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1. AUTHORIZATION

The tests herein reported were authorized by the Bureau of
Engineering in letter N0s-26769(12-29-W8) of 6 January 1934 to Director,
Naval Research Laboratory.

2, OBJECT OF TESTS

The object of the tests was to determine whether three production
models of TBF transmitting equipment complied with paragraph 3-7-2
of Specifications RE 13A 442B and with the two special requirements
contained in paragraph (1) of Bueng letter NOs-26769(12-29-W8) of 6
Jenuary 1934 to Director, Naval Research Laboratory, which is quoted
belows

"A bonus for exceeding the requirement of Par. 3-7-2 will
be as follows: Two percent of the contract price shall be
allowed in case the temperature coefficient of frequency
is reduced to 0.0012 per cent per degree Centigrade. £An
additional two per cent of the contract price shall be
allowed in case the temperature coefficient of frequency
is reduced to 0.0009 per cent per degree Centigrade. The
figure upon which this bonus shall be determined will be
the average temperature coefficient of frequency determined
from the several transmitters which are subjected to the
type tests under which these measurements are required.”

3. MATERIALS UNDER TEST
The materials umnder test were three Model TBF Transmitting Equipments

supplied by the Westinghouse Electric and Manufacturing Company under
contract NOs-26769.

Serial No. Destined for Instalistion on:
32 USS MINNEAPQLIS
34 USS TUSCALOOSA
35 USS RANGER

4. REFERENCES

The following references were used as a guide for the conduct
of the tests:

(&) Bueng letter NOs—26769(12-29-W8) of 6 Jan.193/ to Dir.N.R.L.

(b) NRL Report No. RE-171 (BuEng Prob.T5-3) (Test of Preliminary
Model TBF Transmitter).

(c) Specifications RE 134 442B.

5. METHOD OF TEST

Each of the three Model TBF equipments was installed in the tempera-
ture controlled chamber at the U.S. Bureau of Standards and tests conducted
in accordence with paragrasph 3-7-2 of reference (c) as modified by
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paragraph 1 of reference (a). The Burezu of Engineering wes informed
(orally) of the results of these tests and after & conference on

Jenuary 21, 1934 between representatives of the Bureau of Engincering

and the Naval Research Laboratory, it was decided to have & representative
of the Westinghouse Electrie and Menufacturing Company make such
adjustments of the equipment under test as were deemed necessary. The
results of each adjustment were carefully observed and recorded.

6. DATA RECORDED

Observations were recorded at ten minute intervals during the
numerous test runs required. This data is submitted in tabulated form
end in the form of curves in the tables and plates appended hereto.

7. RESULTS

Model TBF; Serial No. 32

The first test conducted with Transmitter Ser. No. 32 was made at
3000 KC, The ambient temperature was varied from 25 degrees Centigrade
to 30, to 35, to 50 and then back to 25 degrees. During this test the
original edjustment of the compensating condenser in the mester oscillator
circuit was used. Table No. 1 and Plate No. 1 list the results of this
test.

Table No. 2 and Plate No. 2 record the results of a test conducted
at 3000 KC where the ambient temperature was veried from 25 degrees to
15, to 10, to 5, to zero and back to 25 degrees. The original setting
of compensating condenser was used.

- Table No. 3 and Plate No. 3 record the results of a test which was
conducted in order to check the results of the test listed in Teble No. 1.
It was discovered that in the first test (Table No.l) the LH measuring
equipment had been adjusted te the first harmonic of 3000 KC; therefore,
in order to eliminate any possible discrepency, the test listed in Table
No. 3 was conducted with the LH equipment adjusted to 3000 KC. The
close agreement between the two tests indicate that no errors were
introduced by the method of measurement used in the first test.

A study of Tables 1 end 3 indicated that a greater frequency
change per degree centigrade occurred in the region of 25 to 35 degree
when the ambient temperature was varied in 5 degree steps than in the
region of 35 to 50 degrees or 50 degrees to 25 degrees when the ambient
was varied in 15 and 25 degree steps. In order to determine whether
any large temperature coefficient was missed or obscured due to the
larger changes in ambient temperature it was decided to conduct a test
wherein the temperature was varied between the limits of 25 and 50 degrees
in 5 degree steps. Table No. 4 and Plate No. 4 list the results of
this test. ;

Since the previous tests demonstrated that the temperature co-
efficient in some parts of the temperature range were in excess of 0.0009%,
the compensating condenser was reasdjusted in an attempt to improve the
performance of the transmitter. Table No. 5 and Plate No. 5 list the
results of a test conducted at 3000 KC wherein the ambient temperature
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was varied from 25 to 30, to 35, to 50 and back to 25 degrees. This

data shows thet the readjustment of the compenseting condenser improved
the performance of the equipment at this freguency (3000 KC) and at this
range of temperature (25 to 50 degrees),

Table No. 6 and Flate No. 6 record the results of & test conducted
at a frequency of 2000 KC wherein the ambient temperature was varied from
25 degrees to 10, to 5 to zero and back to 25 degrees. In all instances
the temperature coefficient was less than 0.0009%. The original setting
of the compensating condenser was used during this test.

Table No. 7 and Plate No. 7 record the results of a test conducted
at a frequency of 2000 KC wherein the ambient temperature was varied
from 25 degrees to 30, to 35, to 50 and back to 25 degrees. This test
also was conducted with the original setting of the compensating condenser.
It will' be noted that the temperzture coefficient was less than 0.0009%
in a1l cases.

Table No. 8 and Plate No. 8 record the results of a test conducted
at a frequency of 4500 KC wherein the ambient temperature was varied from
25 degrees to 35, to 50 and back to 25 degrees. This test, conducted with
the original setting of the compensating condenser, shows that the
temperature coefficient over this range of ambient temperature was in
excess of 0.0015%.

Table No. 9 and Plate No. 9 record the results of a test conducted
at & frequency of 4500 KC wherein the ambient tempersture was varied from
25 degrees to 10, to 5, to zero and bzck to 25 degrees. This test was
conducted with the original setting of the compensating condenser. The
data shows that zs the ambient temperature approached zero degrees
centigrade the temperature coefficient became increasingly larger until
between 5 and zero degrees the temperature coefficient was 0.0017%.

Table No. 10 and Plate No. 10 record the results of a test conducted
at a frequency of 4500 KC wherein the ambient tempersture was varied
Trom 25 degrees to 50 degrees in 5 degree steps and then returned from
50 degrees to 25 degrees in one step. This test was conducted with the
original setting of the compensating condenser. The data shows that
the temperature coefficient varied between the limits of 0.001 and 0.002%
over this range of ambient temperature.

Table No. 11 and Plate No. 11 record the results of a test conducted
at a frequency of 4500 KC wherein the ambient temperature was varied from
25 degrees to 35, to 50 and back to 25 degrees. This test was made after
the compensating condenser had been re-adjusted. The data shows that
this re-adjustment of the compensating condenser greatly improved the
temperature coefficient in this range of ambient temperatures.

Attention 1s invited to Tebles Nos. 4, 9 and 10. Two Model LH
Visual Frequency Measuring Equipments were used to record these tests.
The agrecement between the two sets of readings secured in this menner is so
close that it removes any doubts as to the accuracy of the measurements.

During the course of the foregoing tests it was observed that the
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greatest temperature coefflicient existed at the highest frequency of the
transmitter (4500 KC). Therefore, it was decided that whenever a re-ad justment
of the compensating condenser was made suffizient information zs to the
efficacy of the adjustment could be obtained by conducting tests at 4500

KC only. Table No. 12 records the results of a test conducted with

transmibter Serial No. 32 at a frequency of 4500 KC wherein the ambient
temperature was veried {rom 35 degrees to 50 degrees and from 5 degrees to zero
degrees. This test was conducted after the compensating condenser had

been re-adjusted a second time by the Manufacturer's representative.

The results of this test show that the second re-adjustment improved

the temperature coefficient between the ambient temperatures of 35

degrees to 50 degrees from 0.0014% to 0.00083%.

L third re-adjusiment of the compensating condenser was made on
March 2nd end a test conducted at 4500 KC wherein the ambient temperature
was varied from 5 degrees to zero, to 35 degrees and then to 50 degrees.
The results of this test show that this third re-adjustment of the
compensating condenser still furtner improved the operation of the trans-
mitter. After this last adjustment the temperature coefficient between
5 degrees and zero was 0.00188%; between O and 35 degrees 0.00053% and
between 35 and 50 degrees 0.00041%. The detailed results of this test
will be found in Table No. 13.

Table No. 31 summarizes the results attendant upon the various
adjustments of the compensating condenser mede on TBF transmitter Serial
No. 32 at 4500 KC.

Table No. 32 summarizes the resulis of the various tests conducted
in connection with Transmitter Serial No. 32 with the compensating
condenser at the original setting as received from the Menufacturer.

Model TEF3 Serial No., 34

Transmitter No. 34 was tested at 4500 KC only, since the previous
tests in comnection with Transmitter Serial No. 32 indicated that if the
proper setting of the compensating condenser was obtained the temperature
coefficients at 2000 KC and 3000 KC were zlways smaller then at 4500 KC.

Table No. 14 lists the results obtained with the compensatbing
condenser left set at the original adjustment as received from the
Manufacturer. The ambient temperature was varied through the range of
35 degrees to 50 degrees. The temperature coefficient obtained during
this test was 0.0022%.

Teble No. 15 and Plate No. 12 list the results of a test after the
first re-adjustment of .the compensating condenser had been made by the
Manufacturer's representative. This test was conducted at 4500 KC wherein
the ambient temperature was varied from 25 degrees to 30, to 35, to 50
and back to 25 degrees. The data shows that a decided improvement
resulted in the temperature range of 35 to 50 degrees, the temperature
coefficient being 0.00038% instead of 0.0022% as obtained with the
originel adjustment. The coefficient over the range of 25 to 50 degrees
did not exceed 0.00073%.

Table No. 16 lists the results obtained when the amblent temperature
was varied from 5 degrees to zero. The compensating condenser was at
the same adjustment as recorded in test listed under table No. 15. The
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temperature coefficient &t this rence of ambient, 5 degrees to Zero,
was 0.00194%.

Table No. 17 lists the results of a test conducted after a second
re-adjustment had been made, wherein the adjusting screw of the
compensating condenser had been turned 40 degrees past the point of
contact with the condenser plate. It will be noted that the temperature
coefficient over the range of 5 degrees to zero is substantially the
same as in Table No. 16.

Table No. 18 covers an ambient temperature veriation of 35 degrees
to 50 degrees, using the 40 degree adjustment of the compensating
condenser described under Table No. 17. The temperature coefficient
at this range of ambient temperature is 0.00046%.

Teble No. 33 summarizes the results obtained with the various
edjustments of the compensating condenser of Transmitter Serizl No.3.

Model TBF3 Serial No. 35

Table No., 19 lists the results of a test with the original
adjustment of the compensating condenser wherein the ambient temperature
was veried between the limits of 35 and 50 degrces. This test was
conducted at & frequency of 4500 KC znd the temperature coefficient
was determined to be 0.00115%.

Table No. 20 and Plate No. 13, 1list the results of a test conducted
at 4500 KC wherein the ambiesnt temperature was varied from 25 degrees to
30, to 35, to 50 and back to 25 degrees. The compensating condenser had
been adjusted to a 35 degree setting, i.e.; the adjusting screw of the
compensating condenser had been turned 395 degrees past the point of
contact with the condenser plate.

Table No. 21 and Plate No. 1/ list the results of a test conducted
gt 4500 KC wherein the ambient temperature was varied from 25 degrees
to 30, to 35, to 50 and back to 25 degrees. The compensating condenser
had been adjusted to a 55 degree setting.

Table No. 22 and Plate No. 15 list the results of a test conducted
at 4500 KC wherein the ambient tempersture was varied from 25 degrees
to 10, to 5, to zero and back to 25 degrees. The compensating condenser
wes at the same setting as in the test listed under Teble No. 21,
namely 55 degrees.

Table No. 23 and Plate No. 16 list the results of 2 test conducted
at 3000 KC wherein the ambiert temperature was varied from 25 degrees to
30, to 35, to 50 and back to 25 degrees. The compenscting condenser
was adjusted to a 50 degree setting.

Table No. 24 lists the resgults of & test conducted at A500 KC
wherein the ambient temperzture waes varied from 5 degrees to zero. The
compensating condenser wes sdjusted to & 50 degree setting.

Teble No, 25 1ists the results of & test conducted at 4500 KC
wherein the ambient temperature was varied from 5 degrees to zero. The
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TR L v nodenser wWe sainsted o oo J tdecrpne 2ntting
compensating condenser wes adjusted to a 45 degree setbing.

Teble No. 26 lists the results of a test conducted at 2500 KC
wnereln the ambient temperzture wes varied from 5 degrees to zero. The
compensating condenser wes adjusted to a AC degree setting.

Table No. 27 lists the results of a test conducted at 4500 KC
wherein the ambient temperazture was varied from 35 degrees to 50 degrees.
The compensating condenser was adjusted to a 40 degree setting.

Table No. 28 lists the results of a test conducted at 3000 KC
wherein the ambient temperzture was varled from 25 degrecs to 10 degrees,
to 5 degrees, and then to zero. The compensating condenser wss
adjusted to a 40 degree setting.

Teble No. 29 lists the results of tests conducted at 2000 KC wherein
the ambient temperature was varied from 5 degrees to zero and from 35
degrees to 50 degrees. The compensating condenser was adjusted to a
L0 degree setting.

Table No. 30 lists the result of a test conducted at 3000 KC
wherein the ambient temperature was varied from 35 degrees to 50 degrees.
The compensating condenser was adjusted to a L0 degree setting.

Teble No. 34 summerizes the results obtained with the various
adjustments of the compensabing condenser of Transmitter Serial No. 35.

8. SUMMARY

A summery of all the tests conducted with Transmitter Serisl No. 32
with the compensating condenser &t the original setting as received from
the Manufacturer is listed in Teble No. 36. This table shows that the
average temperature coefficient of the transmitter at @ll the frequencies
messured and over the entire temperature range from zero to 50 degrees
Centigrade is 0.00094%. The averzge temperature coefficient at 2000 KC
is 0.00053%; at 3000 KC it is 0.00082% and at 4500 KC 0.00135%. After
the transmitter had been adjusted by setting the compensating condenser
to 40 degrees (the final value arrived at) the average temperature
coeffieient at 4500 KC was reduced to 0.00094%.

Transmitter Serisl No. 34 was not submitted to the large number of
tests to which Serisl No. 32 was submitted. The test conducted with
Transmitter Serial No. 34 in its originzl condition was made at 4500 KC
at ambient temperatures between the limits of 35 and 50 degrees Centigrade.
The temperature coefficient was found to be 0.0022%. After Transmitter
Serial No. 34 was adjusted so thet the compensating condenser was set to
the optimum value (40 degrees) the temperature coefficient zt 4500 KC
between the limits of 35 and 50 degrees Centigrade was 0.00046% and the
average coefficient over the range from zero to 50 degrees was 0.00119%.

The temperature coefficient of Transmitter Serial No. 35 with the
original adjustment of thé compensating condenser between the limits of
35 and 50 degrees Centigrade was found to be 0.00115% at 4500 KC. After
this transmitter had been subjected to a large number of tests wherein
numerous adjustments of the compensating condenser were tried, it was
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determined that the optimum velue for the compensating condenser was

an adjustment where the adjusting screw was rotzted in a clockwise
direction 40 degrees past the point of contact with the condenser plate.
This adjustment was made in an ambient temperature of 20 degrees Centi-
grade. The average temperature coefficient st this 40 degree adjustment
determined from tests conducted at 2000 KC, 3000 KC and 4500 KC, over

a range of ambient temperatures of zero to 50 degrees Centigrade,

was 0.00051%.

The average temperature coefficient of sll three sets, Seriel Nos.
32, 34 and 35, after the compensating condensers had been adjusted to
the 40 degree setting, was 0.00088%.

A study of Table No. 34 will reveal that the compensating
condenser of any TBF transmitter may be so adjusted that it will favor
any given portion of the temperature range between O and 50 degrees
Centigrade. However, as the coefficient at the zero degree end becomes
smaller the coefficient at the 50 degree end becomes larger. It will
further be noted that the 40 degree adjustment of the compensating
condenser is the adjustment which permifts one to obtain the smellest
temperature coefficient simulteneously &t both ends of the temperature
range, namely, zero &nd 50 degrees Centigrade.

9, CONCLUSIONS

A survey of the data collected during these tests indicates that the
results may be influenced by a number of factors. For instance, the
tests show that the temperature coefficient at 2000 KC is always smaller
than the temperature coefficient at 4500 KC. Therefore, in obtaining
an average coefficient based on all tests, this value would be smaller
if a preponderance of the tests were conducted at 2000 KC, and,
conversely, the coefficient would be larger if the greztest number of tests
were conducted at & frequency of 4500 KC. For example, Teble No. 32
lists a series of A2 temperature coefficients, 8 of which are figures
based on 2000 KC, 21 on 3000 KC and 13 on 4500 KC. If 21 of these
temperature coefficient calculations had been based on results obtained
at 4500 KC, the average coefficient would have been greater, while if
21 of the tests had been conducted at 2000 KC the average coefficient
would have been smaller.

The data shows zlso that elthough the final setting of the
condensers of all three transmitters was adjusted to 40 degree
great an accuracy &s possible, the temperature coefficient of
between O degrees and 5 degrees Centigrade st & frequency o
between the limits of 0.00108% and 0.00192%. This would *
compensating condensers of the various transmitters are
duplicates, or that it is impossible to arrive at exac’
regardless of the pzins expended in meking the zdjust

It should be borne in mind that the adjustme’
condenser involves measurements and mechanical r
megnitudes. A change in adjustment of the cor
degrees to 45 degrees causes a portion of thr
through a distance of epproximately 0.0058"
to 50 degrees causes a movement of about *




arn adjustment which requires this degree of precision will remain fixed
over any considerable psriod of time under service conditions since the
movable plate of the compensabing condenser is fabricated from bi-metallic
materiel which mey suffer from aging effects.

10. FPROBAELE ERROES IN RESULTS

It will be noted that numerous caiculations In this report zre
carried out to the fifth decimel plece. It should be understood that
the 1imit of &ccurzcy of the BModel "LH" Visusl Frequency Meesuring
Eguipment is to the fourth decimal place. During the course of these
tests it was discovered, however, that due to the minute adjustments which
were necessary in determining the optimum setting of the compensating
condenser it was necessary to toeke into consideration calculations which
extended to the fifth decimal plezce in order to determine the trend of
the adjustments.

11, DISCUSSIGN

Reference (&) requests that comments be forwerded regarding any
errors or omissions noted in the preliminsry Instruction books furnished
with the TBF transmitting equipments. The instructions books were found
to be sdequate for placing the equipment into commission and for locating
any troubles which might arise when new equipment is being operated for
the first time. It is believed, however, that it would be desirable to
require that preliminary instruction books contain a calibration curve
of the master oscillator znd the various amplifier circuits. The con-
tractor did furnish a list of transmitter settings but it would be more
convenient to have this informction in the form of a curve.

The various items entering into the censtruction of the transmitters
sre gilven symbol numbers and letters in the instruction books and upon
the wiring disgrams. However, in the transmitter itself such items as
resistors, condensers, inductors, etc., are merely marked with the value
and type number, but are not marked with the symbol number. Since
numerous items enterirg into the construction may have the same value and
type numbers it is difficult to locate the particuler item with which one
is concerned. It is recommended that in future specifications it be
required that the symbol number be attached to the corresponding part
in the transmitter. Some equipment supplied under Navy specifications
is so marked and it has becn found to be & greet zid when servicing the
equipment.

The type test data forwarded with reference (z) has been examined.
A number of errors were discovered in the data submitted on Transmitter
Serizl No. 59 headed "Government Witness Type Test.®™ These errors consist
of duplications, erronecus calculations and applying data obtained at
3000 KC to the 2000 KC tests. HNotations have been mede on the data
sheets indicating these errors.

Reference (a) requests that the production models be examired to
determine whether the defects noted in the preliminary model as reported
in reference (b) had been corrected in accordance with the procedure
outlined by the Bureau of Enginecring. Referring to peragreph 4 (pages
1, 2, 3 and 4) of reference (b), the following comments are submitted:
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Par. 2-8. 1In the production models potentisls in excess of
500 wolts sre insul I by meens of micalex or Isolanbtite.
Par. 2-10. The design of tke sntemna coupling condenser has

been improved to preveunl the possibility of arcing.

Par. 2-11, The plate overload relays may be adjusted to
operate at slightly more than normel load.

ar. 2-24, No meteilic handles sre used on the controls of the
transmitter.

Par. 3-1. Mn improved comsftruction has been incorporazted
into the production models so that it is possible to serviece
the thermostat and the interior of the master cabinet with a
minimum of trouble.

Par.3-7-8. The temperature controlled cabinet of the trans—
mitter has been so modified that it resches equilibrium at 60
degrees in a periocd of three hours.

Par. 3-10. The control of the "muster oscillator range switch®
has been modified so that it may be operzted with ease and
precision.

Par. 3-14. Controls "E", "F", MH"™ and "K" have been modified
so that they conform to the requirements of "Positive Gearing".

Par. 3-15. The knurled head screws in the locking device of
the tuning controls have been modified so as to prevent the
possibility of loss,

Par. 3-16. The tuning irductors in the Intermedizte and
Power Amplifiers have bLeen increased in value so that accurate
resonsnce conditions can be obtained at 2000 KC.

Par. 3-30. A check of the filsment voltmeter shows that it is
accurate to within 0.2 volt,

Par. 3-32, The rear shield of the transmitter has been diviced
into two sections for ease in handling.

Par. 3-36. The "Adjust-Tune-Operate" swltch has been provided
with stops.

Par. 3-37. An improved form of test key had been provided which
overcomes the objections to the original test key.

Per, 10-2-1. All transmitters were so packed that no damage
resulted in shipment. It was noted, however, that the flexible
leads connecting to the rear of the master oscillabtor unit

had & tendency to chafe against the aluminum support at this
point. This support is In the form of & shallow sluminum channel
about three inches wide, lined with sponge rubber. All danger of
chafing is eliminated if a portion of the top web of this chunnel
is removed. This modification was made to sets No. 32, 34 and 35
before they were re-crated for shipment.

All filement 1life meters functioned accurately and recorded
correctly during the course of the test.




IABLE NO.1
TBF Transmitter; Serizl No. 32
Effect of Change in Amblent Temperature

(Origiral Adjustment of Compenszting Condenser)

Frequency - 3000 KC

Ambient Cabinet Line
Time Deg. C. Deg. C. Frequency Volts
09:10 24.5 60.1 3000.350 228
20 25.0 60.1 255 229
30 25.5 60.5 209 229
40 2542 60,75 160 228

50 24.9 61.0 133 228
10:00 25.2 61.1 103 228
10 25.0 61.25 086 226
20 25.1 61.25 064 227

(Key open 10 mirutes while tempereture was changed)

30 30.0 6l.5 175 228
L0 29.9 61.5 147 226
50 29.8 61.5 170 223
11:00 30.0 61.5 187 226
10 30.4 61.75 194 228
20 30.0 61.8 189 226
30 30.2 61.9 192 226
40 30.4 62.0 191 228

(Key open 10 minutes while temperature was changed)

50 34.8 62.0 287 229
12:0 34.9 62.0 300 228
10 35.4 62.0 336 228
20 34.9 62.0 345 228
30 35.1 62.0 343 226
40 35.0 62.2 351 226
50 35.2 62.1 357 228
13:C0 35.0 62.2 345 226

(Key open 20 minutes while temperzture wes changed)

20 51.0 62.0 6.4, 225
30 494, 62.0 680 225
40 50.2 B62.1 722 225
50 50,0 62.2 730 225
14360 49.8 62.4 3000.750 226
10 50.4 62.5 753 226
20 50.0 62.5 155 225
30 50.4 62.6 772 225

(Key open 20 minutes while temperature was changed)




TABLE NO. _:_.
TBF Transmitter; Serisl No. 32
Effect of Change in fimbient Temperature
(Original Adjustment of Compensating Condenser)

Frequency - 3000 KC

Ambient Cabinet Line
Time Deg. C. Deg. C, Frequency Volts
09210 2445 60.25 3000.574 234
20 25.0 60.5 520 232
30 25.0 60.8 458 234
40 24.8 61.0 407 234
50 252 61.25 369 234
10:00 25,2 61.5 342 232
10 25,0 6l.6 324 231
20 25.0 61.75 307 235
(Key open 10 minutes while temperature was changed)
10:30 14.8 61.75 3000.274 235
40 14.6 61.9 262 <34
50 15.0 62,0 246 235
11300 15.0 62.0 234 233
10 15.0 62.0 220 234
2 14.0 62.0 212 233
3C 15.0 62.0 209 235
.0 15.0 62.0 200 234
(Key open 1C minutes while temperature was changed)
50 9.8 62.0 180 234
12:00 10.2 62.0 171 238
10 10.0 62.0 152 234
20 9.8 62.0 144 235
30 10.0 62.0 132 233
40 10.0 62.0 125 236
50 9.8 62.0 114 235
13300 10.0 62.0 108 236
(Key open 10 minutes while temperature was changed)
13310 5.6 62.0 087 232
20 5.0 62.0 086 232
30 4.9 62.0 085 232
40 5.0 61.9 067 231
50 46 61.8 052 232
14:00 5.0 61.75 045 <32
10 5.0 61.8 036 233
20 5.0 61.8 033 231

(Key open 10 minut s while temperature was changed)




TABLE NO.Z Cont'd.

smbient Cabinest Line
Time Jeg. C. Deg. €, Frequency Volts
14330 0.0 61l.75 2999.995 233
40 0.0 1.7 987 23
50 -t 61.6 972 231
15:00 0.0 61.6 952 232
10 0.0 ©6l.6 935 230
20 0.0 61.6 927 228
30 —aR 61.6 g1z 229
40 0.0 61.5 900 232
(Key open 20 minutes while temperature was changed)
16:00 25.0 61.25 267 231
10 25, 61l.4 217 231
20 251 6l.5 209 232
30 25,0 61.75 200 232
L0 25.0 £1.8 197 231
50 25:2 £62.0 19% 229
17300 25.0 62.0 184 232
10 25.0 62.C 182 232

- —-000 - -

Difference between readings teken at 10:20 and 11340
Ambient Temperature - 10%°Centigrade
Difference in frequency - 107 cycles
Difference per degree Centigrade — 10.7 cycles
.00035%

Difference between readings taken at 11:40 and 13300
fmbient tempereture - 5° Centigrade
Difference in frequency - 92 cycles

Difference per degree Centigrade - 18 cycles
.0006%

Difference between readings tzken at 1300 and 1420
Ambient temperature - 5° Centigrade
Difference in frequency - 75 cycles
Difference per degrece Centigrade - 15 cycles

.0005%

Difference between readings token at 14320 and 15240
tmbient temperature - 5° Centigrade
Difference in frequency - 133 cycles
Difference per degree Centigrade - 20 cycles
.00086%

Difference between readings taken at 15:40 snd 17:10
Ambient temperature — 25° Centigrade
Difference in frequency - 282 cycles
Difference per degree Centigrade - 11 cycles
-00037%

Differcnece between readines taken at 10:20 and 17:10
Ambient temperature - None
Difference in frequency — 125 cycles
.0041%




10:00

10:30
40
50

1:00
10
20
30
40

1i:50
12:00

13:00

Effect 'of change In Ambient Temperature

Original Adjustment of Compensating Condenser.

Frequency -~ 3000 KC

Ambient
mgn Uo

27.0
25.7
R5:5
25.1
25:0
25.2,
25.1
25.0

(Key open 10 minutes

51.2
50.2
49«8
494
50.0
50.0
50.2
50.0

Cabinet
Deg. G, Frequeney
60.2 3000,710
60.2 620
60,2 585
60.3 550
60.7 520
61.0 495
61.1 474
while temperature was changed)
€l.2 565
6l.4 582
61.5 599
61,6 605
61.5 607
61.7 612
61.8 617
61.8 615
while temperature was changed)
61.8 730
61.8 732
61.9 752
62.0 760
62.0 762
62.0 767
62.1 761
62.1 760
waile temperature was chaaged)
62.1 010
62.2 070
62.2 097
62.4 123
62.5 153
62.5 168
62.6 182
62.6 194

(Key open 10 minutes while temperature wzs changed)

Line
Volts

229
227
225
226
225
225
224

226
225
226
225
225
226
224
225




Imblent Cabineti Line
Time Deg. G. Leg. C. Frequency Volts
14330 25.0 62.3 3001.160 226
40 25.0 62.2 3000.955 227

50 R4 .8 62.2 875 228
15300 2/ .8 62.1 .810 227
10 26.0 62.0 760 228

20 25.0 62.0 ) 227

30 25.0 62.0 698 228

40 25.2 62.0 691 232

-=-000 - -

Difference between readings taken at 10:20 and 11:40
tmbient temperzture - 52 Centigrade
Differcnce in frequency - 150 cycles
Difference per degree Centigrade - 30 cycles
.001%.

Difference between readings taken at 11340 &nd 13:00
imbient temperzture — 5% Centigrade
Difference in frequency - 145 cycles
Difference per degree Centigrade - 29 cycles
.00096%.

Difference between readinzss taken at 13300 and 14320
fmbient temperature — 15° Centigrade
Difference in frequency - 434 cycles
Difference per degrec Centigrade - 28.9 cycles
.00096%0

Difference between readings taken at 14320 and 15340
Ambient temperature - 24.8° Centigrade
Difference in frequency - 503 cycles
Difference per degree Centigrade - 20.3 cycles

.00067%.

Difference between readings taken at 10:20 and 15340
Ambient Temperature — 0.2° Centigrade
Difference in frequency - 226 cycles

.0075%




TBF Trensmitter; Serizl No, 32
Effect of Change in fAmbient Temperature
Original Adjustment of Compensating Condenser.

Freguency - 3000 KC

Ambient Cabinet Line

Time Deg. C. Deg. C. Frequency Volts
09220 28.0 60.0 3000. 317 231
2 25.0 60.3 245 230
40 25,0 60.5 215 230
50 25.2 60.8 183 228
10:02 25,2 61.0 157 230
10 25.5 61.2 142 230
20 25.4 61.4 117 229
30 25.0 61.5 119 228

(Key open for 10 minutes while temperature was changed)

40 30.0 6l.5 215 228
50 30.0 61.6 L2 226
11300 29.8 61.7 26 229
10 30.0 61.8 287 227
20 20.0 61.8 292 225
30 30.2 62.0 297 224
40 30.2 6240 299 225
50 30.2 62.0 289 227

(Key open 10 minutes while temperature was changed)

12300 35.2 62.0 415 230
10 35.2 62.0 441 <225
20 35.0 62.0 453 226
30 35.2 62.1 462 225
40 35.2 62.1 465 228
50 35.0 62.2 462 229
13:00 35.0 62.2 456 228
10 35.0 62.2 455 228

(Key open 10 minutes while temperature was changed)

13:20 £0.5 62.2 ¢ 592 228
30 40.5 62.2 606 228
40 40.0 62.2 615 226
50 40.0 62.2 620 228
14:00 40.2 62.4 625 R25
10 40.1 62.4 628 227
20 40.0 62.4 632 228
30 40.0 62.4 628 227

(Key open 10 minutes while temperature was changed)




1£BLE NO. 4 Cont'd.

fmbient Cabinst Line

Tine Deg. C. Deg. C. Frequency Volts
14240 440 62./ 3000.760 225
50 i, 6 62.3 770 226
15300 45.0 62.4 785 227
10 45.0 62.5 790 225
20 L5.0 62.5 795 226
30 4540 62.5 805 225
40 45.2 62.5 806 229

50 45.0 62.6 805 228

(Key open 10 minutes while temperature was changed)

16:00 49.4 62.5 925 229
10 50.8 62.5 930 228
20 50.0 62.5 235 230
30 50.0 62.6 940 233,
40 49.8 62.7 935 229
50 50.4 62.8 940 232
17:00 50.2 62.9 930 233
10 50.0 62.9 920 233

(Key open 10 minutes while temperature was changed)

17:20 25.0 62.6 820 231
30 25.2 62.5 14 229
40 24.8 62.4 612 234
50 25.2 62.4 550 233

18:00 25.6 62.3 511 236
10 25.0 62.2 510 237
20 25.0 62.2 508 239
30 25.0 62.2 478 239

-—-—000 - -

Readings as per L.H.-1

Lifference between readings taken at 1030 and 1150
imbient temperature - 5° Centigrade.
Difference in frequency - 172 cycles.
Difference per degree Centigrade - 34.4 cycles

.0011%.

Difference between readings taken at 1%50 and 13310
Ambient temperature — 5% Centigrade
Difference in frequency - 163 cycles
Difference per degree Centigrade - 32.6 cycles
.00109%.




TABLE NO. 4 Cont'd.

Difference between readings taken at 13:10 and 14:30
lmbient temperature — 5° Centizrade
Difference in frequency - 178 cycles
Difference per degree Centigrade - 35.6 eycles
.00118%.

Difference between readlings taken at 14:30 and 15:50
Amblent temperature — 5° Centigrade
Difference in frequency — 172 cycles
Difference per degree Centigrade - 34./ cycles
.00115%.

Difference between readings taken at 15:50 and 17:10
©  Ambient temperature — 5° Centigrade
Difference in frequency — 115 cycles
Difference per degree Centigrade - 23 cycles
.00065%

Difference between recdings teken at 17310 and 18330
imbient temperature — 25° Centigrade
Difference in frequency - 444 cycles
Difference per degree Centigrade 17.8 cycles
.000565%.

Difference between readings taken at 103130 and 18:30
fmbient temperature - none

Difference in frequency - 356 cycles
.0186"‘-

Rezdings as per L.H,-2

Difference between readings taken at 10:30 and 11:50
Ambient temperature — 5° Centigrade
Difference in frequency — 170 cycles
Difference per degree Centigrade - 34 cycles
L0011%.

Difference between readings taken at 11:50 and 13:10
Ambient temperature - 5° Centigzrade
Difference In frequency - 166 cyecles
Difference per degree Centigrade - 33 cycles
.0011%.

Difference between readings taken at 13:10 and 14330
Amblent temperature - 52 Centizrade
Difference in frequency - 173 cycles
Difference per degree Centigruade - 34.6 cycles
.00115%



TASBLE NO. 4 Cont'd.

Difference between readings taken at 14320 and 1550
Ambient temperature — 5% Centizrade
Difference in fregquency - 177 cycles
Yifference per degree Centigrade - 35./ cycies
.00118%

%
o

Difference betwesn readings taken at 1550 and 17:10
imbient temperature - 5° Centigrade
Difference in frequency - 115 cycles
Difference per degree Centigrade - 23 cycles
.00065%.

Difference between readings taken at 17:10 and 18:30
tmbient tempesrature - 25° Centigrade
Difference in frequency - 442 cycles
Dirference per degree Centigrade - 17.7 cycles

.00059%.

Dirference between readings taken at 10:30 and 18:30
Ambient temperature - none.
Difference in frequency - 359 cycles

.0197%.



30
40
50
11:00
10
20
30
40
50
12:00
10

20

40
50
13:20
10
20
30

40
50
143200
10
20
30

TABLE NO. 5

TBF Transmitter; Serial No. 32

Effect of Change in Ambient Temperature.

After

1st re-adjustment of compengating condenser.

Frequency - 3000 KC.

Imbient Cabinet

Deg. C. Deg. C. Frequency
24.6 60.2 3000.668
24k 60.2 605
4.6 60.2 573
25.0 60.6 543
25.0 60.9 518
25.0 61.0 492
25.0 61.2 472
25.0 61,/ 455

(Key open 10

30.0
29.8
30.0
30.0
30.2
Main line
29.6
29.6
30.3
29.8
0.2

(Key open 10 minutes while temperature was

34.5
35.5
35.0
35.4
35.2
34.8
35.0
35.0

(Key open 10 minutes while temperature was

49.8
50.0
50.0
50.0
4£9.8
50.0

minutes while temperature was changed)

61.4
€1.5

61.6

61.7
61.8
power failed.
61.8
61.9
62.0
62.0
62.0

62.0
62.0
62.0
62.1
62.1
62.2
62.2
62.2

62.2
62.3
02.4
62.5
62.6
62.6

On at 11:22.

545
492
470
454
440

463
447
437
425
420

changed)

535
485
4776
480
475
472
470
L76

changed)

675
750
800
825
840
860

Line
Volts

228
225
226
229
228
228
228
229

228
226
225
226
225

- 228

227
228
230
230

230
228
229
22

228
229
226
226

225
226
226
227
228
228




TABLE HO. 5 Cont'd

Ambient Cabinet
Time Dez. C. Deg. C. Freguency
14340 49.8 62.7 3000.865
50 50.0 62.7 875
(Key open 10 minutes while tempeorature was changed)
15:00 25.0 62.5 745
10 /.8 62.2 660
20 2.8 62.2 600
30 24.9 62.2 563
40 2.8 62.2 532
50 24.8 62.2 510
16300 25.0 62.2 488
10 25.0 62.2 476
--000--

Difference between readings taken at 10:20 and 12:10
Ambient temperature - 5.29 Centigrade
Difference in frequency - 35 cycles.
Difference per degree Centigrade - 6.7 cycles
.00022%.

Lifference between readings taken at 12310 and 13330
Ambient temperzture - 4.8°% Centigrade
Difference in frequency — 56 cycles
Difference per degree Centigrade - 11.6 cycles

.00038%.

Difference between readings taken at 13230 and 14350
fmbient temperature - 15° Centigrade
Difference in frequency - 399 cycles
Difference per degree Centigrade - 26.6 cycles

00088%.
Difference between readiags tgken at 153 50 and "16:10
Ambient temperature — 25 Centigrade

Difference in frequency - 399 cycles
Difference per degree Centigrade - 16 cycles
. 00053%-

Difference between readings taken at 10:20 and 16:10
fmbient temperature - None
Difference in frequency - 21 cycles
.0007%.

Line

Volts

227
228

230
231
229
231
229
229
232
234




11:00

TABLE H0. 6

TBI' Transmitter; Serial No. 32

Effect of change in Anmbient Temperature

Original Adjustment of

Compensatiag Condenser.

Frequency - 2000 KC.

Embient Cabinet

Deg. C. Deg. C. Frequency
25.0 62.2 2000,705
25.2 60.2 615
24.8 60.5 569
254 60.7 540
2.8 61.0 513
25.0 61.2 493
25.2 61. 475
25.2 61.6 462

(Key open 10 minutes while temperature was changed)

61.4
61.4
61.5
61.5
61.5
61.6
61.6
61(7

—

-

OQO\O\.OO\D\O

H OOoOLM-umN&E®

(ol el

(Key open

61.5
6l.5
61.5
6l.5
6l.5
6l.5
61.5
61-5

. & 8 & & @
HOMNMOOOOO

WA W A i ot B~

(Key open 10 minutes while

""02 6103
0.0 61.2
0.0 61.3
0.0 61 .4
0.2 61.4
0.2 6l.5
-2 6l.5
0.9 6l.5

(Key open 20 minutes while

550
471
445
428
413
401
392
384

0 minutes while temperature was changed)

465
400
369
348
330
320
310

temperature was changed)

temperature was changed)

Line
Volts

232
232
233
232
232
232
229
231

233
233

229
230
231
232
232

230
232
232
231
231
231
231

230
230
233
232
<33
231
231
<31




TABLE MO, 5 Cont'd

£mbient Cabinet Line
Time Deg. C. Dez. C. Frequency Volts
143240 R .8 6l.3 2000.450 230
50 25.0 6l.4 407 229
15:00 25.0 6l.5 392 230
10 254 61.7 385 229
20 25.2 61.9 380 232

30 24.8 62.0 375 231

40 25.2 62.0 372 229

50 25.0 62.0 370 233

-—-—000~- -

Difference between readings taken at 10:20 and 11:40
Ambient temperature - 15.2° Centigrade
Difference in freguency - 78 cycles
Difference per degree Centigrade - 5.1 cycles

-00025%.

Difference between readings taken at 11:40 and 13:00
fmbient temperature - 4.9
Difference in frequency - 82 cycles
Difference per degree Centigrade - 16.5 cycles
.00082%

Difference between readinags taken at 13:00 and 14:20
Ambient temperature — 5.1° Centigrade
Difference in frequency - 49 cycles
Difference per degree Centigrade - 9.6 cycles

.00048%.

Difference between resdings teken st 14:20 and 15:50
Ambient temperature - 25° Centigrade
Difference in frequency - 113 cycles
Difference per degree Centigrade - 4.5 cycles
.000225%.

Difference between readings taken at 10320 and 15:50
Ambient temperature 0.2° Centigrade
Difference in frequency - 92 cycles
.0046%.




TABLE No. 7
TBF Transmitter; Serizl No. 32
Effect of change in Ambient Temperature
Original Adjustment of Compensating Condenser.

Frequency — 2000 KC.

fmbient Cabinet Line
Time Deg, G, Deg. C. Frequency Volts
09:10 25.0 60.2 2000.750 230
20 2L.8 60.3 646 230
30 25.6 60.25 600 230
40 24.8 60.75 568 228
50 25.0 61.0 550 228
10:00 2/.8 61.2 628 226
10 24.8 6l.4 515 226
20 25.0 61.5 507 228
(Key open 10 minutes while temperature was changed)
30 30.1 61.5 600 226
40 30.0 61.5 572 226
50 29.8 61.7 570 22/,
11:00 30.2 61.75 568 226
10 30.3 62.0 564 226
20 30.2 62.0 566 227
30 30.0 62.1 558 228
40 30.0 62.2 555 226
(Key open 10 minutes while temperature was changed)
50 25:0 62.1 655 226
12:00 3564 62.1 634 226
10 35.2 62.2 633 226
20 35.3 62.25 633 228
30 355 62.25 633 230
40 34.8 62.. 626 227
50 34.8 62.4 624 225
13:00 35,0 62.4 622 225
(Key open 20 minutes while temperature was changed)
20 49.5 62.2 840 222
30 50.4 62.3 813 223
40 49.5 62.3 820 224,
50 50.0 62.5 825 225
14:00 50.6 62.6 830 224
10 50.0 62.7 836 224
20 51..0 62.8 838 225
30 50.0 62.9 845 226

(Eey open 20 minutes while temperature was changed)




Enmbient Cabinet

Time Deg. C. Deg. C. Frequency

1434C 25,0 245 2000.860
50 5.0 B62.L 760

15:0C 25:3 62.3 724,
10 25.0 6243 696
20 25.0 62,3 &78
30 25.2 62.3 662
40 25.0 62.3 646
50 25.1 2.3 637

- =000-= -

Difference between readings tsken at 10320 and 11340
Ambient tempersture — 59 Centigrade.
Difference in frequency — 48 cycles
Difference per degree Centigrade - 9.6 cycles
-00048%.

Yj fference between readings taken at 11:4C and 13:0C
Ambient temperziure — 5°2 Centigrade
Difference in frequency — 67 cycles
Difference per degree Centigrade — 13 cycles
.00065%.

Difference between resdings taken at 13:00 and 14330
Mmbient temperature — 15° Centigrade
Diff'erence in frequency - 223 cycles
Difference per degrec Cenbigrade — 14.8 cycles

.00074%.

Difference between rezdings taken at 1480 and 15350
Ambient tempersture - 24.9° Centigrade
Difference in frequency - 208 cycles
Difference per degree Centigrade - 8.3 cycles

«00041%.

Difference between resdings taken at 10320 and 1535C
Ambient temperazture - 0.1° Centigreade
Difference in frequency - 130 cycles

.0065%

Line
Volts

230
230
230
230
230
230
230
230



Time

11:4C
50
12:00
10
20
30
40
50

12:00
10
20
30
.0
50

14300
10

20
30
40
50
15:00
10
20

2
-~

15346
50
16:00
10
20
30
40
50

LEELE NO, 8
IBY¥ Transmitter; ferizl No. 32
Effect of Change in Amblent Tempersture

Original £djustment of Compensating Condenser

Frequency - 4500 KC.
Ambient Cabinet
Deg. C, Deg. C. Frequency
elah 60.8 4500.900
55 60.8 750
5.4 60.8 737
25.0 61.0 725
25.1 61.0 725
25.1 61.0 712
25.0 61,1 720
25.0 Bl.d 702

(Key open 10 minutes while temperature was changed)

36.0 61.2 065
35.0 61.2 162
35.0 €1.4 256
35.4 61.4 317
35.3 61.5 35
35.0 61.5 ‘ 362
35.0 61.6 382
35.0 61.6 417

(Ecy open 10 minutes while temperature wes changed)

48.0 61.6 862
50.0 61.8 067
50.0 62.0 199
50.0 62.0 267
51.0 62.0 374
50.0 62,1 427
49.8 62.2 466
50.0 62,2 485

(Key open 10 minutes while temperature was changed)

25.7 62.0 970
2L 61.8 700
25.0 61.7 618
2541 61.6 504
25.Q 61.6 280
25.0 61.6 317
25, 61.5 272
25.0 61.5 172

Linc
Volts

232
232

33
232
233
231
232

<232

230
228
229
229
230
230
230
230

228
229
229
230
230
230
229
232

232
<33
<232
233
233
235
232

234




Difference between readings taken at 12:5C and 1/:1C
i T 3 i - . ¥
‘mbient temperature — 10° Centiir:

Lifference in frequency - 715 cycles
Liflerence per degree Centigrade — 71.5 cycles

001 5%

Difference between resdings teken at 143106 and 15330
Ambient temperature - 15° Centigrade
Difference in frequency - 1068 cyecles
Difference per degree Centigrade - 71 cycles
.0015%.

[ifference between resdings teken at 1530 and 16350
Ambient temperature - 25° Centigrade
Difference in frequency - 1213 eycles
Difference per degree Centigrade - 52.5 cycles

.0011%.

Difference between readings taken at 12:50 and 16:5
Ambient temperature - lNone
Difference in frequency — 470 ecycles
01%.




Time

09:10
20
30
L0
50
10:00
10
20

30
40
50
11:06
10
20
30
40

TAELE KO. O
IpF Transmitier; Serlel bo. 32
Effect of Chaénge in fmbient Temperature
Originsl Adjustment of Compensating Condenser

Frequency - 4500 KC

Imbient Cabinet

Deg. C. Deg. C. Frequency
25.2 60.2 4500.995

24.8 60.2 900

252 60.4 287

2.8 60.5 860

25,1 60.6 840

25.2 60.7 837

2542 60.8 822

25.0 61.0 800

(Key open 10 minutes while temperuture was changed)

12.5 60.8 845
1.0 60.8 718
10.1 60.8 693
0.4 60.8 662
3.7 60.8 616
10.5 60.8 583
10.0 60.8 556
10.0 60.8 537

(Key open 10 minutes while temperature was changed)

A8 60.7 534
5.0 60.6 450
4.8 60.6 420
5.2 60.6 382
48 60.6 341
449 60.6 306
4.8 60.6 307
5.0 60.6 281
(Key open 10 minutes while temperature was changed)
0.0 60.5 268
0.4 60.5 168
0.0 60,5 103
0.0 60.5 113
0.3 60.5 093
0.0 60.5 061
0,3 60.5 043
0.0 60.5 018

(Key open 10 minutes while temperature was changed)

Line
Volte

228
222
225
225
224,
224
225
229

229
228
226
228
229
228
229
227

229
232
229
230
229
230
231

231
230
230
231
231
230
229
230




TABLE N0, 9 Cont'd

Ambi=nt Cabinet Line
Time Deg., C, Deg. C. Fregquency Volts
14230 255 0.5 £500.430 22
40 25.3 60.7 520 225
50 25.0 60.8 590 225
15:00 2/.8 61.0 636 22),
10 25.3 61.0 678 2ah
2 25.0 61.2 695 227
30 25.0 61.2 712 227
40 A 61.2 f 7% ' 229

- -~000 - -
Readings as per L.H. 1

Difference between readings taken at 10:20 and 11340
Ambient temperature — 15° Centigrade
Dirference in frequency - 264 cycles
Difference per degree Centigrade - 17.6 cycles
.00039%.
Difference between readings taken at 11340 and 13:00
Smbient temperature — 52 Centigrade
Difference in frequency - 263 cycles
Difference per degrese Centigrade - 52 cycles
L00117%.

Difference between readings taken at 133100 and 14:20
tmbient temperature — 5° Centigrade
Difference in frequency — 265 cycles
Difference per degree Centigrade - 53 cycles

.0017%.

Difference between readings taken at 14:20 and 15:40
Ambient temperature - 25.2° Centigrade
Difference in frequency — 718 cycles
Difference per degree Centigrade - 28.4 cycles

.00063%.

Difference between readings tsken at 10320 and 15:40
fmbient temperature - 0.2° Centigrade
Difference in frequenecy - 74 cycles

001643,

Readings as per L.H. 2

Difference between readings teken at 10320 and 11340
Ambient tempersture — 15° Centigrade
Difference in frequency - 263 cycles
Difference per degree Centigrade - 17.5 cycles

.00039%.




TABLE NO. 9 “Yont'd

Difference between readings taken at 11:40 and 132:00
Ambient temperature - 5° Centisrade
Difference in fregueney - 256 cycles
Difference per degree Centigrade - 51 cycles
0011%. |

Vifference between readings taken at 13:00 and 14320 1
Ambient temperzture - 5° Centigrade 5
Difference in frequency - 263 cycles |
Difference per degree Centigrade - 52.2 cycles |

.0015%

Difference between readings taken at 14:20 and 15:40
Ambient temperature - 25.2° Centisrade
Difference in frequeacy - 707 cycles
Difference per degree Centigrade - 28 cycles

.00062%.

Difference between readings taken at 10320 and 15:40
fmbient temperature — 0.2° Centigrade
Difference in frequency - 75 cycles

.00155%,

]
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TABLE NO. 10
IBF Transmitter; Serial No. 32
LZffect of Change in Ambisnt Temperature
Original Adjustment of Compensating Condenser

Frequency - 4500 KC

Ambient Cabinet Line
Time Deg. C, Deg. C. Freguency Volts

09:10 26.0 60.0 4500.323 226

20 25.8 60.1 273 225

30 2542 60.4 241 225

40 25.0 60.5 201 228

50 25.0 60.5 177 230

10:00 24.8 60.6 148 230

10 25.0 60.8 133 229

20 25.0 61.0 125 227
(Key open 10 minutes while temperature was chenged)

30 30.2 61.0 329 227

40 30.4 61.0 388 225

50 29.8 0% B 440 227

11:00 30.2 61.2 480 228

10 30.0 61.2 496 225

20 30.0 61.2 490 225

30 30.0 61.3 520 227

L0 30.0 614 526 225
(Key open 10 minutes while tempereture was changed)

50 3540 6.2 750 225

12:0C 35.0 G5 865 228

10 34.8 61l.5 940 227

20 25,5 61.5 975 229

30 35.0 61.5 980 229

40 35.4 61.7 4501.007 221

50 25.0 61.6 4500.985 230

13:00 35.0 61.6 997 228
(Key open 10 minutes while temperzture was changed)

10 40.0 61.6 4501.188 227

290 40.5 6l.6 362 226

30 40.0 61.7 385 223

40 40,0 61.8 400 224

50 40.1 61.8 420 224

14:0C 40.3 61.8 440 224

10 40.1 61,9 450 224

20 40,0 61.9 445 225

(Key open 10 minutes while temverature wee chansed)




Embiont Cabiinet

Time Deg. C. Degr. C. Freguency

4330 45,0 61 .8 4501.698
40 4t <8 61.8 742
50 45.0 62.0 TS

15300 45.4 2.0 810
10 £5.Q 62.0 810
20 45.2 20 835
30 L5 62.1 8.0
40 45.2 62.1 850

(Key open 10 minutes while temperature was changed)

50 £9.8 62.0 £502.085
16:00 50.0 62.0 090
10 50.1 62.1. 101
< 50.1 62.1. 126
30 50.2 62.2 128
40 50.8 62.2 149
50 50.0 2 el 117
17:00 50.0 62.2 123

(Key open 10 minutes while temperature was changed)

10 26.5 62.0 4501.620
20 25.3 61,7 323
30 25.0 6l.6 133
40 25.0 61.5 038
50 25.0 61.5 4500.943
18:00C 25.0 6l.5 863
10 25.0 6l.5 808
20 25.0 6l.5 693

-—-00o0 -~

Recdings per L.H. 1.

Difference betwecn readings teken at 10:20 and 1134C
imbient temperature - 5° Centigrade
Difference in frequency — 416 cycles
Differcrnce per degree Centigrede - 83 cycles
.0018%.

Difference between readings tzsken &t 11:4C and 13300
Ambient temperature — 5° Centigrade
Difference in frequency - 477 cyclies
Difference per degrec Centigrade - 95 cygles
0021 %.

Difference between readings taken at 13:00 and 14320
imbient temperature - 5° Centigrade

Difference in freavency - 445 cycles

Difference per degree Centigrade — 89 cyeles

UL s

Line
Volts

224
226

YE
_E

<27
227
228
228
228

228
229
230
232
231
231
<29
234

236
237
233
233
237
235
235

237




Difference betweer resdings tezken at 14
Ambient temperature - 5,2° Centier
Difference in Frequency - 400 cycles
Difference per degree Centigrade - 77 cycles

P 4
» q‘Jl (%

Difference between rezdings taken at 15:4C and 17:0C
Ambient temperature — 4.8° Centigrade
Difference in frequency - 275 cycles
Difference per degree Centigrade - 57 cycles

.0012%.

Difference between readings tsken at 17:0C and 18:20
Embient tempersture — 25° Centigrade
Difference in frequency - 1241 cycles
Differernce per degree Centigrade - 57.5 cyecles
.00125%.

Difference betwicen resdings teken at 10:20 and 18:20
fmbient tempersture - none
Difference in freguency - 428 cycles
.0095%.

Readings per L.H. 2.

Lifference between recdings tsken at 10320 and 11340
Ambient temperature - 5° Centigrade
Difference in frequency - 401 cyeles
Difference per degree Centigrade - 80 cycles
-0017%.

Bifference between reuadings teken at 11340 and 13:00
Ambient temperature — 52 Centigrade
Difference in frequency - 471 cycles
Difference per degree Centigrade - 9/ cycles
.002%.

LDifference between readings teken zat 13:00 and 14:2C
Ambient temperature - 5° Centigrade
Difference in frequency - 448 cycles
Difference per degree Centigrade - 89.5 cyeles
.0019%

Difference between readings teken at 14:2C and 15:.4C
Imbient temperature - 5.2° Centigrade
Difference in frequency - 405 cycles
Difference per degree Centigrade - 78 cycles

.0017%.

Difference between rezdings teken at 15:4C and 17:00
Ambient temperature — 4.8°% Centigrade
Lifference in frequency - 272 cycles
Difference per degree Centigrade - 57 cygles

.0012%.




e e e

Difference between readings taken at 17:00 and 18:20
fmbient temperature - 25° Centigrade
Difference in frequency - 1430 cycles
Difference per degree Centigrade - 57 cyecles
.0012%.

Difference between readings taken at 10:20 and 18:20
Ambient temperature — none

Lifference in frequency - 432 cycles
L] 0095%‘




15:00
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. - B SR . ey ol 4 e cyves
sffeet of Change in fmbient Temperature

After first re-sdjustment of Compensuting Condenser

Frequency - 4500 XC.

Imbient Cablinet

Deg. C. Deg, C. Frequency
2.9 60.0 4501377
24 .8 60,0 280
252 60.2 217
25+1 60.3 177
25.1 60.3 131
248 60.6 030
25.0 60.7 Q78
25.2 60.8 064

(Key open 10 minutes while

34.8
35.0
34.8
35.0
35.2
35.0
35.2
35.0

Mitn 2~ M = OO

CFREEERERS

(Key open 10 minutes while

/.}9.8
50.2
50.2
50.0
50.0
50.0
50.3
50.0

61.6

(Eey open 10 minutes while

L]

L]
o B B oo W s i oo oo B s - W

L]

MR MDD N
AR AT A A P A
°

LI 1

62.0
61.8
61.7
61.6
61.6
61.6
61.6
61.6

temperature was changed)

262
220
176
178
180
206
237
242

temperature was changed)

595
805
961
4502.007
070
15
150
185

temperature was changed)

4501.835
600
440
350
270
222
204
198

Line
Volte

227
228
229
229
228
225
225
221

225
226
225
226
225
<2l
22
224

220
222
222
223
22/,
225
227
R25

232
231
230
234
232
233
237
236

S

=



TABLE NO. 11 Cont'd

Difference between reedings teken at 13:10 and 1433
fmbient temperature — 9,89 Centigrade
Lifference in frequency - 178 cycles
Difference per degree centigrade — 18.1 cycles

-0004L% .

Difference between readings teken at 14:20 and 1 53500
Ambient temperature - 15° Centigrade
Difference in frequency - 943 eycles
Difference per degree Centigrade — 62.8 cycles
LO001/%.

Difference between recdings taken at 15:50 and 17:10
Ambient temperature - 25° Centigrude.
Difference in frequency - 987 cycles
Difference per degree Centigrade - 39.5 cyecles

.00086%.

Difference between readings tzken at 13:10 and 17:10
Ambient temperature — 0.2° Centigrade
Difference in frequency - 134 cycles

.003%.




TABLE NO. 12
IBF Transmitter; Serliel No. 32
Effect of Chenge in Ambient Temperature

After second re-edjustment of Compensating Condenser was
made by Menufacturer's Representative.

Frequency - 4500 KC

Ambient Cabinet Line
Time Deg. C. Deg. C. Freguency Volts
09:2 34.8 60.1 4500.720 227
40 3540 60.2 715 229
50 35.2 0.5 704 227
10:G0 35.0 60.6 670 226
10 35.2 60.8 650 226
20 35.0 61.0 630 225
30 35.0 61.1 613 225
40 35.0 61.2 603 224
(Key open 10 minutes while tempersture was changed)
50 51.0 6l.4 870 227
11:C0 50.2 6l.5 782 226
10 50.0 61.6 870 227
20 50,0 61.8 970 226
30 49.8 61.9 4501.025 226
40 £9.8 62.0 070 225
50 50.0 62.0 115 226
12:C0 50,0 62.1 165 228
Difference in Temperature - 15° Centigrade
Difference in frequency - 562 cycles
Difference per degree - 37.5 cycles = .00083%.
13340 5.0 59.6 4501.010 229
14300 5.0 59.6 4500.850 226
10 5ol 59.7 724 223
20 502 59.9 590 223
30 5.6 60.0 488 222
40 45 60.0 400 222
50 5.0 60.1 350 223
15:C0 540 60.1 267 226
(Key open 10 minutes while temperature was chenged)
10 0.0 60.1 287 F
20 0,2 60.1 123 1
30 0,0 60.1 027
40 0.0 60.2 4499 .942 i
50 0.0 60.2 872 ._
16:C0 0.0 60.2 892 |
10 0.0 60.2 812 |
20 0.0 60.3 802 '




TABLE §0. 12 Cont'd

Difference in temperature - 5,0° Centigrade
L

Difference in frequency - 465 cycles
Difference per degree - 93 cycles = .00206%.




IBF Transmitter; Serizl No. 32
BEffect of Change in Ambient Temperature

After making 40° adjustment of Compensating Con-

denser Adjusting Screw.

Frequency — 4500 KC

Ambient Cabinet Line
Time Deg. C, Deg. C. Frequency Volts
13:00 565 592 4500.900 226
10 5.2 59.4 638 226

20 4.8 i 420 226

30 5.0 59.6 223 226

40 5.0 59.7 089 225

50 5.0 59.9 013 226
12:00 52 60,0 4499 .967 228
10 5.0 60.0 892 228

(Key open 10 minutes while temperature was changed)

20 C.0C 60,0 877 230
30 0.0 60.0 723 229

L0 0.0 60.0 652 230

50 0.0 €0.0 576 230
15:00 C.0 60.0 530 230
10 0.2 60.1 498 ; 230

20 0.0 60,1 476 231

30 0.0 60.1 468 238

Difference in temperature — 5.0° Centigrade
Difference in frequency - 424 cycles
Difference per degree - 84.8 cycles = ,00188%.

(Key open 10 minutes while temperature was chenged)

15240 3442 €0.2 4499.902 222
50 35.0 60.4 4500.091 226
16200 35.2 60.5 197 226
10 35.0 60.8 255 228
20 35,2 61.0 285 228
20 35.0 61.2 273 230
40 35,0 6l.3 289 227
50 35.0 6l.5 304 228

Difference in temperature - 35.0° Centigrude
Lifference in frequency -~ 836 cycles
Difference per degree - 23.8 cycles = .00053%.

(Key open 10 minutes while temperature was changed)

17:C0 50.0 &l.5 4500.570 231
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Difference in
Difference in

p LI B

50.0
50.0

temperature
frequency -

Difference per degree




Time

1430
10
20
30
L0
50

15:00
10

15220
30
L0
50
16300
10
20
30

TAEI.L}.‘;__ _'_“l'__i @ lJJ'.
IBF Transmitter; Serisl No. 34
Effect of Change in Ambient Temperature

Compensating Londenser Adjustment as received Trom
Henufacturar

Frequency - 4500 KC

Ambient Cabinet

Dez. C, Deg. Co Frequency
3440 59,3 4500.560
35.0 59.6 703
35.2 59.9 823
35.1 60,1 877
3502 60,2 935
35.34 60,5 £501.010
31.0 60.6 160
35.0 60,7 147

(Key open 10 minutes while temperature wes chenged)

50.8 60.9 314
50.0 61.0 640
50.2 61.2 950
49,8 6l.5 4502:115
50.2 61,6 R74
50.1 6l.8 380
50.0 62,0 464
50,0 62.0 530

Difference in temperature - 159 Centigrade
Difference in frequency - 1383 cycles
Difference per degree - 92.5 cycles = .0022%.

Line
Volts

228
228
228
229
227
229
222
224,

226
225
227
228
229
229
229
229




IBF Transmitter; Serial No.
[ffect of Change in Ambient Temperature
After lst re-adjustment of Compensating Condenser

Frequency - 4500 KC

Ambient Cabinet Line
Time Deg. G, Deg. C. ' Volts

10:10 2551 60 .2 4500.525 228

20 24 .8 60,3 510 229

30 25.0 605 506 228

40 25.0 60.5 490 227

50 25,0 60.6 486 225

11:G0 25,0 60,7 483 227

10 25.0 60.8 479 227

20 25,0 60.9 494 227
(Key open 10 minutes while temperature was changed)

30 30.0 60.9 790 227

40 29.8 61.0 727 225

50 30.2 61.0 720 227

12:00 30.2 61.1 700 230

10 30.4 61 .2 654 230

20 30.2 61l.2 654 <32

30 30.0 61.3 660 229

40 30,0 61.4 660 229
(Key open 10 minutes while temperature was changed)

50 35.0 6l.4 945 225

13:G0 34.8 61 .4 870 228

10 35.0 61 .4 858 227

20 35.0 61l.5 840 226

30 35.0 6l.5 835 229

40 35.2 61.6 832 229

50 35.0 61.6 830 228

14300 35.0 617 825 228
(Key open 10 minutes while temperature was changed)

10 50.0 61.7 200 228

20 49.8 61.8 114 227

30 50.0 62.0 105 227

40 50.2 62,1 094 228

50 50.0 62,2 087 225

15:00 50.0 62.3 084 227

10 49,8 62,4 083 226

20 50.0 62.5 078 RRT

(Key open 10 minutes while temperature was changes)




Ambient Cablnet

Time Deg. C. Deg, C,
15:30 .8 62.2 £501 . 200
40 25.0 62 025
50 25.0 61.9 G0
16200 250 61.8 295
10 24..8 27 e 880
20 2550 6l.6 865
30 25:0 61.6 840
40 25.0 61.6 815

-=-—000 - -

Difference between readings taken at 11320 and 12340
Ambient temperature — 5° Centigrade
Difference in frequency - 166 cycles
Difference per degree Centigrzde - 33 cycles
.00073%.

Diff'erence between readings taken &t 12:40 and 14:00
Ambient temperature - 5° Centigrade.
Vifference in frequency — 165 cycles.
Difference per degree Centigrade - 33 cycles
.00073%.

Difference between readings taken at 14300 end 15:2
kmbient temperature - 15° Centigrade
Difference in frequency - 253 cycles
Difference per degree Centigrede - 16.9 cycles

-00038%.

Difference between readings taken &t 15:20 end 16340
Ambient temperature - 25° Centigrede

Difference in frequency - 263 cycles
Difference per degree Centigrede - 10.5 cycles
-00023%.

Difference between readings taken at 11:20 and 16:40
Ambient temperature - none
Difference in frequency - 2065 cycles
«0059%.
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IBF Transmitter; Serial No. 34
Effect of Change in imbient Temperature

After adjustment of compensating condenser by Manu-

facturer's representetive.

Frequency - 4500 KC.

Ambient Cabinet Line
Time Deg. C. Deg. C. Frequency Volts
09:20 6.0 59.0 4501 .,000 234
30 4.8 59.0 4500.860 233
40 4.8 59:1 950 233
50 5.0 59.2 4501.085 234
10:00 © 5.0 59.4 122 233
10 50 59.5 437 232
20 5.0 59.6 487 251
30 5.0 59.7 512 232
(Eey open 10 minutes while temperature was changed)
40 0.0 59.6 389 232
50 -0.2 59.6 4500.950 232
11:00 0.0 59.6 900 232
10 0.0 59.6 900 232
20 0.0 59,7 L5001 1Y 232
30 0.0 597 107 230
40 -0.2 595 Q75 231
50 0.0 59.9 075 230

Difference in temperature - 5° Centigrade
Difference in frequency - 437 cycles
Difference per degree — 87.4 cycles = ,0019/%.




TABLE NO. 17
IBF Transmitber; Serisl No. 34

Effect of Change in Ambient Temperature

After adjusting compensating comndenser. Adjusting
screw 40° past point of contact with condeaser
plate.
Frequency - 4500 %G
Ambient Cabinet Line

Time Deg. G, Deg. C. Frequeney Volts

12340 5.8 59.7 4501.050 234
50 46 59.7 207 234

13:00 Lo 597 460 232
10 49 59.8 525 233
20 5.0 59.9 580 235
30 4.8 60.0 580 234
40 4.8 60.0 616 235
50 540 60.0 660 233

(Key open 10 minutes while temperature was changed)

14:00 0.4 60.0 4500.530 ¢ 234
10 0.0 60.0 400 232
20 0.0 60,0 370 231
30 0.0 60.0 327 231
40 0.0 60.0 299 232
50 0.0 60.0 267 232

15300 0.0 60.0 247 232
10 0.0 60.0 227 232

Difference in temperature - 5.0° Centigrade
Difference in frequeancy - 433 cycles
Difference per degree - 86.6 cycles = .00192%.




TABLE NO, 18
T8 Transmitter; Serial No. 34
Effect of Caange in Ambient Tempersture r

After adjusting compensating condenser serew 40° past
point of contact with condenser plate.

Fregquency - 4500 xcC.

Ambient Cabinet Line
Time Deg., C, Deg. C. .Freg uency Volts
09:40 34l 59.1 4500, 520 224
50 35.0 59.4 678 223
10: 34.4 59.7 740 224,
10 35+ 60.0 750 225

20 35.0 60. 3 750 225

30 352 60.5 770 224
40 35.4 60.7 790 224

50 35.0 61.0 807 221

(Key open 10 minutes while temperature was changed)

11:00 50.2 61.1 162 222
10 50.0 61,2 103 220

<0 50.0 61.5 114 222
30 50.0 61.6 130 220
40 50.0 61.8 127 224

50 50.0 62.0 133 225
12:00 50.0 62.1 132 225
10 50.0 62.2 119 225

Uifference in temperature - 15,0° Centigrade
Difference in frequency - 312 cycles
Difference per degree - 20.8 cycles = ,00046.




TBF Transmltter; Serial No. 35
Effect of Change in Ambient Tempsrature

Compensating condenser adjustment as received from
Manufacturer,

Frequeney — 4500 KC.

Ambient Cabinet Line
Time Deg. C. Deg, C. Frequency Volts
14230 35.8 60.2 4500.802 230
20 354 60.2 957 231

30 35.1 60.2 060 230

40 35:2 60.3 204 231

50 34.9 60.5 319 230
15:00 34.6 60.6 448 230
10 35.0 60.6 499 231

20 35.0 60.8 568 224

(Key open 10 minutes while temperature was changed)

30 50,2 60.9 014 227

40 51.0 61.0 170 228

50 50,2 61.1 292 229
16:00 49.8 61.2 306 231
10 50.0 61.4 312 232

20 50,0 61.5 309 230

30 50.0 61.5 318 231

40 50.0 61.6 348 229

Difference in temperature - 15.0° Centigrade
Difference in frequency - 780 cycles.
Difference per degree - 52 cycles = .00115%.




TABLE NO. 20

TBF Traasmitter; Serial No. 35 |

Effect of Change in Ambient Temperature

Efter 1st adjustment of compensating condenser (35°9)

Frequency - 4500 KC.

Ambient Cabinet
Timg Deg, C. Deg. C. Frequency Volts
09150 25,0 59.6 4500.550 232
10:00 35.2 59.7 565 229
10 25.2 59.8 552 229
20 25.0 60.0 536 228
30 25.0 60.1 550 228
40 24.8 60.2 532 229
50 25.0 60,3 546 231
11:00 25.0 - 560 231
(Key open 10 minutes while temperature was changed)
10 30.0 60.5 720 232
20 30.4 61.0 675 232
30 30.0 61.1 683 232
40 30.2 61,2 690 231
50 30.2 61.3 680 231
12:00 29.8 61.4 682 230
10 29.4 61.4 672 234
20 30.0 61.5 700 230
(Key open 10 minutes while temperature was changed)
30 34,0 61.5 900 231
40 35.0 61.5 850 231
50 34.0 61.5 850 232
13:00 35.0 61.6 848 230
10 35.0 61.7 857 232
20 35.2 61.7 00 232
30 35.0 61.8 870 232
40 35.0 61.8 845 232
(Key open 10 minutes while temperature was changed)
13350 49.8 61.8 4501.127 227
14:00 50.5 61.9 377 227
10 9.4 62.0 467 226
20 49.6 62.0 545 228
30 50.0 62.1 567 228
40 50.5 62.2 597 228
50 50.0 62.2 589 228
15300 50.0 62.2 632 228

(Key open 10 minutes while temperature was changed)




TABLE NO. 20 Cont'd

Ambient Cabinet Line

Time Deg. C. Deg., G, Frequency Volts
15318 25.0 62.0 4501.167 236
20 24,2 61.9 050 235
30 25.0 61.7 4500.975 236
40 249 61.7 875 235
50 250 61.7 860 234
16:00 25.0 6L 860. 237
10 25.2 61..7 825 235
20 250 61.7 825 237

- =-00o0 - -

Difference between readings btaken at 11:00 and 12:20
Inbient temperature — 5° Centigrade
Difference in frequency - 140 cycles
Difference per degree Centigrade - 28 cycles
.00062%.

Difference between readings taken at 12:20 and 13340
Ambient temperature - 5° Centigrade
Difference in frequency - 145 cycles
Difference per degree Centigrade - 29 cycles
-00064%.

Difference between readings taken at 13:40 and 15300
Ambient temperature — 15° Centigrade
Difference in frequency -~ 787 cycles
Difference per degree Centigrade 52.5 cycles
.00115%.

Difference between readings taken at 15300 and 16320
Ambient temperature - 25° Centigrade
Difference in frequency - 807 cycles
Difference per degree Centigrade - 32.2 cycles

-000715%.

Difference between readings teken at 11390 and 16320
Ambient temperature - none
Difference in frequency - 265 cycles
+0059%-




Time

09:290
30
40
50

10:00
10
20
30

11:00

20
30
40
50
14300
10
20

30

TBEF

TABLE NO. 21

' Transmitter; Serial No. 35

Effect of change in Ambient Temperature

After 2nd adjustment of compensating condenser (55°)

Ambient
Deﬂq CU

o

o

]

a » Q
QOO0 O OO

=}

Ut A S O U an

L]

NN MMM MM

Frequency - 4500 KC.

Cabinet ;
Deg, G, Frequency
60.1 4500, 425
60.1 430
60.2 460
60./ 460
60.5 464,
60.7 468
60.8 472
61.0 484

(Key open 10 minutes while

29.8
30&0
30.0
30,0
30.2
29.8
30.0
30.9

61.0
61.0
610
6l.1
61,2
61.2
61.4
61.5

(Xey open 10 minutes while

34.5
349
35.1
35.2
35.0
35.2
35.0
35.0

61l.5
61.5
61.5
61.5
6—196
61.6
61.7
61.7

(Key open 10 minutes while

50.2
50.2
50.0
50.0
49.0
50.0
50.0
50.0

61.8
61.8
62.0
62.0
62,1
62.1
62,2
62,2

temperature was changed)

640
605
610
608
60
598
600
592

temperature was changed)

780
734
728
710
700
708
705
718

temperature was changed)

950
890
865
868
865
920
935
935

(Key open 10 minutes while temperaturc was changed)

Line
Volts

231
228
226
229
228
227
228
226

229
223
224
223
225
227
228
229

231
232
232
232
R29
229
230
<30

229
2207
229
228
227
227
228
228




TABLE Nt 21 Cont'd

Ambient Cabinot

Time Deg. C, Bez. G, Frequency

1434 R 8 62,0 L500.830
50 25.0 61.8 751

15:00 .10 61.7 730
10 25,1 61.7 706
20 25.0 61.7 695
30 25.0 61.7 685
40 2500 61.6 673
50 25,0 61.6 705

— — 6 g ==

Difference between readings taken at 10:30 znd 11350
Ambient temperature - 5° Centigrade
Difference in frequency - 108 cycles
Difference per degree Centigrade - 21.6 cycles
-00048%.

Difference between readings taken at 11350 and 13:10
4mblent temperature — 59 Centigrade
Difference in frequency -~ 126 cycles
Difference per degree Centigrade - 25.2 cyclies
+00056%,

Difference between readings taken at 13310 and 14:30
fmbient temperature - 15° Centisrade
Difference in frequency - 217 cycles
Difference per degree Centigrade - 14.4 cycles
000032%0

Difference between readings taken at 14230 and 15:50
Ambient temperature - 25° Centigrade
Difference in frequency - 230 cycles
Difference per degree Centigrade 9.2 cycles
-00022%.

Difference between readings taken at 10330 and 15:50
Anbient temperature - none

Difference in frequency - 221 cycles
a 004-9% o

Lins

Volts

e o]

231
R34
233
<33
233
233
234
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ransmitter; Serial No. 35
Effect of Change in &mbient Temperature
After 2nd adjustment of compensating condenser (55°)

Frequency ~ 4500 KC

Ambient Cabinet Line
Time Degs C. Dega C. Frequency Volts
09:10 25.5 60,2 4500.630 230
20 252 60,2 590 231
30 252 60.4 585 230
40 25,2 60.4 540 226
50 24.8 60.6 544 233
10:00 25,0 60.7 544, 231
10 25,0 60.8 550 228
20 25,0 61.0 550 227
(Key open 10 minutes while temperature was changed)
30 10.4 60.8 530 229
40 10,1 60.7 410 227
50 10.0 60.7 327 227
11:00 10,0 60.7 261 228
10 9.8 60,7 193 227
20 10.0 60.6 159 228
30 10.0 60.6 sk 227
40 10.0 60.6 079 230
(Key open 10 minutes while temperature was changed)
50 4.8 60.5 115 228
12300 5.0 60.5 Q47 228
10 5.0 60.5 4499.989 230
20 5.0 60.4 959 229
30 4.8 60./ 962 228
40 4.8 60.4 959 229
50 5.0 60.5 962 229
13300 5.0 60.5 954 228
(Key open 10 minutes while temperature was changed)
10 G.0 60,4 847 230
20 0.0 60.2 782 229
30 ~0,3 60.2 719 230
40 0.0 60,2 685 230
50 0.0 60.2 645 230
14300 0.0 60,2 596 231
10 .2 60.2 580 231
20 0.0 60.2 560 230

(Key open 10 minutes while temperature was changed)




imbient Cabinet

Time Deg, C. Dez. C. Frequency

1433 9.4 60.3 4499.952
40 25,0 60.5 4500, 154
50 el .9 6046 294

15200 25,0 60,7 359
10 2550 61.0 386
20 24.8 61.0 423
30 24,8 61.1 468
40 25.0 61.2 466

= = (@ DG = =

Difference between readings taken at 10:20 and 11340
Ambient temperature - 15° Centigrade
Lifference in frequency - 471 cycles
Difference per degree Centigrade - 32 cycies
00071 %.

Difference between readings taken at 11340 and 13:00
Ambient temperature - 5°2 Centigrade
Difference in frequency - 125 cycles
Difference per degree Centizrade - 25 eycies
+00055%.

Difference between readings taken at 13:00 and 14320
smbient temperature — 5° Centigrade
Difference in frequency - 394 cycles
Difference per degree Centigrade - 78.8 cycles
-00175%.

Difference between readings taken at 14320 and 15340
Ambient temperature — 25° Centigrade
Difference in freguency - 619 cycles
Difference per degree Centlgrade - 24.8 cycles
0.00052%.

Difference between readings taken at 103120 and 15340
Ambient temperature - none
Difference in frequency - 84 cycles
.00185%.

Line
Volts

229
228
228
229
229
227

ey

s

222




; FABLE NO. 23
TEF Transmitter; Serial No. 35

el

Effect of Change in Ambient Temperature
After 3rd adjustment of compensating condenser (50°)

Frequency - 3000 KG.

Ambient Cabinet Line
Time Deg. C. Deg. C. . Frequency Volts
09:30 2l 60,1 3000.,402 225
40 24.0 60,2 267 225
50 24.8 60,4 237 225
10:00 25.0 60.6 209 225
10 250 60,8 177 225
20 25.1 61,0 159 223
30 25.0 61.2 147 224
40 25.0 61.4 130 224
(Key open 10 minutes while temperature was changed)
50 30.0 61.4 249 225
11:00 30.2 61l.5 193 226
10 382 61,5 169 225
2 30.0 6l.6 166 225
30 30.0 61.7 152 226
40 30.0 61.8 146 227
50 30.4 62,0 134 227
12:00 30.90 62.0 114 228
(Key open 10 minutes while temperature wes changed)
10 35.0 62.0 252 228 |
20 34.7 62.0 194 228 !
30 348 ° 62,0 175 229
40 34.8 62.0 171 228
50 35.2 62,2 155 228
13:00 34.8 62.2 143 228
10 35.1 62.2 141 227
20 35.0 62.2 135 227 ;
(Key open 10 minutes while temperature was changed) -
30 51.0 62.2 277 226
40 50.0 62.3 225 228
50 49.9 62.5 207 227
14:00 50.0 62.5 _10 228
10 50.0 62.6 222 228
20 49.8 62.7 236 227
30 50.2 62.8 247 230
40 50,0 63.0 239 R34
(Key open 10 minutes while temperature was changed) 4
I




TABLE NO. 23 Cont'd

Ambisnt Cabinet
Time Deg. C, Deg, C. fregquency
14350 25,0 62,5 3000.237
15:00 2409 624 173
10 2.8 62.2 162
20 25.0 6242 154
30 25.1 62,2 143
40 25,2 62,2 135
50 25,0 62.1 130
16200 25.0 623 122

— — 0 Qg o

Difference between readings taken &t 10:40 and 12:00
Ambient tempersture - 5° Centigrade
Difference in frequency - 16 cycles
Difference per degree Centigrade - 3,2 cycles
-000106%.

Difference between readings taken st 12:00 and 13:20
Ambient tempersture — 5° Centigrade
Difference in frequency - 21 cycles
Difference per degree Centigrade — 4.2 cycles
.00014%,

Difference between readings taken at 13:20 and 14:40
Ambient temperature - 15° Centigrade
Difference in frequency - 104 cycles
Lifference per degree Centigrade - 6.9 cycles
-00023%.

Difference between readings taken at 14:40 and 16:00
Amblent temperature - 25° Centigrade
Difference in frequency — 117 cycles
Difference per degree Centigrade - 4.7 cycles
0,00016%.

Difference between readings taken at 10340 and 16:00
Amtient temperature - none
Difference in frequency - 8 cycles
-Q00266%.
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Effect of Change in Embient Temperature

Compensating condenser adjusting screw at 50° past

Sl

point of contact with plate.

Frequeney - 4500 KC

Ambient Cabinet Line
Time Deg, C, Deg., C. Frequency Volts
08:30 5.6 59-9 4500.550 231
40 4.8 59.8 172 232
50 5.0 59.9 165 232
09:00 543 60,0 AUs i R 233
10 5.1 60.0 055 229
20 5.0 60.0 027 232
30 5.0 60.1 4499.991 234
40 5.0 60.2 972 <33
(Key open 10 minutes while tempersture was changed)
09:50 0.8 60,1 847 232
10:00 0.4 60.0 580 233
10 -0.2 60.0 580 235
20 0.0 60.0 590 234
30 0.2 60,0 637 232
40 0.0 60.0 615 231
50 0.0 60.0 625 232
11:00 0.0 60.1 640 230

Difference in temperature - 5.0° Centigrade
Difference in frequency - 332 cycles
Difference per degree Centigrade — 66.4 cycles = .0014%.




AT 5 Al oY
LADLEs §ill, £

TEF Transmitteor: Searidl No. 35

Lffect of Change in Ambisnt lemperature

Compeansating condenser adjusting screw at 45° past
point of contact with plate.

Frequency - 4500 KC
Ambient Cabinet Line

Time Deg. C. Deg. C. Frequency Volts

12340 5.2 60.1 4500.705 229
50 4.0 60.0 436 229

13:90 4.8 60,0 327 230
10 5e2 60.0 269 229
20 48 60.1 205 227
30 5.0 60,1 149 228
40 4.9 60,1 112 230
50 5.0 60.2 071 230

(Key open 10 minutes while temperature was changed)

14300 0.0 60,1 & B 221,
10 0.0 60.0 4499.995 230
20 g.0 60.1 92 231
30 0.2 60.1 917 230
40 0:2 60.1 862 231
50 0.0 60.1 837 231

153 0.0 60.1 812 230
10 0.0 60.1 TE 230

Difference in temperature - 5.0° Centigrade
Lifference in frequency - 294 cycles
Difference per degree - 58.8 cycles = ,0013%.




Effect of Change in Ambient Temperature

Compensating condencer adjusting screw at 40° past
point of contaet with plate.

Frequency - 4500 KC

fmbient Cabinet Line
Time Degs €, Deg. C, Frequency Volts
09:2C 562 60.0 4500.950 231
30 5.0 59.9 770 229

40 4.8 59.9 750 228

5C £ 6 60.0 690 227
10:00 47 60.0 632 228
10 4.8 60.0 600 228

20 Had: 60.0 580 228

30 5.0 60.0 570 228

(Key open 10 minutes while temperature was changed)

40 0.6 60.0 532 229

50 0.1 60.0 440 228
11:00 Ol 60.0 422 229
10 0.0 60.0 38z 228
20 0.0 60.0 380 227

30 0.0 60,1 362 226

40 0.2 60.1. 365 228

50 0.0 60.2 342 226

Difference in temperature - 5,0° Centigrade
Difference in frequency - 228 cyeles
Difference per degrec Centligrade - 45.6 cycles = ,0010%.
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ABLE N0. 27
TBF Trensmitter; Serial Ne. 35
Effect of Change in Ambiesnt Temperature

Compensating condenser adjusting screw at 40° past
point of contact with plate.

Frequency - 4500 KC.

Ambient Cabinet Lins
Time Deg. C. Deg. G, Frequency Volts
12338 33.0 60.4 £4500.420 225
40 35:0 60.5 455 226
! 50 34.8 60.7 473 22/,
13:00 35.0 61.0 445 223
10 35,0 61.0 470 223
20 35,0 61.2 456 225
; 30 35.0 61.2 480 223
(D.C. Line power off 3 minutes)
40 35.0 61.4 550 228
50 24.9 61,5 522 225
14:00 35.0 6l.5 534 223

(Key open 10 minutes while temperature was changed)

10 49.5 61.5 - 835 226

20 50.4 61.6 745 224,

30 50,2 61.8 895 226

40 50.0 62.0 970 225

50 50.4 62.0 4501.055 226

15300 50.0 62.0 137 225

1 10 50.0 62.1 175 226
‘ 20 50.0 62.2 212 226

Difference in temperature — 15.0° Centigrade
Difference in frequency - 678 cycles
Lifference per degree - 45.2 cycles = .00101%.




TABLE NO., 28
TBF Transmitter; Serial No. 35
Effect of Change in Ambient Temperature

Compensating condenser screw set at 40° past point
of contact with plate.

Frequency - 3000 KC.

Ambient Cabinet Line
Time Deg. Co Deg. C. Frequenc Volts
09:10 24.0 60.0 3000.830 232
20 2/.8 60.1 750 232
30 25.2 60./, 735 230
40 25.0 60.6 720 231
50 25.0 60,9 680 232
10:00 25.0 61.0 660 232
10 25.0 61.2 642 230
20 25.0 61.4 630 232
(Eey open 10 minutes while temperature was changed)
! 30 9.9 61.2 705 232
40 10.0 61.2 600 231
50 10.4 61.2 564 231
11:00 10.2 61.2 530 232
10 10,2 61.2 495 228
20 16,0 61.2 468 229
30 10.2 6l1.2 450 230
40 10.0 61.2 430 231
\ (Key open)
14310 5.8 59.5 865 232
20 49 59.9 760 232
30 .8 60.2 750 231
40 5.2 60.5 735 230
50 5.0 60.6 718 232
15:00 5.2 60,7 718 230
10 5.0 60.9 680 230
20 5.0 61.0 680 230
(Key open 10 minutes while tempersture was changed)
30 0.4 60.8 690 232
40 0.0 60.7 594 234
50 0.0 60,7 570 232
16:00 «01 60.7 550 234
10 =0 60.8 555 23/,
20 0.0 60.9 560 234
30 0.0 61.0 547 235
40 0.0 61.0 544, 233




Time

09:10
20
30
£O
50

10:00
10
20

50
i2:00
10
20
30
40
50
13:00

10
20

%
-

40
50
14:00

10
20

AT N0 {

:.‘.".‘- dels :‘{_ lo €73
MO M. T O W " .
TBF 'Tr ﬂng[‘;]t.;:'; verial No.

Effect of Change in Ambient Tempercture

Compenssting condenser set &t 40° past peint of
contact with plete.

Frequency - 2000 KC.

“mbient Cabinet

Deg, C. Deg. C, Frequency
LeB 60.0 2000.855
B 60.0 740
5.0 60,0 690
5.0 60.2 658
5.0 601'3 63"&
5.0 60.5 610
5.0 60.6 5973
g0 60.7 580

(Key open 10 minutes while temperature was changed)

1.0 60.6 645
1.0 60.6 648
1.0 60.6 652
0.2 60.6 660
0.0 60.7 656
0.0 60.8 655
0.0 61.0 654
0.0 61.0 653

(Key open 10 minutes while temperature was changed)

345 61.0 645
34.8 61.1 648
355 61.4 652
35.0 61.5 660
35.0 63,7 656
35.0 62.0 655
35.2 62.0 654
35.0 62.1 653

(Key open 10 minutes while temperzture was changed)

- 62.1 770
B e 7
50.0 62.4 696
50.0 62.5 705
50.0 62.6 720
50.0 62.7 726
50.0 027 734

50.0 62.9 740

Line
Volts

230
230
230
230
229
228
229
229

217
225
222
223
224,
223
222
220

217
225
202
223
224
223
222
220

224,

R22
223
224,
224,
223
224




TABLE NO. 29 Cont'd

Difference between readings taken at 10:20 and 11:40
Ambient temperature - 5.0° Centigrade
Difference in frequency - 78 cycles
Difference per degrec Centigrade - 15.6 cycles

.00078%.

Difference between recdings teken at 11:40 and 13:00
Ambient temperature — 25° Centigrade
Difference in frequency - 151 cycles
Difference per cegree Centigrade — 4.3 cycles
.000215%.

Lifference between readings taken at 13:00 and 14:20
Ambient temperature - 15° Centigrade
Difference in frequency - 87 cycles
Difference per degree Centigrade - 5.8 cycles
.00029%.




TABLE NO. 30
TBF Transmitter; Serisl No. 35
Effect of change in Ambient Temperasture
Compensating condenser adjusting screw set &bt 40°

pact point of contact with plate.

Frequency - 3000 KC

fmbient Cabinet
Time Deg. C. Deg. C. Frequency
14320 34.8 62.6 3000. 540
40 34.8 62.5 528
50 34.0 62.5 556
15:00 35.0 62.5 528
10 3502 62.5 530
20 35.0 62.5 532
20 35.0 62,5 532
40 35.0 62.5 534
(Key open 10 minutes while temperature wes changed)
50 50.0 62.4 682
16:00 49.6 62.4 702
10 50.0 62.5 736
20 50.0 62.6 755
30 50,0 62.7 765
40 50.0 62.8 770
50 50.0 62.8 775
17:C0 50,0 63.0 i

Difference in
Difference in

temperature - 15.0° Centigrade
frequency - 241 cycles

Difference per degree — 16 cycles = .00053%.

Line
Vol ts

228
229
229
227
228
227
231
231

228
227
228
232
232
229
<30
230




TABLE NO. 31

TBF Transmitter; Serial No. 32

Summary of results obtained with various
adjustments of Compensating Condenser.

Temperature Coelficients atbs

Range of Original 1st 2nd 3rd
Ambient Adjust- Re-adjust—- Re-Adjust- Re-adjust-
Temperatures ment. ment. _ment. ment (40°)

(Frequency - 4500 KC)

59 to O° 0.0017% .00206% .00188%
35 to 50° 0.0015% .001LL% .00083% .00041%
0 te 35° .00053%
50 to 25° .00088%
25 to 357 .0004%

(Frequency — 3000 KC)
30 to 35° .00038%

25 to 30° .00022%

50 to 25° .00053%




TABLE NO. 32

TBF Transmitter; Seriel No. 32

Summery of &€l1 tests conducted with Transmitter Ne. 32 with compensating
condenser &t original azdjustment as received from the Manufacturer.

Range of Coefficient

Ambient per Degree
EFrequency Temperature Centigrade
2000 XC 259 .~ 309 0.00048%
3000 25 - 30 0.00082
3000 25 - 30 0.001
3000 25 =30 0.0011
4500 25 =30 0.0018
3000 25 = 35 0.0018
4500 25 - 35 0.0015
2000 30 - 35 0.00065
3000 30 - 35 0.00109
3000 30 - 35 0.00096
3000 30 - 35 0.0011
4500 30 - 35 0.0021
3000 35 - 40 0.00118
4500 35 - 40 0.0019
2000 35" - 50 0.0007.
3000 35 = 50 0.00096
3000 35 - 50 0.0009
3000 35 - 50 0.00057
4500 35 - 50 0.0011
4500 35 - 50 0.0015
3000 40 =45 0.00115
4500 40 = 45 0.0017
2000 50 = 25 0.00041
3000 50 - 25 0.00059
3000 50 - 25 0.00057
3000 50 - 2 0.00077
3000 50 - 25 0.00067
4500 50 - 25 0.00125
4500 50 - 25 0.00112
3000 25 - 15 0.00035
2000 25 =15 0.00035
2000 25 - 10 0.00025
4500 25 - 10 0.00039

3000 15 - 10 0. 0006




Freguency

2000
3000
4500

2000
3000
4500

2000
3000
4500

TABLE NO, 32 Jont'd

Range of Coefficient
Ambient per Legree
Temperature Centigrude
10° - 5 0.00082
10 -5 0.0005
10 -5 0.0011

5 -0 0.00048

5 -0 0.00086

5 -0 0.0017

0 -25 0.00023

0 -25 0.00037

0 -25 0.00063




TABLE NO. 33
TBF Trensmitter; Serisl No. 34

Summary of results obtained with various edjustments of Compensatirg

Condenser.
Frequency - 4500 KC
Coefficient
Range of Coefficient Coefficient after 2nd Re-
fmbient at original after 1st Re- adjustment
Temperatures Adjustment adjustment (40°)
59 to 0P C. 0.00194% 0.00192%

35° to 50° 0.0022% 0.00037% 0.000.46%




TABLE NO. 34
TBF Transmitters; Serisl No. 35

Summary of results obtaired with various adjustments of Compensating

Condensers,

Temperature Coefficients at:
Range of 1st 2nd 3rd 4th 5th
Ambient  Original Adjust- Adjust- Adjust- Adjust- Adjust-
Temper- Adjust- ment, ment ment men

ment L
atures . ment (357) (55%) @ (50°)  _(459) (40°)
(Frequency - 4500 KC)

5% to O° -00175%  .00147%¢ .0013%  .00108%

35° to 50° .00115% .00115% .00032% .00101%
| (Frequency - 3000 KC)

59 to O° .0009%

35 to 50° .00023% .00035%
(Frequency - 2000 KC)

5° to 0° .00026%

35 to 50° .00029




TABLE NO, 36
TBF Transmitter; Serial No. 32

(Averages of values shown on Table No. 32)

Average Temperature Coefficient at each frequency
where measurements were taken.

2000 KC - 0.00053%

3000 KC - 0.00082%

4500 KC - 0.00135%

- 1

Total average of all frequencies - 0.00094%.
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