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ABSTRACT 

DEVELOPMENT OF R.F. SIGNAL GENERATOR TS=4B(3&- .. 
(AUG.Engineering Memo. Report HCRBE-48-55," 15 September''48. 
GEORGE M„ lyroöj "Elec. SubdivisionGomnraaication and Navigation 
Laboratory, Wright Field.) The r-f signal generator was 
developed in order to provide a rugged generator for field TO® 
by the U.S0A.F. This report is being issued as a supplement to 
Memorandum Report Serial No, TSELG5-188, dated 8 October 1947» 
Earlier unsatisfactory samples submitted by'the contractor were 
modified^ r©submitteds Inspected and tested. The results of 
the inspection and tests of the resubmitted samples' are given 
in this report., It was concluded that the signal generator is 
satisfactory for field use. It was recommended that the signal 
generator be adopted as a standard item for use by the U.S.A.F. 
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MEMORANDUM REPORT 01 

SUBJECTS    Laboratory Test of TS~413(2A~A)/ü       ' DATEs 15 Sept 1& 
RcF, Signal Generator (Nos. 2eg9 3cgs 
4-cg and 5eg) 

OFFICEg      Gomm. & Nav„ Laboratory Contract No.W33-038~ae-92l6 

SERIAL NO %    MGREE~48~55 Expenditure Order No. 110-30 

A.    PURPOSE 

lo The purpose of this investigation was to test Signal 
Generator TS-423(M=A)/U units delivered by General Electric Go. on 
Contract Kb,.33-038-ac-92l6s in order to ascertains (a) whether 
or not certain deficiencies previously reported within Memorandum 
Report TSELG5-188 (dated 8 October 194-7) had been corrected by 
the contractor 9  and (b) whether or not the generators could b® con- 
sidered to be satisfactory for field us« by the U.S.A.?. 

Be FACTUAL DATA 

' 2. R.F. Signal Generator TS-A13(IA-A)/Ü ^it number 3cg 
was re-submitted for test approximately 15 May 1948. The remaining 
three units (numbers 2cgj 4-eg» and 5cg) were re=>submitted for test 
on approximately 15 June 194.8» Testing of the re-submitted units 
was completed approximately 20 July 194-8. 

3. Tests to which the units were subjected? 

a« unit No. 3cgo- The generator was subjected to a 
brief operational test in order to determine its ability to perform 
its intended functions. Following the operational check the generator 
was forwarded to the National Bureau of Standards, Washington^ D. C. 

(l) National Bureau of Standards measured the output 
voltage of the 1 volt and .1 volt ranges of the generator 
under the following conditionss 

(a) The impedance of the measuring probe was 
kept extremely high and therefor© presented a negli~ 
gible load to the generator. 

(b) The output voltage measurement was made 
at the panel jacks of the generator. 
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(c) The meter switch of the output voltmeter 
was. kept la the pans! position marked 1» 

(d) The measurement was mad® for each of the 
tiro output ranges A®»' the r-f gain of the mit was 
adjusted so as to cause the output voltmeter to 
read 10 

(2)    The output voltage of the attenuator ranges 
from a© eOl wit thru «a® 1© microvolt rang© was checked 
by we" ©f the" Ä.tiosal"lweai. of Standards standard 
attenuators and the substitution method,," Bureau of Standards 
indicated that the' precision of each measurement was sa* 
that the accuracy of the result was within B% of fee tau® 
value of the parameter under measurement» 

bo   MÄÄ'=   ThM gea^ator was subjected to a brief 
operational test in order to determine its ability to perform 
its intesded functions.   Following a twenty »tout© war»=i3p P®»«: 
under normal room conditions9 one point'on each frequency r&*§° 
was checked agalöst a"BG-2ZL-Ai frequency meter (Serial No. 187). 
The generator was placed in the Test Branch temperature-humidity 
chamber and eassosed to 32 of the t«np«atur»-tandaity cycles 
described am Sp®cificati©n Vo. H=5056o   ApproxJaately one® each 
AB-hour psriöd the unit was energised and permitted to warm ^ 
for a 20 to 30 minute period.   Following each warffl=up period» one 
point on each frequency range was checked against the B0~221=M 
freqwncy m®t®r„ 

o.   unit H®. 2©g,~   The generator was inspected in ©fäer 
to insure that previously observed defective components had been 
replaced»   Following this it was operated for a brief period of 
time in order to determine its ability to perform it® intended 
functions« 

d.   Mtje..5wo-   The generator was subjected to a brief 
operational test for a period of time in order to check its 
ability to perfor» its intessded functions.   Following this the 
generator was inspected in ©sder to ascertains 

(1) Whether or sot th® deficiencies previously reported 
within Memorand« Report No. TSEL65-188, (dated 8 October 
194?) had been corrected. 

(2) The method used by the ©onteacte to correct the 
previously reported deficiencies. 
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4. Results of tests to which th® units wer® sUfojsetsd. 

a» Ifoit Ho, 3eg;.- Bata concerning th© output veltag® 
of "üa© generator which was" received from th® National Bureau of 
Standards axa shown in Exhibit A. It shows that the design of the 
attenuator of th» generator was such that it satisfied th® require- 
ments of paragraph E-2d of th® applicable specification« 

b. felt lo„ 4eg.~ The data observed during th© 32-day 
ten^erature-humidity test ffl® shorn in Exhibit B„ It shows that the 
generator was designed in such a manner as to enable it to successfully with- 
stand 32 days of exposure to the temperature~humidity conditions required 
by Specification No. H-5056. 

©* "Wait lo. ,2©$.° Inspection of the generator showed that 
all of the previously observed defective components had been replaced 
and that the generator was in good working condition«, 

d» unit I®. ffege- The detailed inspection of th© generator 
showed the fallowings 

(1) The undesirable phenomenon which was previously 
reported in paragraph 5a(2) of Memorandum Report No a 
TSELß§»lB8 (AoFo voltmeter ^indicating approximately .08 volt 
even though no A.F« modulation signal was applied across 
the input to the meter) was found to have been corrected. 
Each of the two 4 mffd capacitors in th© power supply f liter 
had been replaced hj unit® of higher capacitance values. 
The additional filtering thus provided corrected the 
undesirable phenomenon noted above, 

(2) The uaäesir&bl® phenomenon which was previously 
reported in paragraph 5®.(3) of Memorandum Report lb. 
TSELG5-188 (R.F. voltmeter pointer varying its position 
proportional to power supply line voltage changes) was 
found to have been corrected. The original 6J6 tube in 
the voltmeter circuit was replaced with a new 6J6 tube. 
Following such action the undesirable phenomenon noted 
above was found to have been eliminated. 

(3) Paragraph E-2d of th® applicable specification 
requires that under no load conditions TS-4U(XA,-A)/iJ 
R.F. Signal Generators shall be capable of producing an 
output signal of at least 1 volt amplitude at any frequency 
throughout the frequency range of 15  k© to 40 me« It was 
fourad that corrective action had been taken by the con~ 
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tractor axd that the TS»433(Ä-A)/ü R0F0 Signal Generator 
was, whan Tesutonittedp eapsble of prodiasiog a 1 volt output«, 
ßorreotion of the previously noted «desirable' low voltage 
output ©f the TS<^13(XUJ0Ar' Ä.F.'Signal Generator (See 
paragraph 5b(l)''öf lemoraataa"Report Ho. TSEL&5-1&&) was 
©btai&ed by removing the &6-6A power tub® is the output 
stage aad'replacing that tube with"'a 6AG7 type of tab©. 
fhe 64G7 tdb© provides sufficient amplifieation at the 
higher freqaeneies so as. to enable the TS°413(X&=A)/IJ RoFo 

Sigzaal Generator to produce the aieoessary 1 volt output* 

(4) It was found that the control shafts of the 
various controls had bees redesigned asd had beesa eonste«ted 
©f a new type ©f glass base pheztolie resia material,,   The 
new eontrol ©hafts were of smb. a desiga that they were 
capable of performing their inteaded ftostions satisfactorily 
both during ana following the 32~da.y temperatee-hamidity 
test,,   In other wordsp the uasatisfaetory phenomena whioh 
were previously reported is paragraph §b(2) of Memorandum 
Report Ho. TSS»C5-188 were found to have been ©orre-oted» 

(5) The BBdesirable mierophcai© effects which had bees 
reported previously ia paragraph 5(b)(5) of Mamoraadtna Report 
No. TSELG5-188 were fouxd to have been oorreeted, 

C. CONCLUSIONS* 

5. A staäy of the data obtained during the inspection of the 
foup TS-413(XlHlL)/tJ RoFo Sigaal Generators following modifioatioa aaä re- 
desiga.of the units by. the ©extractor has led to,the following eoaoltssioas§ 

a.   The resubadtted T3-£33(2i*4}Yu RoFD Siga&si Geaerators 
are designed in stioh a. mam.®]? as to enable %em to operate satisfactorily 
both dtari&g aad following eseposiare to 30 of the temperatwre-h^Bidity 
eyeles described withia USIF Specification Hb. 71-505 6. 

bo   The eontraetor has corrected the various deficieneies 
whioh were previously reported within Memorandum Report No. TSELC5°180„ 

e,   The restabmitted TS_413(Xl-A)/U RoF0 Sigaal Generators 
are cons trusted ia sash a nsanner as to enable them, to meet the require- 
ments of the specifications covering the item» 

B„ .REOClfflENBJHOlSs 

6, It is recammeaded that the resubsitted models of TS-413(Ä-*y& 
R.F. Sigaal Generator b© aooepted by the Government,, ... 



MCKBBC-48-55 
15 Sept AS 

7. Inasmuch as the TS-£L3(XA>-A)/U R«F. Signal Generator 
is, to the best knowledge available within this Laboratory, the 
most rugged instrument of its kind available at the present time, 
it is recommended that the item be designated as standard for 
U.S.A.F. field vse. 

PREPARED BY 
GEORGE M 

APPROVED B: t 
J^SöJSUCJ - ßtu(JxiJh^r 

DANIEL M. HARVEX, Colonel, USÄF 
Chiefs Comm» & Nav. Laboratory 

APPROVED BI 
. C, RIVES/ Brigadier General USAF 

Chief, Electronic Subdivision 
Engineering Division 
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