














































r . f. amplifier, and this type of operation allows the supply of the 
electrophone directly from the plate of the detector., or 'at 
least eliminates one audio stage. 

TUBES 

The tetrode (four-electrode vacuum tube) has been investigated 
for several years and a completely shielded tube with indirectly
a. c.- heated cathode has been developed experimentally. These 
experimental tubes have served as a basis for the further develop
ment of r . f. amplifiers of considerable gain . These amplifiers are 
particularly useful in supplying the proper high-signal voltages in 
the Ballantine-Hull high-voltage patent of detection noted above. 

RECEIVER PERFORMANCE TESTS 

As early as 192.3 receivers were tested in this laboratory by 
means . of actual locally generated -modulated signals, accu
rately calibrated. This practice is now becoming universal. Con
siderable attention has been given to working out standard meth
odsof testing receivers for fidelity, selectivity and sensitivity, and 
a precision generator and attenuator has been developed for this 
purpose which is regularly used by the Engineering Department 
not only for routine measurements and comparisons of their designs, 
but also in studying receivers of all makes with a view to ascer
taining the standing of the RFL licensees' receivers in the contem
poraryart. A complete survey of this type was reported in "Con
tributions from the Radio Frequency Laboratories, No. 5," copies 
of which were issued confidentially to the licensees during 192.8. 
A supplement will shortly be issued, bringing the total number of 
receivers reported upon to 37. 

The tests referred to above cover the overall electrical performance 
of the receiver, from antenna to loud-speaker terminals. While this 
checks design to some extent it tells nothing about the final enter
tainment value of the receiver; the whole story can be obtained 
only by actually measuring the relation between the standard 
antenna signal and the alternating pressure in the sound-wave 
emanating from the loud-speaker . This is especially worth doing 
in those cases- rapidly increasing in number- where the loud
speaker is definitely associated with the receiver and sold as part of 
the equipment. The final significance of such measurements, 
assuming perfect transmission and average acoustic conditions in 
the receiver installation, is obvious. This additional step in 
receiver tests has been taken . For measurement of the sound-pres-
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sure a high sensitivity Wente-microphone of special design is em
ployed, accurately calibrated by means of the thermophone, and 
mounted in a spherical shell so that the effect of diffraction around 
it can be allowed for ( vide "Contr. RFL," NO.9). Fidelity measure
ments of a specimen RFL receiver are shown in the annexed figure, 
which clearly brings out the relation between electrical and 
acoustic performances . In comparison with the acoustic (overall) 
curve the electric fidelity is smooth and uninteresting. Examina
tion of these results has led to the establishment in this Research 
Division, of a section devoted specially to acoustical work, since 
further improvement in the receiver will undoubtedly take place 
along these lines . 
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PUBLICATIONS 

In order to systematize, and secure proper supervision of tech
nical publications by members of the RFL staff, to provide a 
means for keeping the licensees informed about the work in Boon
ton, and to obtain a permanent record of RFL work, it was de
cided in January, 1928, to establish fln official publication to be 
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called " Contributions from the Radio Frequency Laboratories" 
borrowing a title employed by the Mount Wilson Observatory of 
the Carnegie Institution and the Jefferson and Cruft Laboratories at 
Harvard University. 

These publications may be divided into the following classes : 
( 1) Confidential reports to licensees; 
( 2.) Reprints of papers originating at RFL and published in 

other technical journals, presented at scientific or technical 
meetings, etc. ; 

( 3) Original papers which are not of a confidential nature, 
published fonhe first time. 
The papers of class ( 2) and (3) are regularly distributed to libra

ries and accredited individuals ; those of Class (1) are immediately 
available only to RFL licensees, altho ugh they may be placed in 
Class (3) after the lapse of a sufficient time. 

A list of papers published to date or in process of publication 
follows : 

LIST OF CONTRIBUTIONS FROM THE RADIO FREQUENCY LABORATORIES 

1. Ballantine, Stuart.-Propagation of Sound in the General 
Bessel Horn of Infinite Length (Reprinted from Jour. Frank . 
Inst., Jan. 1927) 

2 . Ballantine, Stuart.-Non-uniform Lumped Electric Lines 1. 
Conical Line (Reprinted fr61llJour . Frank. Inst ., April 1927) 

3. Ballantine, Stuart.-The Lorentz Reciprocity Theorem for 
Electric Waves (Reprinted from Proc. 1. R . E., April 1928) 

4. Ballantine, Stuart.-Detection by Grid Rectification with the 
High-Vacuum Triode (Reprinted from Proc. 1. R. E., May 
1928) 

s. Ferris, Malcolm and Loughlin, W. D.-Report of Measure
ments of the Sensitivity, Selectivity and Fidelity of Modern 
Broadcast Receivers; June 1, 1928. (Confidential) 

6. Ballantine, Stuart.-The Chireix-Mesny Directive Antenna for 
Short Waves (Reprinted from Proc . 1. R . E ., Sept. 1928) 

7. Ballantine, Stuart.- Schrot-Effect in High-Frequency Circuits 
(Reprinted from Jour. Frank. Inst ., Aug. 1928) 

8. Drake, F. H.- Aircraft Radio Receiving Equipment with Rod 
Antenna for Reception of Beacon and Weather Service 
(Reprinted from Aero Digest, Oct . 1928) 

9. Ballantine, Stuart .-Effect of Diffraction around the Micro
phone in Sound Measurements (Reprinted from Phys . Rev., 
Decem ber 1928) 



ro. Farnham, P. a.- Report on the Design of R. F. Amplifiers 
Employing the Shielded Tetrode (Confidential; Presented at 
RFL Engineering Conference, January 9, 1929) 

II. Ferris, Malcolm.- Status of the RFL Licensees' Receivers in 
the Contemporary Art. (Confidential; Presented at RFL 
Engineering Conference, January 9, 1929) 

12. 

13 · 

14· 

15· 

16. 
17· 

18. 

19· 

Drake, F. H.-Aircraft Receiver for use with Rod Antenna. 
(Reprinted from Proc. I. R. E., Feb. 1929) 

Asserson, Raymond.-Report on the R. F. Impedance of By
pass Condensers (Confidential) 

Asserson, Raymond and Ballantine, Stuart.- Report on the 
Fidelity and Mechanical Input Impedance of Electrical 
Phonograph Reproducers (Confidential) 

Ballantine, Stuart.- Measurement of the Overall Fidelity of 
Radio Receivers, including the Loud-Speaker (Class 3) 

Ballantine, Stuart.- Measurement of Modulation (Class 3) 
Ballantine, Stuart. - Technique of Acoustic Measurements. 

I. Design of the Wente-Microphone 
II . Instructions for Calibration of the Wente-Microphone. 

Farnham, P . O. and Loughlin, W. D.-Report on Antenna 
Coupling Systems (Confidential) . 

Ballantine, Stuart. - Reciprocity Theorems (Class 3) 
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