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.AUTHORIZATION FOR TEST 

1. The tests herein reported were authorized by Bureau of 
Engineering letter, reference (a). Additional references pertinent 
to these tests are listed as references (b) and (c). 

Reference: {a) Bu.Eng. let. Nos. F42-1/52{9-28.,..R6) of 29 Sept. 1939. 
(b) Specifications RE-13Ar-541B 

OBJECT OF TEST 

(c) NAS Anacostia let. F42-l/52(8)jNA6(410)Ser.No. 
39174 of 6 Novo 1939. 

2. The object of these tests was to determine the compliance 
of the equipment with the requirements of the specifications, refer-
ence (b), and to determine its adaptability for use in the Naval Aircraft 
Service. 

ABSTRACT OF TF.ST 

3. The equipment was tested for mechanical construction, elec­
trical performance, and its adaptability for instal.la.tion and operation 
in Navy planes and suitability for use in the Naval Service. The 
equipment was bench and flight tested. 

4. The 

(a) 

(b) 

test c-overed the following points: 

Mechanical. 

(l) Worlananship 
(2) :Material used 
(3) Size and weight 
(4) Shock mounting 
(5) Ruggedness 

Electrical Performance 

(1) Power Output 
(2) Frequency Range 
(3) Calibration accuracy 
(4) overall audio frequency response 
{ 5) Audio frequency distortion 
(6) Frequency stability with variable temperature 

and humidity 
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CONCLUSIONS 

(a) 
tests: 

The ~ollowing conclusions were reached as a result of these 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(?) 

(8) 

(9) 

(10} 

(11) 

The equipment is not suitable for use in the Naval 
Aircraft Service in its present form, 

The equipment does not resonate with antennae of the 
half uvn or full 11\lll types at frequencies below 3000 
kilocycle s. 

At 12 volts the starting relay is sluggish and at 
times fails to operate. Above 12 volts the operation 
is satisfactory, 

For CW transmission the oscillator is in operation in 
the key up position.. As a result transmission and 
reception on the same frequency are not practicable. 

The Oto 1.5 ampere radio frequency meter has insuf­
ficient range for all c'cinditions.-

The reaction between circuits is excessive and as a 
result detracts from simplicity of tuning and adapt,.;. 
ability for remote control. 

The :trequency change of the roster oscilJa tor under 
conditions of variable temperature and/or humidity 
and vibration is excess:j_ve, in the latter to such 
an extent as to impair the intelligibility of voice 
communication. 

No provision is oode for side tone or interphone. 

Condensers of the electrolytic type are used in the 
equipment •. 

The receiver antenna binding post is not grounded when 
keying but assumes an open circuit position.· 

The markings of the crystul holder sockets and the se­
lector switch are not in agreement,, 

(12) . The numbering of the antenna tuning inducto.nce tap 
. switch is such that ru1 increase of the numbers results 
in a decrease of frequency •. 

(13 The master oscillator tuning dial operates too freely 
and is not provided with a locking device.· 

lo. DECLASSIFIED 



(14) The frequency stability of the crystal oscillator under 
all conditions is excellent and vibration has no meas­
urable effect on the signals. 

(15;} The equipment is of simple design and covers a wide 
range of frequency wi thou.t the use of plug-in coils 
and operates with a large variety of antennae. 

(16) Since the primary purpose of the equipment is for voice 
communication with the crystal oscillator the defects 
noted for the master oscillator, which is an emergency 
circuit in the event of crystal failure, will not se­
riously detract from satisfactory operation of the 
equipment. 

(17) The instruction book is too brief and lacks much per­
tinent information. 

- lb -
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RECOMMENDATIONS 

(a) Since practically complete redesign would be necessary before 
the equipment would be satisfactory for use in the Naval Aircraft Ser­
vice as required by the specifications, reference (b)~ it is recommended 
that this equipment be considered unsatisfactory for use in Naval Air­
craft. 

-· le - DECLASSIFIED 



EAUIPMENT UNDER TEST 

5. The equipment under test, knmm as the l:!0 del T-105 Aircraft 
Radio Transmitting Equipment nnd mnnu.factured for the U.S.Coast Guard 
by the Telephonies Corporation of New York, New York. consists of a 
transmitter unit, dynamotor unit ond associated cables. The trans­
mitter consists of cll1 oscillator circuit employing ah 807 tube, power 
amplifier circu.i t employing an 80? tube and a modulator circu.i t enr­
ploying two 807 tubes in push-pull. It is designed for both self 
oscillator or crystal oscillator control ::md for CW and voice commu­
nication~ It covers a frequency range from approximately 241? to 
8540 kilocycles except for a slight gap from 4496 to 453? kilocycles. 
The primary povrcr supply is the airplane's 12 volt battery. 

METHOD OF TEST 

6. All tests were made with a 13 volt primary source unless 
otherm.se noted. 

7. The primary current drain was determined by means of an 
ammeter in series in the connecting lead from the battery to the dyna­
motor. 

8. The pmver output was determined with the use of various 
artificial antennae of known ch9,!'acteristics connected across the out­
put terminals with a radio frequency ammeter in the ground side. The 
transmitter was tuned for maximum output at several frequencies through­
out the range. The radio frequency current was recorded, and with 
the known value of resistance the output power was determined, 

9. The calibration accuracy was determined with the use of 
· crystal frequency indicator. The transmitter was tuned according to 
the calibration chart and the actual frequency then measured. 

10. The overall audio frequency response was determined with 
the use of a rectifier, output voltmeter, oscillograph, beat fro­
quency oscillator and a mixer. The output of tho transmitter was 
coupled to the rectifier and to the oscillograph, the purpose of the 
latter was to determine the percentage of modulation1 Tho output 
of the rectifier was connected through a potentiometer to tho output 
voltmeter. The b cat frequency oscillator was coupled through the 
mixer to the microphone jack of the transmitter. Maintaining the 
input voltage to thG modulator at a constant value, tho output volt­
age was measured at various modulation frequencies and the output ·with 
reference to that at 1000 cycles was determined. 

ll. The audio frequency distortion was deterrn.i.ned vd. th tho same 
apparatus as above rvi. th the addition of a wave analyzer. The output 
of the r ectificr was coupled to the wave zmalyzer. With the modula­
tion frequency held constant, the output as recorded by the wave 
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analyzer at the successive harmonics of the modulation frequency was 
observed and the distortion calculated as the r-m-s sum to~al. 

12. The frequency stability at constant ambient temperature was 
determined with the use of a crystal frequency indicator• From a cold 
start the frequency was measured at regular intervals for a period of 
one hour. 

13. The frequency stability with a variation of ambient tempera-
ture vras determined with the use of a temperature control chamber and 
a crystal frequency indicator. .After a half-hour 1mrm-up period the 
temperature was varied over a vddo range and tho frequency measured 
at regular intervals. 

14. The frequency stability with variable humidity conditions was 
determined with the use of the same apparatus as above. Humidity con-
ditions from a low value of approximately 100 por cont were introduced 
in the temperature control chamber. The equipment was allowed to 
stabilize at 40°C. Maintaining a constant temperature of thia value the 
percentage of humidity was varied and the frequency measured at regular 
intervals. 

15. To determine the effect of vibration on the output, the equip­
ment was mounted on a. vibration table and the signal observed 'With the 
use of receiving equipment. 

DATA RECORDED DURING TEST 

16. Data recorded in tho form of tables and charts are appended 
to this report and aro discussed in results. 

DISCUSSION OF PROB.ABLE ERRORS. 

17. Follovdng is a list of the apparatus used with the manu-
f acturer I s guarn.'ltee of accuracy: 

Weston n.c. A.rmnetor Model 45 Ser.No. 42393 Accuracy ,:.0.5 
Weston R.F • .Ammeter Model 425 Ser.No. 26117 Accuracy 2.0 
Gen.Rad. Output Voltraeter Type 483-F Ser,.No. 6? Accuracy s.o 
Crystal Frequency Indicator Type ll~2 Ser.No. l Accuracy 0.001 
Gen.Rad. Electron Oscillograph Type 68?-A Ser.No. 132 
Gen.Rad. Best Frequency 

Oscillator fypc 713-B Sor.No. 499 Accuracy 2.0 
Gen.Rad. Yfave &1.alyzer Type 636-A Ser.,No. 318 Accuracy 5.0 
Mixer NRL 
Temperature Control Box Frigidaire; Accuracy 1°c 
eygror.10ter G. Luff Accuracy 15.0% 
Vibration Table NRL 

- 3 -
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RESULTS OF TEST 

lS. The subject equipment is of nuch design as not to be applica-
ble in its entirety to the specifications, reference (b). These speci­
fications were used as a comparative rather than n governing basis. 

19. The results will be discussed in the order of the paragraphs 
to which they nre applicable and the paragraph numbers will be in agree­
ment. 

2 The construction of the equipment conf arms in g;neral to Navy 
specifications. Good material ro1dworkmanship are found • 

.3-2 lfuile the equipment is not applicable to this paragraph 
the weight and dimensions aro shown on Table l appended 
to this report • 

.3-3 The starting relay fails to operate satisfactorily at less 
than 12 volts. Tho ma.ximun current drain is 12.8 nmperes 
at 13 volts • 

.3-4 The equipment does not meet the power output of this para­
graph. The results oi this test are shO"l'm on Table 2 • 

.3-5 The equipment is capa.ble of operation over the rruige of 
21;17 to 8540 kilocycles vn.th the exception of a 40 kilocycle 
hiatus at 4500 kilocycles with self oscillator control or 
with crystal oscillator control on any frequency within this 
range, for which crystals are available • 

.3-6 The equipment is designed for local control only and for 
J-7 C1iV and voice transmission. 

3-9 There was no measurable frequency change of the crystals under 
variable temperature and humidity conditions or when exposed 
to severe vibration. Under the same conditions the frequency 
change when :in the self oscillation position was excessive. 
The results of these tests are shown on Tables 6, 7, 8, and 9 
and Plates l, 2, J, and 4. 

3-11 The reaction between circuits for self oscillator control 
is excessive. 

J-12 The overall audio frequency response does not meet the re­
quirements of this paragraph. The transmitter cnn be modu­
lated up to 20,000 cyclesa The results are shovm on Table 4. 

3-lJ The equipment does not meet the audio frequency distortion 
requirements,. The results are shown on Table 59 
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3-14 The equipment is capable of 100 per cent modulation with 
a standard Navy type microphone• 

3-15 The c orrier noise level is 42 db a.own. 

3-16 The equipment must be retumd for ea.ch change ·of frequency. 
This may be ::i.ccomplished within 1 minute with the aid of n. 
cnlibration chart 

20. The calibration accurncy is shO?m on Table;. The frequency 
of the self oscilJa tor will vo.ry somewhat when retuning without reference 
to a calibration chart, due to reaction between amplifier and antenna 
circuits and the self oscillator circuit. Hovrevcr, carefully resetting 
with a calibration chart containing all control setting and vri th identical 
antennae, the frequency change is very slight. 

21. Under conditions of vibration, the signals for self oscillator 
operation are so effected as to seriously impair voice cornmunicationo 
The signals for crystal oscillator control operation are excellent under 
all conditionsia 



CONCLUSIONS 

22. 
tests: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(D.) 

(12) 

(13) 

(14) 

Tho following conclusions were reached as a result of these 

The equipment is not suitable for use in the Naval Air­
craft Service in its present form. 

The equipment does not resonate with antennae of the hnlf 
11V" or full 11V" types o.t frequencies belovr 3000 kilocycles. 

At 12 volts the starting relay is sluggish and nt times 
fails to operate. Above 12 volts the operation is satis­
factory. 

Fow CW transmission the oscillator is in operation in the 
key up position. As o. result transmission and reception 
on the smne frequency are not practicable. 

The Oto 1.5 ampere radio frequency meter has insufficient 
range for all conditions, 

The reaction between circuits is excessive D.nd as a result 
detracts from simplicity of tuning and adaptability for 
remote control. 

The frequency change of the master oscilJa tor under condi­
tions of variable temperD.ture and/or humidity and vibration 
is excessive, in the latter to such on extent as to impair 
the intelligibility of voice connnunico.tion. 

No provision is made for side tone or interphone. 

Condensers of the electrolytic type ore used in the equipment. 

The receiver D.ntennn. binding post is not grounded when keying 
but assumes an open circuit position. 

The markings of the crystol holder sockets ond the selector 
switch are not in agreement. 

The numbering of the antenna tuning inductance tap switch is 
such that an increase of the numbers results in a decrense 
of frequency. 

The I11ZLster oscillator tuning dial operates too freely and 
is not provided rn.th a locking deVicc. 

The frequency stability of the crystal oscilh tor under all 
conditions is excelJD nt and vibration has no mensurable ef­
fect on the signals. 

- 6 -
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(15) The equipment is of simple design and covers a wide range 
of frequency without the uso of plug-in coils. n.nd operates 
with a large va.riety of antennae. 

(16) Since the primary purpose of the equipment is for voice 
communication vr.i..th the crysto.l oscilhtor the defects noted 
for the roster oscilJa tor, which is on emergency circuit in 
tho event of crystru.. failure, will not seriously detract 
from satisfactory operation of tho equipment. 

(17) The instruction book is too brief and lacks much pertinent 
information. 



TABLE I. 

VIBIGHTS ffiD DIMENSIONS 

~ Yfoigh"tt Length Vlidth Height 

Transmitter (with tubes and mounting base) 

Dynamotor (with mounting base 

Battery Cable 

Transmitter to Dynamotor Cable 

!JJw Band 

High Band 

Total 

FREQUENCY RA.~GE 

2417.5 to 4496.0 KC 

4537~0 to 8540.0 KC 

At 13 Volts 

CURRE.l1'T DR.hlN 

Voice Position 12.8 .Amps. 

19.0 Lbs 13 3/4tt 10 1/811 10 5/$11 

12.87 II 8 7/8" 5 3/16 11 811 

.87 II 7211 

1,312 11 7211 

34.05211 

CW Position 10.5 .Amps. 

ns:r1 AC:C:ICIS:n 
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TJJ3IE 2 

POYwER OUTPUT 

Full V .imt. 
J..nt. ·watts 

Frequency ]1.ntenna J.ntenna Cap. MO Crystal 

kilocycles Ohms :MMF. cw Voice cw Voice 

3105 1.73 100 2.28 1,.9 2.28 1.9 

4200 2.11 120 4,.43 3.82 4.43 3.82 

5340 2.78 150 5.05 5.05 3.05 3.05 

6210 3.8 230 11.6 9.73 7.0 5,9 

8400 10.0 -250 10.0 8 .. 1 3.6 2.5 

Half V .1.nt-. 

J105 1.3 68 l.?2 1.44 1,72 1.3 

4200 1.4 ?0 2.55 2.03 2.37 2.03 

5340 1.6 '72 2,,91 2.5 1.6 1.3 

6210 1<)9 80 5.17 3.8 2.73 2.3 

8400 3.0 115 4.32 3.3 1.08 o.75 

20 Ohm 250 MMF Ant. 

3105 20 250 14.4 11.2 14.4 9.8 

4200 20 250 16.2 12.8 16912 11.2 

5340 20 250 16.2 14.4 7.2 6.o 

6210 20 250 12.0 16,.2 7,2 6.o 

6400 20 250 14 .. 4 11 .. 2 5.0 1.8 
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TABLE III 

CALIBRATION ACCURACY 

Calibration 
Frequency 

KC 

Measured Frequency 

2670 

3105 

4050 

4200 

5340 (2670 Doubled) 

6210 (3105 Doubled) 

8400 (4200 Doubled) 

XT.a\L 

2670.0 KC 

3105.65 

4200 

5340 

6210 

8400 

MO 

2675.5 KC 

3107,85 

4053.0 

4199.0 

5352.0 

6206.0 

8418.o 

nl=C"I ASSIFIED 



1£ill1.:E IV 

OVERALL J~UDI O FREQUENCY RESPONSE 

//200 KC 

L .. udio 
Crystal 

Master 

Freguencz 
Oscillator 

Oscillator 

Cycles Volts ..J)1L_ Volts DB -
200 7.3 -5.0 7.3 -4.74 

300 9.0 -3.2 8.9 -3.0 

400 10.4 -1.93 10.1 -1.9 

500 11.2 -1.3 11.0 -1.17 

600 11.9 -0.8 11.7 -0,65 

800 12,5 -0.35 12.3 -0.2 

1000 13.0 0 12.6 0 

1500 13.5 +0.33 13.2 +0,4 

2000 13.8 +0.5 13,3 +0.47 

2500 14.5 +0.95 13.3 +0.47 

3000 14.5 +0.95 13.4 +0.55 

4000 14.3 +0.8 13.4 +0.55 

nr:::rl I\CCICU:n 



T.t'.BIE V 

AUDIO FREQUENCY DISTORTION 

Harmonics 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

100% Modulation 

Carrier 

NOISE LEVEL 

12,;v 

0.1v 

Percent of Output 

MO XTJ.L 

18.5 20.0 

17.0 12.0 

1.8 1,5 

4.0 6.5 

1.0 1,2 

5.5 5.5 

0.5 0,3 

2.0 2.2 

0 0 

1.1 1.0 

0.15 0.2 

1.3 1,3 

0 0 

0.15 0,5 

26,25 25.05 

Ratio .008 -= -42 DB 

ncrl AC:.C:.11::11:::n 



-----

TiillLE VI 

FREQUENCY DRIFT 

CONST1iNT mwERI>.TU@ 

.§400 KC 
J105 KC 

Master Oscillator 
}!aster oscillatQt 

Time Voice Clt Voice 

Min. CYi --------
310807 KC 3.08.25 KC 8396.6 8398.0 

0 

3108"65 3108,l 3395.0 g396.6 
5 

10 3108.55 3107,,8 3393,.8 8396.2 

15 3108.45 3107._6 3393.2 8395.8 

20 3108.35 3107.35 8392.6 8395.4 

25 3108.2 310?.2 8392,2 8395.0 

30 3108.l 3107,05 8391.8 3394.6 

35 3107.95 3106,9 839104 8394.0 

40 3107.6 3106.85 8391.0 8393.6 

45 3107.45 3106.65 8390 .. 8 8393.2 

50 3107 .. 35 3106.55 8390.4 8392.8 

55 3107.2 3106.45 8390,0 8392.4 

60 3107.1 3106.35 8389,.6 8392.0 

Total Change 1.6 KC 1.9 KC 7.0 KC 6.0 KC 

PCT change Oe051 0.061 0.08 0.,071 

There was no measurable drift of the crystal oscillator at any 
frequency. 



TABLE .VII 

FREgUENCY DRIFT VARIABLE TEMPERATURE 

8400 KC 

MO VOICE 

Tim~ Temp. Freq. Time Temp. Freq. 

Min "C liQ__ Min .:g__ ffi_.. 
--!. -

0 +24.0 8401.6 180 -13.0 8404.6 

5 21.0 8401.8 210 14,5 8405.0 

10 17,0 8401.4 240 -15.5 8405.0 

15 15.0 8401.2 270 + 1.0 8404.0 

20 13.0 8401.0 300 21.0 8402.2 

25 10.0 8401.4 330 31.0 8399.6 

30 s.o 8401.6 360 45.0 8394.0 

45 J.5 8402.2 370 so.o 8390.8 

60 -1.0 8402.8 390 44.0 8388.8 

90 s.o 840J.4 420 24.0 8389-.2 

120 8.5 8404.0 450 +24.0 8396.6 

150 -11.0 8404.2 

Maximum change over any 20° (+28° to +48°) = 9.4 KC= .112% 

Maximum change over any 50" ( 0° to +50") = 15.2 KC= .18% 

In crystal position the drift was less than 100 cycles. 
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TABLE VIII 

FREQUENCY DRIFT VAIRABLE TEMPERATURE 

8400 fill 

HO cw 

Time Temp. Freq. Time Tempo Freq. 
:Min ~ KC Min oc KC 

0 +25~0 8394.,2 180 -13.0 8400,,8 

5 23.0 8.394.4 210 15.5 8401.2 

10 22.0 8.394.6 240 - 9.,0 8401.0 

15 18.0 8394.8 270 0 8400.2 

20 15.0 8}95.l-i- 300 +12.0 8398.8 

25 11,.0 8395.6 330 21.0 8397.8 

30 9.0 8396.o 360 36 .. 0 8395.0 

li-5 + 3 .. 0 8397.2 390 48.o 8387.2 

60 .. 1.0 8398.0 400 50.,0 8386,,o 

90 6.o 8399.2 420 43.0 8385 .. 0 

120 9.0 8399.9 450 +25.0 8389.4 

150 -11.5 8400.,4 

MaxiillUln change over any 20° (+30° to +50°) = lOoO KC~ .119% 

Maximum change over any 50° (+4 to +46°) = 14.9 KC= .177% 

In crystal position there was no measurable drift,, 

DECI A<;c;n:n:n 



TABLE IX 

FREQUENCY DRIFT WITH VARIABLE HUHIDITY. 

8400 KC 

MO cw 

The equipment was allowed to stabilize at 40°C for 

approximately one hour before introducing a change of humidity. 

Time Temp. Humidity Frequency 

lill- oc % KC 

0 41 43 8J88.8 

10 41 43 838?.6 

20 42 44 8386.2 

30 42 53 8385.2 

40 42 78 8385,0 

50 42 84 8385,0 

60 42 100 8385,0 

Total drift J.8 KC - ,045% 
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Serial No. 39174 

Refer to No. 
FL~2-l/52(8)/ 
NA6(410) 

From: 
To 

Subject: 

U. s. NAVAL AIR STATION 

.1\1-1.A.COSTI;i., D. C. 

6 Nov. 1939 

Commanding Officero 
The Chief of the Bureau of Engineering. 

Aircraft Radio - U. s. Coast Guard Transmitter., 
Type T-105, Contract TCG-30137-Report on 
Tests of 

Reference: (a) Bu.Eng.Ltr.EnS/370-39/Avia (724-R5) of 
27 July, 1939, to Bureau of Supplies & 
Accounts, Copy to Naval Air Station, 
Ju1acosti~. D. c. 

(b) u .. s. Coast Gun.rd Detail Specifications 
for Aircraft Radio Transmitter, RTS-239. 

(c) U~SoCoast Guard Contrnct TCG-30137. 
(d) Bu.Aero.Shipment Order 1857. 
(e) BuEng.Ltro F42-1/52 (9-28-R6) of 29 Septem­

ber. 1939 to Nnval Rese?.rch kborator.r, Copy 
to Naval Air Station A..n.acostia. 

Enclosurcs:(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

Photograph .. u;i:...54235, u.s.Coo.st Gunrd Trnns­
mi ttcr, Hodel T-105 - Complete Equipment. 
Photograph JJ,J-54236, U.S.Coast Guard Tr2.n&-­
mi tter, Hodel T-105 - Top View. 
Photograph 1'-:N-54237, U. S.Coast Guard 'I'rans­
mi ttcr, Hodel T-105 - Bottom View. 
Photograph 1.N-54238, U.S.Coast Guard Trans-­
mi tter, Model T-105 - Right Side Vievro 
P'.notogrn_ph IJ~54239, U.S.Const Guard Trans­
mitter, :Hodel T-105 - Dynilmotor o.nd Interior 
view of Dynrunotor Filter. 
Photograph ;\N-54240, U.S.Const Guard Tr8ns­
mi tter; Hodel T-105 - Scherotic Circu.i t 
Diagram. 

1. The subject equipment has beon checked in accord-
cnce -vnth reference (a). 'l\vo units of the required equipment, 
Seri el Nos. 18 and 19 , have been del:i vored to this station il\'i th­
ou.t d2.111age in trnnsi t. No crystnls were furnished c'.S none were 
required by the governing contrnct but crystals were obtained 
from the Coast Gu,,rtl for test purposes., To.ch u11it of the subject 
equipment consists of the folloYd.ng component po.rts as requ:i.red 
by reference (c). 
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-·---------------"--------------------

1 Model T-105 Transmi ttor complete with shock mounting. 
1 Model DM-519-L ~amotor, complete vvith shock mounting. 
1 Trm1smitter to Dyna.motor 6 Conductor Cable. 
1 Dyna.motor to Battery 2 Conductor Cable. 
4 Type 807 Vacuum Tubes. 
1 Set Spare Parts. 

2. Brief flight and laboratory tests were made to determine 
the auitability of the equipment for Naval Service. Such informa­
tion which is considered to be of value is submitted herewith. 

A. DesCription of Circuit. 

The circuit of the T-105 tr::i..Tlsmitter consists of nn 
807 oscillator, an 807 power runplifier mid two 807 modulator tubes 
which provide plate modulation for the putput of the povmr ampli­
fier. Tho frequency rcnge extends from approximately 2400 to 8600 
kc with a 40 kc hiatus at 4500 kc• Ei thor self-oscillating or crystal 
controlled ~ or voice oporatfon can be obtained but no provisions 
a.re made for tone :modulated telegraphy. No remote control of circuits 
is provided and no provision is made for sidetone on either voice or 
cw oper.ntion. The circuit diagram is shown in enclosure (F). 

B. ifcights and llimonsions, 

· Unit 

Dynamotor 
V!i th 

Shock Mount 

1'rar1smi tter 
with 

Shock Mount 

Battery Cable 

Dynnmotor to 
Trnnsmi tter Cab]D 

19 • .3 

1.4 
Total 34.·8 pounds 

Dimensions (ovsrall) 

H 8 
L 8-7/8 
w 5-1/811 

H 10-3/4 
L 10-2¾32 
Yf 10-1, 8 

T 72.t' .!.J 

L 73 11 

DECLASSIFIED 



F42-1/52(8)/ 
NA6(410) 
Seritl No. 39174 

Subject: 

U.S. NAVJ.L ii.IR STATION, 
.Anacostia., D. c. 

Jdrcraft Radio - u.s.Coast Guard 'l'rnnsrnitter, 
Type T-105, Contract TCG-30137 - Report on 
Tests of,, 

- - - - - - - - - - - - - - - - - - - -

c. 
Supply Voltage - 12 volts. 

T-105 GF-5 
Key up CTI 6,,5 agps 4.2 amps 
Key down CV~ 9.6 a.mps 7.3 amps 
Voice Stand-by 2.J. anps 4.2 c.mps 

Voice Operation 12.5 runps 7.0 amps 

The T-105 dynamotor is inoperative :Ln the voice 
sta.rid-by condj_tion. 

Power Output 

Comparnti vo figures ore given for tho T-105 trn..."1.s-
mi tter and GF-:-5 tro..i.1s:r:d. tter, The anterma const:mts correspond 
t-) the fuJl voe antenna except the last ncasurcmcnt which corres-
ponds to the hnlf vee o.ntonna. The GF-5 transmi ttor cannot be 
tuned into tho full vee constents at 8400 kc. Supply volt o.go was 
12.0 volts. 

Ant. lrfatts. 

Frequency .A.ntenno. .Antern1a Cap. T-105 GF..:..~ 
(kc) (ohms) (HMFD) C\t'I Voice __QY!_ 

3105 1.5 105 2.3 1.8 2.3 
4200 2.5 125 5.0 l+-2 5.0 
6.210 6.o 275 10.1 8.0 6 .. 6 
8400 10.0 -125 10.0 G.4 
f:i400 3.0 115 5.1 

r. {. 5.0 j.o 

E. Rcmge of .Antenna Circuits. 

This equipment ·will operate into either full voe 0r 
half vee fixed antennas above 3000 kc. It vrill also resonate 
quarter wave and three quarter 1'rD.Ve trciling nntennns. This 
r3.11ge of o.ntermn circuits is considered very gc,·-,dc 

F. Tuning of Eguipnent. 

Voice 

1.2 
2.7 
3.0 

2.6 

Tuning of equipment is net lik8 any lhvy tr.msmi ttor W"'-1 
is very confusing until the operator b0co1:1.cs fmrd.liar with the set ond 

0 
UJ -u. 
iii ; 
u 
UJ 
0 
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Trn.nsr.rl.tter Serial #18. 

Oscillator 
Setting 

Calibrated 
Frequency 

Measured 
Full Power 

1633.4 
3625.5 
4022,.0 
4109.1 
4224.3 
4702.0 
4810.5 

3100 
4050 
4200 
4230 
8100 
8400 
8460 

3107.5 
4055.0 
4202.0 
4233.0 
8108.0 
8405.0 
8460.7 

A test ma.de in flight on 3005 kc using transmitter Serial 
#19 gave a frequency change of 5 kc when removing the nntcnna. 
An identical test with the GF-3 tra.nsmitter caused a frequency 
shift of only JOO cycles. Data of the type given in the pro-­
ceding table nre quite variable due to the fact that slight 
tuning adjustments affect the frequency but do not noticeably 
affect the povrer output. It is aven possible with the aid of 
n frequency meter to tune the T-105 transnrl. tter so that removal 
of the antenna does not shift tho frequency but the procedure 
is not practicable. The setting of the emergency oscillator 
condenser is controlled by well-designed gears which eliminate 
backlash almost entirely and vrould provide very good reset if 
the power amplifier n.nd antenna circuits did not react so 
seriously on tho emergency oscillator frequency. In order 
that the full value of the emergency oscillator design be 
utilized it appears advisable in future equipments to reduce the 
renction between circuits to a negligible amount. 

I. Use of F..mergency Oscillator. 

Providing the desired crystcl fails to oscillate 
after the set hns boen fully tuned it is possible to switch 
to the emergency oscillator and adjust for mxi.mum output with the 
results indicated bclovr. The procedure was to tune up the trans­
mi ttor for optirrrum cpero.tion using tho cryste.l oscillator mid 
then switch to the emergency oscillator and adjust it for mo.xi.mum 
output without chniging any othor settings. 
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The results: 

Crvstnl Frequency 

2670 
3105 
4200 
5340 
6210 
8400 

Emergency 
OscillD.tor Frequency 

2672.0 
3104.7 
4195.0 
5320 
6174 
8475 

It is necessary to record the emergency oscillator settings 
which correspond to the crystal frequencies at the upper end of 
the band. 

J. M,¢ulntion Chnracteristics. 

Modulation characteristics are generally good but the 
audio characteristic is considered much too vtldc. The audio 
characteristic of Navy aircraft equipment normally does not extend 
beyond 3500 cycles. The T-105 transmitter crui be modulated up to 
20000 cycles. 

Ko Operation at Altitude. 

Satisfactory operation was obtained on one flight up 
to an altitude of 25000 feet on 3005 kc. Frequency stability under 
conditions approaching continuous locked key were as indicated 
below. 

Frequency 
Altitude in feet, TemQ. op kc 

25000 36 3005.9 
24000 36 3005.8 
23000 36 3005.7 
22000 37 .3005.4 
21000 3? J005to0 
20000 35 3005.1 
19000 .33 3005.1 
18000 32 3005.0 
17000 32 3004.9 
16000 32 3004.9 
15000 33 3004.9 

0 
UJ 
u. 
iii 
V'> 
<t 
...I u 
UJ 
0 
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Frequency 

iUtitude in Feet Tenm, OF kc 

14000 37 3004.9 
13000 39 3004.8 
12000 41 3004.9 
11000 42 3004.9 
10000 45 3004.9 

9000 47 3004.9 
8000 49 3005.0 
7000 55 3005.1 
6000 50 3005.2 
5000 50 3005.2 
4000 50 3005.2 
'3000 50 3005.2 
2000 50 3005.2 
1000 50 3005.2 

The following deficiencies were also observed during 

(a) The control of the emergency oscillator operated too 
easily and wc.s not provided vdth a lock to prevent accidentDl change 
in setting. 

(b) No markings were provided for the tube sockets. The 
crystal holder positions were not properly marked. 

(c) The 1.5 ampere radio frequency meter is too small. 
J,. 2 run.pero meter of the expnnded lower range typo would be sui to.ble. 

(d) D'-J!lrun.O"tor starting relay failed to operate with a 12 
volt supply. 

(o) Self oscillations were observed in power run.plifier 
when power amplifier vms tuned to the :maximum frequency. ltfuen this 
condition was prcsont the antenna ammeter reglstered antenna current 
vn. thout any antenna. connected to the transmitter. 

(f) Numerous fuses were blO\'m during tests. A J/8 ampere 
fuse instead of a 1/4 ampere fuse is desirable. 

(g) en transmission and reception on the same frequency 
is not feasible due to the ~scillator operating in the key up position. 

- 6 - DECLASSIFIED 



F42-l/52(8)/ 
NA6(41.0) 
Serial No, 39174 

U.S. N:AVAL AIR STliTION 
.Anacostia, n.c. 

Subject: Aircraft Radio - U. s. Coast Guard 'l'ransmitter, 
'lype T-105, Contract TC0.-30137 - Report on 
Tests of, 

(h) The antenna tuning tap switch is so connected 
that the higher settings come at the lower frequencies and 
v:i.ce versa. 

(i) Frequency range is not continuous. Tho actual 
frequency range is as indicated& 

Serial #18 
Serial #19 

24).7-4498; 
2416-450?; 

4537-8540 
4540-8552 

It will be noted that a gap of approximately 40 kc 
is present in both equipments. 

(j) The arrangement of component parts has not been such 
so as to secure tho shortest possible radio frequency leads on tho 
mrud.mum accessibility for servicing. 

(k) The instruction book is somewhat inadequate., J~ more 
elaborate description of the electrical circuits comprising t:bis 
equipment would be of value. Data showing rcpresentnti ve operating 
vol tngos and currents, power input and power output n.re .'.llso de-
sirable, Typical'settings for several frequencies n.nd if practicable 
a calibration for each individunl equipment should be provided. 
!.n. error appears on page l2 of the instruction book under the head­
ing CAUTION. The 10 second interval necessary for the modulntor 
heaters to respond is required when shifting from c:v1 to voice nnd 
not when shifting from voice to cw as indicated. 

~. CONCLUSIONS: 

(o.) Ono significant advn.nto.ge of this equipment is tho.t 
:Lt is possible after becoming frunilio.r with j____ts operation to shift 
frequency under service conditions in not over thirty seconds when 
using crystals and only slightly longer tho.n that ,men using pro­
co.libro.ted settings of the emergency oscilktor. 

(b) The reaction of the powor amplifier ond nntenna coup-
ling circui.t on tho frequency of th0 emergency oscilln tor is 
excessive. 
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(c) The equipment in its present form is capable of 
good service but would require fairly extensive modification to 
meet the needs of Naval military service. It does possess the 
advantage of providing a wide range of frequencies wriJ.ch can be 
tuned in to a large variety of fixed antennas without the use of 
plug in coils. 

( d) C~ges in the basic design of the transmitter which 
would make it more adaptable to Navy Aircraft requirements include 
the following: 

lo Provision of remote control circuits$ 

2. Provision of sidetone and interphone in 
conjunction vvith a Navy receiver. 

3. Provision of MCW. 

4. Stopping of the oscillator in the key up 
position. This necessitates keying the crystal. 

5o A frequency range from 3000 to 9050 would be 
preferable to that supplied. 

5o Serial #19 of the subject equipments with two sets of 
spare parts but no crystals, has been transferred to the Naval 
Aircraft Factory, P.hi.ladelphia in accordance with reference (d), 
Serial //18 minus spare parts but with two sets of crystals has 
been transferred to the Nava.l Research Laboratory as directed 
by reference (e). 

CC: Buong. (1 and 4) 
Buaero. 
NRL Bellevue 

S. P. GINDER 
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