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ABSTRACT

DEVELOPMENT CF R.F., SIGNAL GENERATOR TS-413(XA-A)/U.”
(AMC. Enginesring Memo, Report MCREE-48-55, 15 September '48.
GEORGE M. Myron, Elec. Subdivision Communication and Navigation
Laboratory, Wright Field,) The r-f signal geperator was
developed in order to provide a rugged generater for field use
by the U.S.A.F. This report is being issued as a supplement to
Memoranduti Report Serial No. TSELC5-188, dated 8 October 1947.
Barlier unsatisfactory samples submitted by the contractor were
modified, resubmitted, 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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DEVELCPMENT CF R.F. SIGNAL GENERATOR TS-413(¥A-A) /U, '
(AMC . Engineering Memo. Report ‘MCREEC-48-55, 15 September 48.
GEORGE M; MYRON, Elec, Subdivision Communication and Navigation
Laboratory, Wright Field.) The r-f signal generator was
developed in order to provide a rugged. generator for field use
by the U.S.A.F. This report is being issued as a supplement %o
Memorandun Report Serial No. TSELC5-188, dated 8 October 1947.
Esrlier unsatisfactory samples submitted by the contractor were
modified, resubmitted, 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
enerator be adopted as a standard item for use by the U.S.A.F.
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. ATR MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE
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MEMORANDUM REFORT ON

SUBJECT: Laboratory Test of TS-413(XA-A)/U DATE: 15 Sept 43
R.F. Signal Generator (Nos. 2eg, 3eg,
Log and Scg) B
CFFICE: Comm. & Nav, Laboratory Contract No ¥33-038-80-9216
SERIAL NO: MCREE-48-535 Expenditure OrderNo, 110-30
4. PURPOSE

1, The purpose of this investigation was to test Signal
Generator TS-413(¥A-A) /U units delivered by General Electric Go. on
Contract No. 33-038-ac-9216, in cwrder to ascertains (a) whether
or not certain deficiencies previously reported within Memorandum
Report TSELC5-188 (dated 8 October 1947) had been corrected by
the contractor, and (b) whether or not the generators could be con-
sidered to be satisfactory for field uvse by the U.S.A.F.

y B. FACTUAL DATA

2, R.F. Signal Generator TS=413(XA-A)/U unit number 3cg
was re-submitted for test approximately 15 May 1948. The remaining
three units (mumbers 2cg, 4eg, and 5cg) were re-submitted for test
on approximately 15 Juns 1948, Testing of the re-submitted units
was completed approximately 20 July 1948,

3. Tests to which the units were subjected:

a. Unit No. 3¢z.- The generator was subjected to a
brief operational test in order to determines its ability to perform
its intended functions., Following the operational check the generator
was forwarded to the National Bureau of Standards, Washingtom, D. C.

(1) Bational Bureau of Standards measured the output
voltage of the 1 volt and .1 volt ranges of the generstor
under the following conditionss '

(a) The impedance of the measuring probe was
kept extremely high and therefore presented a negli-
gible load to the genmerator,

( (b) The output voltage measurement was made
‘ at the panel jacks of the generator.
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(c) The meter switch of the cutput voltmeter
was kept in the panel position marked 1.

(d) The measurement was made for each of the
two oubpub ranges when the r-f gain of the unit was
adjusted so as to cause the output voltmeter to
read 1.

(2) The output voltage of the attenuator ranges
from the 0L volb thru the 10 microvolb range was checked
by use of the Wabtioval Buream of Standards standard
atteruators apd the substitution method, Bureau of Standards
indieated that the precision of each messurement was such
that the accuracy of the result was within 13% of the trus
value of the parameter under measurenent,

b, Dnit o, dog.- The gemerator was subjected to a brisf
operational test in omder to determine its ability to perform
its intended functions. Following a twenty ninute warm-up period,
under normal room conditioms, one point on each frequency range
was chscked against e BC-221-AA frequency meter (Serial No. 187).
The generator was placed in the Test Branch temperature-bumidity
chanber and exposed to 32 of the temperature-bunidity cycles
descrived in Specification No. T1-5056. Approximately once each
48-hour period the unit was epergized and permitted to warm up
for a 20 to 30 minube period, Following each warm-up period, one
point on each frequency range was checked ageinst the BC-221-AA
frequency meter,

Unit No. 2op.- The generator was inspected in oxder
to insurs that previously observed defective components had bsen
replaced. Following this it was operated for a brisf period of
time in ordsr to determims its ability to perform its intended
functions,

d., Unit No. 5cg.- The gemerater was subjected to a brief
operationsl test for a pericd of time im order to check its
ability to perform its imbtended functions. Following this the
generator was imspscted in orxder to ascerteinsg

(1) Whether or mob the deficiencies previously reported
within Memorsndum Report No, TSELC5-188, (dated 8 October
1947) hed beem corrected. :

{2) The method used by the comiractor to correct the
previously reported deficiencies,

2




MCREEC-/ 8«55
15 Sept 48

4. Results of tests to which the units were subjected.

a. Unit Mo, 3Jez.- Data comcerming the outpubt voltage
of the generator which was received from the National Buwreau of
Standards are shown in Exhibit A. It shows that the design of the
attenuator of the generator was such that it satisfied the require-
ments of paragraph E-2d of the applicable specification.

b. Unit No, 4cg.~ The data observed during the 32-day
temperature-hunidity test dreshown in Exhibit B. It shows that the
generator was designed in such a manner as to enabls it to successfully with-
stand 32 days of exposure to the temperature-humidity conditions required
by Specification No. 71-5056.

e, Tnib Ed; 2eg.- Inspesction of the gemerator showed that
all of the previously cbeserved defective components had been replaced
and that the generator was in good working condition.

d. Unil Mo, §§g,m' The detailed imspection of the generator
showed the followings

(1) The undesirsble phenomenon which was previously
reported in peragraph 5a(2) of Memorandum Report No.
TSELC5-188 (A.F. voltmeter.indicating spproximately .08 wolt
even though no A.F. modulation signsl was applied across
the input to the meter) was found to have been corrected.
Each of the twe 4 mfd capacitors in the power supply filter
had been replaced by units of higher capacitsnce valuss.

The additional filtering thus provided corrected the
undesirable phemomenon noted abovs,

{2) The undesirable phenomenon which was previcusly
reported in paragraph 58(3) of Memorandum Report No.
TSELC5-188 (R.F. vwoltmeter pointer varying its position
proporticonel to power supply line voltage changes) was
found to have been corrected. The original 676 tube in
the voltmeter circuit was replsced with a new &I6 tube,
Following such action the undesirable phenocmencn noted
above was found to have been eliminsted.

(3) Paragraph E-2d of the applicable specification
requires that urder no load conditions TS-413(XA-A)/U
R.F. Signal Gemerators shall be capable of producing en
output signal of at least 1 volt amplitude at any frequency
throughout the frequency range of 75 ke to 40 me. It was
found that corrective action had been taken by the con-
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tractor ard that the TS-413(XA-A) /U R.F. Signal Gensrator
was, when resubmitted, capeble of producing & 1 volt output.
Gorrection of the previously noted undesireble low voltege
ouibput of the 18-413(XA-4)/U R.F. Signal Generator (See
parsgraph 5b(1) of Memorandum Report No, TSELC5-188) was
obtained by removing the 6L6-6A power tibe in the output
stage exd replacing that tvbe with a 6AG7 type of tube.

The GAG7 tube provides sufficient amplification at the
highar frequencies so as to ensble the TS-413(XA-A) /U R.F,
Signal Geperator to produce the pecessary 1 volt cubpub.

(4) It was found that the control shafts of the

varione econtrols had been redesigmed and had been comstructed
of & new type of glasss bese phenmolic resin material. The

new econtrol shafts were of such a design that they were
cepable of performing their intended functions satisfacterily
both during snd fellowing the 32-day temperature-humidity
test, In cther words, the unsatisfactory phemomena which
were previously repcrted in paragraph 56(2) of Memorandum
Report No, TSELCS-188 were found to have been cerrected.

{(5) The wedssirable microphenic effects which had been
reported previcusly in peragraph 5(b)(5) of Memorandum Report
No., TSELC5-188 were found to have bsen corrected.

C. GONCLUSIONSs
5, A stuly of the data cbiained during the imspection of the

four T8-413(¥A-A) /U R.F. Siznal Generators following modifieation and re-
_desigm of the units by the conbtractor has led to the following comclusionss

g, The resubmitted T5-413(XA-A)/U R.F. Sigual Generators
are designed in such e memmer as to enalble :'@hem to operate satisfactorily
both during and following exposure to 30 of the temperature-humidity
cycles described within USAF Specification No. T1-5056.

. b. The contractor has corrected the various deficiemcies
which were previously reporbted within Memoraxdum Report No, TSELC5-188,

. The restbmibbed TS-413(XA-A) /U R.F, Signal Gemeraters
are constructed in swsh a manmer as to euable them to meet the require-
ments of the specificalions covering the item,

D. REG@KMENDMIOM:

6. It is recommended trab the resubmitted models of TS-413(XA-A)Y
R.F. Sigmal Gemerator be ecespled by the Govermment. . o

A
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7. Inasmuch as the TS—A.lB(XA—A) /U R.F. Signal Generator
is, to the best knowledge availeble 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.AF, field use.

PREPARED BY M M W
_ GEORGE M, WARON, Radio Endineer
APPROVED BX(Q@ ~ %A e(xtm/%’a

DANIEL M, HARVEY, Colonel, USAF
Chief, Comm. & Nav. Laboratory

RIVES, Brigadiér General USHF
Chief, Electronic Subdivision
Engineering Division
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