia; 
from 2 to 4 more weeks are r equired. 

(b) Tr ansmitter DcficicnciGS 
(1) Lord Shock Absorber Buttons shoul d he 0£' higher 

rating and should be distributed to take load at front and 
back rather than in middle to eliminat e cxc,·,ssivo rocking. 

(2) 38222 Rectifier 'Iubes arc inferior and r epeatedly 
fail. Should be r•3placcd oy t ypo 38266A. 

(3) Keying Relay furnished is unsQtisr ec~ory. A relay 
similar to the G0- 2 rel ay should be i ncorporat8d for test. 
The auxil i ary lrnying r elay i s unnecessary . 

(4) K0ying Rel o.y and Ant ennu. Post locutio!l f'or the two 
Transmitters should be reversed t o provide c-w.s,~ of cmmeeti on 
to st3ndard nntcnnc:s . 

(5) Shielding between Keyi ng Rel ays and of recei ver leads 
should be accomplished to give better duplexabil ity. 

(6) Grounding Lug in relay compartment had. excessive and 
variable resis tance causing numerous operati ng t roubles. 

(7) Overlap between bands should be specified as 1% to 3% 
in order to avoid excessive overl ap i n production. 

(8) Roller Coi l breakdo;rn necessitat0d mechanical improve
ment which may have some effGct on po'il'er out puts previously 
measured. 

(9) Control Designating Symbols should f ollow G0-2 prac
tice and al so be placod on knobs. 

- 1 - ENCLOSURE (GGG) 
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Subject: NOs43068, Test of GN-RAM Models. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

(10) Tube Socket Locations should be designated by tube 
type numbers at suitabl e visible locations. 

(11) Compensating Condensers C-42 and C-62 should be 
marked 11Do not alter setting11 in order to keep inexpe1~icnced 
personnel from throwlng out entire frequency stability com
pensation. 

(12) Master Oscillator Drive and Visibil ity are poor 
and the torque and back lash exceed requirements. A drive 
similar to the G0-2 drive should be incorporat ed for test. 

* (13) HF Trs.nsrr.i ttcr Coupling not. sufficient to work 
well in larger fixed t.1ntennas. Further datu rn d0s ired 
degree of coupling is necessary. 

(14) MO Condcns2r breaks down at altitude. 

(15) Binding Posts for CFI con.~cction are d0sir0d. 

(16) Chromium Insert Switch Knobs should be lllark8d to 
indic:.i.to top and bottom position and thcsG swi t ches ulso have 
poor de tGn ts. 

(c) System Defici8ncics. 
(1) Po.vor Plugs and Cables should be murlwd. for i denti

fication of position nnd-usc . 
(2) ICS Levels are too low. Appro7.i!i!.:::tely 50 rnilliw&tts 

is n,;cded. 
(3) Control System needs further test and s t udy . Too 

confusing at present. Apparently "transmitter on 11 indicator 
lights are needed and an inte1~phone system s i milar to the 
GF-3 . 

(d) Receiver Deficiencies . 
(1) Torque, Backlash, Resei;abil i t"J, bot h remote arid local 

are not satisfactory. 
(2) Remote Band Switch Drive not satisfactor-1 bu t ma:y be 

improved by a detcnt on the drivo. · 
(3) Tube Shiolds (form f itting type) not satisfactory. 

Straight type is recommended. 
(4) 38085 Tube should have dummy grid cli p to avoid mis-

conncction. 

* Anacostia note: D0l2te sub-para . 13 above. 
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(5) Auxiliar<J Power Plug and Binding Posts interfere. 
Rearrangement needed. 

(6) Auxiliary Power Plug Wiring is reversed, and two 
of these plugs for operati ng other equipment are not avail
able. 

(7) Tuning Head not furnished with double outl~t. 
(8) Flat or Screw Type Plugs desirable for receiver 

monitor ing cables. 
(9) Dynamotor Power Pl ug simil ar to G0-2 power plug is 

desired. 
(10) Remote Control Cables apparently too light with 

excess ive nhip and wind up. 
(11) R~ceivcr Units do not line up well as to screw holes 

and plugs when tel escoped t ogether. 
(12) Trimmer Condenser Control shouJ.d bG graduated. 
(13) Loop Circuit has excessive couplLng to antenna cir

cuit . 
(14) Bleeder across Series Trimmer Condenser desirable to 

bleed off static charge s. 
(15) Selecti vity of LF receiver appears sa.tisfactorJ; on 

HF receiver sGlectivity may be t oo great and may have to be 
broadened on a nbr oad-s:harp" control provided. Ii'urther test 
on this feature i:3 necessary. 

(16) Output Lev;:il on AVC position is t oo low. 

J . It is understood that tho manufacturer desires to incor
porate the improved MO drive:r· and keying r;.:,lays (G0-2 t ype) in one 
GN model and tho model at NAS,. Anacostia will be released for about 
one v;eek for this purpose, tests of the RAM to continue in th0 ruean
time . 
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ANACOSTIA, D.C. 
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From: 
To: 
Via: 

JUL .211937 

Commanding Officer. 
The Chief of the Bureau of Engineering. 
The Chief of the Bureau of Aeronautics. 

SUBJECT: Aircraft Radio - Model GN Transmitting Equipments -
Principal deficiencies in7 Prelim.inar<J Report on. 

Reference: 

Enclosure: 
(Herewith) 

(a) Memo. of Bu.Eng conference held 15 April 1937, 
Enclosure (A) wi th BuEng ltr. NOs-4306$ (4-17-W3) 
of 23 April 1937. 

(b) BuEng Specification RE lJA 504A dated 1 Feb. 193$. 

(A) List of Ch~ alterations at contractor's works, 
22 April to 10 June, 1937. 

1. The preliminary GN transmitting equipment, in conjunc-
tion with the RAM receiving equipm.._,nt, has been under test at 
t his station since the beginning of March 1937. Major necessary 
modifications by the contractor listed on Enclosure (A) int~r
rupted these tests during the peri od f rom 2.2 April 1937 to 10 
June 1937; additional deficiencies have again intcrruptod tests 
since g July, 1937. 

2. The principal deficiencies which remain in the subject 
transmitting equipment arc the following: 

(a) 11Rolli:;r coil" H. F. and I.F. antenna tuning inductors. 
Repeated failures of the original conGtruction ( roller 
traveling on circular shaft) both at N.R.L . anr,i this 
station caused the contractor to change the construc
tion (7 April 1937) to a small roller attached to a 
spring yoke, traveling on a shaft of square section. 
Subsequent troubles, including interruption of tests 
on 1 and 7 July, 1937, due to contac t roller failure 
while in flight, indicate necessity i'or further re
design before flight tests are resumed~ 

(b) H.F. and I.F. break-in keying relays. No actual 
troubles have been experienced with these units since 
incorporation of the minor modifications descri'tied 
in item 3, Enclosure (A) . Those relays, however, 
possess a number of construct ional deficiencies which 
have given troubles on similar rclay3 incorporated in 
the GP-1 and nn ear1y experimental model G0-2 equipmGnt, 
but which have been improved in the Go-2 product ion 
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- - - - - - - - - - - ...;.. - -
model s . The outstanding deficiencies in the present 
GN relay ar e a weak r eceiving contact l'.rm, El poor 
bearing for this arm, inadequate adjustment provisions 
for contacts, an<l inferi or hold-back coil. 

(e) Contr ol and switching system. The ICS level h~s boon 
increased by the contractor to an apparently satis
factory ve.luo; the pilot's and oper~tor's control 
system, however, continues to provci impracticc,blo for 
ser vice opcr&tion, even though it follo~s in detail 
the l'~ouiromcnts lai d down in s0ction 4·-2 of refGronce 
(b). See sec . (c) (3) of paragraph 2, !lGfcrc::ncu (c.Y. 

(d) I.F. - H.F'. tran~for S'.fi t ch. This ~witch is considered 
inadequQto for s~rvicc use il1Qsmuch a~ it transfers 
only ~hu filmacnt and r~lny connections, ~hilc all plate 
mid screen po ten t i n.l s are npplicd to both transmitters 
whenever chc: keying r1.,;ley is closed. In cc~se eithor 
transmittGr develops u high-volt~go br~akdown p~th t o 
11ground11

, th0 other trnnsmi ttor cho.nncl :.:.lso becomes 
inoperative , unless switch sections for t ransferring 
the high voltages are added to the switch. Space l'lppears 
to be available at least for the adclition of a 1000 volt 
transfer section . 

(e) Inaccessibility for servicing. ~/hile thG llccess to the 
relay compartmen t is satisfactory and tuoes may be 
changed in flight if th~ airplane mock-up leaves suf 
ficient space, t he int1::rior of th0 equipment even for 
bench scr·!icing or i nspection purposes is ver~r inaccess
ible . To separate either trensmit t or unlt from the 
rect ifi er unit requires the comploto r omoval of 15 
machine screws, and 22 additional scre ·.-;s must bB r e
moved from o~ch unit to s0paratc it f rom its shielding 
case bG.forc acc.:css is g-.i.incd to tho i ntorior. 

3. This station recommends that t he following action be 
t aken in r cg~r d to t he above-menti oned deficiencies: 

(a) Require ro-dcsign of roller coils, and insertion in 
expcrimentc.l models of such coils and drive mechanism 
as contractor proposes to supply in production equip
ments. 
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F42-l/52/NA6 
(184) 

GBiffi/adl 

SUBJECT: Aircraft Radio - Model GN Transmitting Equipments -
Principal deficiencies in, PreliminarJ Report on. 

(b) Require installation and test in experimental models 
of actual proposed production relays. It is tmder
stood that the present GO-l/G0-2 relay wi.11 require 
some re-design before it will fit the GN equipment. 

(c) Mako further study of circuits and control system, 
and authorize equipment's departure from the detail 
requirements of section l+-2 of reference (c). 

(d) Require contractor ·to incorporate re-designed and 
more adequat8 transfer switch in exporim,mtal models 
for flight test. 

(e) Require contractor to consi dor improved accessibility 
to uni tfJ through re-design of unit a.ss('mbJ.y method, 
and by reducing nura1x~r of det~chnblG rnachinc screws 
to a minimum consistent with nccossary strength and 
bonding. 

4. It is rocow1uendcd that the GN tran~mi ttcr and r t-,ctificr 
1mits be: returned to tho contractor's plant for n0ccssa17 changes; 
retention of the remainder of the, oquipmont at this station will 
enablo continuation of' tests of the receiving u:nd control Gquip
mont. 

Copy to: 
Director, N.R.L. 
NAF Phila. 

- 3-
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ALTERATIONS MADE ON GN EQUIPMENT AT CONTRACTOR'S 
PLANT. BETViEEN 22 APRIL AND 10 JUNE, 1937 , 

1. Installation of two type 836 half-wave rectifier tubes in 
place of one type RK-22 f'ull-wave rectifier t ube. , 

2. Installation of modifi6d oscillator condenser driving mech
anism - H.F. unit only. Both oscillator condensers repaired. 

J. Greater R.F. clearance at antenna contacts of both keying 
relays. Rcadjustmunt of relay sequence. Omission of micro
phone r elay, and installation of a 2-mf. condenser to p~event 
sparking at key contacts. Installation of separate binding 
pos t for grounding receivers directly to eirplune fuselage. 

4. Provisions for greater clearances from switch contacts to 
ground on extcrncl untennu loading coil. 

5. Rel ocation of P.A. plat8 by-po.ss conckmscrs to give gr,30.ter 
cleara..Y1ces. 

6. Remounting of nntcnna series condenser, H.F. unit, to lessen 
possibility of breakdown to ground. 

7. Modificati on of tcrmintl on antenna bushings to prevent possi
bility of R.F. bre:.lkdown. 

8. Reconnection of variable :mtennc. loo.ding coil on I.F. unit 
so that the highest P..F. potentials c.ppc,u:· whc:-.rc there is 
little likclihcc<l of breakdown. 

9. Reduction of inductance of i nternal fixed loading coil, used 
on band l end 2 of I.F. unit, from 150 uh. to 100 uh. Th.is 
will necessitate the use of slightly longer antennas on these 
bands, but the necessary lengths are wi thi~ specificat,ion 
limits. 

10. Replacement. of stop on emission snlector switch. 

ll. Installation of binding post on each transmitter for coupling 
to the Navy ' s C.F.I. 

12. Installati on of heavier shock mountings. 99 lb. rat ing at 
J/32 11 deflection. Equipment weighs 89 lbs. 5 oz. 

13. Installation of' new control lmobs on r octifior unit. 

14. Increase in output on the I.C.S. from 19 I:lY. to 170 mv. into 
a JOO-ohm lo~d. Microphone voltage 1.30 vol ts at 1,000 c .p.s. 
Ohange effected by removing the 50,000-ohm I.C.S. gain con
trol and replacing it by 0.25-mcgohlil fixod r esistol"'. Gain 
control is now obt~ined by a 10,000-obm rheostat in series 
with the I . C. S. output transformer secondary. 
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COPY NAVY DEPARTMENT 
BUREAU OF ENGINEERING 

WASHINGTON, D.C .. 

21 August, 19.37 
MEMORANDUM FOR FILES. 

Subject: Conference with,Western Electric Company re GN Trans
mitting Equipment - Confidential Contract 4306$, held 
on 12 August, 1937 at Navy Department, Washington, D.c. 

Present : 

For Western Electric Co. 

Mr. G. A. Merquelin 
Mr. Phillips 
Mr. Whitten 
Mr . Wilson 
Mr. Nordahl 

For Bureau of Engineering 

Lt. Comdr . A. M. Gramm 
Lieut. Fra.'1k Akers 

For NAS, Anacostia 

Mr. Malcolm Hanson 

For Naval Research Laboratory 

Mr. Schrenk 
Mr. Hasti.rigs 

1. A conference was called at the request of Mr . whltten 
of Western Electric to di scu.ss t be items reported deficient in 
NAS, Anacostia letter F42-l/52/NAh (184) dated 21 July, 1937. 

2. The Western Elec tric Co. exhibited the GN t r ansmitting 
equipment which had been returned to their factory for r0design 
of the roller coil for HF and IF antenna tuning inductors . 

3. The following i terns were discussed: 

(a) Redesign of the control and switching S-JStem. The present 
s-Jstem leads to confusion between the pilot and radio 
operator in that tho pilot is unable to tell when he hears 
a signal whether or not it is an incoming signal, his 
interphone, or an outgoing signal from the radio operator. 
It was agreed that the Contrnctor•s representative, in 
conjunction with suggestions from NAS, Anacostia, should 
install a suitabli.:: S\Vitching arrangement on the test equip
ment at Anacosti a and that final approval would be taken 
up at the final conference. This system was to be de~ 
signed so that when the radio operator or pilot, t hrows 
the selector switch to ICS, then the output of the two 
receivers are mixed and placed across th~ !CS output. 
Each operator may select the r eceiver he is listening on. 
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Subject: Conference with Western Electric Company re GN Trans
mitting Equipment - Confidential Contract 43068, held 
on 12 August, 1937 at Navy Department, Washington, D.C. 

In case r eceiving interference is excessive the radio 
operator is provided with a clear channel switch, with 
spring r eturn , which may be momentarily pressed to 
provide u clear channel on the ICS system . The ques
tion of providing the pilot with lights to indicate the 
channel and emission being transmitted was discussed, 
but due to the complications involved, it was decided 
to hold this in abcyonce a.waiting the outcome of tests 
of the modifi ed control and switching system. 

(b) Redesign of the IF-HF t r n.nsfor switch so that t he set 
could be oper Qtcd on cith.::r IF or HF in ccse of f n.ilure 
to t he other sto.gc. The Contractor opposed this item, 
stating tho.t n tr.?.nsfc:r switch of a onw.11 size dezrumdcd 
by the cv:J.iluble space .'.l.Ild designed to carry the high 
voltr,ges i....-1volved would introduce o. source of f ~i lure to 
the ope:,r.1t ion of the equipm,1nt vlhich would be greater tlw.n 
~be chance of one stage fQiling. Ho point0d out the f act 
that i t rrould be necessary to introduce high voltngo le~ds 
into various parts of the equipment which would create the 
possibility of breakdown. The Bureau felt that safety 
factors de:nanded tbe inclusion 01· some means of operation 
of the equipment in case of failure to one or the other 
stage. It was agreed that t he Cont ractor would further 
study the pos si bili ty of placing n. svi:i tch or other means 
whereby a stage, if it fai led, could be cut out and the 
equipmmit continue to oper a.to on the r0maining stage . 
Such an arrangcmcn t would be in th8 na turc, of an emer
gency switch not nor mally opcratGd. 

(c) The question of inaccessibility of the set for serviclllg 
was discussed and the Contractor was of the opi nion 
t.hat a number of the scre,·1s holding the case could be 
eliminated, thus providing easier disassembly on the 
bench. The Bureau of Enginc0ring stressed the point 
that no r 8duction in the number of scre-;'.1S was desired 
if t here via::; any possibility of r 8duction of rigidity 
of the equ:i pr:icnt. It was brought out that the design 
of the cqui.pm2nt and space limitations -;1ere such as to 
pr,.::cludc repai rs wi th tho equipmsnt instt:•...l.lcd in an 
airplane and for this reason all safety f1::ntures for 
continu0d operation must oc stressed, and pctrticular 
~ t ten tion gi vcn to pro due tion equi pmon t. 

( d) Thf:: subj t!C t of r epl ace went of brc:.::..lc-in keying r uluys 
~3S discussed and ccrt~ia bad features of t he present 
relay wore poi nted out to tho Contrc-.ctor by Anacosti~. 
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Subject: Conference with Western Electric Corupnny ro GN Trans
mitting Equipment - Confidential Contract 43068, held 
on 12 August, 1937 at Navy Dopartment, Washington, D.C. 

These features included frngility of tho "cat whisker" and of 
the inaccessibility of adjusting screws. The Contractor. 
proposed the use of type relay supplied with G0-1 - G0-2 
equipment but stated tw.t none of these would be available 
for installation in th~ equipment under test at Anacostia. 
The Bureau and Anacostiu felt t hut this relay should be 
tested r,ith the equipment. The Contractor stated that they 
would preparG detailed drawing and submit these to the 
Bureau. A study of thasc drawings would indicate whether 
test of the relay ;nth the equipnont would be nec~ssnry. 

{e) The modified roller coil in the equipment was inspect~d 
and □anually oper ated. It c.ppearcd to bo i.1aterio.lly im
proved over the original design. Tho Contrv.c:tor sta.ted 
that this ha.d been rck.ted by ;;:;~chine at the uanufncturer's 
plant for sovcr~,l thousand rovoluticns i,i t.h ;ut failure . 
Anacostia stated the.t they desired to further· test the 
equipnent without l ubricating tho bco.rin6s to de toruinc 
if ony binding would result. 
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NOTES ON 'I'EST DATA, DEFICIENCIES 
AND PREFERENCES REGN/RAM EQUIPMENT 
BASED ON OONFER.ENCE OF 21 AND 22 
OCTOBER 1937 , IN BUREAU OF ENGINEF.:Rllm. 

1. The control features of the original models were fonnd 
to be not as suitable f or Naval use as the syst~.ru now incorporated 
in tentative form in t he Anacostia model. The inclusion of these 
features wit h the addition of a stde tone reversing switch and 
certain minor changes enumer ated below in f inal form in equipments 
called for by thi s contract is desired. 

2. Redesign of the I F-HF transfer switch to permit opcra~ion 
of set on IF or~ in event of failure of one unit is considered 
unnecessary. 

3. Improvement in accessibility f or Survi cing would be de-
sirable but sc.:·I:ls impracticable. ConsoqucnUy further act ion a1r 
pears unnecessary in this connection. 

4 . Undue noi se pick-up is present in transr....itter relay compart
oent. Placing by-pass capaci t9rs on both sides of the 800-cycle 
line to ground iiliniru.zeq. this. Drawing ESXX612!+25 appears satis
factory except that longer adjusting screws with knurled nuts might 
be desirable to facili tatc adjust:Jont . Windows for micrometer screws 
should be placed on top instead of a t the bottou of the corapart~ent. 

5. Roller ~oi l windings were loose. The new design proposed 
by the contr actor which employs si lYer plated copper wire wound on 
a ceramic form appears to be satisfactor.f in view of the contractor 
tests . Coi l mechanism should be lubricat ed during asseobl!· 

6 . Antenna Loa.ci Unit . 
(a) Antenna loi:.d unit control should be labal c d 11Mruc. Load11 

and 11Min. Load11 • 

(b) Induct~ncc increases with nUJ:lbsr of step. The r everse i s 
desired. 

(c) Cerkin connect i ons appear too close to the shie+ding. 

(d) If precticable, t&ps should bo taken off uach coil in line 
with end connec~ions to avoid shorting or chafing. 

(e) Unplated dct~t spr ings wer e used in ~odels. Phosphor 
br on zo spr ings suitably pla t<3d ~-10uld be considered so. tis
fnc tnry. 
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(f) One set screw is flush with knob. Correction of this 
i tem as in GO-l/G0-2 by countersinking and sealing will 
be satisfactory. 

{g) Double ended metal index line is confusing. Desire single 
ended index similar in design to those employed generally 
in the equipment. 

(h) It appears to be preferable to omit the ground tab and 
clean off insi de paint around mounting holes. This com
ment applies to all units. 

(i) A separate lotter 11F11 designation on knob is considered 
desirable. A sample calibration chart should be subm.itt~d 
for Bureau approval . 

7. Pilot's Control Box. 

(a) Greater clcaranc~ between terminals 48 and 51 in left hand 
internal plug board i s desirable if practicable • . .Fn.cing 
terminals 48 and 49 out will possibly correct :this diffi
culty . 

(b) Nameplate holes on box are in error. This should be cor
rected. 

(c) ICS-Radio Switch and Volume Control are both of the single 
hole mounting type which is not satisfactory because of 
the likelihood of rota tion. The use of keys on swi tches 
and lips on volume controls to prevent turning of unit in 
mounting is considered satisfactory. 

(d) The same objections and corrective m~asurcs mentioned in 
6(g) and 6(f) above apply here also. 

(a) The arrangement of certain cont rols is somewhnt inconv.3n
i.ent. Placing the IF-HF swi tch at top and turn so that 
the "H. F. Rec. 11 position is at t he top m1d the "I.F. Rec." 
at the bottom is considered preferable. The Call switch 
should be omittGd. The ques tion of terminology will be 
covered l ater. 

(f) 

(g} 

Size of l ettering on knobs, controls, etc . is considered 
smaller than necessar.r. Letters of l/811 standard t-.rpe for 
control designations will be satisfactory on control boxes 
and other uni ts V1hen f easibla. Na.:Y1eplate drawings should 
be su~i.tltted for approval . 

Volume control knob obscures lettering oeneath. Omission 
of designati ons "Min. 11 and 11Max. 11 and placing a circular 
arrov, with wording i;Increase Vol. 11 above the knob is con
sidered preferable . 
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(h) The designation 11Microphone 11 is very small. It will be 
satisfactor y if 11Microphone11 is abbreviated by "Mic." and 
the size of the let ters is increased. 

(i) A more satisfactory mounting means will be provided for use 
in Navy a irplanes if the ver tical. spacing between the mount
ing holes is increased t o 2-1/211 and the top holes are lo
cated 15/32" from the outside top of box. The lat.E:ral 
spacing is satisfactory. Hol,3s should be 3/1611 in dirunet Gr . 

8. Operator's Control Box. 

(a) The double- ended lmobs are insufficicnily sucured. Correc
tion along l ines in 6(f) and (g) will be sati sf'actor.r. 

(b) Same comments and action as indicated in 7(c), (f), (g) 
and (h) above. 

(c) ON-OFF swi tch should be turned so switch i s v,2:rtical v1hcn 
in 110N" position. 

(d) Present Call S~itch should be chang8d and continu.:.11.y 
spring loaded to pull left against ~pring to provide ICS 
Cl ear . The control sllould be marked accordingly. 

(e) P.rrows mn.rked 11lncr0rsse 11 should be placed above both screw 
adjustments . The labels "Min. 11 and 11Max. 11 should be 
omitted. The marking 11ICSn ond 11Side Tonc11 should be 
pl~ccd b-Jne~th the r Gspoctivc holes . 

IF HF 
(f) The upper left switch should be labeled REC and REC. 

(g) Clearance of R77 should be improved. as practicable. 

(h) Instructions covering the sliding 3helf disassembly should 
be included in the instruction book for the equipment. 

(i) Sockets have oocn inadequat~l y marked so far as the ident i
fication of the type of' tube accomrnoc.lat~d is concerned. 
The Navy tube designa t ion, i.e ., type number without pre
fix lett.3r-s , should be placed as an a id to t ube r eplace
ments in service use. The socket d~signation proper may be 
placed so as not to confuse an operQtor though be visible 
rrhen sot is placed on bench for s0rvicing. 

{.j) Stronger tolcphono plug shells should be eiaployed if prac
tic:iblc. 

(k) A side tone r eversing sv>'i tch with positions r.:u.:.rk~d 11Normal 11 

and 11Revcrsed11 should be provided. See pi:r. 1 above. This 
switch should be r.:ark<.}d "Side Tone Charuh:l1' . 
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(1) Receiver cables are difficult to detach. If practicable, 
quick detachable lock type plug-in connection devices would 
facilitate removal of equipment for servicing. 

(m) Mounting holes arranged as f ollows would be preferable: 
The four upper holes should have the same arrangement as 
in the pilot's control box. Two additional holes 2-1/2 11 

below the lower of tho above holes should be added. Holes 
should be centered .laterally. Paint should be r8moved 
around the edges of these holes. 

9- H.F. Transmitter Unit. 

(a) Celluloid calibration window warped. 'I'he use of wider lips 
and plexiglass appears to be preferable. 

(b) Blank cc.libration charts with suitable spaces for inserting 
type and serial numbers of the equipment to r1hich they 
apply would be desirable . 

(c) M.O. Dial visibility should be improved for viewing from 
above. An increase in height of opening by about l/811 

vrill be satisfactory. 

(d) The omission of the lock on Band Switch dial would be 
desirable. 

(e) Dial 11 Jl.nt. Tune11 should be changed so that readings in
crease with frequency which is the final controlled effect. 

(f) Parallrot . present on Ant. Tune dial. The graduations ara 
finer than necessary. Enln.rging the opening n.nd using an 
index line flush with diul should improve this condition. 
Marking only every ten divisions appears to be satisfactory. 

{g) Plated springs should be used on roller coil. 

(h) Bent pin in Ant. Tune Stop latch should be corrected. 
Slight bends may be necessary as a factory adjustment, 
however, and are considered satisfactorJ for this purpose. 

(i) Plated springs should be used in Band Selector Switch detent. 

{j) Large engraved letters f illed in white on five knobs as 
employed on the G0-1/G0-2 equipment is desirable. 

(k) Slide washers wore omitted under tube cover latches. This 
should be corrected. 

(1) The beaded pigtail on P.A. tube caps should be shortened 
to prevent touching shields. 
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(m) The rubber covered lead bearing against L-52 (NRL model 
only) should be changed to avoid this difficulty. 

(n) H. F. roller coil and t urn loosened. Corrective means as 
indicated above appears satisfactory. 

(o) A C.F.I. coupling post should be incorporated in equip
ment similar to the one used in the G0-1 transmitter if 
feasibl e. I t should be marked lt(;.F. I. 11 

(p) A shorting strap should be provided on the antenna series 
capaci tor and its use covered in the instruction book for 
the equipment. 

(q) Excessi ve pl ay in P.A. tuning capacitor should be eliminated. 

(r) Cover scr0w nut pl ates locations should be carefully checked 
to avoid screw interfer ence. 

(s) Cracks in cer amic coupl er frames and. roller coil forms 
should be avoided. 

(t) Coupl ing should oo properly set after tcs~ of fir~t produc-
tion equipment. 

(u) Band switch piece cr acked in Model. Correct. 

(v) R-Jl mounting is weak. It should be strengthened. 

(w) Tube connecti ons should ba cabled i f practicable. 

(x) Care should be taken to provide ad0quate clearunce for bus 
wiring in M. O. and P. A. compartment. 

10. I.F'. Tr.::i.nsmi tter Unit. 

(a) Similar comments and corrective measures apply to this unit 
as noted for the H. F. t ransmitter in 9(a), (b), (c), (d), 
(e), (f), (g) , (i) , (j), (k), (1) , (o) , (r), (t), (v) 
(R- 31) and (w) . 

(b) Highest f r equency coupling frame was cracked. Care should 
be exer ci sed to avoid this. 

(c) M. O. tube touches near bulkhead. It will be satisfactory 
to cor rect t his difficulty by stamping the louvres outward. 
This cou!Jllent applies t o both transmitter units and is under
stood to require 1/4" added dept h to such units. 

(d) Same comments as i n 9(x) above. 
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(e) Unsatisfactory drive used for M.O. capaci t or. This should 
be corrected. 

(f) Im additional column labeled 11F11 in the calibrat ion chart 
would be desir able f or t he external load coil setting. 

(g) It appears to be satisfactory to lengthen coil f orms T32 
and T33 for the two lowest frequency bands by about 1/ 411 

to obtain gr c~t~r l eakage pat hs. 

11 . Rectifi er Unit. 

(a) Singl e hole mounting of rotatable el ~ments should be avoided. 

(b) If pr acticabl e a schemat ic diagrmn of t he input po,mr 
connections should be placed inside· th.:: relay cor.ipartmen t 
covLr togeth,:,r vrith typical cali br c.ti on curves for both 
HF .'.lnd IF nastcr oscillators . 

(c) Recei ver antenna terminal posts are of an undesirable type. 
Termi~al posts as used in the G0-1 equipment are preferred. 

(d) Jumpers placed on shock mount buttons are desi rable to hVoi d 
reactance of ground lead as in G0-1 equipBont. 

(e) Unplated brass studs arc used on mct <)r.s, washers, e:tc. 

(f) Emissi on selector 5"'Vi tch bracket is w~ak. Strengthening 
of br ack-.it appears satisfactory as a corrcctiv0 r.1ec sure. 

( g} Transm t tor sclcc tor S\ri. tch s t op bcn t and broken wl th 
dru.iage to actuating ,Pins. Index nnr.ks are not prop.,;rly 
npaccd. 

(h) The use of non-breakable material such as 11plex.i.glsss11 for 
meter glasses, window covers , etc. ,, is desirable. This 
co1JL1ent is applicahl e to aJJ. meter s. 

(i) It wi ll be satisfactory if o;y·ekts are er.iployed instr~ad 
of bushings Ll'l the base. 

(j ) The use of sopar ... te an tenna relays for each transmi tter 
is considered to~~ sutisfactor"J• 

(k) An arrow should be placed ne:....r fil:-.rr.ont rheost~t control 
with v10rd increc.se. 

(1) Idcnti:'ying ;,1Qrks should be pl aced on plugs filld on jacks 
on transuri.ttar and rect ifier units . 

(m) Spark gaps appear to oo unnecessary. 
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12. Cables. 

(a} Cabl es having the following lengths are desired in lieu of 
l engths specified with proportional reduction in spares 
if agreeable. The cable lengths desired are given below: 

CABLE LENGTHS 
ON/RP,M 

At 
PJ:-es~nt Desired 

Tra.nsmi tter to Radio Power Junction Box, 12011 72" 

Transmi ttcr to Operator's Control Box, 3611 72:1 

Operator's Control Box to Ext. Control Box 12011 14411 

11 11 ti 1! ICS Po,mr, 

Side Tone (Operator ' s Control Box t o H.F. 
( 

Cables ( ti 11 I! IT IF 

RAM Dynamotor to Radio Po~cr Junction Box 

11 II 11 I.F. Receiver , 

11 11 :r H. F. Rcceiv"'r, 

H.F. Receiver to H. Y-. Reccivur Sv1itch Box, 

I.F. 11 I.F. I! 

Remote Tuner 

Remote Band Switch 

(Mechanical. Linkage) 

R.F. Units to I •. F. Units, Receiver , 
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Hee. 

ll 

switch 
box, 

11 11 

48" 7211 

5411 14411 

54" 72" 

3611 

9611 

9611 

60 11 

6011 

144" 

6011 

13211 

72n 
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(b) Identifying marks should be placed on pl ugs as covered 
in par. 11(1) above. 

13. Dyna.motor Unit. 

(a) A socket would be desirable on dynamotor unit instead of 
pr esent connecting means. Sockets taking power plugs as 
used in RU- 4 equipments are desired. 

(b) Fuse should be mounted i n small attached box having cover 
l abel ed 11Fuse11 • 

14. Mechanical Remote Control Drive. 

(a) Index notches arc 45° apart and index broach has teeth 20° 
apart. It would be desi rable to alter the construction to 
permit changing i ndex wi thout requiring r0setting. 

(b) A dctent would be desirable on bund switch crank. 

(c) Excessive torsion and backlash present in H.F. receiver 
drive which should be eliminated. 

(d) Handles have loosen~d. Stliking on both cranks are inade
quate and should be improved. 

(e) Detachable i ndex should be mode more rugged and projecting 
l i p should be omitted. 

15. Recei ver Switch Box. 

(a) The inner top side of the entering t erminal panel has very 
litile clearance to the switch. Greater spacing is de~ir
able. Lugs were bent so as to obstruct t erminal numbers. 
Ter minal lug No. 50 is too close to unit. These conditions 
should be iLlproved as pr acticable. 

(b) In the final design and construction sign.al drain by ICS 
should be avoided as rauch as practicabl e. 

(c) Placing left phone jack on left side of box would be pr e
fer abl e to pr esent design. 

(d) Box, etc., should bo prot ~cted as ~uch as practicable 
against da.L1a.ge whil~ r8moving. A guide might be feasible. 

16. H. Ji'. Recei ver. 

(a) The oporntion of the equip~cnt in service would be faci
l i tated and the applying specifications oore nearly oet 
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if t he loop terminals, loop switch and circuit are removed 
and a second plug socket is provided inst ead. A smaller 
knob should be used for the trimmer capacitor control. 
End stops are not considered neces sary on this control. 
Pr otective caps for sockets are deemed necessary. Con
tractor should submit l ayou t for Bureau approval. These 
comments apply to both r eceivers. 

(b) Plug ouUets wer e wired incorractly in models. 

(c) Receiver dials loose . This condition should bo corrected 
in both the I . F. and H.F. receivers. 

(d) Four instead of eight scraws are sugges t ed for use :L~ the 
anglu plugs while retaining thG 45° adjustabilit-J, 

(e) Right angle cable plugs arc desirabl e for front as well as 
for rear of r eceiver. 

(f) Flat head screws on dial drive arc not secured by stu.king, 
etc. Bi nding head screws with external type lock washers 
are suggested for consideration in this connect ion. 

{g) Screw heads should not proj ect over housing of band change 
f r nlile , 

(h) Dummy grid clips should be used where necessary to avoid 
confusi on to operating personnel. 

(i) Suitable marks such as letters or numbers should be placed 
on top of cans to identi fy trimmer adjust ments. 

( j) Filte~ number om-king on bottom is not plain, Should be 
corrected. 

(k) Suitable arrange~ent should be provided f or accurate l ayout 
of aounting bases. It i s suggested that the momit ing plat e 
be enlarged to butt agains t each other. 

(1) Teruinal board construction and capacitor supports should 
be inproved as practicable. Properly plated switches should 
be enpl oy1.3d . 

(B) Chassis and shiel ds are considered to be weak. Rolling lip 
on bottoo chassis edg~ of I .F. unit nppears to be satis
facto.I"J method of strengthening. 

(n) Edge of shield should be rounded off to clear button. 

(o) Protective caps should be furnished f or all outlet plug 
openings. CoG.1cnt appli es generally t o co~plet c equipoent. 
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17. I.F. Receiver Unit. 

(a) The following terminology is preferred, viz: 

(1) Medium Frequency Transmitter. 
(2) High Frequency Transmitter. 
(3) Radio Frequency Tuner - Medium Frequency. 
(4) Radio Frequency Tuner - High Frequency. 
(5) Intermediate and Audio Frequency Amplifier, etc. 

Na.LJ.eplatcs using terrrinology as above should be submitted 
for Navy approval. 

(b) Colill!lcnts in paragraphs 16(a) to (o) inclusi ve above apply 
to the I.F. Receiver Unit also. 

(c) Molded fixed mca capacitors arc pr eferred to too clamp 
type. 

(d) Holes and projecting studs are present in rear conpartmcnt. 
These should be corrected by omitting holes, etc. 

(e) Nunbcrs on interconnecting plug pa.~els cannot bo discerned. 
Should be engraved on opposite side. This appl ies .also to 
the H.F. Receiver, 

(f) More extensi?e use of elastic stop inserts and nuts is 
desirable throughout equipment when rota.r-✓ motion i s not 
involved. The use of binding head screws rith external 
typEal lockwsshers are preferred when the use of elastic nuts 
is not pr acticable. 

{g) Disassembly instructions should be included in instruction 
book to give method for gaining access to places like 
bottom of tube sockets. 

(h) Identifi cati on marks should b8 placed on separable rear 
bulkhead to minimize chunce of loss. 

18. A.F. Unit. 

(a) Bonding across shock mount buttons appe:::.rs to be necessary. 

(b) The inclusi on of a raised part as a strip r iveted around 
tube access doors, etc. , is desirable to stiffen cabinet 
und minimize possibility of water entering cabin~t at such 
places. 

(c) Comments under pll!'&graph 16(i) above e..pply here also. 
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{d} Vacuum tube sockets til'e inadequately marked. Navy tube 
type numbers without manufacturer's prefix letters should 
be stamped on chassis. It will be satisf actoz-f to place 
manufacturer ' s symbols beneath chassis. 

(e} Lal;-ge bro\'11'.1 r esistor toucbe3 certain t erminals . Melted 
wcDC is present. It should be corrected. 

(f) Plugs should have marked on shells necessa:cy identifying 
marks to pr event connection to wrong unit. Plugs and 
sockets should be numbered. 

19. Slip Covers. 

{a} Identifying marks should be placed on each cover a s by 
stenciling. 

(b} Sl ip covers should be furnished for all units and should 
f i t pr operly. 

20. Performance , Dimensions . Weight, Etc. 

(n) Certain units arc larger thtm permitted by specifications 
of contract. Proposed final sizes should be submitted for 
approval. 

(b) The equipment is hoavier thnn p8rmitted b-f ~pplying speci
fications . Consideration is being given this point. 

(c) It is believed that production transmitting equipment per 
paragraphs 1-3 nnd 2-7 of RE 13A 504A and cont ract note 
will ~e o.bout 112 l bs. Cc.blcs and plugs having present 
specifi cation dimensions neigh about 8 l bs. The uxterno.1 
loading unit adds about 3-1/2 lbs, ~ut is not included in 
the list of units given in par. 1-3 ~entioned above. 

(d) The r eceiving equipment, wi th receiver installed together 
is understood to weigh about 56-1/2 lbs. for l ocal control 
and 60 lbs. f or remote control under the same conditions, 
but without cables and linkage which varies wi th each par
ticular installation. Tho remote control head will weigh 
about 3-1/2 lbs. without linkage. 

(e) The el ectrical performance, exc0pt reset, sonsitivity, ~tc. 
appear to be in accor dance with the specifications. Reset 
accuracy should be iiaproved. Sensitivity appears satisfac
tory and will meet specifications if ueasured with a signal 
to noise ratio of J/1 instead of 5/1. The tranSC1itter power 
output and frcquenC'J drift vri th teraperature appear just to 
meet the specificati ons wit-irin t ho licits of accuracy of 
measurement. 
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(f) Ripple should not exceed 1/2 per cent rms and be not 
object ionable so far as transmitter ca.ITier is concerned. 

(g) Poor contacts were f ound in r elay compartment. 

(h) 100 per cent .modulation was not obtainable .-d th 5 per 
cent distor t i on but capubili tics considered satisfactory 
for Service use. 

21 . Miscellaneous. 

(a) ~ll type knobs simil ar to those on pilot 1 s control box 
ar~ preferred for use on r ectifier unit. 

(b) Addi t.ional engraved m~king of' ant0rn1a t erminals should 
be placed on top of relay cover. 

( c) 11ToGt" switch marl-'..ing on r ectifier unit should be chmig0d 
to 11M. O. Test" . There is need for profoct ing equipment 
against improp13rly turning power switch on when t est 
switch is throvm on . Drawing should be subr-.d ttod for 
approval . 

( d) A nnmeplr:.tc should bu placed on t op of r el ::-.y box with 
wurning plate on front of so.me coupartin.ent. 

(e) Dr-mdngs of propos•Jd ca.libt·L.ti on churgs should ba subnitted 
for approvD.l . 
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U.S. NAVAL AIR STATION 
ANACOSTI A, D.C. 

,C 1'11& 111• 
From: 
To: 
Via: 

NOV 24 1937 

Co:m.L1anding Offi cer. 
The Chief of the Bureau of F.ngineering. 
The Chief of the Bureau of Aer onautics. 

SUBJECT: Aircr aft Radio - Pr eliminary Model GN/RAM Equipments 
- Supplementary Comment s. 

Reference: 

Enclosure: 
(Herewith) 

(a) BuEng. ltr. NOs-43068 (ll-5-Vl8) of 10 Nov. 1937 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

to Th'M, NY. 

Photogr aph .AN-50884. Model XRAM Radio Receiver 
Switch Box, with Anacostia mounti~g modifications. 
Photograph AN-50885. I nterior of XRAM Radio 
Recei ver Swi tch Box, showing inadequat o r esistor 
mounti ng. 
Photograph AN-50886 . Model XRAM Radio Receiver , 
sho..ing damage to Switch Box plug shell. 
Photograph AN- 50902. Model XGN Radio Equipm~nt -
Connection in H. F. tra.nsmittor unit for Crystal 
Froqucn~J Indicator. 
Photog:-uph P.N-50903. Model XGN Raciio Equipment -
Connections for C. F .I. in I.F. transmtter uni t
Front View through botto~. 
Photograph .AN-50904, MociGl XGN Radio Equipruont -
Connections i 'or C.F .I. :in I .F. transoi tter unit-
Oblique rear view t hrough bottoE. 

(G) Photogr aph .AN-50905 - Model XRAM Rudio Rcco.iver -
Dial drive and t uning ii;:,:;chunisra. 

(H) GN/RAM w~ights . 

1. The follow:ing colill .. ents are subnitted in advance of the 
f:intl report on tests of the subject equipC1eut, and ore supple
uonto.r-1 to cotllnonts by this station's r epresentatives ut Bureau 
of Engineering ccnfer cnces of 18, 21, and 22 October, 1937. 

2. The suppl eoentary observa tions reported by this letter 
pertain to the following equip1.1ent details: 

(a) Recoi ver and ICS output power, i 1:ipedance, and E1is-
1:.atching. 

(b) Range and snoothness of various volune controls. 
(c) Wiring of transi:ii ttcr key j ack through I CS-Radio 

swi tch. 
(d) Modification of r eceiver switch box □ounting. 
(e) Unsuitabl e r esistor ruounting in receivc:r switch box . 
(f) Design detai ls of tuning drive and dial. 
(g) CFI coupling in transru.tt cr units. 
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SUBJECT: Aircraft Radio - Preliminary Model GN/RAM Equipments 
- Supplementary Comments. 

3. Laboratory measurements of output impedance confirmed 
recent flight indications that reception i s again unduly impaired 
when either pilot or radioman switches to res, whereas measurements 
by the contractor's engineer taken at tb.is station 23 August 1937 
showed that at that time this trouble had been oversorue, by suit
able impedance matching obtained with a General Radio type 166 
telephone transformer. The statement of the contractor's ongine~r 
that, by a change in con..11ection of the contractor's ICS output 
trnnsforraer he had succeeded in duplicating the satisfactory opora
tion dcuonstratod with the Gencr.11 Radio trM.sformcr~ in obviously 
in error a s shown by the following comparative data •. Th0 mcasur(~
ments were takon on tho CW beat note output of the HF r Qcoiver on 
the carri er of a local broadccst station WJSV, 1460 kcs; the 
r eceiver volume control was left adjusted where :1.pproxiL1ately 4. 5 
volts were delivered ton loud of 600 ohns. The I CS pow0r switch 
was ON, the IF receiver was ON at miniuur.n MVC position; the in
dividual headset volUiae controls and the res screwdriver volUL'.le 
adjustoent were at saxioUlil setting. The va:l'iable output load, in 
the measure~ents of 18 Noveober, was in parallel rdth one 20,000 
o.hm h2 adse t, one 20, 000 oh.r.l and one /~, 000 oho output vol tEeter • 
Slight discrepancies between observed volts and w.illiwatts ar-3 due 
to instrur.1ent errors. Asterisks indicate iupedancc for g]~,,ate::;t 
output oilliwatts. 

OUTPUT FROM H.F. RECEIVER 

:MVC: Load : Switches on RADIO Switch on ICS 
:or :Resistance:Output : Milli- :Output nlli-

Date :AVC: Obras Volt,s : watts Volts ,wtts 
23 Aug. :MVC: 600 4.5 : 25 3.5 17 
1937 . 400 4-25*: 36* : J.6* : 33* . 

300 3-4 28 2.8 23 
200 : 2.5 24 2.2 : 21 

18 Nov. :MVC: 600 : 4.5 28 0.59 0.50 
1937 400 3.4 24 0.56 0.68 . 300 ; 2. 7 20 0.52 0.80 . 

; 200 1.85 15 0.46 0 .95 . 100 : : 0.34*: 1.07/-. 
80 0.31*: 1.07* 

: 1,000 6.0* : 31* 
23 Aug. :AVC: 600 4.4 25 3.0 : 12 
1937 300 3.6 33 2.6 20 

200 3 .0 35 . 2.4 22 . 
: 125 2- 5* 38* : 2 . ~- 26* 
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SUBJECT: Aircraft Radio - Preli minary Model GN/RAM Equipments 
- Supplementary Comments. 

--- - -- -- - -- ----- -- -- -- -- --
MVC Load Swit ches on RADIO Switch on ICS 
or Resistance Output Milli- Output ' Mi l li-

Date AVC Ohms Volts watts Volts watts 
18 Nov. AVC 600 4.25 : 25 0.4 0.2) 

400 3.3 23 0.38 0.31 
300 2.7 : 21 .• 0.36 0.37 . 
200 1.9 : 1~ .., 0.33 0 .47 
60 : 0.22¾- o.65* 

12000 5.6* 26.2* 

The discrepancy between the receiver output resist-1r1ces (for 
maximum power ) measured on MVC, 23 August compared with 18 Nov
ember, may be due to possible parallel connection of a low-imped
ance headset during the measurements by th0 contractor's engineer; 
the original low AVC impedance value of 125 ohms was due to the 
shunti ng action of the volume control resistor prior to modifica
tion of this circuit. The observed present 1,000 ohm out put 
impedance of the rcc~ivcr , on both MVC and AVC, appears higher 
than desir~ble for suitable impedance matching, and in production 
should be lowered to pr eferably 250 and not more than 500 ohms. 
The most serious impairment, however, is the great loss of receiver 
output when either control switch is on ICS. Whereas t he earlier 
measurements show only a sli ght signal reduction when the switch 
is throfm to I CS, the latest measurements now show that this loss 
has become prohibitive; this apparently is due to a great decrease 
in the output impedance of the I CS system, which formerly was 
equal to that of the, r eceiver, but now appears to be less than 
one tenth of the latt~r. 

OUTPUT FROM r.c.s. SYSTEM 
(Volume control settings same as in Receiv~r Output Measurements, 
but r ecei vers free from incoming signals) 

: IVC: Load ICS -Out:eut ICS Output 
:or :Rcsistance:Mixed with Receivers: Clear Channel 

Date :AVG: Ohms Vol ts :Milliwatts Volts Mil liwatts 
23 Aug. :MVC: 600 . 6.5 65 9.0 100 . 
1937 40~ 6 . 3* 7~ 9.~ 120-lt-

JOO . 6.0 : 72 7.0 110 . 
200 : J .2 72 2-0 : 100 

18 Nov.:MVC: 600 5.0 40 5.2 . 42 . 
1937 400 : 4 . 5 . 50 5.0 55 . 

300 : 4.3 55 . 4.5 : 60 . 
: 200 : J .8 70 4.1 75 

10~ 3. Q-¾- : 75* 3-~ 8~ 
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:MVC: Load : ICS Out put ICS Output 
:or :Resis tance:Mixed with Receivers: Clear Channel 

Date :AVC: Ohms : Volts :Milliwatts: Volts : Milliwatts 
23 Aug.:AVC: 600 : 4 .0 : 30 : 9.0 : 100 
1937 300 3.7 40 6 . 5* 110* 

: 200 3.5 45 5.0 : 100 
: 125 2.8* 50* 3. 5 : 80 

18 Nov.:AVC: 
1937 : (Sa.me as MVC values of this date above) 

ICS output on 18 November is inferior to that observed 23 
August 1937; especially the 11 Clear Channel" position fails to 
gi ve the former ly observed desir able strength increase, although 
the second advant age, namel y, eliminat ion of noise due to the 
receiver, is still retained. It is r ecommended that t he ICS 
output i mpedance be made approximately 500 ohms, which is high 
enough to pr event undue by- passing of r eceived signals, yet low 
enough to give good ICS output int o two headse ts in parallel. 
It should be noted that in all above moasurGments, one headset 
is repr esented by a load resistance of 600 ohms, while two head
sets result in a 300 ohm l oad r esistance. 

4. The peak output obtainable from the H.F. r oc,:)iver, 
before saturation, fell from a value of 17.75 volts (into 600 
ohms) at full gain MVC , to only 10.0 volts for any othor set
ting; this should be corrected in production, and is probabiy 
o. r usuJ.t of the temporary modif'ication of the rcceiv0r output 
circuit . 

5. The receiver volume control, in the MVC condition, was 
found to be too abrupt near the high volume end. Thus; an out
put voltage adjusted to 15 vol t s at full gain, fell off abruptly 
to 8.7 volts on the first step of volume reduction; this also 
may be a result of the improvi sed switch box circuit modificca.tion, 
as the volune control in another unaltered box, gave less abrupt 
changes. 

6. The ICS vol 'lll!la adjusting rheostat in the oper a tor's 
transm.tt~r control box v1as found to give an 0xtremely r apid and 
critical regulation at its high volumG end; ~hen se t half-way, 
an I CS speech signal of 4. 3 vol ts at full volUw.c w&s r educed to 
less tlIBn one-quarter volt. I t is r ccorancndcd that this ac t ion 
be rendered oorc linear. 
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7 . It was noted that the ICS-Radio switches transfer the 
microphone switch buttons, but not the corresponding circuits 
of the transmitting key jacks, the latter being left in the 
radio keying circuit at all times . In order to enabl0 use of a 
t hrottle type microphone sv1i tch wh.m desired, both for radio and 
res, the key jacks in both operator' s mid pilot's transmitter 
control boxes should bo wj,.red in parallel with the microphone 
push-button circuits, through the ICS-Radio s,,itch. 

8. Enclosure (C) shows dm:.L'.lgc to the s.-;itch box plug shell 
which readily occurs during removal of t he box from the. receiver, 
inasmuch as rcle1.:.se of the knurled screw m..'.ly be expected to~
latch the box. This d.'.l!lagc, likely to occur in service, may be 
prevented by a sioplc b~ycnct slot nodific~tion effected ~t this 
station and sho,-m on Enclosure (A) . This change is recoIJ!llended 
for the production cquipraents. 

9. Past experience has shown that no circuit components 
should be connected to the "Bradleyo□ctcr11 volume control .3.ssembly 
screws, in view of their very small and undependable cl earance to 
the inner connecting straps as shown on Enclosure (B); it is there
fore recomt1ended that the resistor R- 503 be electrically insulated 
frora these screws, and be oountcd i n a more suitable 1,:anner. 

10. Two dcf8cts noted in the dial drive and tuning wachanisw 
are shown in Enclosure (G). The bearing bushing, on the· tuning 
drive end, is apparently ner cly pressed into the gear case and 
has v,orked loose; a r.iore dependable :.1ethod of securing this should 
be provided. The tuning dial itself, which worked loose in both 
receivers tested, is seen to havcl a soall positioning notch on its 
inner edgc1 engaging with a pin driven into the gear hub; this pin 
caused a rough abrasion on the inn·er f ace of the dial r etaini ng 
nut, witbout bo.,cvcr serving as· a lock for the latter . It is 
recoLU:1ended that standard Navy Practice be followed by providing 
a positiv3 lock for the diul retaining nut; th.e standard construc
tion euployed on other N~''Y ~cceivers provides a wider hub surfac~ 
on the gear, ,ii th a sr.w.11 t r.pp0d hole in place of the posi t~oning 
pin. A fillistcr-head locking screw, loc~tcd so it bears a:gainst 
n flat side: of the dial retaining nut, passes through .2 suitable 
hole in the di£u. into the gear hub, thus properly aligning the 
dial and locking its r etaining nut. 

11. Enclosures (D), (E), and (F) show the ioproved CFI coup-
ling connections incorporated into t he transraitter units at this 
station and found satisfactory for use v1ith the LM and LM-2 CFI 
equipments. The resistance drop through condenser ground connections 
is employed as coupling; by lashing the CFI connection alongside 
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the ground wire, open loops were avoided, and ~eaction on the t~ans
hli tter frequency ws.s eliminated. It should be noted th:1t .it, was 
necessary to lengthen the original short ground connection of the 
by-pasB condenser on the rear of the M.O. compartment in tho I.F. 
unit to obtain a suitable degree of CFI coupling, us shown on 
Enclosure (E). This length of load should be li:.aintainod :i.n pro
duction, with ground and CFI lead l ashed together; an indiYidua1ly 
gi:ounded lug should be provided, instc~a of 0mploying the angle 
fitting shown. 

12. The changes described in tr..is letter have bGcn affected 
in the subject cquipncnt nodel which was usod at this st&tion for 
flight tests; this rwdel will be r eturned to the contractor' s 
plant, in accord~nce ~ith Bureau instructions. 

Copy to: 
NRL Bellevue 
NAF Philn. 
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