Robert D. Streeter – Indiana Historical Society - Requested (but not yet accepted) Donation Information – A M Stereophonic Broadcasting

Time Line of A M Stereophonic Broadcasting Activities at the F.C.C.:


June 22, 1977, 

F.C.C. Notice of Inquiry on A M Stereo


December 1977 National A M Stereophonic Radio Committee (NAMSRC) report 


September 14, 1978
F.C.C. Notice of Proposed Rulemaking on A M Stereo


April 9, 1980

F.C.C. Meeting - Initial selection of Magnavox A M Stereo system


July 31, 1980 

F.C.C. Further Notice of Proposed Rulemaking 


September 11, 1980 
F.C.C. Further Notice of Proposed Rulemaking + Opinion


July 30, 1981 

F.C.C. Meeting - Further discussion of Marketplace Concept


March 4 1982

F.C.C. Meeting - Adopt Marketplace Selection of A M Stereo


March 18, 1982

F.C.C. Report and Order issued (ending A M Stereo proceeding)


April 26, 1982

F.C.C. Rules amended, A M Stereo Broadcasting starts – WOWO OTA PMX


March 19, 1995

WOWO stops broadcasting Magnavox A M Stereo at midnight.


March 20, 1995

F.C.C. Requires all A M Stereo broadcasting to use Motorola C-QUAM

Box 6:  Primarily Additional Magnavox resources, and (Item 20 on) A M Stereo references in literature:

Item 1: Reply Comments to Tape Recorded Material Submitted to the FCC - 

   Magnavox CEC (5 Duplicate Copies)
Item 2: Reply Comments - Magnavox CEC, Mar 23, 1981 (3 Duplicate Copies)

Item 3: Draft Report on AM Stereo MRL Computer Report by Dr. Curtis May of 

   Advanced Systems in Defense of the Magnavox AM Stereo System.  June 3, 

   1980.
Item 4: Various Letters to Magnavox Including: Letter from Robert Weirather, VP of Engineering with Broadcast Electronics Inc. Requesting Copies of FCC Filings, Letter from John Battle with Georgia Institute of Technology, Invoice from Smith Electronics (Carl E. Smith, Radio Engineer) for AM Stereo Consulting for Magnavox.
Item 5: Documents Pertaining to the Agreement between Magnavox and Continental Electronics for Continental to Provide an Exciter for the Magnavox AM Stereo System.

Item 6: Proceedings of the 31st Annual Broadcast Engineering Conference.  March 27-30, 1977

Item 7: United States Patents held by National Semiconductor on AM Stereo Carrier Reinsertion and AM Stereo Phase Modulation Decoder

Item 8: AM Stereo Decoder IC's Magnovox System fromNational Semiconductor

Item 9: File on National Semiconductor AM Stereo Decoder LM1981

Item 10: The Offical FCC Internal Investigation Report on the McNally Ex Parte Communications Investigation

Item 11: Reply Comments of Samuel Lee Dulaney (Harris employee) and his 

   previous Master’s Thesis on AM Stereo Systems. (Duplicate Copy)  

Item 12: Magnavox Memo on 100% Negative Modulation and Pilot Tone

Item 13: Brief of Magnavox CEC in Opposition to Request by Motorola Inc. for Waiver of 

   Section 1.415(d) 

Item 14: Information on Magnavox Press Briefing on AM Stereo Licsnsing Policies

Item 15: Comments of Sony Corporation to Further Notice of Proposed Rulemaking.  (1 

   Partial Duplicate Copy)  

Item 16: Research Study on "The Marketability of High Fidelity AM Stereo" for CKLW Radio 

   Broadcasting LTD.

Item 17: Comment on the Desirability to Select a System without inherent Distortion

Item 18: Request for Extension of Time to file Comments by Motorola, Inc.  November 24, 

   1980. (2 Copies)
Item 19: Oppostion of Motorola, Inc. to Applications for Review, December 29, 1980.

Item 20: Instruction Manual for Panasonic VP-8252A AM Stereo Signal Generator

Item 21: Letter to Mr. Streeter from Magnavox with 2 patents enclosed. December 2, 1986. The patents relate to the Magnavox AM Stereo system (1st patent) and FM Stereo pilot tone recovery. 

Item 22: RCA Report of experimental stereo broadcasts at WRCA.  February 8, 1960. This is the original RCA AM Stereo system put together by Belar Laboratories, Inc. and later sponsored by Belar Laboratories in the National A M Stereophonic Radio Committee.

Item 23: Proceedings of the RF Technology Expo, February 10-12, 1988.  Pages 485-491.  Article on Motorola C-QUAM  ® A M Stereo decoder.

Item 24: Memo from Eric Culp, Chief Engineer, WOWO enclosing FCC order selecting Motorola’s C-Quam as a single AM Stereo standard.  February 1, 1994. This letter identified the end of the “marketplace” A M Stereo experiment, and established Motorola as the US standard.

Item 25: Letter from Mr. R.D. Streeter to Mr. W.J Streeter concerning an advertisement to start a campaign to force a selection of a single AM Stereo system.  July 23, 1986.

Item 26: Letter concerning coverage of a Tokyo Sanyo A M Stereo 3-system decoder chip by a patent held by Mr. R.D. Streeter.  April 10, 1986.

Item 27: Magnavox reprint of the F.C.C. A M Stereo evaluation tables published in the F.C.C. Report and Order ( Sept 9, 1980 and March 19, 1982) comparing the Magnavox, Motorola, Harris, Belar, and Kahn systems

Item 28: “Review of AM Multichip Paper”, Robert D Streeter, PE.  Radio World.  February 1, 1987. Pgs 15,16,17 (see item 26 above).

Item 29: Readers Forum Letter to Radio World by R.D. Streeter.  August 15, 1986. (A M Stereo Wars!)

Item 30: “Whatever Happened to AM Stereo?” IEEE Spectrum, March 1988, pg 17.

Item 31: IEEE Radio Communications Committee Members Directory.  April 7, 1994. (R.D.Streeter is listed on last page of membership list).(Address is for MAGIEC, Ft Wayne, IN).

Item 32: Radio TechCheck Newsletter.  November 25, 1996.  This newsletter is a limited summary of the F.C.C. A M Stereo decision process and its application to High Defination Digital Television.

Item 33: AM Stereo by SSB Technique.  Qi-Jin Chen, 1996. IEEE Transaction on Broadcasting V42, No.2, June 1996 pg 139-143.

Item 34: US Patent.  Robert D Streeter.  Low Frequency AM Stereophonic Broadcasting and Receiving Apparatus.  November 24, 1981. No. 4,302,626

Item 35: :Section 3.2 of the Engineering handbook (1986 Edition) from the National Association of Broadcasters. Presents technical summary of the Motorola, Harris, Kahn, Belar, and Magnavox A M Stereo System.  Kahn publishes the signal equation of his A M Stereo system, and it is phase modulated with the same index as the Magnavox system and includes distortion terms (page 3.2-48). Magnavox is the only proponent to publish performance curves taken in an operational AM broadcast transmitter (pages 3.2-59 to 61) using a Continental Electronics 5 KW AM transmitter and the Continental Electronics A M Stereo monitor manufactured by A M Stereo, Inc. (Ft Wayne, IN).

Item 36. Folder of various A M Stereo Articles, 

1) Visual Radio – Oct 18, 1984 First (and only) public demonstration of the digital data capabilities of the Maganvox A M Stereo system.  Transmitted full strore AND a digital signal at WOWO.

2) A M Stereo Wars (see item 29) Microwaves and RF Oct 1986 pg 13 by R.D. Streeter.

3) Titans Wanted Editorial – A M Stereo cited – Jan 6,1997 Electronic Engineering Times magazine.

4) Crosstalk – A M Stereo cited – Jan 20,1997 Electronic Engineering Times magazine.

5) Stay the Course Opinion Radio World July 22, 1998  - A M Stereo cited

6) A M Stereo and Its True Believers – Radio World Sept 2, 1998

7) What Next? Radio World Oct 26, 1998 -  A M Stereo cited

8) Where will we be in 2003 – Radio World Sept 16, 1998 – A M Stereo cited

Item 37: Mr. Streeter’s contact list for AM Stereo

Item 38: Advertising booklets from Motorola and National Semiconductor.

Item 39:Schematics and performance curves of Delco 10Betr2 car stereo with Valvo AM Stereo Encoder chips TDA 1072, TDA 1576, TDA 1001, and TDA 1578.

Item 40: Sansui TU-X1 AM Stereo Receiver Schematics

Item 41: Memo to AM Stereo personnel at Magnavox thanking them and Mr. Streeter specifically for his involvement.  February 25, 1981.

Item 42: North American Phillips Press Release regarding Magnavox’s support of 4-system receivers.  April 8, 1983.

Item 43: US Patent 4,392,016 for AM Stereo system held by Don Sauer, assigned to National Semiconductor. March 2, 1981.

Item 44: Two US patents held by Larry Lind, assigned to Magnavox for AM Stereo

Item 45: “Am Stereo – Just a Pipe Dream?”  Dallas Times Herald.  Monday, April 12, 1982.

Item 46: Performance Measurements on the Magnavox AM Stereo Broadcast Equipment for the Continental Electronics Am Stereo Exciter Designed by Jack Sellmeyer and the Belar Modulation monitor designed by Bob Streeter.

Item 47: Advertising literature for the Radiometer Electronics RE106 Synthesized signal generator and RE502  AM/FM Programmable Stereo Generator.

Item 48: Meeting notice and technical review of AM Stereo Mgnavox Support.  November 5, 1980.

Item 49: Magnavox Study on economics on Am Stereo stations.  November 15, 1979.

Item 50: “Am Stereo Gets Another Hearing”.  Broadcasting.  February 16, 1981.

Item 51: “Angle Mounted Signeal Suffer Less AM Distortion”  Electronics, February 24, 1982.

Item 52: Internal report at Magnavox analyzing the FCC initial AM Stereo Evaluation Table.  October 27, 1980.

Item 53: Analysis of  Signal to Noise Ratio for the Magnavox AM Stereo System.  Roberto Lenarduzzi.  November 17, 1980.

Item 54: Original Study of separation content in Stereophonic material – included in separate FCC Filing.

Item 55: Magnavox Press Information.  May 7, 1980.

Item 56: Magnavox Meeting minutes that determined the licensing policy for the AM Stereo System.

Item 57: Reply of Motorola to Harris FCC Filing.  February 11, 1980

Item 58: Papers on AM Stereo for the 1983 NAB Convention.

Item 59: Radio News Articles: 7 June 1982 – Motorola License; 2 August 1982 – Kahn; 6 August 1982 – Harris; September 1982 – NAB; 3 January 1983 – Magnavox AM Stereo; 28 February 1983 – Kahn, Harris, Motorola, Magnavox; 28 March 1983 – Kahn; 25 April 1983 – NAB; Undated Radio Report NRBA; TV Digest – 7 April 1986 Tokyo Sanyo IC.

Item 60: Articles: 

Broadcast Engineering: June 1981 – National Semiconductor/Magnavox IC (NAB Workshops); April 1982 – “AM Stereo: To Be or Not To Be?”; April 1982 – Am Stereo?; May 1982 – AM Stereo Technical; July 1982 - AM Stereo Shot in Arm; September 1982 – Harris, Kahn Approved; November 1982 NRBA (Photo of W.J. Streeter, NAP Lawyer); Jan 1983 – Delco Selects Motorola; February 1984 – AM Stereo vs. FM Stereo; August 1984 – Am Stereo Update ; February 1985 – Update; April 1985 – Update; March 1988 Am Stereo Policy Affirmed; February 1990 – We Told You So; January 1994 AM Stereo Standard Selected; ABC October 1982 – AM Stereo Tokyo; Radio Only February 1983 – Folly of AM Stereo; Stereo Review March 1983 – Car Stereo.  

Broadcast Technology: May/June 1982 – AM Stereo Marketplace; July/August 1982 – Where do We Go From Here?; November/December 1982 – Canada AM Stereo; January/February 1985 – AM Stereo Equipment; July/August 1985 – AM Stereo; November/December 1985 – Am Stereo Basics (with Info from Streeter on AM Stereo Problems); March/April 1986 – AM Stereo Wrap-up; January 1987 – CAB Techcomm

BM/E: June 1982 – DeFacto AM Stereo; October 1982 – Signing On, Harris (2); November 1982 – Kahn Declines Delco Tests; January 1983 – Delco Tests; February 1985 – Harris Changes to Motorola; April 1985 – AM Stereo Battle; June 1985 – AM Stereo (Ron Jones); July 1985 – AM Stereo Survey; July 1985 – AM Appeasement Committee; July 1985 – Letter From Kahn; October 1985 – Kahn Am Stereo – BoomTown; October 1985 – Am Stereo Warnings; November 1985 – AM Stereo – Radio ’85; November 1986 NAB Show, NTIA on AM Stereo; October 1987 – AM Stereo Measurements.

Broadcast Comm: March 1983 – Sansui; March 1983 – Silver Lining.

Audio: April 1983 – Delco/Sansui.

Item 61: Articles:



Broadcasting Magazine: April 14, 1980 – Original Announcement Published; May 12, 1980 – Magnavox Selected as Standard, p64, Photos of Bob and Bill Streeter; June 1, 1981; May 3, 1982; May  24, 1982; May 31, 1982; June 14, 1982 – Start of Magnavox Support Failure; June 19, 1982; July 26, 1982; August 2, 1982; August 9, 1982 – Start of Delco Tests, Marketplace, Harris Comments of Proponents; August 30 1982 – Start of Magnavox Tests at Delco; September 20, 1982; October 18, 1982 – Delco Tests Finished; October 11, 1982 – Phillips Audio CD (where $ went in place of AM Stereo); October 25, 1982; November 8, 1982; November 29, 1982 – Magnavox / National Semiconductor; December 6, 1982; December 13, 1982 – Delco Selects Motorola (includes copy of Radio News and Indianapolis Star); January 3, 1983; January 31, 1983 – Sansui AM Stereo Multimode Receiver; February 14, 1983 – Magnavox Concerned about Cost/Value of Trying to Win AM Stereo War; March 14, 1983 – AM Stereo Survey Results, Kahn; April 18, 1983 – NAB Panel (Including Streeter), Harris; September 24, 1984.

Item 62: Articles:



Radio World Magazine: December 1981 – Streeter’s “Open Letter on AM Stereo”, p9.; March 1982 – Am Stereo Marketplace; May 1982 – AM Stereo Update; June 1982 – Kahn; July 1982 – Kahn, Delco Tests; September 1982 – Harris NRMA (WJ Streeter); October 15, 1982 – Users of Am Stereo, Reno NRBA Convention; November 1, 1982 – Delco Tests, National Semiconductor/Magnavox; November 15, 1982 – Kahn, Motorola; December 1, 1982 – Magnavox Broadcast Tape Acceptance; January 1, 1983 – Reprint – Delco Test Defense; April 1, 1983 – NAB Convention Report; December 1, 1983 – Harris Exciter Problems; November 1, 1985 – Editorial; July 15, 1986 – Delco Tests; August 1, 1986 – Marketplace, Kahn/Motorola, Editorial; August 15, 1986 – Kahn/Motorola; September 1, 1986 – Kahn; October 1, 1986 – FCC Analyis Results on Type Acceptance; October 15, 1986 – NTIA/TEXAR Report, FMX Attempt to upgrade FM Stereo, Motorola, Editorials; November 1, 1986 – TEXAR, Editorial; November 15, 1986 – Canada, AM Stereo Wars; December 1, 1986; December 15, 1986 – Editorial, Canada has Multimode AM Stereo Receiver from Sony; January 1 , 1987 – Japan Tests; January 15, 1987 – Motorola/CBS; February 1, 1987 – Letters; February 15, 1987 – NTIA Study; March 1, 1987 – NTIA Editorial, FCC Files; March 15, 1987 – AM Stereo War, Editorial s on NTIA Study by Kahn/Motorola, Multimode; April 1, 1987 – Multimode, Kahn; April 15, 1987 – Canada/Motorola, Letter, Kahn, Motorola; May 1, 1987; June 1, 1987 – Hazeltine Challenges Canada Selection of Motorola; July 1, 1987; September 1, 1987 – Multimode not Practical; September 15, 1987 – Bell Tolls for AM Stereo FCC; October 1, 1987; October 15, 1987; November 1, 1987 – FCC Postpones, Kahn Used Motorola Pilot Tone; November 15, 1987 – Kahn, Letter; December 1, 1987 – FCC Files; December 15, 1987; January 1, 1988; January 15, 1988 – Kahn/Motorola; February 1, 1988; February 15, 1988; March 15, 1988 – Editorials, Kahn/Hazeltine; April 1, 1988 – Multimode, Kahn Patent Complaint; June 1, 1988 – Kahn Sues GM/Delco, Wizard of Oz; July 1, 1988 – Hazeltine Suspended (Kahn System); March 22, 1989 – Kahn Suit; April 12, 1989 – Rinaldo on AM Stereo, History; June 4, 1989; July 10, 1991; July 24, 1991 – Congress, Editorial; April 8, 1992 – Congress; May 6, 1992 – Japan Goes Motorola; July 8, 1992; November 4, 1992 – Congress Approves; November 25, 1992.

Item 63: Articles:



Radio World Magazine (Continued): January 6, 1993 – FCC Standardizes Motorola, Editorial; February 24, 1993 – Letter; April 28, 1993; May 12, 1993 – UK Not Interested in AM Stereo, Editorial; May 15, 1983 – Sansui; May 22, 1991 – Japan/Motorola; June 9, 1993; August 11, 1993; October 13, 1993 – FCC Done with AM Stereo; November 10, 1993 – Diehard Kahn Supporter Letter; November 23, 1993; December 22, 1993, Undated – Japan Taps C-Quam, Harris Stations Defer Changing.

Item 64: Correspondence To/From Magnavox/Phillips: May 5, 1982 – NRBA Article and Reprint; May 26, 1982 –Delco Tests; May 18, 1982 – Canada AM Stereo Survey; July 15, 1982 – Delco, Editorial, Arakelian (Test Supervisor); October 25, 1982 – News; November 9, 1982 – Rumor of Magnavox Win at Delco; November 8, 1982 – WOWO (Fort Wayne) uses Magnavox; November 18, 1982 – Sony; November 18, 1982 – FCC Type Acceptance; December 8, 1982 – Telex From Delco Informing Magnavox the Delco Selected Motorola; December 13, 1982 – National Semiconductor at Consumer Electronics Show; December 13, 1982 – Consumer Electronics Show News; December 2, 1982 – Letter from WIRE, Delco Tests; December 10, 1982 – Retraction of Above December 2 Letter; October 21, 1982 – Letter to Sanyo, AM Stereo Receiver; February 9, 1983 – Letter to Poland; January 27, 1983 – Letter from Phillips Europe; February 16, 1983 – Streeter Telex to Locanthi/Pioneer about Magnavox Quitting; February 11, 1983 – Status of Receiver Manufacturers; March 17, 1983 – WIVK (Knoxville, TN) with Magnavox; Broadcast Engineering, September 1990 – Tribute to Carl E. Smith (Magnavox Consultant).  

Item 65: Memo to Mr. Verril by Claudia Deering, regarding the fact that Motorola misstated   

   the problem of it’s noise system.  April 6, 1981

Box 10 - Recordings:  

Item 1: National AM Stereophonic Radio Committee Proceedings Tapes.  Includes the following 7-inch reel to reel tapes: 

1. WGMS August 25, 1977. 

2. WTOP AM Blear/Motorola.  

3. WBT Skywave Tape 1: Belar, Motorola and Magnavox  Transmitted at 

    WBT and Received at Bethesda, Maryland Test Site.  

4. WBT Skywave Tape 2.  

5. WGMS Motorola and Magnavox narrow band.  

6. WGMS Magnavox wide band and Belar.  

7. WTOP AM Magnavox narrow band and Magnavox wide band.  

8. NAMSRC Test tape.  

   Includes the following cassette tapes: 

1.  Processed AM Stereo Test tape. October 9, 1978. 

2. AM Stereo Comments to the Notice of Proposed Rulemaking.  Original 

    Carl Smith Engineering, Inc. Test Tape.

3. Magnavox Over the Air Skywave, Groundwave and Co-Channel. 

    January 10, 1979.

Item 2: Tape Recordings of Comments to Notice of Proposed Rulemaking, May 15, 1979:

 
Tape Number 1, Attachment number 1.  

Tape Number 2, Attachment number 3.  

Tape Number 3, Attachment 8, 

Tape Number 4, Attachment 9, 

Tape Number 5, Attachment 10, 

Tape Number 6, Attachment 11, 

Tape Number 7, Attachment 7, 

Tape Number 8, Side 1 Attachment 5, Side 2 Attachment 6.  

Tape Number 9, Attachment 4.  

Tape Number 10, Attachment 2.

Item 3: Off Air AM Stereo Test, February 10, 1979.  WGAR, Cleveland, OH.  Magnavox System

Item 4: Two 7-inch reel to reel AMPEX Test Tapes.  Catalogue numbers 01-31331-01, and 01-31321-04.
Item 5: Harris AM Stereo Test Tape - WGEM, January, 1981.

Item 6: Two 7-inch reel to reel tapes of Exhibit 3, Motorola Comments to the Further Notice of Proposed Rulemaking. February 1981.  One reel to reel tape includes copy of FCC Index.  Also includes a cassette copy of Exhibit 3, Motorola Comments to the Further Notice of Proposed Rulemaking along with WTAQ Program Material Tape.

Item 7: Further Notice of Proposed Rulemaking Comments of Sony Corp.  February, 1981.  “Dynamic Noise Test”.  Includes one 7-inch reel to reel and two cassette tapes that copy what is on the reel to reel tape.  Also include two additional cassette tapes: the first cassette tape is annotated indicating testing of Magnavox, Motorola, Harris and Belar.  The second tape is annotated “Individual Proponents Complaints to Magnavox from Sony’s Noise Test”.

Item 8: Reel to reel tape: Adjacent Channel Simulation Tape.  Also includes a cassette tape copy.

Item 9: Reel to reel tape: WOWO Audio Processing Demonstration Tape.  AM Processing vs. FM Processing.

Item 10: Reel to reel tape: “Skywave”. Also includes a cassette tape copy.

Item 11: Reel to reel tape: “Co-Channel”. Also includes a cassette tape copy.

Item 12: Reel to reel tape: “-100% Protection”.  Also includes a cassette tape copy.

Item 13: Broadcast Convention Cassette Tape Recordings:  

1. National Radio Broadcast Association, October 11, 1977.  Side 1 and Side 2.  

2. 1978 Convention, September 8, 1978.  Side 1, Side 2, and  Side 3.

3. Two Cassette Tapes of NAB, April 1980.  One on AM Stereo and one on 

    Audio Processing.

4. Two Cassette Tapes from NRBA September, 1981.  One on audio processing 

     and one on Digital Audio.


5. Three Audio Cassette Tapes from NAB Convention, April 1982.  Part 1 of 

       AM Stereo Panel, Part 2 of AM Stereo Panel, and Separate AM Stereo 

       Session.

6. Two Cassette Tapes from 1983 NAB Convention.  AM Stereo Report Part 1, 

    and AM Stereo Report Part 2

Item 14: Two cassette tapes: Sansui Electronics Corp. AM Stereo Test Demo Tape, and Sansui AM Stereo Tape copy.

Item 15: Four cassette tapes: 1979 Magnavox System Test Tapes with Notes.  WGAR and WSM.

Item 16: One Cassette Tape: Harris AM Stereo Tape, WGEM, January 1981.

Item 17: Three Cassette tapes: WOWO Field Test Tapes, March 21, 1981.  Tape 1 is the Philips 673 Receiver.  Tape 2 is the Valvo receiver.  Tape 3 is the Pioneer Receiver.

Item 18: Three Cassette Tapes: WOWO Stereo Transmit and Receive of  March 22, 1981, WOWO over the air test “Driving in Ohio”, and January 30, 1981 Test Tape

Item 19: One Cassette Tape: Copy of Lab Tests on March 19, 1981 - Magnavox.  Philips 673 Receiver Normal and Fidelity, Valvo Receiver and Pioneer Receiver.

Item 20: Two Cassette Tapes: “Kahn Test”, and WOWO “Magnavox and Kahn Exciter and Receiver Tests, January 3, 1982”.

Item 21: One Cassette Tape: Side 1: Exhibit B, Figure 9, Page 65.  Side 2: Exhibit C Figure 10, Page 66.

Item 22: Three Cassette Tape: Magnavox Tests.  Tape 1: Valvo Rolling Recording March 21, 1981, Tape 2: WIVK Coverage, Sweetwater, Tape 3: Rolling Test March 22, 1981.

