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AUTHORIZATION 

1. This problem was authorized by Bureau of F.ngineering letter, 
reference (s). There ere listed five additional re.ferences, (b) to (f) 
inclusive, pertinent to the prohlez. 

Reference: (a) BuEng.let. F42-1(9-7-W3) of 19 Sept,1934, 
(b) Specifications RE 13A 489A, · 

OEJJ-;CT 

(c) NRL Report No. A-1045 of 10 April 1934, 
(d) NRL Report No. R-11.38 of 25 March 1935. 
(e) BuEng.let.. FL..2-1(11-8-V/3) of 17 Nov. 1934. 
(f) N.A~S. Anacostic. ltr. F42-l/Na6(185) of 17 July 1936. 

2. The object of this test was to detennine the extent of the improve-
ments in tvro sample uni ts modified in accordo.nce with the findings of s. prior 
test, ref. (d), on a production set. This report is therefore E-upplementary to 
ref. (c) and ref. (d). 

ABSTful.CT OF TEST 

3. A check was ma.de of the changes in construction und performt:cnce 
of the two revised production units Ylith reference to the recommendc,tions of 
ref. (d). Mechanical c-,hangeE were determined by inspection. Audio outputs and 
radio frequency vari~tions with ambient temperature of E. selected crystal and 
of the heterodyne oscillator in two selected settings were determined by 
rnee.suremen t. 
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CONCLU~IONS 

(a) The Model LJ frequency indicators as modified should be s&.tis-
factory for use in the Naval Service. 

(b) These modifications have in general corrected the defects noted 
in the report on tests of the eorlier models as discussed in ref. (d). 

(c) The accuracy of setting the frequencies near 7500 kcs. is still 
poor v1hen using primary crystal check points. The use of secondary crystal 
check points reduces these inaccuracies . 

RECOMMENDATIONS 

As a i-em.dt of these... tests the following recommendations are made: 

(a) That the Model LJ frequency indicators as modified be considered 
satisfactory for use in the Naval Service and that all units be so modified. 

(b) Tha.t the secondary crystctl check points be indicated on the 
calibration chart. 

(c) That the instructionbooks be revised to shovr ell changes due to 
the modificstion. 



MATEF.lAL UNDER TEST 

4. Two production Model L.J &ircraft cr ystal frequency indicator·s, 
seri1:,l~, #24 and #60, were submitted by the contractor; with modif'ications to 
co:::-rect the objectionable features reported in ref. (d). The description of 
par. 5 of ref. (d) applies except that c Type 41 tube has replaced the Type 
37 tube for the audio output stb.ge. Plo.tes L, and 5 show the modified model. 

METHOD Of' TEST 

5. Modifications in mechanical construction v,ere checked by 
inspection . De t erminstion of the bc±cklRsh and zero signal zone wo.s made 
as follows. Wi th a knowledge of the zero signal zone, measured in divisions 
on tbe fine adjustment dia.l over the angular rotation between where the signel 
di sapper.rs and reappears with hllgclar motion continuous in one direction, the 
buckla:::b i::: found by deducting the zero divisions from the total divi.:ions of 
no signal when the dial is rotated forwE,rd and backward betvreen the points 
where the signal just a.ppe,:.rs and where it just appeors again. This reversed 
movement evidently includes both the backlaeh and the zero zone. 

6. Audio output for the vari ous conditions under test was measured 
by an output wattmeter with the output loading set e..t 600 ohms . An external 
signal of 1/2 volt was supplied from the ~:tandard signal generator c-nd its 
exact frequency was adjusteci to give an output note of the desire<l audio 
frequency as determined by beat comparisons with the audio oscillator. 

7 . Measurements to determine crystal frequencies and temperature 
drifts for the crystal and the self-oscillator were made by the Laborntory 
standard frequency equipment. Inasmuch as two previous tests of this type 
crystal frequency indicator had been m&.de, only one crystal was checked for 
temperature dri.ft. 'Ibis was taken from -26°c to +50°c. A determination of the 
frequency at +10° C of the rem&.ining crystals was considered sufficient. An 
exact determination was made e.lso of the hett,rodyne drift from -26°C to +50°c 
for c low frequency and for&.. high frequency setting. 

8. The following instruments were used: 

Weston D.C. voltmeter, Model 45, #15346, Range 0-300-750- V. 
Weston D.C. voltmeter, Model 1, #39709, Range O-J-15-150 V. 
Westinghouse D.C. milliammeter, Type CX Range 0-50 m. a .• 
Weston D.C. ammeter, Model .301, #202927, Range 0-1 amperes. 
Genera.I Radio Audio Oscillator Type 513-B #80. 
General Radio ~tandard Signal Generator, Model LC-A #2. 
General Radio Output Pov.er Meter, Type 583-A #67. 
Temperature Control Box. 

DATA REC0RDBD 

9. A summary of the data recorded is: 

(a) Zero zone and backlash for each cry::.ti::1.l; Table 1. 
(b) Power requirements; Table 2. 
(c) Audio outputs of crystal frequency indicator: 

(1) Ser.#24, Crystcl oscillator position with 1/2 
volt input from standard signal generator; 
Table 3, 
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(2) Ser.//24, Heterodyne osci1l ator posit.i on with 1/2 vol t 
input from su.nd&rd signc..l gener a tor; Table 4. 

(3) Ser.#24, Crystal excitation for cci.libr ~tion with vol 1une 
control fet at the 11 caHbre.ting 11 position; T~.ble 5, 

(4) Ser . #60, Heterodyne oscillator with 1/ 2 volt input f rom 
stc:mdard s i gnal genera tor; Table 6. 

(5) Ser.#60, Crys tal oscillator with 1/2 volt input from 
s t andard signal genera tor; Table 7. 

(6) Ser. /160, Crystal excitation for cali'bra.tion with 
vol ume set at the 11cr.litrating" position; Table 8 

(d) Ser .#24 - Frequency tempera ture dri ft of 500 kcs. crystal 
-26°C t o +50°c. Plate 1. 

(ej Ser.#24 - Crystal frequencies at +l o0 c. Table 9. 

(f) Ser . #24 - Heterodyne temperature dr ift at 500 kcs . - 26°c to 
+50°c. Plate 2 . 

(g) Ser- . #24 - Heterodyne temperature dri ft at 4235 kcs. -26°c 
to +50° c. Plat e 3. 

10. An es tin:c.te of the limits of err or i n the various mec.suren,ents is : 

H.ESULTS_OF_TEST 

Audio power output 
Temperatures 
Radio frequencies 
iudio frequencies 
D. C. Voltages 

+10% 
+0.1% 
+0.001% 
- 2c1 + /J 

±1% 

11. The general order of the recommendc,tions of ref. (d) will be 
followed: 

Backlesh - A greot irr.provement has been made in reduction of tbe backla sh 
and null zone alt hough no mechanical a.djustment has been provided to effect or 
maintain t, further correction. Table 1 gives the value of both for ellch cry£.t&l, 

Zero Correction - No cbru1ge has been made. 

Audio Output - Tables 3 to 8 inclusive give tbe audio output for various 
conditions of opera tion; speci al c,re was tc.ken to return to the some ~udio 
f requencies as the measurements were made f or the various radio frequencies. 
The six audio frequencies a.t whic.b audio outputs were taken for each radio 
f requency, forms a satisfactory picture of output performance, as 1000 cycles 
is very close to the maximuo. Me~sureinents have been taken for the crys tal 
oscillator position and heterodyne oscill a t or position with 1/2 volt external 
input from a standard signal generator. Output measurements v,ere taken also 
in the "calibrating" position provided to set the heterodyne Viitb the crystal, 
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at the "calibrating" posi tion of the volume control. This position of the 
volume control is turned well back so as to give a moderate coupling from the 
crystal oscillat or &nd thus provldeG a more accura te setting of t he heterodyne 
0~4cillator against the crystal oscillator. 

Outputs a.re v1ell above the minin:.ums specified in par. J- 6(d) of ref. (b) 
except for the third harmonics of 4135 in the heterodyne position. 'lbe 
increase of output over t he previous units tested has been achieved by use of 
a type 41 output tube in place of the type 37 tube formerly employed. 

Fairly complete data have been taken for the Ser.#24 unit v;hile for the 
Ser .#60 the number of measurements were reduced. 

In connection v,it-h the l arge difference between Ser.#24 ci.rld Ser . #60 on 
the "c&lil::rating" position, Table 5 and Table 8, other checks show the 
variation in eff ect of the volume control for the same angulf::r position to be 
the principal cause. Thi::. varie.tion is not important as only a we&.k. signal 
i~ required to check the heterodyne agains t the crystal and the volume control 
ccn be set to gi ve the desi red strength of bent signal for either a check 
agr,ins t or for an external signul . 

Fixed Capacitors - Inspection shows that the fixed capci.ci tors in 
question have been replaced by new ones which are rated at .300 volts D.C. 
These should be satisfactory. · 

Coupling between Crystc:J. and Het~~~ - As shorn in Table 1, the null 
zone has been reduced to where it is considered satisfacto1·y. 

Oscillator Constimcy under Shock - A test made at 544 kcs gave & shift 
of 60 to 100 cycles for the self-oscillator and of perhaps 20 cycles for the 
crystal oscillator when the crystGl frequency indica.tor was hit smc..rtly by 
the band and rocked back &nd forth vi gorously on its base . The change was 
determined by the departure from the 500 cycle note of the audio oscillator 
to which the output of the cryst&l frequency indicator had been adjusted by 
zero beat just prior to each test. 

Groood Connections - Ground connections are m&.de in thr ee places through 
t he bolt s that hold the tube socket. Two fiber washers protect tbe lsol entite 
piece in each case and are thus interposed bet ween the ground leud and t he 
frame which f orms the ground. This type of ground is ummtisfactory. 

Fiber Washers - A test was made on one of the fiber washers noted above 
t o determine its response to moisture. As removed from the set it me&sured 
. 059" - .060" thick. After soaking in water for 16 hours tbh thickness 
increused to . 081-1/2" - . m!2-1/211

• The washer was then dried on top of a 
hot steam radiator for a half hour when it measured .060-1/2" - . 061-1/2". 
No further shr inkage resulted from another half hour of drying. 

T~be Clamps - Modifications have been made in the tube clamps so that 
there is now direct access to the tightening s crews for using a screwdriver 
to set up on the socket or t o free it. 

Crystal Coupling Capacitor - A fixed capacit or of 15 llilllfds hus been 
substituted for the former .s.djust&ble fixed capacitor f 10 to 70 mrnfds . 



Mounting of Crystals - The crystccl tc.ble now rot&tes with satisfactory 
clearances in all positions. 

Marking of Tube Sockets - Designations Vl, V2, and VJ are stenciled on 
the sockets with explanations of their meanings in the description book. 
The tube type applying bas not been m;:....rked on the socket. 

Bracket on Chassis - No additional bracket ha.s been added to the reor 
of the chassis to support it when the chassis is out of the case. 

Spare Parts to Accompany Test Sets - The two sets provided for these 
tests we1·e received without spare parts. 

Volume Cont rol - There is considerable irregulerity in the operation 
curves of the volume controls for both sets and there is also a marked 
divergence between the form& o f the two curves. Some frequency effect 
c.ccompwiies the change of position of the volume control . 

Crystal Accuracy - Plate l gives the results of a temperature frequency 
ru11 made on the 500 kc crystal. 11.11 other crystals were checked sati::fe.ctorily 
for oscillations at each temper~ture measurement point. Measurements were 
m;;-.de cl.so of the frequency of all ten crystals at +10°C t o determine their 
accuracy. All but two; nrunely, the 425 kc and 4135 kc crystc1J.s, were within 
the specified tolerance of reC. (b}, par.J-26. 

Power Requirements - Table 2 gives the power inputs at 200 volt6 and at 
265 volts. The former was taken with a battery supply and the latter with a 
Type AD-5 Model 2941 dynamot or for a ll.odel RU receiver but with the receiver 
not connected. 

Instruction Book - The instruction books now issued will not be correct 
for sets modified in accordance with the changes made in unit.s #24 and #60. 

12. The results of the flight tests are given i n Navel hir Station, 
t.nacost ia, letter, ref. (f), which forms Appendix A of tbif report. From 
these tests it will be seen that the modifications have m&.de the indicator a 
useful piece of equipment. The frequencies at which flight tests of the 
c.:.ccuracy of sett ing were made using the heterodyne oscillator were at points 
where the greatest inaccuracies were observed. 'lhese accuracies can be 
improved by usine secondary crystsd check points for setting the heterodyne 
oscillator. 

CONCLUSIONS 

13. The Model LJ frequency indicators as modified should be satis-
factory for use in the Naval Service. 

14. These modifications have in general corrected the defects noted 
in the report on tests of the earlier models as discussed in ref. (d). 

15. The accuracy of setting the frequencies nes.r 7500 kcs. is still 
poor when using primary cryf!t.&l check points. The use of secondary crystti 
check points reduces these inaccuracies. 
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Kc Crvstal __ .,,_ __ __ _ 

4235 
4205 
l,J.35 

541. 
516 
500 
440 
425 
375 
355 

Plnte Vol t~ 

200 
200 
265 
274 
266 

TABLE 1 

Backlash and Zero Zone for Ea.ch Crystal 

Cli'l #24 

Plate Amps 

.013 

.0165 

.0275 

.0222 

.0270 

Null Divisions 

1/2 
1/2 
1/2 

4-1/2 
4 
4 
4 
4 
2 
2 

TAELE 2 

Pov,er Requirellren t s - CFI #24 

11 • .32 
11.32 
11,32 

Fil .Amps 

,65 
.65 
.65 

Backlash Divisions 

2-1/2 
2-3/4 
3 
3 
2-3/4 
2-1/4 
2 
2-1/1► 
3 
2-1/4 

Remarks 

Calibration Position 
Heterodyne Position 
Calibration Position 
Crystc.l Posit.ion 
Heterodyne Position 

The battery supply for all the above readings was 12.0 volts. 



TABLE J 

Milliwatts Audio Output-Crystal Position - C.F'I #24 

Kc Cycles Audio Frequency 
KC CrystaJ SSG 100 200 500 1000 1500 2000 3000 

355 355 16 68 200 210 145 95 33 
710 10 33 95 88 85 59 25 

1065 2.5 7 22 26 19 14 5.5 

425 425 33 64 :t.65 168 65 21 
850 9.5 35 110 120 62 29 

1275 7.5 13 39 43 18.5 10.5 

500 500 23 65 185 200 103 50 
1000 3 19 30 102 58 25 
1500 l 4. 5 22 28 16 7 

544 544 17 58 205 210 115 55 
1088 7.5 36 114 135 76 35 
1632 4 19 64 75 40 18 

4135 4135 7 25 72 85 48 21 
8270 18 J.8 14 18.5 9 4 

12405 .2 1.0 3.8 4.6 2.3 .9 

4235 4235 5.5 20 60 85 49 22 
8470 1.0 4.4 15 17.5 9.5 4 

12705 . 3 1.3 4.3 5.0 2.5 1.1 



Kc Kc 
Het SSG 

355 355 
710 

1065 

425 425 
850 

1275 

500 500 
1000 
1500 

54/4. 541+ 
1088 
1632 

4135 4135 
8279 

12405 

4235 4235 
8470 

12705 

TJJ3LE 4 

l1illiwatts Audio Output-Heterodyne Position 

CFI #24. 

Cycles Audio Frequency 
100 200 50Q 1000 1 500 200Q __ ;_QQQ__ 

32 80 190 220 180 135 59 
35 80 205 225 175 125 52 
22 50 40 155 120 85 33 

24 54 112 100 52 27 
5.5 20 60 70 39 15 
6 20 60 70 36 14 

30 65 110 112 70 36 
10 30 75 85 45 18 
10 35 79 88 47 18 

10 45 120 155 102 50 
6 22 85 110 54 22 
5 20 75 98 50 20 

3.1 10 33 40 20 5.8 
.08 .15 .8 16 .8 .3 
.02 .10 .15 .2 .08 .OJ 

5 14 57 65 34 13 
.3 1.5 7. 5 10 5 2.0 
.2 .4 1.5 1.8 1.0 .4 



TABLE :i 

Milliwatts Audi.o Output in Calibration Positlon \Vi7..li. Volu.11e 
Contr ol Set at "Cal 11 

- C.FI #24 

K~ . \., Cycles Audio Frequency 
Cr·\:stal =-· 100 20Q .. 500 1000 2000 3000 

355 2.5 6.5 20 2Lt 12 5 
L,.25 17 31 90 96 58 31 
500 12 32 65 60 26 11 
544 26 33 48 62 30 13 

4l35 7 24 60 64 26 9 • .5 
/,235 14 29 65 62 27 9.5 

TABLE 6 

Milli1v".',ttis Audio Outpu t - Heterodyne Position - CFI #60 

Kc Kc 
He!; S'--'-~ ;,.A.l 100 200 500 1000 2000 JOOO 

5U. 54/, 7 39 60 145 95 31 
1088 4-5 55 120 155 80 28 
1632 3.5 85 105 1.35 66 21 

355 355 21 62 155 200 135 6$ 

710 7.5 55 190 210 110 31 
1065 3-5 55 100 135 70 25 

L.235 4235 1.5 13 32 50 25 9.5 
8470 . 2 1.1 6. 8 4 1.7 

12705 .05 -4 2.1 2. 7 1.3 • 5 



Crystal Kc 

Me&.surad Kc 

% Deviation 

Crystal Kc 

Maasured Kc 

% Deviatlon 

TABLE 9 

Crystal Frequencies at +10°c. 

CFI ;¥24 

3.55 375 425 

355.012 375.055 425.175 

• 0031. . 011+9 .0401 

516 541 .. 4135 

516. 060 51../4.018 4136.1 

. 0116 .0033 .0266 

440 500 

440.038 500.053 

.0086 .011 

4205 4235 

4205. 2 4235.3 

.0048 .0071 
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F42-l/NA6 (185) 
(Serinl 36097) 

copy 

U. S.i'1AVAL AIR STATIOi.1 

hNACOSTIA, D. G. 
GfilH/dg 

From: 
To: 

CoC1manding Officer. 
Director, Nav:il Research L~bor~tory, 

Jmacostia, D. C. 

JUL 17 19.36 

Subject: Aircraft Radio - Modified !Aodel LJ Frequency Measuring 
Equipment - Report on Flight Tests of. 

References: (a) N.A. S.,Anacostia, Report RT-2, dated 12 February 1935. 
(b) BuEng. ltr., NOs-32109 (3-30-WJ ) dated 14 August 1935, to 

N.R.L. with copy to N.A.S., Anacostia, D.C. 

Enclosur es: (A) N.A.S., Anacostia, "Comments on Revised Model LJ .Frequency 
Meter" , of 9 June 1936. 

(Bj Photogr aph AN-34392, Rear view of original and modified units. 
(C) Photograph AN-34393, Bottom view of original a.nd modified 

units. 

1 . Under authority of ref~rence (b), representatives of the Naval 
Research LaboratoI"J on 21 Mey 1936 delivered a contractor-modified model LJ 
equipment, Serial No. 60, for flight tests, and outlined verbally the 
procedure des ired to enable most efficient cooperation with the Laborator;' s 
ground measurement facilities. 

2. The subject equipment was installed in OJU-1 airplane No. 8810 
on 26 May, 1936, in conjunction wit.'1 a model GF-3 tro.nsrnitting and RU-/.,A 
recei ving equipment. The equipment was then tested on t~o flights, with a 
total flying time of 3 hours. Additional operating tests were conducted in 
the laboratory. 

3. The following co-opera tive results were obtained during flight 
tests on 26 May 1936, the airplane wit.~ call letters 52R adjusting its 
t:ransrai ttlng frequencies wi fa t.lle revised LJ equipment in flight, while 
precision ground measurements on these tr~..nsmissions were made at the Naval 
Research Laboratory; in addition, flight measurelilents were taken on several 
oroadcas ting s tRtions of dependable knov,n frequencies, by zero beating the 
LJ heterodyne -9.gainst the broadc1:::st carrier as received with the RU-4A 
equipment, in non-oscillating MCW position. The field strengths of the 
broadc~sting s tations selected represent widely different signal levels, 
being approximately 125 micro-volts per meter for WFIL, 1000 for WC.AO, and 
100,000 for WMbL. 

Transmitting 
Station: 

52R 

Flight Measurement 
wit."1-i LJ, kcs: 

42.35,0 

Appendix A, page 1. 

Ground Measurement 
at N.R.L., kcs : 

4235. 41 
4235. 38 
/4235.JJ 



Fl.2-l/NA6 (185) NllS ANl,COSTIA, D. C. 
(Serial 36097J 

Subject: Air cruft Radio - Modified Modal LJ Frequency Measuring 
Equipment - Report on flight Testa of. 

T:ransrai tting 
Station: 

52R 

52R 

52R 

WM.AL (630 kcs) 

WCAO (600 kcs) 

WFIL (560 kcs) 

flig!it Measur·ement 
with LJ, kcs: 

6690.0 

7535,.0 

633.5 

601.6 

559,9 

Ground Measurement 
at N.R.L. , kcs: 

4381.0 
4381.3 
4381.4 

6681.36 
6680.03 
6680.86 

7517.6 
7518,3 
7518.l 

4. The l+.235 kcs measurements were taken directly against the crystcl, 
whi.ch accounts for the relative accuracy. 'Ihe 6690 and 7535 kcs measurements 
employed tne heterodyne oscillator in a r..nge consider.:ibly removed from the 
noia.inal crystal check points, and are not of satisfactory accuracy. Very 
much improved accuracy in this region was subsequently found obtainable by 
employing addit.ionr-.J., less removed crystal check points, found to be pre;;c;ent 
on frequencies equal to one and one-half times the nominal crystal frequencies. 

5, 'n1e flight tests shov1ed the general operation of the equipment, 
previously reported U."'l.satisfactory under reference (a), to be improved to 
such an extent as noVI to render the equipment quite useful. Detailed comments 
upon performance, remaining defects, and recommendations are contained in 
Enclosure (A), whfoh was prepared for the Bureau of Engineering conference on 
subject equipment held on 9 June 1936. " 

6. Enclosures (B) and (C) show reur and bottom views, respectively, of 
the interior of an original and of a modified U."li t, the latter being at the 
right in both views. 

?. It is recommended that the existing LJ equipments be modified 
similarly, with additional compliance with items B, C, and D of Enclosure (A), 
and correcting, as far as practicable, the remaining minor defects outlined in 
mclosure (A). The resulting equipment, while not measuring up to the latest 
standHrds and requirements for this class of apparatus, should prove of con­
sider able value, especially for its intended use ci.board patrol airplanes in 
,~onjunction with model GO radio installati ons. 
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F Li2-l/NA6 (185) NAS, ANliCOS'rIA, D. C. 
( .Serial 36097) 

Subject: Aircraft Redio - Modified Model LJ Frequency Mec.rnuring 
Equipment - Report on Flight Tests of. 
- - - - - - - - - ~ - - - - - - - - - - -

8 . For purposes of information and reference, it is requested that 
t his btation be supplied with t,vo copies of t:ne Labora tor y's report, when 
is3ued, pertaining to the subject equip~ent . 

/s/ V. C. GRIFF'rn 
~ - - - - - - - - -

Copies to: BuAero. (2) 
Bul'.:ng . (1) 
N. A.F. (1) 
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Radio Test ' Section , 
N. A. S. Anacostia 

\ 

9 June 1936. 

CO&VJ3NTS ON R1VISED UODEL W .FREQUEl~CY MET:!.'RS 

Defects Corrected: 

1. Audio output is now satisfactory. During flieht tests able to 
adj ust ir..O. of GF- 3 transmit ter, even with P. A. deresonated, in 8 
M. C. band, either against heterodyne oscillator or direct against 
Crystal harmonic; and to 9050 kcs, against het. osc. Audio out put 
l s now sufficient to provide good inter-harmonic crystal calibration 
point s in 6, 9 ,and 12 YC be..'1.ds, where b;;.dly needed to avoid 
excessive error. 

2. Excessive mechanical backlash plus excessive width of zero beat zone, 
whi ch was about 20 degrees, has been corrected, zero bea t zone now 
only l to 2 di visions. 

3. Model tested did not exhibit previously required excessive rnechMical 
correct ion range of mor e than 1/ 2 turn (or 50 divisions); only about 
15 to 20 divisions of correct ion were ever required . 

4. All crystal check poi nts required by spec' s have been marked on chart. 
(Additional inter-ha!"lllonics s till desirable) 

5. Rubbing of cr-;1stal.s againt-t bottom of case has been eliminated. 
6. Un-pl ated crystal coupllne condenser replaced by fixed molded unit. 
7 • .oinding posts now held secure by high-grade phenolic spacers. 

Follovring def ects s till exist: 

a . Poor accuracy around 7500 kcs. 
b. R.F. attenuator near highest level shifts frequency somewhat. 
c . Crystals still difficult to see and not protected from spray. 
d. Tube clamps employ loseable nuts instead of threaded inserts. 
e . No tube types marked near the t ube sockets . 
f . Serial numbers shown on case only; not on panel, chassis or 

chc..rt. 
g . No revised circuit diagram or revised instructlon book suppl ied. 

RECOUMJ:::N DAT IONS: 

A. In view of excell ent cor rection of main def ects, now r endering 
equipment quite useful especially f or patrol plane squadrons, 
recommend altera tion of remaining W equipments, with addition 
of following: 

B. Furnish new circuit diagrams and revise instruct ion books . 
C. l>lark front panel externally, and calibration chart holder, 

prominenUy wit.i Serial No. 
D. Add inteI'TJlediate cryst al check points to obtain required 

accuracy in 6, 9, 12, me bands. 

ENCLOSURE (A) 


