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1. AUTHORIZATION 

The tests herein reported were authorized by the Bureau of 
Engineering in letter NOs-26769(12-29-WS) of 6 Ja..~uary 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 wi th the two special requirements 
contained in paragraph (l) of Bueng letter NOs-26769(12-29-WS) of 6 
January 1934 to Director, Naval Research Laboratory, which is quoted 
below: 

11A 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." 

J. MATERIALS UNDER TEST 

Toe materials tmder test were three l~del TBF Transmitting :Equipments 
supplied by the Westinghouse Electric and Manufacturing Company under 
contract NOs-26769. 

Serial No. 

32 
34 
35 

4. REFERENCES 

Destined for Installation on: 

USS MIJINEAPOLIS 
USS TUSCALOOSA 
USS RANGER 

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

(a} Bueng letter NOs-26769(12- 29-WS} of 6 Jan. 1934 to Dir.N.R.L. 
(b) NRL Report No. RE-171 (Bu.Eng Prob.T5-3) (Test of Preliminary 

Model TBF Transmitter) . 
(c) Specifications RE 13A 442B. 

5. METHOD OF TEST 

Ea.ch 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 accordance with paragraph 3-7-2 of reference (c) as modified by 
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paragraph 1 of refereuce (a). The fa.irec..u of Engineering was informed 
(orully) of the results of these tests and after a conference on 
January 31, 1934 between representaLives of the Bureau of Engineering 
and tbe Naval Research Laboratory, it was decided to have a representative 
of the nestinghouse Electric and Manufacturing Company make such 
adjustments of the equipment under test as were deemed necessary. The 
results of each &djustment weTe carefully observed and recorded. 

6. DATA RECORDED 

Observations were recorded at ten minute intervals during the 
numerous test runs required. This de.ta is submitted in tabulated forn 
and 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 adjustment of the compensating condenser in the master 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 varied 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 Table No. 1. 
It was discovered that in the first test (Table No.l) the LH measuring 
equipment had been adjusted to the first harmonic of 3000 KC; therefore, 
in order to eliminate any possible discrepency, the test lii=:ted in Table 
No. 3 was conducted with the LB equip~ent adjusted to 3000 KC. The 
close agreement between the two tests indicate that no errors were 
introduced by the method of me~surement used in the first test. 

A study of Tables land 3 indicated that a greater frequency 
change per degree centigrade occurred i n 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 vari ed 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 readjusted in an attempt to improve the 
performance of the transmitter. Table .No. 5 and Plate No. 5 11st the 
results of a test conducted at 3000 KC wherein the ambient temperature 
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was varied fro.~ 25 to 30, to 35, to ~O und b~ck to 25 degrees. This 
dcta shows that the readjustlllent of the coMpensating condenser improved 
the perform.an~e of the equipment ,, t this frc1uency (3000 KC) and at this 
range of temperature (25 to 50 det;rees). 

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

Table Noo 7 and Plate Noo 7 recor d the res ults of a test conducted 
at a frequency of 2000 KC wherein the ambient temperature was varied 
f roa 25 degrees to 30, to 35, to 50 and back to 25 degrees. This test 
also was conducted with the original settlne of the cru:tpensating condenser. 
It will' be noted that the temperature coefficient was less than 0.0009% 
in all cases. 

Table No. 8 and Plate No. 8 record the results of a test conducted 
a t 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 compensatbg condenser, shows that the 
temperature coefficient over this range of ambient temperature was in 
excess of 000015%. 

Table No. 9 and Plate No. 9 record the results of a test conducted 
at a frequency of 4500 KC wherein the ambient temper~ture was varied from 
25 degrees to 10, to 5, to zero and back to 25 degrees. This test was 
conducted with the original setting of the compensating condenser. The 
data shows that as 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 Noo 10 and Plate No. 10 record the results of a test conducted 
at a frequency of 4500 KC wherein the ambient temperature was varied 
from 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 condensero The data shows thnt 
the temperature coefficient varied between the limits of 0.001 and 0.002% 
over this range of ambient temperature. 

Table No. 11 and Plate Noo 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 degreeso This test was made after 
the compensatinB 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 is i~vited to Tables Nos. 4, 9 and 10. Two Ko<lel Lli 
Visu.al Frequency lileasuring F.quip.~ents were used to record these tests. 
The agreement between the two sets of readings secured in this manner is so 
close that it removes any doubts as to the accuracy of the measurements. 

Dur:L~g the course of the foregoing tests it was observed that the 
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greatest tca1perature cocffic ie!lt oY.is t ed at the hlghest frequency of the 
transmltter (4500 KC) o Therefore, i t w~s dec~JeJ that whenever a r e-adjustment 
of the compensatine condenser was ma~e s uffi~ient information as to the 
efficacy of the adjustment could be obtabed by conducting tests at 4500 
KC onlyo Table Noo 12 records the results of a test conducted with 
transmitter Serial No . 32 at a .frequency of 4500 KC wherein the aabient 
temperature was varied from 35 degrees to 50 deerces and from 5 degrees to zero 
degrees. This test was conducted after the compensatL~g 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%. 

A third r~-r.dj us trncn t of the compensa ti.-.g condenser was made on 
Marcil 2nd and a test conducted at 4500 KC wherein the ambient temperature 
wns varied from 5 degrees to zero, to 35 degrees and then to 50 degrees. 
The results of thls test show that this third re-adjustment of the 
compensating condenser still further improved the operation of the trans­
mitter. After this last adjustment the temperature coe.fficient between 
5 degrees and zero was 0000188%; between 0 and 35 degrees 0000053% and 
between 35 and 50 degrees 0000041%. Toe <letailed results of this test 
will be found in Table No. 130 · 

Table No. 31 sUllr.13.rizes the results attendant upon the various 
adjustments of the compensating condenser made on TBF transmitter Serlal 
Noo 32 at 4500 KC. 

Table No. 32 summarizes the results of the various tests conducted 
in connection with Transmitter Serial No. 32 with the compensating 
condenser at the original settine as received from the Manufacturer. 

Model TBF; Serial No. 34 

Transmitter Noo 34 was tested at 4500 KC only, since the previous 
tests in con..~ectlon 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 always smaller than at 4500 KCo 

ll+ lists the results obtained with the compensating 
set at the original adjustment as received from the 

Table Noo 
condenser left 
llanufacturero 
35 degrees to 
this test was 

The ambient temperature was varied through the range of 
50 degreeso The temperature coefficient obtained during 
000022%0 

Table Noo 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 representativeo 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 deereeso The data shows that a decided improvement 
resulted in the temperature range of 35 to 50 degrees, the temperature 
coefficient being 0000038% instead of 000022% as obtained with the 
orlginel adjustmento The coefficient over the range of 25 to 50 degrees 
did not exceed 0000073%. 

Table No. 16 lists the results obtained when the ambien t temperature 
,,as 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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ter.1perature coefficle:1t E.t, thi.f !'Ulf J of ambient, 1:. dcGrees to zero, 
was 0.00194%. 

Table Noo 17 lists the results of u test conducted after a second 
re-adjustment had been made, vlherei..~ the adjustine screw of the 
compensati~g 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 variation of 35 degrees 
to 50 degrees, using the 40 degree adjustment of the compensati..~g 
condenser described under Table No. 17. TI1e temperature coefficient 
at this range of ambient temperature is 0.00046%. 

Table No. 33 summarizes the results obtained with the various 
adjustments of the compensating condenser of Transmitter Serial No.J4. 

Model TBFi 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 varied between the lillits of 35 and 50 degrees. Thi~ test was 
conducted at a frequency of 4500 KC and the temperature coefficient 
was determined to b~ 0000115%0 

Table No. 20 and Plate Noo 13, list the results of n test conducted 
at 4500 KC wherein the ambient temperature was varied fro11 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 
COJ1pensating condenser had been turned 35 degrees past the point of 
contact with the condenser plate. 

Table No. 21 and Plate No. 14 list the results of a test conducted 
at 4500 KC wherein the ambient temperature was varied from 25 degrees 
to 30, to 35, to 50 and back to 25 degreeso The co11pensating 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 temperature was varied from 25 degrees 
to 10, to 5, to zero and back to 25 degrees. The co~pensating condenser 
was at tho same setting as in the test listed under Table No. 21, 
namely 55 degrees. 

Table No. 23 nnd PlP.te No. 16 li:-:t the rest:.ltf, of a test conducted 
at 3000 KC wherein the umbier.t temperc.ture wns varied from 2.5 degrees to 
30, to 35, to 50 and back to 25 degrees. The compensntint condenser 
wns adjusted to a 50 degree setting. 

Table No. 24 lists the re~ult~ of a te~t conducted at L500 KC 
wherein the runbier.t tcmpercti:rc was varied frOlll 5 deerees to zero. The 
compensating condenser w~s adjusted to a 50 degree setting. 

Table No. 25 lists the rcsul t~ of a test conducted at 1,500 KC 
wherein the ambient temperatt:re wus varie<i fro• 5 deeree~ to zero. The 
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compensutlng condenser:· V:[Js adj 11s ted to a 45 decr ee setting. 

Table No. 26 lis t.s the rcst:J. _,::. of o. t es L condt1c tcd at 1.500 KC 
wherein the ambient t cmpert..tur e wt:c varied from 5 degrees to zero. The 
compensating condenser ~~s adjusted t o a 40 degr ee se ttine. 

Table Ho. 27 lists the r esults of a tes t conducted at 1+500 KC 
wherein the a~bient tempera ture wvs varied from 35 degrees to 50 degrees . 
'I'he compensating condenser vm.s adjusted to a 40 degree setting. 

Table No. 28 lists the results of a test conducted at 3000 KC 
wherein the ambient temper~ture was varied f'rom 25 degrees to 10 degrees, 
to 5 degr ees, and then to zero. The compensating condenser was 
adjusted to a 40 degree setting. 

Table No. 29 lists 
the ambient temperature 
degrees to 50 degrees. 
40 degree setting. 

the results of tests conducted at 2000 KC wherein 
w~s varied from 5 degrees to zero und from 35 
The compensating condenser wus adjusted to a 

Table No. 30 lists the result of a test conducted at 3000 KC 
wherein the ambient temperature was varled from 35 degrees to 50 degrees. 
The compensating condenser was adjusted to u 40 degree setting. 

Table No. 34 summarizes the results obtained with the various 
adjustments of the compensating condenser of Transmitter Serial No. 35. 

8. SUMMARY 

A summary of all tbe tests conducted with Transmitter Serlal No. 32 
with the compensating condenser at the original setting as received frca 
the Manufacturer is listed in Table No . 36. 'Ibis table shows that the 
average temperature coefficient of the transmitter at all the frequencies 
measured and over the entire temperature ro.nge from zero to 50 degrees 
Centigrade is 0.00094%. The average 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 
coefficient at 4500 KC was reduced to 0.00094%. 

Transmitter Seria.l No . 34 wc:.s not submitted to the large number of 
tests to which Serial No. 32 was submitted. The test conducted with 
Transmitter Serial No. 34 in its original condition was made at 4500 KC 
at ambient temperatures between the limits of 35 and 50 degrees Centi~-rade. 
The temperature coefficient was found to be 0.0022%. After Transmitter 
Serial No. 34 was adjusted so that the compensating condenser v1as set to 
the optimUP.1 value (40 degrees) the temperature coefficient ~t 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 the 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 adj ustments of the compensating condenser were tried, it was 
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determined thut t he optimum value f or the compensating condenser was 
an adjus t ment where the adjust ing screw was rotated in a clock\Vlse 
direct ion 40 degrees past the point o.f contact with t he condenser plate. 
Thi s adjustment vms made in an ambient temperature of 20 degrees Centi­
grade. The average temperature coefficient at this 40 degr ee adjustment 
de termined from test s conduct ed at 2000 KC, 3000 KC and 4500 KC, over 
a range of ambient t empera tur es of zero to 50 degrees Centigrade, 
was 0. 00051%. 

The average temperature coeff i cient of all three sets, Seri~l Nos . 
32, 34 and 35, after t he compensat i ng condensers had been adj usted to 
t he 40 degree setting, was 0.00088%. 

A study of Table No. 34 will reveal that t he compensat i ng 
condenser of any TBF trm1sm:i.tter may be so adjusted that i t will favor 
any given portion of the temperature r ange betv1een O and 50 degrees 
Centigrade. However , a s the coef:ficient a t the zero degree end becomes 
smaller the coeffici ent at the 50 degree end becomes larger. It will 
further be noted that the 40 degree adj ustment of the compensating 
condenser is the adj ustment which permits one to obtain the smallest 
temperature coeffici ent simultaneously at both ends of t he temperature 
range, namely, zero and 50 degrees Centic;rade. 

9. CONCLUSIONS 

A survey of the data collected during these tests indicates that- the 
results may be influenced by a number of f&ctors. For instEtnce, the 
tests show that the temperature coefficient at 2000 KC is always smal.ler 
than the temperature coefficient at 4500 KCo Therefore, in obtaini ng 
an average coefficient based on all t ests , thi s value would be smaller 
if a preponderance of t he t ests were conducted at 2000 KC, and, 
conversel y , the coef f icient would be l arger if the greE..test number of t ests 
were conducted at ~ f requency of 4500 KC. For example , Table No. 32 
lists a ser ies of 42. temper ature coefficients, 8 of which nre f i gures 
based on 2000 KC, 21 on 3000 KC and 13 on 4500 KC. If 21 of these 
temperatur e coefficient calculations had been based on results obtained 
at 4500 KC, the average coef ficient 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 ulso that el.though the final setting of the 
condenser s of cll three transmitters was adjusted t o 40 degree' 
great an accuracy as possible, the temperature coeff ici ent of 
between O degr ees and 5 degrees Centi gr ade at a f requency 0

1 

bet,,een the limi ts of 0.00108% and 0.00192%. Th.is would ; 
compensating condenser s of t he various t r ansmitter s are 
dupl icates, or that it is impossi bl e to arrive at exac' 
regar dless of the pains expended in making the adjust 

It should be borne in mind that the adjustme 
condenser involves measurement s a.nd mechanical ,.. 
magnitudes. A chonge in adjustment of the cow· 
degrees to 45 degrees causes a port i on of th, 
through a di stance of approximutel y 0.0058'' 
to 50 degrees causes a movement of about ' 



an ndjustment which rcqulrc.s Lhis c..egrce of precision will remain fixed 
over eny considcrr.b1e psr lod of time tilldcr f:ervi ce conditions sir.ce the 
movable ph.te of the compcnsnl:,lne; condenser ls fabrics ted from bi-metallic 
materiel which m&y suffer from aging effects, 

10. PROBABLE ERll.Ofil.i 11; RESULT~ 

It will be note<l that numerous calculatlonf> in tLis report are 
carried out to the fifth decimal plcce. It should be understood that 
the limit of e.ccur&cy of the Alodel "Lli" Vli=;ual Frequency Measuring 
Equiprnen t ls to the fourth decimal plcce. During the course of these 
tests it was discovered, however, thnt due to the minute ndjustments which 
were necessary in determining the optimum setting of the compensating 
condenser it was necessary to take into consideration calculations which 
extended to the fifth decimul pl~ce in order to determine the trend of 
the a.dji;stments. 

11. DISCUSSION 

Reference (a) requests that comments be forwt:.rded regarding any 
errors or omissions noted in the preliminary lnstruction books furnished 
with the TBF trnnsmitting equipments. The instructions books were found 
to be adequate for placine the equip!lent into commission and for locating 
miy 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 oscilh.tor end the various amplifier cirauits. 'llie con­
tractor did furnish a list of transmltter ~ettings but it would be more 
convenient to have this inform.::..tion in the fo1-n of a curve. 

The various items entering into the construction of the transmitters 
arc given symbol numbers and letters in the instruction books and upon 
the wiring diagrams. However, in the transmitter itself such ite•s ns 
resistors, condensers, inductors, etc., are merely marked wlth the value 
and type number, but are not marked with the symbol number. Since 
numerous i terns enterir.g in to the construction may have the same value nnd 
type numbers it is difficult to locate the po.rticule.r item idth which one 
is concerned. It is reco!!ll!lended 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 been found to be a great aid when servicing the 
equipment. 

The type test data forwarded with reference (e) has been examined. 
A number of errors were discovered in the dat& submitted on Tra.nsnitter 
Serlcl No. 59 headed "Government Witness Type Test.• 'Ihese errors consist 
01' duplications, erroneous calculations and applying data obtained o.t 
3000 KC to the 2000 KC tests. Notations have been made on the data 
sheets indicating these errors. 

Reference (a) requests that the production models be examiI:ed to 
determine whether the defects noted in the preliminary model as reported 
in reference (b) had been corrected in accordance with the procedure 
o~tllned by the Bureau of Engineering. Referring to paragraph 4 (pages 
1, 2, 3 and 4) of reference (b), the following coCllllents are submitted: 

.. 
• 
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Par ... 1 -8 . Ir 
500 volt. "'I 

l::; 11. excess of 
IJUctlex or I~olc.n~itc. 

Pr..r 2-10 l'h uc~ ~ z:r. of the i !l., ?nl!u coupl in-: conc'len:;or has 
been improved t.o prevu,t the po5c;ll1ill ty wf arcing. 

P&r. 2-11. lhe µl i.te ovt:lrloud 1 el~.vs m~y oo t.djusted to 
operate at, di t:h t1:,: more ttu·o.!1 r.or~. l lot.d. 

l'c.r . ;;:-24, !jo mcUG.llc hu.ndles hrt: u-,ed on the cor1trolf of the 
trunsmittcr .. 

Par. 3-1. An improved construction has been incornore.ted. 
into the production ruoueh. so thi:t it i io possible to service 
the thermostat and the interior of the master cabir:ct with a 
minimum of trouble. 

Pnr.3-7-8. The temperature controlled cabinet of the trans­
mitter has been so modified that it. reDches equilibrium at 6o 
degrees in a period of three hours. 

Par. J-10. The control oft.he "me.Ster oscillator range switch" 
has been modified so thut it may be operated with ease and 
precision. 

Par. J-14. Controls "E", "F", "H" and "K" have been modified 
so that they conform to the requirements of "Positive Genrir.g". 

Pur. J-15. The knurled heed screws in the locking device of 
the tuniT-g controls have been modified so as to prevent the 
possibility of loss. 

Par. J-16. The t.uning indu~tors in the Intermedi~te and 
Power Amplifiers have Leen increased in value so thut accurate 
resono.nce conditions can be obtained at 2000 KC. 

Pur. 3-30. A check of the filament voltmeter shows that it is 
accurate to within 0.2 volt. 

Pm-. 3-32. The rear shield of the transmitter hus been divieed 
into two sections for ease in handling. 

Par. 3-J6. The "Adjust-1'une-Operate11 swltch has been provided 
with stops. 

Par. 3-37. An improved form of test key bad been provided which 
overcomes the objections to the origir.al test key. 

Par. 10-2-1. All tro.nsmftters were so packed that no damage 
resulted in shipment. It was noted, howeve1·, that the flexible 
leads connecting to the rear of the master oscillator unit 
had a tendency to chufe against the eluainum support at this 
point. ThiH support is in the form of a shullow aluninum cho.nnel 
about three inches wide, lined with sponge rubber. All danger of 
chafir.g is elimlnated if a portion of the top web of this chu.nnel 
is removed. This modification was made to sets No. 32, 34 and 35 
before they were re-crated for shipment. 

All filLment life meters ftmctioned accurutely and recor<led 
correctly <luring the course of the test. . . 

--: I I 



TADLE i;o .1 

TBF Tr,,nsml tter; Seric.l No. 32 

Effect of Change in Amblent Temperature 

(Orie i r.al Adj us tmen t of Compensa tlne Corn.lenser) 

Frequency - 3000 KC 

Ambient Cabinet Line 
Time Dee. c. Deg. C. Frequency Volts 

09:10 24.5 60.l 3000.350 228 
20 25.0 60.l 255 229 
30 25.5 60.5 209 229 
40 25.2 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 mlnutes while temperature w&s changed) 

30 30.0 61.5 175 228 
40 29.9 61.5 147 226 
50 29.8 61.5 170 223 

11:00 30.0 61.5 187 226 
10 J0o4 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 tempernture wes changed) 

50 31 •• 8 62.0 287 229 
12:00 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 

13:00 35.0 62.2 345 226 

(Key open 20 minutes while tempercture wes chcnged) 

20 51.0 62.0 61..4 225 
30 49.4 62.0 680 225 
40 50.8 62.l 722 225 
50 50.0 62.2 730 225 

14:00 1.9. 8 62.4 J000.750 226 
10 50.4 62.5 753 226 
20 50.0 62.5 755 225 
30 50.4 62.6 772 225 

(Key open 20 minutes ~hile temperature was changed) 



• J 

TABLE i-10. ;::_ 

TBF 'fruns mlt ler; ~,or .:.s 1 No. 32 

Effect of Ghant;e in fJnbicnt Te■pcra.ture 

(Origim.l Adj u:.;tment of Compensating Condenser) 

Frequcnr,y - 3000 KC 

.Ambient Cabinet Line 
Till~ ~c._ Deg. c. Frequency Volts 

0';:10 2L..5 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 25. 2 61 .25 369 234 

10:00 25.2 61.5 342 232 
10 25.0 61.6 324 231 
20 25.0 61.75 307 235 

(Key open 10 minut.cs ·while temperature was changed) 

10:30 14.8 61.75 3000.274 235 
40 11...6 61.9 262 234 
50 15.0 62.0 246 235 

11:00 15.0 62. 0 234 233 
10 15.0 62.0 220 234 
20 14.0 62.0 212 233 
30 15.0 62.0 209 235 
40 15.0 62.0 200 234 

(Key open lC oinutes while tel!lperature 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 

l;:00 10.0 62.0 108 236 
r"'? 

(Key open 10 minutes while temperature wns chuneed) 

13:10 5.6 62 .0 087 232 
20 5.0 62.0 086 232 
30 1.,.9 62. 0 085 232 
40 5.0 61.9 067 231 
50 4.6 61.8 052 232 

14:00 5.0 61.75 045 232 
10 5.0 61.8 036 233 
20 5.0 61.8 033 231 

(Key open 10 mim, t while temperr.t ure wo.s changed) 

. 
I .... 



rAbLE !.J0.::: Cont 1ll. 

Anbient C1: binet 
~ Dec. C .... Jd£&...C. Frequency 

14:.30 o.o 6L75 2999-9')5 
40 o.o 61.7 987 
50 -./4 61.6 972 

15:00 o.o 61.6 952 
10 o.o 61.6 935 
20 o.o 61.6 927 
JO -.2 61. 6 912 
40 o.o 61.5 900 

(Key open 20 minutes while temperature was changed) 

16:00 25.0 61.25 267 
10 25.0 61.4 217 
20 25.1 61.5 209 
JO 25.0 61.75 200 
40 25.0 61.8 197 
50 25.2 62.0 191 

17:00 25.0 62. 0 184 
10 25.0 62.0 182 

- - 0 0 0 - -

Difference between readines taken ~t 10:20 and 11:40 
Ambient Temperature - 10°centigri::de 
Difference in frequency - 107 cycl es 
Di fference per degree Centierade - 10.7 cycles 

.00035% 

Dlfferencc between readings taken at 11:40 and 13:00 
Amblent temperature - 5o Centigrade 
Difference ln frequency - 92 cycles 
Diff erence per degree Centigrade - 18 cycles 

.0006% 

Difference between readings taken at 1300 and 1420 
Ambient temperature - 5o Centigrade 
Difference in frequency - 75 cycles 
Difference per degree Centigrade - 15 cycles 

.0005% 

Diffe:.."ence between readings token at l/+:20 and 15:40 
t.mbient temperature - 5° Centigrade 
Difference in frequency - 133 cycles 
Difference per degree Centigr~de - 26 cycles 

.00086% 

Difference between readings taken at 15:40 &nd 17:10 
Ambient temperature - 25° Centigrade 
Difference ln frequency - 282 cycles 
Di fference per degree Centigredc - ll cycles 

.00037% 

Difference between reacUnP"s taken at 10:20 and 17:10 
Ambient temperature - None 
Difference in frequency - 125 cycles 

.0041% 

Linc 
Volts 

233 
232 
231 
232 
230 
228 
229 
232 

231 
231 
232 
232 
231 
229 
232 
232 



T~'l.!1LE .. a • ..J 

TBF Trc.nsm.: ttcr; Sc iu.l No. 32 

Effect of' ciwnee ln Ambient Temperature 

Or i ginal AdjuDtment of Compensating Condenser. 

Fr equency - 3000 KC 

Ambient Cabinet Line 
rime Deg. c. .Dego C. Frequency Volts 

09:10 27.0 60.2 3000.710 229 
20 25.7 60 .. 2 620 227 
30 25. 5 60.2 585 225 . 
40 25. l 60.J 550 226 
50 25o0 6o.7 520 225 

10:00 25.2. 61.0 495 225 
10 25.l 61.l 474 224 
20 25.0 61.2 465 224 

(Key open 10 minutes while temperature was changed) 

10:30 29.5 61.2 565 .226 
40 30.2 61.4 582 225 
50 30.3 61.5 599 226 

11:00 30.0 6196 605 225 
10 J0.3 61.6 6(y'/ 225 
20 29.8 61.7 612 226 
30 30.0 61.8 617 224 
40 30.0 61.8 615 225 

(Key open 10 minutes while temperature was changed) 

11:50 35.0 61.8 730 226 
12:00 35.0 61.8 732 225 

10 J5.l 61.9 752 226 
20 35.0 62.o 760 226 
30 35.0 62.o 762 225 
40 35.0 62.o 767 225 
50 35.0 62.l 761 225 

13:00 35o0 6.2.l 760 226 

(Xey open 10 minutes while temperature was chunged) 

13:10 51.2 62.1 010 
20 50.2 62.2 070 
.30 49.8 62.2 097 
40 49.4 62.4 123 
50 50.0 6.2.5 153 

14:00 50 .. 0 62.5 168 
10 50 • .2 62. 6 18.2 
20 50.0 62.6 191. 

(Key open 10 minutes while temperature wes changed) 



rJ,BLE J~(h'3 Cor; t ' J 

/-u11bie nt Cabinet 

~ Dct:. C. Dc6 • 
,., 
I.,. Frequency 

11. : 30 25 .0 62 .3 3001.160 
40 25.0 62 . 2 3000 ,955 
50 24 .8 62.2 . 875 

15:00 21+ .8 62 .1 . 810 
10 26.0 62 .0 760 
20 25.0 62 .0 727 
30 25.0 62.0 698 
40 25.2 62.0 691 

0 0 0 - -

Di~ferencc between readings taken at 10:20 mid 11:40 
/"'1bient tecper~ture - 5° Ccnti6-rade 
Differcn~e in frequency - 150 cycles 
Difference per degree Centigrade - 30 cycles 

.001%. 

Difference between readings taken at 11:/+0 and 13:00 
Ambient temper~ture - 5° Centigrade 
Difference in frequency - 145 cycles 
Di~feren~e per degree Centigrade - 29 cycles 

.00096%. 

Difference between readings taken at 13:00 and 14:20 
Ambient te~perature - 15° Centigrade 
Difference in frequency - 434 cycles 
Di~ference per degree Centigrade - 28.9 cycles 

,00096%. 

Difference between readines taken at 14:2-J and 15:40 
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 15:40 
Ambie~t Temperature - 0.2° Centigrude 
Difference in frequency - 226 cycles 

.0075% 

Linc 
Vol ts 

226 
227 
228 
227 
228 
227 
228 
232 



TBF Trw1smi ':. te:r-; ~er i..::.l ifo. '32 

Effect of Change in kibie~t Temperature 

Original Adjustaent of Compensating Condenser. 

Frequency - 3000 KC 

Ambient Cabinet Line 
~ Deg. C. Dep;. c. Frequency Volts 

09:20 28.0 60.0 3000.317 231 
30 25.0 60.3 245 230 
l+O 25.0 60.5 215 230 
50 25.2 60.8 183 228 

10:00 25.2 61.0 157 230 
10 25.5 61.2 142 230 
20 25.1., 61.4 117 229 
30 25.0 61.5 119 228 

(Key open for 10 minutes while temperature was chnnged) 

40 30.0 61.5 215 228 
50 30.0 61 .. 6 242 226 

11:00 29.8 61.7 265 229 
10 30.0 61 .. 8 287 227 
20 30.0 61.8 292 225 
30 30.2 62.0 297 224 
40 J0.2 62.0 299 225 
50 30.2 62.0 289 227 

(Key open 10 minutes while temperature was changed) 

1210() 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 

13100 35.0 62.2 456 228 
10 35.0 62.2 455 228 

(Key open 10 minutes while temperature was changed) 

13:20 40.5 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 62.4 625 225 
10 40.1 62.4 628 227 
20 40.0 62.4 632 228 
30 1.0.0 62.4 628 227 

(Key open 10 minutes while temperature was changed) 



TABLE NO . 4. Cor-, t I d. 

l\l:lbl ent Cabinet 
TI!a.e. Deg. C. Deg. c. Frequency 

11~:40 44.0 62. 4 3000. 760 
50 44 . 6 62 . 3 770 

15:00 1+5.0 62 .4 785 
10 45 . 0 62. 5 790 
20 45. 0 62. 5 795 
30 45.0 62.5 805 
40 45.2 62.5 806 
50 45.0 62.6 805 

(Key open 10 minutes while t emper ature wus chaneed) 

16:00 49.4 62.5 925 
10 50.8 62.5 930 
20 50.0 62.5 935 
JO 50.0 62.6 940 
40 1+9.8 62.7 935 
50 50.1, 62.8 91~0 

17:00 50.2 62.9 930 
10 50.0 62.9 920 

(Key open 10 minutes while temperature was changed) 

17:20 25.0 62.6 820 
30 25.2 62.5 714 
40 24.8 62.4 612 
50 25.2 62 .. 4 550 

18:00 25.6 62 .. 3 511 
10 25.0 62.2 510 
20 25.0 62 .. 2 508 
30 25.0 62.2 478 

--oOo--

Readings ns per L.H.-1 

Uiffereuce between readings taken at 1000 ~nd 1~50 
liI!lbient temperature - 5° Centigrade. 
Difference in frequency - 172 cycles. 
Difference per degree Centigrade - 34.4 cycles 

.0011%. 

Difference between recdings taken at 1~50 and 13:10 
Ambient temperature - 5° Centigrade 
Difference in frequency - 163 cycles 
Difference per degree Centigrade - 32. 6 cycles 

.00109%. 

Line 
Vol t s 

225 
226 
227 
225 
226 
225 
229 
228 

229 
228 
230 
231 
229 
232 
233 
233 

231 
229 
234 
233 
236 
237 
239 
239 



TABLE NO . /.. Co!.1~-

Diff P.rence between readines t aken a t 13:10 and 111 : 30 
Ambient temperature - 5° Centi6rade 
Difference in frequeHcy - 178 cycle;:; 
Difference per degree Centlgrade - 35.6 cycles 

.00118%. 

Di:'ference between readings taken at l/1:30 tmd 15:50 
Ambi ent temperature - 5° Centierade 
Difference in frequency - 172 cycles 
Difference per degree Centi6 rade - 31 ... 4 cycles 

.00115%. 

Difference between readings taken at 15:50 and 17:10 
Ambient temperature - 5° Centigrade 
Difference in frequency - ll5 cycles 
Difference per degree Centigrade - 23 cycles 

.00065% 

Difference between rccdings taken at 17:10 end 18:30 
ilJ'llbient temperature - 25° Centigrade 
Difference in frequency - 41..4 cycles 
Difference per degree Centigrade 17.8 cycles 

.000565%. 

Difference between readings taken at 10:30 end 18:30 
Ambient temperature - none 
Difference in frequency - 356 cycles 

.0186%. 

Rec.dh1g s as per L. H • -2 

Difference between re~dings taken at 10:30 and 11:50 
Ambient temperature - 5° Centigrade 
Difference in frequency - 170 cycles 
Difference pe~ degree Centigrade - 34 cycles 

.0011%. 

Differe~ce between readings taken at 11:50 vnd 13:10 
Ambient tempe~ature - 5° Centigrade 
Difference ln frequency - 166 cycles 
Difference per degree Centigrade - 33 cycles 

.0011%. 

Difference between readings taken at 13:10 and 11~:.30 
Ambient temperature - 5° Centi~rade 
Difference in frequency - 173 cycles 
Difference per degree Centierade - 34.6 cycles 

.00115% 



'!A3LE NO. 1. Cont ' d . 

Difference between readings taken at l/..:}0 mid l;:50 
/1111blent temperature - 5° Centigr&de 
Difference in frequency - 177 cycles 
iJifference per debree Centi5r ade - 35.4 cycles 

. OOD8% 

Difference between readings taken at 1560 and 17:10 
Ambient temperature - 5° Centigrade 
Diff13rence b frequency - 115 cycles 
Difference per degree Centigrade - 23 cycles 

.00065%. 

Difference between readings taken at 17:10 and 18:30 
t.mbient temp9rature - 25° Centigrade 
Difference in frequency - 442 cycles 
Difference per degree Centierade - 17.7 cycles 

.00059%. 

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

~0197%. 



TABLE NO. 2 

TBF Tr.s.nsmltter; Serial No. 32 

Effect of Chanee in Ambi ent Temperature. 

After 1st re-adj us t ment of compensa t i ng condenser. 

Frequency - 3000 KC. 

f1JUbient Cabinet Line Time Deg. C. Deg. C. Frequency Volts 

09:10 24.6 60.2 3000.668 228 20 24.4 60.2 605 225 30 24.6 60.2 573 226 40 25.0 60. 6 543 229 50 25.0 60.9 518 228 10:00 25.0 61.0 492 228 10 25.0 61.2 472 228 20 25.0 61.4 455 229 

(Key open 10 minutes while temperature was changed} 

30 30.0 6l.4 545 228 40 29.8 61.5 492 226 50 30.0 61.6 470 225 11:00 30.0 61.7 /~54 226 
10 30.2 6l.8 440 225 20 Main line power failed. On at 11:22. 
30 29.6 61.8 J .. 63 · 228 
40 29.6 61.9 447 227 50 30.3 62.0 437 228 12:00 29.8 62.0 425 230 10 30.2 62.0 420 230 

(Key open 10 minutes whil,e temperature was changed) 

20 34-5 62.0 535 230 
30 35.5 62.0 485 228 
40 35.0 62.0 476 229 
50 35.4 62.1 480 227 13:00 35.2 62 .1 475 228 10 34.8 62.2 472 229 20 35.0 62.2 470 226 
30 35.0 62.2 476 226 

(Key open 10 minutes while temperature was changed) 

40 49.8 62.2 675 225 
50 50.0 62. 3 750 226 14:00 50.0 62.4 800 226 10 50. 0 62.5 825 227 20 49.8 62.6 840 228 
30 50.0 62.6 860 228 



'I'ADLL ao . 'i Q.ont I d 

knbient CubinPt 
~ Deg . C. Deg. _c..!.. freuuency 

1/+ :40 49. 8 62 .7 3000.865 
50 50.0 62.7 875 

(Key open 10 mi.:rntes while tem1)cr/:l t1..1re was changed) 

15:00 25 .0 62 . 5 71+5 
10 21+.8 62. 2 660 
20 24.8 62. 2 600 
30 24.9 62 .2 563 
40 24.8 62. 2 532 
50 24. 8 62.2 510 

16:00 25.0 62.2 488 
10 25.0 62 . 2 476 

- - 0 0 o - -

Difference between readings taken at 10:20 and 12:10 
Ambient temperature - 5. 2° Centierade 
Difference in frequency - 35 cycles. 
Difference per degree Centigrude - 6.7 cycles 

. 00022%. 

Difference between readings taken at 12:10 c.nd 13:30 
Ambient temperature - 4 . 8° Centlgrade 
Difference in frequency - 56 cycles 
Difference per degree Centi grade - 11. 6 cycles 

.00038%-

Differcnce between readi~gs taken at 13:30 and 14:50 
/,mbicnt temperature - 15° Centigrade 
Difference in frequency - 399 cycles 
Difference pe~ degree Centigrade - 26. 6 cicles 

.00088,o. 
Difference between readi~es tsken at 15:50 and 16:10 

Ambient temperature - 25 Centigrade 
Difference in frequency - 399 cycles 
Difference per degree Centigrade - 16 cycles 

.00053%. 

Di:fercnce between readings taken at 10: 20 and 16:10 
Ambient temperature - None 
Difference in frequency - 21 cycles 

.0007%. 

Ll!'le 
Volts 

227 
228 

230 
231 
229 
231 
229 
229 
2.32 
231+ 

.. . 



~ 

09 :10 
20 
30 
40 
50 

10:00 
10 
20 

30 
40 
50 

11:00 
10 
20 
30 
40 

11:50 
12:00 

10 
20 
30 
40 
50 

13:00 

13:10 
20 
30 
40 
50 

14: 00 
10 
20 

Tl,BLE .;o ._ j., 

TI3F Tru.nsmi tter; Seri al (ta. 32 

Effect of ch0.nee ~-1 .t-.rJ'.Ji n t Ter;ipora t'..!re 

Orieinal i<ljustment. of Gompensat.i.ne Condenser. 

Frequency - 2000 KC. 

Ambient. Cabinet 
Deg. C. Deg. c. frequency 

25.0 62 .2 2000.705 
25.2 60.2 615 
24.s 60. 5 569 
25.4 60.7 540 
24. s 61.0 513 
25 .0 61.2 493 
25.2 61.5 /475 
25.2 61.6 462 

(Key open 10 minutes while temperature was changed) 

9.8 61.4 550 
9 .8 61.4 '~71 

10.2 61.5 445 
9.s 61.5 428 
9.7 61.5 413 

10.5 61.6 401 
10.0 61.6 392 
10.0 6l.7 384 

(Key open 10 minutes while temperature was changed) 

4.0 61.5 465 
5.0 61.5 400 
5.0 61.5 369 
5.0 61.5 348 
5.0 61.5 330 
5.2 61.5 320 
5.0 61.5 310 
5.1 61.5 

(Key open 10 ml:::rntes while temperature wns chaneed) 

-.2 61.3 
o.o 61.2 
o.o 61.3 
o.o 61.4 
0.2 61 . 4 
0.2 61.5 
-.2 61 . 5 
o.o 61.5 

(Key open 20 minutes while temperature was chaneed) 

Line 
Volts 

232 
232 
233 
232 
232 
232 
229 
231 

233 
233 
229 
229 
230 
231 
232 
232 

230 
232 
232 
231 
231 
231 
231 

230 
230 
233 
232 
233 
231 
231 
231 



TJJ3Lf:; NO, 6 Cont'd 

r.mbient Cabinet 
Time Deg. c. Der;. r, v. Frequency 

14 :40 21~ .8 61.3 2000.450 
50 25 .0 61.4 407 

15:00 25.0 61.5 392 
10 25.4 61.7 385 
20 25.2 61.9 380 
30 21+.8 62.0 375 
1;0 25 . 2 62. 0 372 
50 25. 0 62.0 370 

- - 0 0 0 - -

Di fference between readings taken at 10:20 und 11:40 
Ambient temper&ture - 15.2° Centigrade 
Difference in frequency - 78 cycles 
Difference per degree Centigrede - 5. 1 cycles 

.00025%. 

Difference betvmen readings taken at 11:40 and 13:00 
1,mbient temperature - 4.9 
Difference in frequency - 82 cycles 
Difference per degree Centigrade - 16.5 cycles 

.00082% 

Difference between readings taken a t 13:00 and 14:20 
.Ambient temperature - 5.1° Centigrade 
Difference in frequency - 49 cycles 
Dlfference per degree Centizra.de - 9.6 cycles 

.000118%. 

Difference between readings taken a t 14:20 and 15:50 
Ambient temperature - 25° Centigrade 
Difference in frequency - 113 cycles 
Difference per degree Centigrade - 4.5 cycles 

.000225%. 

Difference between reudlngs taken at 10:20 and 15:50 
Ambient temperature 0.2° Centigrade 
Dlfference in frequency - 92 cycles 

.0046%. 

Line 
Volts 

230 
229 
230 
229 
232 
231 
229 
233 



TAoLE NO. 7 

TBF Tra.nrmitter; Serfal No. 32 

Ef fec t of change i n Ambl ent Temperature 

Or i gl n&J.. Adjustment of Compens~tlng Condenser. 

Frequency - 2000 KC . 

.Ambient Cabinet Line 
Time Deg. C. Deg. C. Frequency Volts 

09:10 25.0 60.2 2000. 750 230 20 21..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 24.8 61.2 628 226 
10 24.8 61.4 515 226 
20 25.0 61.5 507 228 

(Key open 10 minutes while temperature wus 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 ~hile temperature was changed) 

50 35.0 62.1 655 226 
12:00 35°4 62.1 634 226 

10 35.2 62.2 633 226 
20 35°3 62.25 633 228 
30 35.5 62.25 633 230 
40 34.8 62.4 626 227 
50 34.8 62.1, 624 225 13: 00 35.0 62.L, 622 225 

(Key open 20 minutes while temperature was ch&nged) 

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 81+5 226 

(Key open 20 mi nutes while t emper a ture was changed) 



TABLE l.O ,_ '/_ Cont'd. 

Am bier. t Cn:.inet 
Tim_c Deg. c. De1;. c. Frer:;1,.;.011.£j'._ 

14:/:C· 25.0 6:2o5 2000.860 
50 25.0 62.4 760 

15:00 25.3 62.3 724 
10 25.0 62.3 696 
20 25.0 62 . 3 678 
30 25.2 62.3 662 
40 25.0 62.3 646 
50 25.1 62.3 637 

- - 0 0 0 - -

Difference between readings taken at 10:20 nnd 11:lO 
Ambier.t temperature - 5° Centigrade. 
Difference in frequency - 48 cycles 
Difference per degree Centigrade - 9.6 cycles 

.00048%. 

Difference between readings taken nt 11:lO and 13:00 
Ambient temperature - 5° Centib-rade 
Difference in frequency - 67 cycles 
Difference per degree Centigrade - 13 cycles 

.00065%. 

Diffilrence between readlngs taken ~it 13:00 and 14:30 
Ambient temperature - 15° Centi£rade 
Difference in frequency - 223 cycles 
Difference per degree Centigrade - 14.8 cycles 

.00074%. 

Difference between readings taken at 14$0 nnd 15:50 
Ambient temperature - 24.9° Centigrade 
Difference in frequency - 208 cycles 
Difference per degree Centigrade - 8. 3 c;,rcles 

.0001.1%. 

Difference between rec:ding:=; taken nt 10:20 and 15:50 
Ambient temperature - 0.1° Centiera.de 
Difference in frequency - 1.30 cycles 

.0065% 

Linc 
Volts 

230 
230 
230 
230 
230 
230 
230 
230 



TJ..ELL NO. _8 

TB1'' Transml t tu ; --erlti ro. 32 

Effect of Change .in AmblE'n t Temper<' t 1.u·c 

Orif_;inuJ. Adjustment of Compeni:c1t.:.r1g Condcn0er 

frequency - 4500 KC. 

Ambient Cabinet Linc 
Time Deg.~ Deg. c. Frequency Volts 

11 : .l.O 21 •• 5 60.8 4500.900 232 
50 25.5 60.8 750 232 

12:00 25. 4 60.8 737 233 
10 25 . 0 61.0 725 232 
20 25.1 61.0 725 233 
30 25.1 61.0 712 231 
L1-0 25.0 61.1 720 232 
50 25.0 61.J 702 232 

(Ke;, open 10 mirnites v,hile temperature was changed) 

13: (10 36. o 61.2 065 230 
10 35.0 61.2 162 228 
20 35.0 61.L} 256 229 
30 35-4 61.L; 317 229 
40 35,3 61.5 357 230 
50 35 .0 61.5 362 230 

111-: 00 35.0 61.6 382 230 
10 35.0 61.6 417 230 

(Key open 10 minutes while temperature was changed) 

20 48.0 61.6 862 228 
30 50. 0 61.8 067 229 
40 50.0 62.0 199 229 
50 50.0 62.0 267 230 

15: 0C. 51.0 62.0 374 230 
10 50.0 62.1 427 230 
20 49.8 62.2 466 229 
30 50.0 62.2 485 232 

(Key open 10 minutes while tcmper.;turc wus chcneed) 

15:LC 25.7 62.0 970 232 
50 24.7 6l.8 700 233 

16: 00 25.0 61.7 618 232 
10 25 .1 61.6 501+ 233 
20 25.0 61 . 6 380 233 
.30 25.0 61.6 317 235 
40 25.l 61.5 272 232 
50 25.0 61.5 172 23/4 

I .. • 

_; l" 



Difference bct;ie:cr. r,~sditLt,f tnheu c.t 12:.,0 uu i 1/. :JC 
;..mtie:nt t,e:rr11,~ru,.ure - 10° Genl.~ !t.r' 

Iliffe1·er1ce in fre,:uenc;:,· - ?l =j cycles 
Lif fe1·ence pe. deeree Cen t.ieruie - 71. :i eye} es 

.0015% 

Lj_ff'Lrence be'vv1een rcraing!." taken r,t l/,:10 and l5:3C 
Ambient tempcratur·e - 15° Cer,tigr,<le 
Difference in frequency - 1068 cycle13 
Dli'ference per degree Centigrade - 71 cycles 

.0015%. 

Difference between readings take;n at 15:30 a.'1.d 16:50 
.Aabient temperature - 25° Centigrade 
Difference in frequency - 1313 cycles 
Difference per degree Centierade 52.5 cycles 

.0011%. 

Difference betv1een readines tcl(en at 12:50 o.nd 16:50 
Ambient temperature - None 
Difference in frequency - 470 cycles 

.01%. 



09:10 
20 
JO 
40 
50 

10:00 
10 
20 

30 
40 
50 

11:00 
10 
20 
JO 
40 

50 
12:00 

10 
20 
30 
40 
50 

13:00 

10 
20 
30 
40 
50 

14:00 
10 
20 

- f 

Origirn:.l Aaj 1:~tme!l t of CompcnFc t j ng Conclf:accr 

Freql..enc:,- - L.500 KC 

Ambient 
Dee;. c. 

25.:2 
24.8 
25.2 
24.8 
25.1 
25.2 
25.2 
25.0 

Cabi net 
Deg. c. 

60.2 
60.2 
60. 4 
60.5 
60.6 
60.7 
60.8 
61.0 

Frequency 

4500. 995 
900 
887 
860 
81~0 
837 
822 
800 

(Key open 10 minutes while temperuture was chunged) 

12.5 
11.0 
10.1 
10.L.. 
9.7 

10.5 
10.0 
10.0 

60.8 
60.8 
60.8 
60.8 
60.8 
60.8 
60.8 
60.8 

845 
718 
693 
662 
616 
583 
556 
537 

(Key open 10 minutes while temperature w~s changed) 

4.8 60.7 
5.0 60.6 
4.8 60.6 
5. 2 60.6 
4 . 8 60.6 
4.9 60. 6 
4.8 60.6 
5.0 60.6 

(Key open 10 minutes while 

o.o 
0.4 
o.o 
o.o 
0.3 
o.o 
0.3 
o.o 

60.5 
60. 5 
60. 5 
60.5 
60.5 
60. 5 
60. 5 
60.5 

534 
450 
420 
382 
341 
306 
.307 
281 

temperature was changed) 

268 
168 
103 
113 
093 
061 
Oli3 
018 

(Key open 10 minutes while temperature wus changed) 

Line 
Volts 

228 
222 
225 
225 
224 
224 
225 
229 

229 
228 
226 
228 
229 
228 
229 
227 

229 
2.32 
229 
230 
229 
2.30 
2.31 
229 

231 
230 
230 
231 
2.31 
2.30 
229 
230 



Time 

11.: 30 
40 
50 

15:00 
18 
20 
30 
40 

TAELI<.. :10. 2. vor ~'A 

/unb i J!lt Cubi ner, 
De,;. 

25.5 
25.3 
25 .0 
24. 8 
25 . 3 
25 . 0 
25.0 
25. 2 

L,. Der:; . c. 

GO. 5 
60 .7 
60.8 
61.0 
61.0 
61.2 
61.2 
61.2 

- - 0 0 0 - -

Re[idl.ngs as per L.H. 1 

f r eq:...en cy 

/4500. 1 .. 30 
520 
5')0 
636 
678 
695 
712 
725 

Difference between readings taken at 10:20 end 11:40 
.Ambient temperature - 15° Centigrade 
Difference in frequency - 264 cycles 
Difference per degree Centigrade - 17.6 cycles 

.00039%. 

Difference between readings taken at 11:40 and 13:00 
l.mbicnt temperature - 5° Centigrade 
Difference in frequency - 263 cycles 
Difference per degree Centigrade - 52 cycles 

.0011%. 

Difference between readings taken at 13:00 and 14:20 
Ambient tempcratll!'e - 5° Centigrade 
Difference in .frec1uency - 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 taken at 10:20 and 15:40 
Amblent temperature - 0 . 2° Centigrade 
Difference in frequency - 74 cycles 

.00164%-

Readings as per L.H. 2 

Difference between readingz taken at 10:20 and 11:40 
Ambient temper~ture - 15° Centigrade 
Difference l!1 frequency - 263 cycles 
Difference per degree Centigrade - 17.5 cycles 

.00039%. 

~ ':' 

Line 
Volts 

225 
225 
225 
22/4 
225 
227 
227 
229 

.. 
_,. I 



Di.:~fercnce bet.men r euctings taken at 11 : L,O tt.nd 13 :00 
,\mbient temperature - 5° Centigrade 
Difference ln frequency - 256 cycles 
Difference per degree Centigrade - 51 cycles 

.0011,t. 

Difference between rcadines taken at 13:00 and li:20 
Ambient temperature - 5° Centigrade 
Difference in frequency - 263 cycles 
Difference per degree Centigrade - 52.2 cycles 

.0015% 

Difference between readings taken at 11.:20 and 15:40 
Ambient temperature - 25.2° CentiJrade 
Difference in frequency - 707 cycles 
Difference per degree Centigrade - 28 cycles 

.00062%. 

Di fference between readings taken ~t 10:20 a.~d 15:40 
/,mbient temperature - 0.2° Centigrade 
Difference in frequency - 75 cycles 

• 00165%. 



• 
IC 

TABLE IlO. 10 

TLlf Trunsntl.tter; Serfa.l No. 32 

~ffect of Change in .Am"!Jien t Temper a ture 

Orlt~inal AdjuDtment of Compensatlng Condense::.--

Frequency - 4500 KC 

Amblent Cabinet Line Ti_rne Deg. c. Deg. c. Frequency Volts 

09 :10 26.0 60.0 4500.323 226 20 25.8 60.l 273 225 30 25.2 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 60.8 131 229 20 25.0 61.0 125 227 

(Key open 10 minutes whlle temper,. ture was chani~ed) 

30 30.2 61.0 329 227 40 30. 4 61.0 388 225 
50 29.8 61.1 41+0 227 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 
40 30.0 61.L 526 225 

(Key open 10 minutes while temperature was chnnged) 

50 35 . 6 61..l 750 225 12:00 35 .0 61.5 865 228 10 31;.8 61.5 940 227 20 35.0 61.5 975 229 
30 35o0 61.5 980 229 40 35.4 61.7 4501.007 231 
50 35.0 61.6 4500.985 230 13:0G 35.0 6l.t1 997 228 

(Key open 10 minutes while tempera.tu.re was changed) 

10 40.0 61.6 4501.188 227 
28 40.5 61.6 362 226 
30 40.0 61.7 385 223 
1-i.O 40.0 61.e 400 224 
50 1,0.l 61.S 420 224 14:00 40.3 61.8 440 224 10 40 . l 61.9 450 224 20 40 .0 61.9 445 225 

(Key open 10 minutes while temncro t t:re W~f' rhh n i::nd \ 



... 
' 

l 

'-:i.BJ~NO 1l. Go1.J. 1 fl ' 

:J.tt ~ ·1. • ~u L.i.r to t, 

~ Le,;.~ De,: • .Jh. Fl'C01 c:n~x 

14:.30 L,) . 0 Gl.f. /.,)01. C):3 
LO l,l • • f 61.e 7.~'2 
50 L. 5. 0 62.0 775 

15:00 1.5.J. 62.0 810 
10 L5.0 62.0 810 
20 45.2 6~.o 835 
30 1,.5.2 62.] 8/,0 
1.0 45 . 2 62.) 850 

(Key open lC minutes whl.lc tempcratcrc was chun£: o<l) 

50 1.9.8 62.0 1,.502.085 
16: 00 50.0 62.0 090 

10 50.1 62ol 101 
20 50.1 62.l 126 
30 50.;. 62.2 128 
1,.0 50.8 62.2 11.9 
50 50.0 62.2 117 

17: 00 50.0 62.2 123 

(Key open lO minutes v,h.i.J e tempera tt,re was chaneed) 

10 26.5 62.0 /1501.620 
20 25.3 61.7 3~3 
30 25.0 61.6 133 
40 25.0 61.5 038 
50 25.0 61.5 4500.9l3 

18:00 25.0 61.5 863 
10 25.0 61.5 806 
20 Z5.0 61.5 693 

- - 0 0 0 

Readings per L.H,. 1. 

Di fference between readlrigs taken nt 10:20 rind 11 :L.O 
.Ambient tcmpc.n. t1-.rc - 5° Centlgrc..dc 
D.lffe::-e!'lce in freqt.:.er:c:,· - 1,.16 cycles 
Difforcr:ce per decree Centip·Ld(' - 83 cycler 

.00]8%. 

Dlff'e:-cnce 1::et.v;een re~1ding:::: taken Eit l] :LC and 13 ;OO 
Ambient tempert, t1;.rE: - 5° Ceo t.i[ra<le 
Diffc:rencc ln frequeucy - 477 cycle::: 
D~fferencc per degree Centi£r~de - 95 c;cles 

.00;:1%. 

D:i.ffer,~1,cc. bctv,c:cn rcr.dlnaf: to.ken &t 13:00 uud ll:2C 
hmh:'. ~nt temper .. tu.re - 5° Centigrade 
Di ff 1':-encc lr fre'!'- er c~ - 41, 5 c.1 cl es 
Dlff'm·er,cc per c1egree CE"r.tit;rr,de - 89 cycJ es 

• l,\.IJ ~,-o. 

l ... 

line 
Volts 

224 
226 
225 
227 
227 
22£ 
228 
228 

228 
22') 
230 
232 
231 
231 
229 
234 

236 
23'7 
233 
233 
237 
235 
235 
237 



rABU r;o 10 - ConVc 

D.i.fference bet.ween r8c.<1-1.ne::, taken at 14:2C· uul J ';:J.C 
Junbier.t temper&ti.:re - 5.2° Ccntit;rt·de 
Difference i.e. Frec;uer.cy - liOO cych:s 
Dlffereuce per degree Cent ierbc~e - 77 cycleE 

.0017%. 

Difference bet~ecn r e0dines taken at 15:lC and 17:00 
J1mbient temperature - 11.8° Centigrade 
Difference in frequency - 275 cycles 
Difference per deerce Centigrade - 57 cycles 

.0012%. 

W fference between res.dines ta.ken c.t 17:00 and 18:20 
Ambient, tempen.iture - 25° Cen tlr:;rule 
Diffe1·ence in frequency - lW cycles 
Difference per degree Centi£ruc1e - 57.5 cycles 

.00125%. 

Di.ff€!:::·ence between reEdings taken at 10:20 and 18:20 
J..mbient tempcr,;.ture - none 
Difference in frequency - 428 cycles 

.0095%. 

Readings per L.E. 2. 

Lifference betr.een recd.i.ngs ta.ken at 10:2C and 11:40 
Ambient temperature - 5° Centi5--rade 
Difference ir. frequency - 401 cycles 
Difference per dee!'ec Centigr~de - 80 cycles 

.0017%. 

Difference between readings taken c.1t 11:lO and 13:00 
Ambient temperutnre - 5° CentitTade 
Difference in fre0,uency - 471 cycles 
Difference per degree Gen ti grade - 94 cycles 

.002%. 

Dif.f'erenee betv,een readings taken r,t 13:00 und 1/4 :20 
Amb:i en t ternpcrc, ture - 5° Centigr,.de 
Difference in frequancy - 4/.8 cyclec 
Cifference per degree Ccntigr&de - 89.5 cycle= 

.0019% 

Difference betv1een ree1cllne~ ta.ken &t 11..:20 (::.nd ] 5:L..C 
i11?1b..'..cnt temperature - 5.2° Centigrade 
Diff'erence in freq1,;ency - 405 cycles 
Difference per degree Centigr&de - 78 cycles 

.0017%. 

Difference bet\,ecn reu.Ungs ta.ken c.t 15:l..C and 17:00 
Ambient tempera tu.re - L. .8° CentJ.£rcde 
L'ifference in frcrp;cnc;,· - 27; qcleE 
Difference per degree Centigrade - 57 cyclcf 

. 00121. 



• 
'l'ABL]'~ N~ ).Q_ Cont'd ~ 

Difference between rec.dings tuken i::.t 17:00 llnd 18:20 
t.mbient tempcr~,tt:rc - 25° Cen'-..i£r,.de 
Difference in fre ;uency - ll.30 cycles 
l.Jiffer~nce per de:r;ree Centi grade - 57 eye 1 cs 

.0012%. 

Dj_fference between rcudings taken s.t 10:20 and ]8: 20 
Ambient temper~ture - none 
Difference ir. freq.tency - 432 cycles 

.0095%. 

• 



Time 

12:00 
10 
20 
30 
40 
50 

13:00 
10 

20 
30 
/~O 
50 

14:00 
10 
20 
30 

40 
50 

15:00 
10 
20 
30 
40 
50 

16:00 
10 
20 
30 
40 
50 

17:00 
10 

I'.ABL.E. r,O. 11 

Afser first r e-u:j LXtment of Compens,. t.ir.g Condenser 

.Fre(',llcncJ· - 1.500 KC. 

l'.I!lb_;_e,'1t Cl:.l.i.net 
De~ r, .. c_~ Deg. c. Frequenc;1 

24.9 60 .0 4501.377 
24.8 60. 0 280 
25.2 60.2 217 
25 .1 60.3 177 
25.1 6o.3 131 
24.8 60.6 090 
25.0 60.7 078 
25. 2 60.8 06/, 

(Key open 10 minutes while temperuture was changed) 

34.8 60.9 262 
35.0 61.0 220 
34.8 61.1 176 
35.0 61.2 178 
35.2 61.3 180 
35.0 6L-4. 206 
J5.2 61.5 237 
35.0 61.5 242 

(Key open 10 minutes .vilile tempernture vms ch&nged) 

49.8 61.6 595 
50.2 61.6 805 
50.2 61.7 961 
50.0 61.8 4502.007 
50.0 62.0 070 
50.0 62 . 0 115 
50.3 62.0 150 
50.0 22.] 185 

(Key open 10 minutes while temperature was changed) 

25.0 
24 .8 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

62.0 
61.8 
61.7 
61.6 
61.6 
61.6 
61.6 
61.6 

4501.835 
600 
440 
350 
270 
222 
204 
198 

Line 
Volk 

227 
228 
229 
229 
228 
225 
225 
221. 

225 
226 
225 
226 
225 
224 
224 
224 

220 
222 
222 
223 
224 
225 
227 
225 

232 
231 
230 
234 
232 
233 
237 
236 



TABLE lfp_. 11 Conl_'.9. 

Difi'Hrence between ref:dir.gs taken nt lJ :10 and ::..Jy :30 
Ambient te1:1peruture - 9.8° Centigredc 
D2..ffercnce in .frequer.cy - 178 cycles 
Dlffc:1·euce per degree cen t lgrc;tde - 18.J eye] es 

.000!,%. 

Diffcrer,ce between :readlr.gi~ te:.ken nt l/4:30 ru.d 15:50 
.Anbient temperature - 15° Centi[rt-de 
Dlfferer:ce iri. frequer,cy - 943 cycles 
Dif'ference per degree Centigrade - 62.8 cycles 

.0014%. 

Difference between reb.dir.gs taken at 15:50 and 17:10 
Ambient temperature - 25° Cent.iir&de . 
Difference in frequency - 987 cycles 
Difference per degree Ccn tigrc,de - 39. 5 cycl cs 

.00088%. 

Difference between reudings taken at. 13:10 and 17:10 
Ar.lbient temperuture - 0.2° Centigrade 
Difference in frequer.cy - 134 cycles 

.OOJ%. 



• ., 

• l'i3F Trc.tnmni t. ter; Ser: L.l. lio. .3~ 

Effect of Chcange i n hml,ien t, Tempera tur-e 

After second r e-adj llS t,mcn t, of Comper:s,. t,iq,: Condenser wns 
mule by f.1anufb·•ti.;rcr ' s R.cpresenu.tive . 

Time 

09:.30 
40 
50 

10:00 
10 
20 
30 
40 

50 
11:00 

10 
20 
30 
40 
50 

12:00 

Ambient 
~~ 

34.8 
35 .0 
35.2 
35.0 
35.2 
35. 0 
35.0 
35.0 

Frequer:cy - 1+500 KC 

Cabinet 
Deg. c. 

60.l 
60.2 
60.5 
60.6 
60.8 
61.0 
61.] 
61.2 

Freguer.cy 

4500.720 
715 
704 
670 
650 
630 
613 
603 

(Key open 10 minuteo while tcmperuture vm.s changed) 

51.0 
50.2 
50.0 
50.0 
1.9.8 
49.8 
50.0 
50.0 

61.1.. 
61.5 
61.6 
61.8 
61.9 
62.0 
62.0 
62.] 

870 
782 
870 
970 

4501.025 
070 
115 
165 

Dlffel'ence in Temperature - 15° Centit,-rnde 
Difference in frequency - 562 cycles 
Difference per degree - 37.5 cycles= .00083%. 

13:50 
14:00 

10 
20 
30 
L,.O 
50 

15:00 

10 
20 
30 
40 
50 

16:00 
10 
20 

5.0 
s.o 
5.2 
5.2 
5.6 
4.5 
5.0 
5.0 

59.6 
59.6 
59.7 
59.9 
60.0 
60. 0 
60.1 
60.1 

4501.010 
4500.850 

724 
590 
488 
400 
350 
267 

(Key open 10 mlnutes while temperature was changed) 

o.o 
0.2 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

60.] 
60.1 
60.] 
60.2 
60.2 
60,2 
60.2 
60.3 

287 
123 
027 

4499 -942 
872 

. 
I ' 

892 
812 
802 

... 

Line 
Volts 

227 
229 
227 
226 
226 
225 
225 
224 

227 
226 
227 
226 
226 
225 
226 
228 

229 
226 
223 
223 
222 
222 
223 
226 

I •• • 

• -

• 

' 



TA.9LE NO. 12 Cont ' d 

Differ ence in temperature - 5.0° Cent.i5--rade 
Di ffer e~cc i n .frequency - 465 cycles 
Dif ference per degree - 93 cycles~ .00206%. 

'I,. 

.._ 

... - .. 



Ti me 

13:00 
10 
20 
JO 
110 
50 

lL,:00 
10 

20 
30 
1.0 
50 

15:00 
10 
20 
30 

I'H' ~r&nnmittcr; Scr.:..nl ~ln. 32 

Effect o.f Change in Ambient Tempen, ture 

Af tor mG.J.:i r.G L0° ad~ us tmen t of Com pen su ting Con­
denser Adjustine bcrc~. 

Freque:ccy - 1. 500 KC 

Ambi en t Ce.bi n.et 
Deg . c. Deg. c. Frequency_ 

5.5 59. 2 4500. 900 
5.2 59.4 638 
4.8 59.5 420 
5.0 59.6 223 
5.0 59.7 089 
5.0 59.9 013 
5.2 60.0 4499.967 
5. 0 60.0 892 

(Key open 10 minutes wh ile temperature was chnnged) 

o.c 60.0 877 
o.o 60.0 723 
o.o 60.0 652 
o.o 60.0 576 
o.o 60.0 530 
0. 2 60.l 498 
o.o 60.l 476 
o.o 60.l 468 

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 changed) 

15:40 34.2 60.2 4499.902 
50 35 .0 60.4 4500.091 

16:00 35. 2 60.5 197 
10 35. 0 60.8 255 
20 35. 2 61.0 285 
30 35. 0 61.2 273 
40 35.0 61.3 289 
50 35. 0 61.5 304 

Difference in temperature - 35.0° Centigrude 
Difference in frequency - 836 cycles 
Difference per degree - 23 .8 cycles= . 00053%. 

(Key open 10 minut es whiJ c t emperature was chc:.nged) 

17:00 50. 0 61.5 4500.570 

Line 
Volts 

226 
226 
2.26 
226 
225 
226 
228 
228 

230 
229 
230 
230 
230 
230 
231 
232 

222 
226 
226 
228 
.228 
230 
227 
228 

231 



• 

:..!... ~- g_ •. 

Ill r • Ci.! ir._ 
Dc6 • _ _g. Ce~!.....L ~uen.£.Y 

17:10 
.:o 
JO 
1.0 
50 

18:()0 
10 

,.9 8 
~o.o 
50 0 
50 • ..: 
50.0 
l9.8 
50.0 

61 0 4 
ll.8 
6::.o 
62.0 
62.1 
62.2 
62 .. ~ 

Difference in t.em1,erature 1°5 .0° Gen t:i tro.dc 
Dlf1crcnce in frequency - U.,(J cycles 
Dlfl'erer.ce per deerec - 12. 5 cycle3 ::: .000!.1%. 

oo. 94 
637 
7t.O 
8;'0 
850 
920 
950 

• • 1 

Linc • 
Volts 

230 
2J2 
.. JC 
,233 
233 
23l ., ") ,:-.. .,.,, 

. ( 
;.. 

• I 

i' 



TB1'~ TrcinFmitter; Ser.ial tlo. 34 

Effect of Cl.zmgc in h.lllblcn t. Tempcro.t1.1re 

Cor:ipcns--.ting ~onder.scr Adji..:.stment. .:;s received from 
Llur.ufHcturnr 

Frequency - 4500 KC 

11.!!!E 

14:00 
10 
20 
30 
40 
50 

15:00 
10 

Ambient 
De!!. c. 

31,.0 
35.0 
35.2 
35.l 
35.2 
35.1 
31.0 
35.0 

Cabinet 
Deg. C. 

59.3 
59.6 
59.9 
60.1 
60.2 
60.5 
60.6 
60.7 

Frequency 

/►500. 560 
703 
823 
877 
935 

1..501.010 
160 
147 

(Key open 10 minutes while temperature was changed) 

15:20 50.8 60.9 
30 50.0 61.0 
L►O 50.2 61.2 
50 49.s 61.5 

16:00 50.2 61.6 
10 50.1 61.8 
20 50.0 62.0 
30 50.0 62.0 

Difference in temperature - 15° Centigrude 
Difference in frequency - 1383 cycles 
Difference per degree - 92.5 cycles= .0022%. 

314 
61.,0 
950 

4502.115 
274 
380 
464 
530 

Line 
Volts 

228 
228 
228 
229 
227 
229 
222 
224 

226 
225 
227 
228 
229 
229 
229 
229 

L .. .... 



TBf £rnrsmitter; Sbr.El Uo. )1, 

Effect of Ch&n.;c in l'mbicn t ':'empcn. ture 

After 1ft re-adj us t ruen t, o.f Cornpe;nsr. tine Condenser 

Frequency - 4500 KC 

f.mbient Cubinct Line 
Time_ Dei:;. c. Deg. c .. Frequency Volts 

10:10 25.1 60.2 1,500.525 228 
20 ~4.8 60.3 510 229 
30 25.0 60.5 506 228 
40 25.0 60.5 490 227 
50 25.0 60.6 486 225 

11:CO 25.0 60.7 483 227 
10 25.0 60.8 479 227 
20 25.0 60.9 494 2.27 

(Key open 10 minutes while temperuture was ch&nged) 

JO 30.0 60.9 790 227 
1..0 29.8 61..0 727 225 
50 30.2 61..0 720 227 

12:00 30.2 61.1 700 230 
10 J0./4 6lo2 651~ 230 
20 J0.2 6lo2 654 232 
30 30.0 61..3 660 229 
40 30.0 6lo/4 660 229 

(Key open 10 minutes while temperature was changed) 

50 35.0 61..4 945 225 
13:00 34.8 61..4 870 228 

10 35.0 61../4 858 227 
20 35.0 61..5 840 226 
30 35.0 61 .. 5 835 229 
40 35.2 6L6 832 229 
50 35.0 61..6 830 228 

14:00 35.0 61..7 825 228 

(Key open 10 minutes while temperature was changed) 

10 50.0 61.7 200 228 
20 49.8 6L8 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.J 084 227 
10 49.8 62.-4 083 226 
20 50.0 62. 5 078 227 

(Key open 10 minutes while tcmperc,ture was changes) 

.,. 
. ._ -



' "' 
'"'• A ': I.BL!- tiO, 5 /"'ont..:Q 

.hllll>J ent Cablr1et 
Timi: Deg. c. Deg. C. Frequency 

15:30 240$ 62.2 l.501.200 
40 25.0 62.0 0::5 
50 25.0 &1.9 91.0 

lb:00 25.0 61.8 895 
10 2/~.8 61.7 880 
20 ;..'.).0 61.6 865 
JO 25.0 61.6 840 
40 25.0 61.6 815 

- - 0 0 0 - -

Diffe~ence between readings taken at 11:20 and 12:40 
Ambient tempercture - 5° Centigr&de 
Diff8rence in frequency - 166 cycles 
Difference per degree Ccntigr~de - 33 cycles 

.00073%. 

Difference betwee:n nmdings taken e.t 12:40 and 14:00 
Ambient temperature - 5° Centigrade. 
Difference in frequency - 165 cycles. 
Difference per degree Centigrade - 33 cycles 

.00073%. 

Difference between readines taken at 14:00 end 15:20 
Ambient temperature - 15° Centigr~<le 
Difference in frequency - 253 cycles 
Difference per degree Centigrade - 16o9 cycles 

.00038%. 

Difference between readinGS taken e.t 15:20 t.ud 16:40 
Ambient temp-snture - 25° Centigrcde 
Difference in frequency - 263 cycles 
Difference per degree Centigrc.de - 10. 5 cycles 

.00023%. 

Difference between readings taken at 11:20 and 16:40 
Anbient temperuture - none 
Difference in frequency - 265 cycles 

~ 0059%. 

l 

.. .-. . .. ~ 

• t- ; . 
Line 
Volts 

23.3 
2J2 
232 
232 
2J3 
235 
235 
232 



~ 

09:20 
30 
40 
50 

10:00 
10 
20 
30 

40 
50 

11:00 
10 
20 
30 
40 
50 

TBF TrcmSll!itt~r; Serial No 3/4 

EffP.ct of Cr.an5e in 1.rnbient ':'empcrc.ture 

After adjustment of compc.ns&ting condenr-er by rJi.nu­
facturcr's rcprc2cnt~tive. 

Frequency - l.500 KC. 

Ambient Cabinet. 
Deg. C. Deg. C. fregucnc,r 

6.o 59.0 4501.000 
11-08 59.0 4500. 860 
4.8 59.l 950 
5.0 59.2 4501.085 
5. 0 59.4 12.2 
5.0 59.5 437 
5.0 59. 6 487 
5.0 59.7 512 

(Key open 10 minutes while temperat11re was changed) 

o.o 
-0.2 
o.o 
o.o 
o.o 
o.o 

-0.2 
o.o 

59.6 
59.6 
59.6 
59.6 
59.7 
59.7 
59.8 
59°9 

389 
4500.950 

900 
900 

4501.117 
107 
075 
075 

Difference in temperature - 5° Centlg~ade 
Differe!1ce in ft'er1uency - 437 cycles 
Diffet'cnce per degree - 87.4 cycles= .00194%. 

T 

Line 
Volts 

234 
233 
2.33 
234 
233 
232 
2.31 
232 

232 
232 
232 
23.2 
232 
230 
231 
230 



Time 

12:40 
50 

13:00 
10 
20 
JO 
40 
50 

Effec:, of C::. .• nge in r.mbiant T~mpcru.ture 

After adjm,ting compensating condenser. AJju;;;tiug 
screw 40° past point of contact wl:,h conJ.:;n;,cr 

plute. 

frequency - 4500 KC 

Amblent ~binet 
Dcgo c. Deg. ,, 

'-'• frequency 

508 59.7 4501.050 
406 59.7 207 
4.4 59.7 460 
4o9 59.8 525 
5o0 59.9 580 
408 60.0 580 
408 60.0 616 
5.0 6o.o 660 

(Key open 10 minutes while tempe:-ature was changed) 

14:00 0.4 60.0 4500.530 
10 o.o 60.o 400 
20 o.o 6O.O 370 
30 OoO 600() 327 
1~0 OoO 60.0 299 
50 o.o 6o.o 267 

15:00 o.o 60.0 247 
10 o.o 60.0 227 

Difference in temperature - 5.0° Centlgrade 
Difference in frequency - 433 cycles 
Difference per degree - 86.6 cycles= .00192%. 

Line 
Volts 

234 
234 
232 
233 
235 
231? 
235 
233 • 

234 
232 
231 
231 
232 
232 
232 
232 



TABL NO. 1~ 

T:3F l'r ansmi :. t~r; Seriul iio. JI,. 

After c1d~ustin6 compensating ,;:onder:::,er s crew /
1
0° pc.st 

point of con t,a~t wi t'h condenser plat e . 

Fre:;,ucncy - 4500 KC. 

lunbie!lt Cabinet 
~ De~. C0 ~c. Frequency 

09:40 34.4 59ol 4500.520 50 35.0 59-4 678 10:(),'.) .34 °4 59.7 740 10 35.4 6o.o 750 20 35.0 6o.3 750 30 35.2 60.5 710 40 35°4 60.7 790 50 35.0 61.0 807 

(Key open 10 minutes while temperature was changed) 

11:00 50.2 61.l 
10 50. 0 61.2 
20 50.0 61.5 
30 50.0 61.6 · 
40 50.0 61.8 
50 50.0 62.0 

12:00 50.0 62.1 
10 50.0 62.2 

uifference in temp;rature - 15.0° Centigrade 
Difference in frequency - 312 cycles 
Dtiference per degree - 20.8 cycles= .00046. 

162 
103 
114 
130 
127 
133 
1.32 
119 

Lino 
Volts 

224 
22.3 
224 
225 
225 
224 
221. 
221 

222 
220 
222 
220 
224 
225 
225 
225 

, 



Time 

14:10 
20 
30 
40 
50 

15:00 
10 
20 

30 
40 
50 

16:00 
10 
20 
30 
40 

T.ABL~ NO, 19 

'l'BF TransmL tter; Serial No. 35 

Effect of Change in Ambient Temper&ture 

Compensati ng condenser adjustment as received from 
Manufacturer. 

F'requency - 4500 KC. 

Ambient Cabi net Line 
Deg. c. Deg. c. Fr equency Vol ts 

3508 60. 2 4500. 802 230 
35°4 60. 2 957 231 
35.1 6o. 2 06o 230 
35.2 60 . 3 204 231 
34. 9 60. 5 319 230 
34. 6 60. 6 448 230· 
35. 0 6o. 6 499 231 
35. 0 60. 8 568 224 

(Key open 10 minutes while temperature was changed) 

50. 2 60. 9 014 227 
51.0 6LO 170 228 
50. 2 6L,l 292 229 
49.8 6L2 306 231 
50.0 61..I+ 312 232 
50. 0 6l.5 309 230 
50. 0 6L5 318 231 
50.0 61.6 348 229 

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

.. 

.-



• . 
~ 

TBF Tr;,.nsai-te; Serial Uo . 35 

Effect of Ch&nge in Ambient TemperrJ t11re 

After 1st adjustment of coapensatine condenser (35°) 

Frequency - 4500 KC. 

/.J!'i. icnt Ce.blnet 
Tilll.Q. Dego Co Deg C Frequency Volts 
09:50 25.0 59 6 4500.550 232 10:00 25-2 59 7 565 229 10 25.2 59.8 552 229 20 25 0 60.o 536 228 30 25.0 60.1 550 228 40 21 •• 8 60 2 532 229 50 25.0 60 •. 3 51.6 231 11:00 25. 0 560 231 

(Key open 10 llinutes while temperature wns changed) 

10 30.0 60.5 720 232 20 30.4 61.0 675 232 30 30. 0 61. l 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 30u0 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. 7 900 232 30 35o0 61.8 870 232 1.0 35. 0 61.8 845 232 

(Key open 10 minutes while temperature was changed) 

13:50 49. 8 6lo8 4501.127 227 14:00 50. 5 61.9 377 2Z7 10 49o4 62.0 467 226 20 4906 62.o 545 228 JO 50. 0 62.1 567 228 40 50 5 62.2 597 228 50 50o0 62.2 589 228 15:00 50.0 62.2 632 228 

(Key open 10 minutes while temperature was changed) 

1 
• 

.. ... 
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'J'i,BLJ; NG .:...9- ~ont~ 

Ambient Cabinet 
Time Deg. c. Deg. c, Frequency 

1 5:10 25.0 62.0 L.501.167 
20 24.2 6L9 050 
30 25,,0 61.7 1+500.975 
40 24.9 61.7 875 
50 25.0 6l.7 860 

16:00 25. 0 61.7 860 
10 25. 2 61.7 825 
20 25.0 61.7 825 

- - 0 0 o - -

Difference between readings taken at 11:00 and 12:20 
Amblent temperature - 5° Centigrade 
Differ ence in frequency - 140 cycles 
Difference per degree Centigrade - 28 cycles 

.,00062%. 

Difference between reudL~gs taken at 12:20 and 13:40 
Ambient temperature - 5° Centigrade 
Difference in frequency - 145 cycles 
Difference per degree Centigrade - 29 cycles 

.00061 .. %. 

Difference between readings taken at 13:40 and 15:00 
Ambient temperature - 15° Centigrade 
Difference in frequency - 787 cycles 
Difference per degree Centigrade 52. 5 cycles 

.00115%. 

Difference between readings taken at 15:00 and 16:20 
Ambient temperature - 25° Centigrade 
Difference in frequency - 807 cycles 
Difference per degree Centigrade - 32.2 cycles 

.000715%. 

Di~ference between readi.~gs ta..~en at 11:00 and 16:20 
Ambient temperature - none 
Difference in frequency - 265 cycles 

00059%0 

Li ne 
Volts 

236 
235 
236 
235 
234 
237 
235 
237 



TABU NC_ 21 .. 
TBF Tr1.nsmit t er; s,rial No , 35 

Effect of change in Ambient Temperature 

After 2nd adjustment of compensuting condenser (55°) 

Frequenc-,-1 - 4500 KC. 

Ambi ent Cabinet Line 
Time Deg. c. Deg. c. Fr equency Volts 

09 :20 25. 0 60ol 4500. 425 231 30 25. 0 60.1 430 228 40 25. 0 60. 2 460 226 50 24.8 6o. l+ 460 229 10:00 25o0 60. 5 464 228 10 25. 0 60. 7 468 227 
20 25.0 60.8 472 228 
30 25. 0 61.0 484 226 

(Key open 10 minutes while temperature was changed) 

40 29. 8 61.0 640 229 50 30. 0 61.0 605 223 11:00 30. 0 61.1 610 224 10 30. 0 61.1 608 223 
20 30.2 61.2 604 225 
30 29.8 61.2 598 227 
40 30. 0 61.4 600 228 
50 30. 0 61.5 592 229 

(Key open 10 minutes while temperature was changed) 

12:00 34.5 61.5 780 231 
10 34. 9 61.5 734 232 
20 35.1 61.5 728 232 
30 35 . 2 61.5 710 232 
40 35. 0 61.6 700 229 
50 35. 2 61.6 708 229 

13:00 35. 0 61. 7 705 230 
10 35. 0 61.7 718 230 

(Key open 10 minutes while temperature was changed) 

20 50. 2 61. 8 950 229 
30 50.2 61.8 890 227 
40 50o0 62. 0 865 229 
50 50. 0 62.0 868 228 

14:00 49. 0 62.1 865 227 
10 50.0 62.1 920 227 
20 50o0 62. 2 935 228 
30 50. 0 62. 2 935 228 

(Key open 10 minutes while temperature was changed) 



Tt,bL .... ~ ' 
•OL t 1.Q_ "--'-

1\Jnbicnt Cnbi!"nt 
~ Dei;. c~ Def;o Co Frquenc;y 
11.:40 ;u~.,s 62o0 l.'500.830 50 25,0 61.8 751 15:00 25,0 6L7 730 10 25ol 61 7 706 20 25.0 61.7 695 30 25. 0 6L7 685 40 25.0 6L6 673 50 25. 0 61.6 705 

- - 0 0 0 - -

Difference between readines taken at 10:30 and 11:50 
l.\l'llbient temperature - 5° Centigrade 
Difference in frequency - 108 cycles 
Dii'ference per det;,Tce Centigrade - 21.6 cycles 

000048%0 

Difference between readings taken at 11:50 and 13:10 
Ambient, temperature - 5° Centigrade 
Difference in frequency - 126 cycles 
Dirference per degree Centierade - 25.2 cycles 

.00056%. 

Difference between readings taken at 13:10 and 14:30 
Ambient temperature - 15° Centigrade 
Difference i:i frequency - 217 cycles 
Difference per degree Centierade - 14.4 cycles 

.00032%. 

Difference between rendi..~gs taken at 14:30 and 15:50 
Ambient temperature - 25° Centigrade 
Difference L~ frequency - 230 cycles 
Difference per degree Centigrade 9.2 cycles 

000022%. 

Difference between readings taken at 10:JO and 15:50 
Anbient temperature - none 
Difference in frequency - 221 cycles 

00049%. 

Line 
Volts 

23:; 
231 
234 
233 
2.33 
233 
233 
234 



•rime 

09:10 
20 
30 
40 
50 

J.0:00 
10 
20 

30 
40 
50 

11:00 
10 
20 
30 
40 

50 
12:00 

10 
20 
30 
40 
50 

13:00 

10 
20 
30 
40 
50 

14:00 
10 
20 

TBF Tnmsmittcr; t.eri'.ll No. 35 

Effect of Change in hr.lbient Temperature 

After 2nd adjustment of compensating condenser (55°) 

Frequency - 4500 KC 

Ambient Cabinet Line 
Dego Co Deg. C. Freguency Volts 

25.5 60,2 1+500.630 230 
25.2 60.2 590 231 
25.2 60.4 585 230 
25.2 60.4 540 226 
24.8 60.6 544 233 
25.0 60.7 544 231 
25.0 60.8 550 228 
25.0 6LO 550 227 

(Key open 10 minutes while temperature was changed) 

10.4 60.8 530 229 
10.1 60.7 410 227 
10. 0 60.7 327 227 
10.0 60.7 261 228 
9.8 60.7 193 227 

10.0 60.6 159 228 
10. 0 60.6 lll 227 
lOoO 60.6 079 230 

(Key open 10 minutes while temperature was'changed) 

4.8 60.5 115 228 
5.0 60.5 047 228 
5.0 60.5 4499.989 230 
5.0 60oL,. 959 229 
4.8 60.I+ 962 228 
4.8 60.4 959 229 
5.0 60.5 962 229 
5.0 60.5 954 228 

(Key open 10 minutes while temperature was changed) 

o.o 60.4 847 230 
o.o 60.2 782 229 

-0.3 60.2 719 230 
o.o 60.2 685 230 
o.o 60.2 645 230 
o.o 60.2 596 231 
0.2 60u2 580 231 
o.o 60.2 560 230 

(Key open 10 minutes while temperature was changed) 

• - --T j 
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_1.BjjNO. ' . tr'cl. 

1.r.i!: • .n t Caoi!let 
Time Deg. c. Der;. Co rreguency 

14:30 25,4 60 3 4499 952 
li-0 25.0 60.5 
50 24,9 60.6 

4500.154 
291. 

15:00 25.0 Go.7 J59 
10 25.0 61.0 386 
20 24. 8 61.0 423 
30 24.8 61.1 468 ,.o 25,0 61.2 466 

- - 0 0 0 - -

Difference between readings taken at 10:20 and 11:40 
Ambient temperature - 15° Centigrade 
Di:ference in frequency - 471 cycles 
Difference per degree Centigrade - 32 cycles 

.00071%. 

Difference between readings taken at 11:40 and 13:00 
Ambient temperature - 5° Centigrade 
Difference in frequency - 125 cycles 
Difference per degree Centigrade~ 25 cycles 

.00055%. 

Dif'ference between readings taken at 13:00 and lL~:20 
bmblent temperature - 5° Centigrade 
Difference in frequency - 394 cycles 
Difference per degree Centigrade - 78.8 cycles 

.00175%. 

Difference between readings taken at 14:20 and 15:40 
Ambient temperature - 25° Centigrade 
Difference ln frequency - 619 cycles 
Difference per deeree Centigrade - 24.8 cycles 

0.00052%. 

Difference between readings taken at 10:20 and 15:40 
Ambient temperature - none 
Difference in frequency - 84 cycles 

.00185%. 

Line 
Volts 

229 
228 
228 
229 
229 
227 
223 
222 



~ 

09:30 
40 
50 

10:00 
10 
20 
30 
40 

50 
11 :00 

10 
20 
30 
40 
50 

12:00 

10 
20 
30 
40 
50 

1.3:00 
10 
20 

30 
40 
50 

14:00 
10 
20 
.30 
40 

1ALLE r~ 2J. 

Td ... ., ansmi tte.·; berial No. 35 

E.ff'ect of Ch tt.'1ee i n 1,m~ien t Temperature 

After 3r d adj ustment of compensating condenser (50°) 

Frequency - 3000 KC. 

24.4 
24~0 
24.8 
25.,0 
25.0 
25.1 
25.0 
25. 0 

Ca.bl:1et 
Deg. c. 

60 .1 
60.2 
60.4 
60. 6 
60 .. 8 
61.,0 
6L2 
6lo4 

Frequency 

3000.402 
267 
237 
209 
177 
159 
147 
130 

(Key open 10 minutes while temperature was changed) 

30.0 
30.2 
30.2 
30, 0 
JO.O 
30. 0 
30 ... 4 
30.0 

61.4 
61.5 
61.5 
6L6 
61.7 
61.8 
62.0 
62.0 

249 
193 
169 
166 
152 
146 
131. 
114 

(Key open 10 minutes while temperature was chaneed) 

35.0 
34.7 
34.8 . 
34.8 
35.2 
34~8 
.35.1 
35.0 

62.0 
62.,0 
6.2.0 
62.O 
6.2.2 
62.2 
62.2 
62.2 

252 
194 
175 
171 
155 
143 
141 
1.35 

(Key open 10 minutes while tempera ture was changed) 

5L0 
50.0 
49.9 
50.0 
50.0 
49.8 
50.2 
50.0 

62.2 
62.3, 
62. 5 
62.5 
6.2. 6 
62 . 7 
62.8 
6J.O 

277 
225 
207 
i210 
222 
236 
247 
2.39 

(Key open 10 minutes while temperature was changed) 

Line 
Vol ts 

225 
225 
225 
225 
225 
223 
224 
221. 

225 
226 
225 
225 
226 
227 
2.27 
228 

2.28 
228 
229 
228 
228 
228 
227 
227 

226 
228 
227 
228 
228 
227 
230 
2.34 



TABL.c. 1:iQ._ __;u ~or~ 

Ambi-:?nt Cabi!-1et 
Time Deg . c. Deg.~ tl'eguenc~ 
14 :50 25.0 62.5 3000.237 15:00 24.9 62./4 173 10 24.8 62.2 162 20 25. 0 62.2 151-1-30 25.1 62.2 ll3 40 25. 2 62 .. 2 135 50 25.0 62.1 130 16:00 25.0 62 . 1 122 

- - 0 0 0 - -

Difference between rec1c1ings taken at 10:.l.O and 12:00 
Ambient temperature - 5° Genti&rrode 
Difference in frequency - 16 cycles 
Difference per degree Centio-ade - 3.2 cycles 

. 000106%. 

Difference between readings taken at 12:00 and 13:20 
Ambiect temperature - 5° Centigrade 
Difference in frequency - 21 cycles 
Difference per degree Centierade - 4. 2 cycles 

.00014%. 

Difference between recdings taken at 13:20 and 14:.l.O 
Ambient temperature - 15° Centierade 
Difference in frequency - 104 cycles 
Difference per degree Centigrade - 6.9 cycles 

.00023%. 

Difference between readings taken at 14:40 and 16:0G 
Ambient temperature - 25° Centigrade 
Difference in frequency - 117 cycles 
Difference per degree Centigrade - 4o7 cycles 

0000016%. 

Difference between readings taken at 10:40 and 16:00 
Ambient tempcratm·e - none 
Diffe~ence in frequency - 8 cycles 

.000266%0 

Line . Volt~_ 

230 
231 
229 
227 
230 
229 
225 
226 

' .. 



Time 

08:30 
40 
50 

09:00 
10 
20 
30 
40 

TBr' Tre.nSI:Jitter; ~ericl No. 35 

Effect of Cnange in bmbier:t Tempcrr.ture 

Compensating conder .. scr adjust:ir:.g screw at 50° past 
poiut of contact wlth plute. 

Freq~ency - 4500 KC 

Ambient Cabinet Line 
Dep;. c.!.. Dep;, c. Frequency Volts 

5.6 59.9 4500.550 231 
4.8 59.8 172 232 
5.0 59.9 165 232 
5.3 6o.o 105 233 
5.1 60.0 055 229 
5.0 60.0 027 232 
5.0 60.1 4499-991 234 
5.0 60.2 972 233 

(Key open 10 minutes while temperature was changed) 

09:50 0.8 60.l 847 232 
10:00 0.4 60.0 580 233 

10 -0.2 60.0 580 235 
20 o.o 60.o 590 234 
30 0.2 60.0 637 23.2 
40 o.o 60.0 615 231 
50 o.o 60.0 625 232 

11:00 o.o 60.l 61+0 230 

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



Effect of Cha.n6e i n Amui~nt :cmpernture 

Componsati!"lg condenser adj ,.16 ting screw at 45° past 
point of contact with plate. 

Frequency - 4500 KC 

.Ambient Cabinet Li ne 
~ Deg. C. Deg. c. Freguencz Vol t s 

12:40 5. 2 60. 1 4500. 705 229 50 4 .0 60. 0 436 229 13:00 4.8 60. 0 327 230 10 5.2 60. 0 269 229 20 4 .8 60.1 205 227 30 5. 0 6o.l 149 228 40 4.9 60.l ll2 230 50 5. 0 6o. 2 071 230 

(Key open 10 mi~utes while temperature was changed) 

14:00 o.o 60. 1 117 231 10 o.o 60. 0 4499.995 230 20 o.o 60.1 942 231 
30 0.2 60.1 917 230 
40 0. 2 60.1 862 231 
50 o.o 60.1 837 231 15:00 o.o 60.1 812 230 10 o.o 60.1 777 230 

Difference in temperature - 5. 0~ Centigr~de 
Difference in frequency - 294 cycles 
Difference per degree - .58 . 8 cycles= .0013%. 



Time 

09 :20 
30 
40 
50 

10:00 
10 
20 
30 

(f.ey 

~o 
50 

11:00 
10 
20 
30 
40 
50 

.., 

TBF :'re-1 GP!lt I c1 ; Ser i1.1l Ne, 3 5 

Eff ect of Change in Ambient Ternpcraturt 

Compensatine condenser adjt...stirig scr ev, at L,0° past 
point or cont,d: L vlitL plnt.c. 

Frequency - 4500 KC 

J..mbier. t Cb.l:ii net Llne Deg. _ _5J
4 Der:.~ Freq4£._n.9X Volts 

5.2 60.0 L,500. 950 231 5.0 59 .9 770 229 4.8 59 .9 750 228 4.6 60.0 690 227 1,.7 60. 0 632 228 L, . 8 60.0 600 228 5. 1 60.0 580 228 5.0 60.0 570 228 
open lO minutes while tempers.ture m.s chnnged) 

O.G 60.0 
0.1 60.0 
0.1 60.0 o.o 60.0 o.o 60.0 o.o 60.1 
0 • .2 60.1 o.o 60. 2 

532 229 
1.40 228 
422 229 
382 228 
380 227 
362 226 
365 228 
342 226 

Difference ln temperature - 5.0° Centigrade 
Difforence in frequency - 228 cycles 
Difference per degree Canti!.-:ra.de - 45,6 cycles = .0010%. 

\. 

-
II, I 

; 

!' 

.. .. 
:r •• 

I, ... JI ...... ----



Time 

12:30 
40 
50 

13:00 
10 
20 
30 

40 
50 

14:00 

TABLE NO. 2.7 

TBF Transmitter; Serial No. 35 

Effect of Changcl in Ambient Temperature 

Compensati~g condenser adjusting screw at 40° past 
point of contact with plate. 

Frequency - 4500 KC. 

Ambient Cabinet 
Deg. C. Deg. c. Frequency 

33.0 60.4 4500.420 
35.0 60.5 455 
34.8 60.7 473 
35 . 0 61.0 445 
35.0 61.0 470 
35.0 61.2 4.56 
35.0 6L.2 480 

(D.C. Line power off J minutes) 

35.0 6L4 550 
34.9 61.5 522 
35.0 61.5 534 

(Key open 10 minutes while temperature was changed) 

10 49 °5 61.5 835 
20 50.4 61.6 745 
JO 50.2 61.8 895 
1.0 50.0 62.0 970 
50 50.4 62.0 4501.055 

l5i00 50.0 62.0 137 
10 50.0 62.1 175 
20 50.0 62.2 21.2 

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

Line 
Volts 

22.5 
226 
224 
2.23 
223 
225 
223 

228 
225 
223 

226 
224 
226 
225 
?26 
225 
226 
226 



TABLE riO. 28 
,.:;.._ 

TBF Tra.'1.sml ctcr; :.:ierial 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. Frequency Volts 

09:10 24o0 60.0 3000. 830 232 20 24.8 60.1 750 232 
30 25o2 60.1. 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 6Lf2 230 
20 25.0 61.4 630 232 

(Key open 10 minutes while temperature was changed) 

30 9.9 61.2 705 232 
40 10.0 61.2 6oo 231 -. - \ 50 10.4 61.2 564 231 

11:00 10. 2 61.2 530 232 
10 10.2 61..2 495 228 
20 10.0 61.2 468 229 
30 10.2 61.2 450 230 
40 10.0 61.2 430 231 

(Key open) 
't• .. 

14:10 5.8 59°5 865 232 
20 4.9 59.9 760 232 
30 4.8 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 2.30 

(Key open 10 minutes while temperature was changed) 

30 0.4 60.8 690 232 
li-0 o.o 60.7 594 234 
50 o.o 60.7 570 232 

16:00 -0.l 60.7 550 234 
10 -0.1 60.8 555 234 
20 o.o 60.9 560 234 
30 o.o 61.0 547 235 
40 o.o 61.0 544 233 



Time 

09:J G 
20 
30 
40 
50 

10:00 
10 
20 

30 
40 
50 

11:00 
10 
20 
30 
40 

50 
12 : 0C, 

10 
20 
30 
40 
50 

13:00 

10 
20 
30 
40 
50 

14:00 
10 
20 

H feet of Chr.nge in 1.mbior. t Tem:1ez, t u.re 

Com;;cnsc:tir•[ condcnGcr set £,t,. ;_c0 pas: polnt. ,1f 
con to.ct \"!i th ple te . 

Frequency - 2000 KC. 

J"mbier. t Cabinet 
lJeg . C. Deg. C. Freauency 

4.6 60.0 2000.855 
5.2 60.0 740 
5.0 6o.O 690 
5.0 60.2 658 
5.0 60. 3 634 
5.0 60.5 610 
5.0 60.6 593 
5.0 60.7 580 

(Key open 10 minutes whiJ.e temperature was changed) 

1.0 60. 6 645 
1.0 60. 6 648 
1.0 60.6 652 
0.2 60.6 660 
o.o 60.7 656 
0.0 60.8 655 
o.o 61.0 654 
o.o 61.0 653 

(Key open 10 minutes while temperature was changed) 

33.5 61.0 645 
34.8 6l.J 648 
35.5 61.4 652 
35.0 61.5 660 
35.0 61.7 656 
35.0 62.0 655 
35.2 62. 0 65L. 
35.0 62 . l 653 

(Key open 10 mi nutes while temperature was chanced) 

50.4 62. l 770 
50 .0 62. 2 716 
50. 0 62.4 696 
50.0 62 . 5 705 
50.0 6~.6 720 
50.0 62.7 726 
50.0 62 .7 734 
50.0 62 .9 740 

Li ne 
Volts 

230 
230 
230 
230 
229 
228 
229 
229 

217 
225 
222 
223 
224 
223 
222 
220 

217 
225 
222 
223 
224 
223 
222 
220 

224 
225 
222 
223 
224 
224 
223 
224 



l 

TABLE ~O. ~9 Con:'d 

Difference between rettclir.gs taken at 10:20 and 11:LC 
Ambient temperature - 5.0° Cent:.gracle 
Difference in freqiienc:r - 78 cycles 
Difference per deercc Centit-rade - 15.6 cycles 

.00078%. 

Difference between rec.dings taken at 11 :,W and 13:00 
Ambient temperature - 35° Centi6T~de 
Difference in frP-quency - 151 cycles 
Difference per degree Centi£rnde - 4.3 cycles 

.000215%. 

Lifference between readings taken at 13:00 and 14:20 
Ambient tempereture - 15° Centi~rude 
Difference in frequency - 87 cycles 
Difference per deeree Centi~Tade - 5.8 cycles 

.00029%. 

j 



[. 

Time 

14:30 
40 
50 

15:00 
10 
20 
30 
40 

50 
16:00 

10 
20 
30 
40 
50 

17: 00 

TABLE ?lO. 30 

TBF Transmitter; ~erh.l ~io • .35 

Effect of change in Ambient: Tcmner ct ture 
,: 

Compens~ting condenser edj usting screw set at 40° 

past point of contact with pl&te. 

Frequency - 3000 KC 

P.mbient Cabinet 
Deg. c. Deg. c. Frequency 

34.8 62.6 3000.540 
34.8 62. 5 528 
34.0 62.5 556 
35. 0 62.5 528 
35 . 2 62.5 530 
35.0 62.5 532 
35 .0 62.5 532 
35.0 62.5 5.34 

(Key open 10 minutes while temperature wes changed) 

50.0 
49.6 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

62.4 
62.4 
62.5 
62.6 
62.7 
62 .8 
62.8 
63.0 

682 
702 
736 
755 
765 
770 
775 
775 

Difference in temperature - 15.0° Centigrade 
Difference i n 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 
230 
230 



Runge of 
Ambient 
Temperatures 

5° to 0° 

.35 to 50° 

0 to 35° 

50 to 25° 

25 to 35° 

30 to 35° 

25 to 30° 

50 to 25° 

TABLE NO. 31 

TBF' Transm.l t tcr ; Serial t:o . .32 

SUIIIIllfaI•y of resL1.lts obtrdned with varinus 
adjus tmc~nts of Compensatir:g Condenser. 

Temperature Coefficjents a t: 

Ori€;innl 1st 2nd 3rd 
Adjust- Re- adjust- Re-Adjust- Re-adjust-
ment. ment. mcnt. ment (40°} 

(Frequency - 4500 KC) 

0.0017% .00206% .00188% 

0.0015% .0011,.% .00083% .00041% 

.00053% 

.00088% 

. 0004% 

(.Frequency - 3000 KC) 

.00038% 

.00022% 

. 00053% 



TABLE NO. 32 

TaF Transmii,t,er ; Ser.itl No. 32 

Summery of cJ.l tests conducted with Trnnsmltter No. 32 wlth compensutiq>; 
condcnner ct origir.a1 e.djustn\ent as rt?ccived froM the 1Jt:.n!ifact.11rer. 

Range of Coef flr.i er. t 
Ambient per Degree 

Frequenc;y 'i'empern t ure Cun t i grade 

2000 KC 25° - 30° 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.OOll 
4500 30 - 35 0.0021 

3000 35 - 40 0.00118 
4500 35 - 40 0.0019 

2000 35· - 50 o. 00071,. 
3000 35 - 50 0.00096 
3000 35 - 50 0.0009 
3000 35 - 50 0.00057 
4500 35 - 50 0.0011 
1.,.500 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 - 25 0 .00077 
3000 50 - 25 0 .00067 
1.500 50 - 25 0 .00125 
4500 50 - 25 0.00112 

3000 25 - 15 0 . 00035 

2000 25 - 15 0.00035 

2000 25 - 10 0.00025 
1.500 25 - 10 0.00039 

3000 15 - 10 0.0006 



TABLE NO. 3?. ..;ont 'd 

Range of Coe:ficicnt 
Ambi e::nt per Degree 

Freguency Temperature Cen tigrus.i.L 

2000 10° - 5 0 .00082 
3000 10 - 5 0.0005 
4500 10 - 5 0. 0011 

2000 5 - 0 0.00048 
3000 5 - 0 0.00086 
4500 5 -0 0.0017 

2000 0 - 25 0.00023 
3000 0 - 25 0.00037 
4500 0 - 25 o.0006.3 

-



TABLE NO. 33 

TBF Transmitter; Serl;, l No. 34 

SUl::il!lt,.ry of results obtained with various adj ustments of Compcnsntir.g 
Condenser. 

Frequency - 4500 KC 

Coe.!'.ficient 
Range of' Coefficient Coe.fficient ai'ter 2nd Re-
/.mbient at original after 1st Re- adjustment 
Te~ratures Adjustment adjustment (ftOo} 

5° to o0 c. 0.00194% 0.00192% 

35° to 50° 0.0022% 0.00037% 0.00046% 



TABLE NO. 34 

TBF Transmitter s ; Serial No. 35 

Sunma.ry of r esults obtained with various adjustment s of Coapensating 
Condensers. 

Range of 
Ambient 
Temper­
a tures 

Original 
Adjust­
aent 

Temperature Coefficients at: 

1st 
Adjust­
ment 
(35°) 

2nd 
Adju.st­
aent 
(55°) 

3rd 
Adjust­
ment 

(500) 

4th 
Adjust­
ment 

(4~0) 

(Frequency - 4500 KC) 

.00175% .00147% . 0013% 

35° to 50° .OOU5% .OOJ.15% .00032:,C 

35 to 50° 

35 to 50° 

(Frequency - 3000 KC) 

.00023% 

(Frequency - 2000 KC) 

5th 
Adjust­
ment 

(40° ) 

. 00108% 

.00101% 

-0009% 

.00035% 

.00026% 

. 00029 



TABLE NO. 36 

TBF Transaitter; &erial No. 32 

(Averages of values shown on Table No. 32) 

Average Temperature Coerficient at each frequency 
where measurements were taken. 

2000 KC - 0.00053% 

3000 KC - 0.00082% 

4500 KC - 0.00135% 

Total average of all frequencies - 0.00094%. 

37CT 
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