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THE  NEAR PERFECT SYSTEM 

ALEXANDERSON . . .  
AND HIS ALTERNATORS 
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By Thorn L; Mayes ===== ! 1 

Oevel opment of the A I exanderson 200 KW transmitters was a 
major breakthrough for wi rel ess comm u n i c a t i on that was re­
spons i b l e  for :  

e The forma t i on o f  the f i rst major A m eri can contro l l ed wi re­
l ess communicat i on company , Rad i o  Corporat i on of A meri ca i n  
1 9 1 9 .  

e D ependab l e  day and n i gh t  w i rel ess contact w i t h  our a l l i es 
i n  WW - 1  through the Navy operated A m eri can Marconi stat i on 
at New Brunswi c k ,  N . J . 

e Our on l y  rel i a b l e  contact w i th Germany duri ng the l atter 
part of WW - 1  as Engl and cut the cab l es connect i ng the U . S .  
w i t h  Germany ear l y  i n  the War . 

e R . C . A . sett i ng up a worl d- w i de commun i cat i on system 
that superseded the B ri t i sh Marconi " I mperi a l  Cha i n "  o f  300 KW 
t i med spark transm i tters . 

Th i s  devel opment has never received the credi t i t  deserved for 
i t  came dur i ng a war t i m e period when our m a i n  concern was 
w i th w i nn i ng , and the rel at i v e l y  short l i fe of the sets due to 
the earl y perfect i on of the short wav e ,  high powe r ,  tube trans­
m i tters . 

The purpose of thi s paper i s  to rev i ew the des i gn and ap­
p l i ca t i on of these transmi tter s ,  show the i r  i mportance i n  
our bui I d i ng a dependab l e  worl d-wi de w i  ref ess system 
and the i r  cont r i but i on to commu n i c a t i on in both WW- 1 
and WW- 2 .  
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The A l exanderson 200 KW transmi tters were bu i l t  from 1 9 1 8  i 
through 1 9 2 1  and were i ni t i a l l y  i nsta l l ed by the end of 1 923 , 11• 
over 50 years ago , but several of the engi neers who i nsta l l ed 
them are sti l l  w i t h  us and have suppl i ed much of the i nforma- � t i on i n  thi s paper. A year ago I had an hou r ' s meet i ng wi th 

I am a l so espec i a l l y  i ndebted to the fol l ow i ng who prov i ded es­
sent i a l  data on l ocat i on of stat i ons , performance and l ater use 
of the transm i tters : Capt . Hed l ey Morri s ,  reti red R . C . A . and 
Navy execu t i v e ,  who hel ped i nsta l l  the sets at Kahuku , Hawa i i  
i n  1 920 and was engi neer o f  the stat i on through 1 9 27 .  Later 
whi l e  serv i ng w i th the Navy in WW - 2 ,  he sel ected the VLF s i t e  
i n  H a i ku Val l ey ,  Hawai i .  W . W .  Brown who was t h e  General 
E l ec t r i c  engineer in charge of a l l of the i n i t i a l  instal l at i ons . 
G .  J .  E shl em an , engineer i n  charge of R . C .  A • Tuckerton sta­
t i on unt i l  it was c l osed , then c i v i l ian eng i n eer of the Mar i on 
station whi l e  i t  was operated by the A i r  Forc e .  T . M .  L i nv i l l e ,  
General E l ectri c research engineer. Bruce Kel l ey and L i nco l n  
Cunda l l  of  Ant i qu e  W i rel ess A ssoc i at i on who v i si ted Marion 
and Tuckerton i n  1 955 to take pi ctures and make notes on thei r 
operat i on .  And to General E l ectri c and R . C . A . for use of 
pi ctures and pri nted materi a l . 

Theory of the h i gh frequency a l t ernator was not new. D r .  J . A .  
F l eming i n  h i s  1 906 edi t i on o f  "The P r i nc i p l es o f  E l ectri c Wave 
Tel egraphy" says : " D esi gns for h i gh frequency a l ternators be­
gan t o  be consi dered about 1 889 or 1 890 when attent i on was be­
i ng di rected to arc l i gh t i ng by a l ternati ng current s .  It had 
been found that most forms of a l ternat i ng current arc l amps 
produced a di sagreeab l e  hum when actuated by an a l ternati ng 
current of a frequency of the order of 1 0 0 .  The notion therefore 
arose that if a frequency cou l d  be used h i gher than the h i ghest 
audi b l e  not e ,  the defect wou l d  be annu l l ed .  P ro f .  E l i hu Thom­
son and Mr. Tes t a  were probabl y the f i rst to construct such a l ­
ternators , and Test a ,  f i nd i ng that he had i n  h i s  mach i ne a 
source of e l ectri c current ca;:-.ab l e  of exh i b i t ing many i nterest i ng 
el ectri cal  effect s ,  pursued the subject and dev i sed several 
forms of a l ternator capab l e  of produc i ng a l terna t i ng currents of 
a strength of 1 0  amperes or so , hav:'Og a frequency as h i gh as 
1 2 , 000 compl ete periods per second . "  

D r .  F l em i ng conc l udes : "The great defects of  a l l  extra 
h i gh frequency a l ternators so far produced are the i r  smal l 
output , and the extreme! y h i gh speed they have to run . 
H i gh speeds may be prac t i ca l  for sma l l mach i ne s ,  but 
wou l d  be dangerous i f  the revo l v ing parts were at a l l 
heavy . On the who l e ,  the prospect of bei ng abl e to 
generate by pure l y  mechan i c a l  means , h i gh frequency 
currents of 1 00 , 000 . and upwards w i t h  l arge power out­
put i s  not very great . "  

F l em i ng l i sts the 1 KW - S , OOO . Hz a l ternators bu i l t  by both 
Thomson and Tes t a  in 1 889 w i t h  a 1 KW- 1 0 , 000 . Hz mach i ne 
by Stei nmetz i n  1 903 . Th i s  l atter mac h i ne was used by Fes-

senden in experi ments w i t h  wi rel ess tel ephony who in 1 904 
ordered from General E l ectri c Co . a u n i t  to generate A . C .  at a 
frequency of 1 0 0 K H z .  Thi s  orde;r was g i v

.
en to E . F . W .  A l ex­

anderson to des i gn as he came w 1 t h  G . E f 1n 1 902 and was m 
thei r A . C .  Engi neeri ng D epartment . 

A l exanderson made tests on spec i a l  Swedi sh i ron strips 1V2 
m i l l s  th i ck i n  strong magnet i c  f i e l ds at h i gh frequenc 1 es and 
found the i ron wou l d  operate sati sfactori l y  at frequen c i es of 
1 00 K H z  so desi gned the a l t ernator wi th an i ron core. 

D r .  A l exanderson who reca l l ed many i nc i dents dea l i n g  w i t h  the l des i gn and operati on of these set s .  S everal days spent in the · Fessenden rejected the desi gn , # 1 fn ,  i ns i st i ng that the machine 
S chaffer L i brary o f  U n i on Col l eg e ,  S chenectady , w i th D r .  A l ex- I be bui l t  w i th a wooden core as he was sure i ron wou l d  be m e l t -
anderson ' s  papers a n d  l etter books , furnished t h e  mater i a l  o n  � ed i n a strong f i e l d  at such h i g h  frequen c y .  
ear l y  des i gn a n d  test s .  . "PORTS 0• CALL" (Vol. 4) 
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General E l ectri c bui l t  a mach i ne by m i d  1906 wi th wooden 
core , that generated 1 KW at 50 K H z  frequency ,  wh ich Fessen­
den used for h i s  famous tests made at B rant Roc k ,  Mass . , 
Chri stmas Eve of 1906 when he broadcast voice and musi c ,  
heard as far as Norfo l k ,  V i rg i n i a .  #2fn. 

A l exanderson i n  a memo dated March 1 3 ,  1 9 24 ,  #3fn , states , 
" I n  the meant i m e  I did not g i v e  up the i dea of a h i gh frequency 
a l ternator with an i ron armature . I bel i eved it was a m i staken 
assumption of Fessenden ' s  that i ron cou l d  not be used , and I 
expected a h i gher effi ci ency w i th an i ron armature . I therefore 
obtained an appropriation from General E l ectric t6 bui l d  a model 
a l ternator i n  accordance with my own i deas . When Fessenden 
made a v i s i t  to Schenectady , I showed h i m  thi s machine and 
convinced h i m  of i ts merits and he pl aced orders for two 1 00 
K H z  a l ternators of thi s typ e .  

Fessenden about t h i s  t i me severed h i s  relations w i t h  National 
E l ectri c S i gnal i ng Company but his work was carried on by the 
management of the company and orders were p l aced for two 
1 00 K H z  and one 200 K H z  a l t ernators wh i ch we bui l t  and de­
l i vered . Two 1 0 0 K H z  units were a l so bui l t  for M r .  John Hays 
Hammond .. 11 

D r .  A l exanderson cont i nues , #4fn : "The 50 KW equ i pments 
were ready to test in the Marconi station the spring of 1 9 1 7  at 
the t i me when A merica entered the great War . A l l radio sta-1 l i ons i ncluding the New B runswick station were taken over by 
the G overnment and it I coked at fi rst as i f  i t  wou l d  not be pos-1 s i b l e  to carry out the tests of the 50 KW al ternator. However I we succeeded to convi nce the Navy that our experimental i n-! sta l l at i on m i ght be useful for m i l i tary purposes and the station 
was p l aced at our d i sposal for exper i m ental tests under the con­I trol of the Navy. The tests we made on both tel egraphy and I tel ephony proved very successful and the i mprovement in ef-1 fi c i ency of radiation whi ch we had expected from the use of the 11 mu l t i p l e  tuned antenna proved to be correct. The s i gnal reach­
i ng Europe from our experi mental equi pment proved to be better 
than any other A merican station. 

Our tests of radio tel ephony and i mprovement of radiation ef-1 f i c i ency were carried on during the summer of 1 9 1 7  unt i l  the ! Naval Communications D epartment deci ded to take over the 
equi pment for much needed commun i cation wi th France. W h i l e  
the 5 0  K W  al ternator was thus used, work was i n  progress of 

1 i nsta l l i ng a 200 KW al ternator which in the mean t i m e  had been 
I bui l t  i n  S chenectady . The 200 KW a l ternator was p l aced i n  

------------------------------- 1 serv i c e ,  superseding the 50 KW mach i ne i n  the summer of 1: 1 9 1 8 .  Thro1 1gh the rel i abi l i ty and c l earness of the signa l s  sent 
out by the 200 KW set , the New B runswick stat i on became 
qu i t e  wel l known a l l  over the worl d ,  and the press messages 
sent out by the stati on were copied by al l the bel l i gerent 
countries in Europ e . " 

l 
! 
l 1 

-------------------------- 1 
F i gure 1 is of one of the 2 K VA - 1 00 K H z  machines w i th i ron 
core driven by a 2, 000 . R P M  di rect current motor through a 
1 0  : 1 i ncreasing gear box . 

l I 
---D-r-.-A-.-N-.-G-o-l d_s_m_i_th_i_n_h_i s_b_o_o_k_"_R_a-�-.-o-T_e_l_e_p_h_o_n_y_"_,_p_a_g_e_1_1 8-,-- l 

makes these comments on these machi nes : " S i nce the speed 1 
of the rotor is 20 , 00 0 .  R P M  or over 330 revol u t i ons per second, l 
the actual speed at the r i m  i s  nearly 1 2  mi l es per mi nute ! ! 
Such a machine must , accordi ng! y ,  be consi dered a master- 1 
pi ece of engineering design . "  } 

D r .  A l exanderson ' s  memo cont inues : "Through M r .  John Hays 
Hammond, I became acquainted with the DeForest audion whi ch 
i s  a three-el ectrode tube , and I saw in thi s dev i c e  a poss i b l e  
rea l i zation o f  my i deas for tel ephonic modu l ation of the output 
of  the h i gh frequency a l ternator. I 

I 

B ecause of i t s  greater power, the 200 KW set was used by the 
Navy for commun i cation as soon as i t  was i nsta l l ed in m i d  
1 9 1 8  but i t  was rel eased occasional l y  for short periods for test­
i ng .  D r .  A l exanderson tol d me Oct . 2, 1 974 , that he and the 
i nsta l l at i on engineer W . W .  B rown were making some tests 
Oct . 20 , 1 9 1 8 ,  when a Naval representati ve came in and sai d  
the Navy wanted t o  use the transm itter at once. 

N FF ,  the cal l l etters of New B runsw i c k  under Naval control , 
i mmedi ate l y  cal l ed POZ , the l argest German stat i on ,  and de­
manded the abduction of the Kai ser as a prel i m i nary to A rm­
i st i c e  negotiations. Th i s  was our f i rst contact with the German 
radi o si nce the War start e d ,  and NFF was used exc l usivel y for 
the A rm i stice negot i a t i on s .  D r .  A l exanderson sai d  that be­
cause of the strong s i gna l s  sent out by NFF , that a l l  countries 
a l l i ed wi th Germany cou l d  eas i l y  hear our proposal s  and the 
German repl i es as al l negoti a t i ons were carried out in Engl i sh 
w i t h  no coded messages for our Government wanted al l of Ger­
many ' s  a l l i es to have the true story of the negot i a t i ons . 

I t  i s  c l a i med, #5fn , that because of the power and coverage of 
station NFF that Presi dent W i l son ' s  fourteen points and other 
pl eas for term i nation of the War became known in spite of the 
censorsh ip through a l l  the countr i es of the Central Powers . 

D E S I G N  

. Four major el ements contributed t o  the success o f  the A lexan­
derson transmi tter, a l l  four had to be developed and each re­
qui red designs wel l ahead of current performances . They were: 

1 .  P roduc ing an al ternating current generator that wou l d  
generate suffi c i ent power a t  rad i o  frequenc i es .  

2 .  A n  extremel y prec i se speed control system . 

3 .  A modu l at i on system that wou l d  control the fu l l  power 
of the generator , and 

4 .  A mu l t i p l e tuned antenna system that wou l d  resu l t  in a 
si gnal gai n  of 500% to 600% over the conventional flat top an­
tenna. 

I bought a samp l e  audion from Mr. Hammond , gave i t  to D r .  
Langmu i r  exp l a i n i ng m y  i ntenti ons o f  develop i ng i t  a s  a power 
modu l ator . D r .  Langmu i r  devel oped successfu l l y  the power 
tubes which we used for modu l at i ng the output of the h i gh fre­
quency a l ternators in our fi rst radio tel ephone tests between 
S chenectady and P i ttsfi el d ,  Massachusetts . "  

i =============��============�!� i !!!!! 
Based on these test s ,  a 50 KW- 50 K H z  experi mental a l t ernator 
was compl eted in 1 9 1 5  and tested in Schenectady unt i l Feb. 
1 9 1 7  when i t  was i nstal l ed in the Ameri can Marconi stat ion , 
New B runswi c k ,  N . J . During these test s ,  D r .  A l exanderson 
and other spec i a l i st s ,  perfected the magnet i c  ampl i fi er w i th 
vacuum tube control for modu l at i ng wi th voi ce , and the design 
of the mu l t i p l e  tuned antenna . 

I 
• • • • • • •  

APPENDIX D-14 

The author ' s  footnotes - numbered from 
N o .  1 to 1 7  are i ndi cated i n  the text as • . •  
# 1 f n ,  #2fn , #3fn, etc .  Expl anatory notes 
w i l l  be found i n  keyed tab l e  at end of thi s 
paper. 
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ALTERNATOR 

Th i s  i s  the first 200 KW set bui l t ,  which was installed in the 
New Brunsw i c k ,  N . J .  station, June 1 9 1 8 . It consists of the 
600 horse power driving motor on the ri ght , connected to a 1 to 
2 . 97 speed i ncreaser which cou l d  g i ve a maximum alternator 
speed of 2700 R P M .  The al ternator i s  on the l eft with the two 
R . F . open core transformers mounted on each s i de .  These 1 transformers boost the generat.ed vol tage o1' 1 28 to 2000 vol t s .  - �  

l 

The alternator i s  of the i nductor type with stat i onary armature 
and f i e l d  coi l s .  It consists of a steel d i sc C w i th thi n r i m  
which i s  sl otted a t  G ,  t h e  slots fi l l·ed with non-magnet i c  metal . 
W i ndings A-A l ocated i nsi de the frame , generate a strong mag­
net i c  f i e l d  F which passes through frame D ,  the armatures 8 - 8 , 
thin sheet i ron cores H- H ,  the ai r gaps and the steel d i sc .  
The cores H�H are supported by non-magnet i c  rings E - E  and 
the slots are m i l l ed i n  them to support the radio frequency 
windi ngs 1- 1 .  
A s  the di sc "C" rotates, the al ternate steel and non-magnetic 

poles cause the flux to pul sate i n  cores H*H thLS i nduc ing a 
radi o  frequency voltage i n  Windings 1 - 1 . 
Rotor C is a steel forging 64 inches diameter, 3 i nches thick 
at the ri m .  To generate the requi red frequency of 25 . 8  KHz 
i n  the Mari on , Mass . al ternator, a rotor speed of 2538 R P M  
i s  necessary . A t  thi s  speed , the rim of the rotor i s  moving 
at 8 . 3  m i l es per m i nute or just under 500 m i l es per hour. 

� 
. .  

i 

i------------------------------------------

Schemati c  Section of I nductor A l ternator 

1 Fi gure #4. 200 K i l o-Watt A l ternator, Top Hal f Removed. l ooOODDDDDDDDDDDDDDDDODDDDDDDODDD 
I 

Here is the 200 KW al ternator with top ha l f  of stator removed 
but w i th rotor in p l ace. Note l eads on each side l eading to 
radio frequency windi ng. 

D r .  A l exanderson deci ded that a 200 KW s i ze woul d  be i deal 
for a h i gh power trans m i tter. Thi s  meant 200 KW i nto the an­
tenna whereas the 

·
spark and arc stations were rated in power 

i nput which with a SO')(, eff i c i ency wou l d  mean only half the 
rated power to the antenna. 

The sets were bui l t  to operate at wave l engths of 1 0 , 500 to 
24 , 000 meters ( 28 . 57 to 1 2 . 5  KHz) . This was accomp l i shed 
by three design vari abl es. The a l ternators were bu i l t  w i th 
1 220 or 976 or 772 poles . Three gear boxes were ava i l ab l e  
w i t h  rat ios o f  2. 675- 2 . 973 and 3. 324 and'the 900 RPM driving 
motor was operated at sl i ps of 4% to 20%, g i v i ng speeds of 864 
to 720 R P M . Transm itters i nstal l ed in Europ e ,  operat i ng on 
50 cyc l e ·power, had a wavel ength range of 1 2 , 500 to 28 , 800 
meters because of the l ower speed of the driving motor. 
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Jack Nap ier who was engineer i n  charge of the Bol i nas station 
1930 through 1955 wrote, "Because the Bel inas antenna was 
smal l for VLF (about 2700 feet l ong) the vol tage was rather 
high, running about 1 20 KV . I f  a southwest wind b lew i t  wou ld  
raise the antenna and change the antenna to ground capacity , 
which was considerabl e ,  and detune things and the i nsulators 
woul d  flash over with a crack l i ke a f i fty cal i ber machine gun. 
At each support point there were two insulators i n  series ,  each 
being about five feet long with rai n  shields and corona rings. "  

MODULAT ION 

Dr. A lexanderson was very fam i l i ar'with the diff icult i es exper­
i enced by Fessenden and others who attempted lei modulate the 
carrier of the i r  radiophone transmitters , and knew it wou ld not 
be pract i cal to bui l d  a modulator that woul d  carry the ful l  ·cur�' 
rent of a 200 KW mach ine .  

He developed a magnet ic amp l i fier that incl uded a variab le im­
pedance i n  shunt w i th the external c i rcui t  o f  the a lternator." 
By detuning thi s c i rcuit , the antenna current cou l d  be reduced 
by ninety percent with a smal l control current. Thi s  construc­
t ion worked sat isfactori l y  up to code speeds of 500 words per 
minute. � As the antenna current varied di rect l y  wi th control current , thi s 1 sma l l  control current cou l d  be easi l y  modulated with a vacuum-1 tube ampl i.fi er for radio tel ephony . �-----------------------------------

________________________________ 1 
Dr. Alexanderson watching his invent i o n  j 

at Radio Central May 26,  1 92 2  l 
Thi s picture, F i g .  5 ,  shows Or .  A l exanderson wi th one of the 
200 KW alternators instal l ed at Radio Central , whi ch gives an 
i dea of i ts s ize. They were always insta l l ed i n  pairs and the 
base foundation for the two sets were 43 feet I ong by 1 1  feet 
wide. The main frame steel casting was 7'/2 feet i n  diameter 
by 19'/• inches wide. 

1 ----------------------------------------
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Aiexanders o n  System Schematic 

Weights of one set were as fol lows : 
One al ternator wi th base 
600 horse-power driv ing motor 
Auxi l iari es 
Detai l ed parts 

Total weight , one set 

30 . 0  tons 
5 . 4  tons 

1 1 .6 tons 
3 . 5  tons 

50 . 5  tons 

I n  a l etter to Roy Weagant , chief Engr .. of American Marconi 
dated Nov . 12 ,  1919 , Dr. A lexanderson gives the fo l l owing 
power requi rements: 

A l ternator del i vering 200 KW , key down 
Average load telegraphi ng at 200 KW 
Key up , al ternator excited 
Running fu l l  speed, no f ie I d excitation 
Auxi l iar ies (estimated) 

385 KW 
307 KW 
1 16 KW 
82 KW 
40 KW 

I 

I I 

The Magnet i c  ampl i fi er connected for telegraphy i s  here shown, 
F ig .  6 ,  i nduct ive ly coupled to the alternator. 

MULTI PLE TUNED ANTENNA 

Thi s  picture a lso shows the schemati c  diagram of the who le  
system feeding a mu l t ip le tuned antenna. 

The objective of th.e mul t ip le tuned design is to reduce antenna 
resi stance whi ch means reduction in l oss. The New Bruns­
wick ant�nna for exampl e ,  whi ch had a f lat top over a m i l e  long , 
had a res1 stance of 3 . 7  ohms. By mult ip le tuning this was 
reduced to 0 . 5  ohms. Thi s  was accompl i shed by connecting 
the antenna at s ix  equa l l y  spaced l ocations , along the flat top , 
to ground through large inductances tuned to the requi red fre­
quency . 

S PEED CONTROL 
I 
/ The major l oss in an antenna i s  equal to the current squared 

The antenna system was c losel y tuned to the al ternator frequency l t imes the resi stance. To mainta in an antenna current of 600 
and i f  that frequency changed as much as '/• of one percent the 

I
I
i amperes i n  the mul ti p l e  tuned antenna requi res 600 squared 
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the 900 RPM dri v ing motor to a change of l ess than one RPM or  1330 KW , over seven t imes the power , and tests have shown 
from no- l oad to ful l - l oad . 

1 that the s ignal strength was the same under both condi t ions. 

Dr. A l exanderson tol d me that i n  1920 he gave the Japanese a I�. F
. 

or a detai l ed descript ion of the design and operat ion of thE! 200 
fu l l  set of a l ternator drawings . They bui l t one but were never KW system , refer to Dr .  A lexanderson ' s  paper i n  the Proceed-
abl e  to dev ise the necessary speed control so it was never put I o ngs of the A lEE fa� Oct_ober! 1919 , pages 1077 to 1094 or to 
. t . 1 . 1 E .  E .  Bucher ' s  art o c l e  o n  W1 reless Age Jul y  1920 pages I n  ° commercia  serv • ce .  ' 10- 17 and August 1920 , pages 13-23 . 

' ' 
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THE FORMATION 
OF -

THE RADIO CORPORATION OF  AMERICA 
TI-e War c learl y  demonstrated the importance of wireless com­
munication to our nat ion. During the War, a l l commercia l 
stations were operated by the Navy under Adm i ral Bul lard. He 
real i zed an industry as important as w i rel ess would soon be in 
the U . S .  shoul d  be contro l l ed by an Ameri can company , not 
the Bri t ish dominated American Marconi Company. He knew 
from the performance of stat ion NFF that whoever contro l l ed the 
A lexanderson system wou ld dominate world-wide communica­
t ions. He knew that General E l ectri c t")ad paid for the devel­
opment of the al ternator and the various accessories and that 
the only company that cou l d  afford to buy the equipment was 
the Bri t ish Marconi Company . He a lso knew that earl y i n  1919 
Marconi had offered General E l ectri c an order amounting to five 
m i l l ion dol lars for A lexanderson transmi tters . 

Thi s  story is told in the February 1921 Wi rel ess Age in an inter­
v iew with Admi ral Bul lard, who tel l s  how he cal l ed a meet ing 
of General E l ectri c top management and asked them not to sel l 
the sets and patents to Marconi on an exclusive basi s  as 
wanted. He then suggested that General E l ectri c get i nto the 
wire less business by forming a separate company that wou l d  
purchase control o f  the American Marconi Company , that cou l d  
use the A lexanderson transmitters to  set up  a wor ld-wide wire-
l ess communi cat i on system . (See Footnote fn-18) 

General E l ectric did purchase the stock of American Marconi 
owned by the Br i t ish Marconi Company , and turned down the 
Marconi order for transmitters. RCA was formed in October 
1919 and in November the entire General E l ectri c hold ing of 
American Marconi stock was taken over by RCA .  

March 1 ,  1920, a l l  stations were released by the Navy and RCA 
took over operati on of the h igh power stations on both coasts .  
By thi s t ime  prel im inary plans had been made for i nsta l l i ng 
A lexanderson sets i n  thei r main stati ons and sett ing up a Radio 
Central on Long Is land for world-wide operati on .  ! 
The orig inal p lan for Radio Centra l , #6fn , i nc luded central trans- � 
m1 tter houses contain ing ten A l exanderson transmi tters with 1 
twelve VLF antennas radiating out from the transmi tters as 1 
shown in Fig. 7 .  1 
Work started at this Long I s land site Jul y  1920 and the formal � 
opening of the station was held November 5 ,  1921 , #7fn , when 1 two antennas had been compl eted and two transmitters i n- 1 
stal led. � 

�'· I 
j I 

d), � r� U 

Fol l owing i s  the orig inal p lan for usage of each antenna or 
those coupled as noted i n  No. 6 and No. 7 :  
1 .  Denmark 
2. Sweden 
3. Germany 
4 .  France 

6. South America 
7. Trans-Paci f ic or tele­

phone to Europe. 
(F ig .  7 )  8 .  Poland 

' ;  � : 

RADIO CENTRAL STATIO"' - ROCK 'I' POINT'. LONG ISLANO. N V Figure 8 .  :l!i. __________________________________ ___ ---------------------
Antennas at Rocky Point,Radio Central, 1 959 

Photo from col l ect ion of SOWP Member Arthur R. Anderson - 1 
851-P l Photo by Maurey Garber for RCA "Relay" 
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Because of the high speed transmi ssion poss i b l e  with these 
set s ,  i n i t i a l l y  over 100 words per m i nute, and the low down 
t i me for mai ntenance, the ei ght additi onal transmi tters and ten 
VLF antennas were never added. 

The towers supporting the VLF antennas were 400 f•�et high and 
the cross arms 150 feet long. S i x  towers spaced 1 250 feet 
apart were needed for each antenna , a l ength of over one and 
one-th i rd m i l es ,  F i g .  8 .  

S i tes o f  former high power spark stations were sel ected for 
many alternator insta l l ati ons as they were in strate·g i c  l ocati ons 
and the cost l y  masts cou l d  be used to support the rnu l t i p l e  
tuned antennas . 

Marion, Mass. on Cape Cod had been a 300 KW ti med spark 
station. Two al ternator sets were instal l ed there in 1921 . 

A second set was put in the New Brunswick station in 1921 . 

RCA took over the former German owned Tuckerton , N . J . sta­
t i on soon after the Navy rel eased it in 1920 , #Sfn . 

Thi s pi cture of the Tuckerton mast , Fig. 9 ,  820 feet high , was 
taken by Hedley Morris in 1929 . The \J-lY wi res show c l early ,  
a l so the main antenna i nsul ators above the guy w i res . This 
antenna was converted to mul t i p l e  tuned des i gn and two al ter­
nator sets were i nstal l ed in the station in 1921 and 1922. 

The o l d  ti med spark sets at Bol inas , Cal i forn i a ,  were scrapped 
i n  1920 and two alternator sets instal l ed i n  1921 , #9fn. 

The stat ion at Kahuku , #10fn ,  Hawai i had been a relay station 
to Japan and the Orient. Two a l ternator sets were installed 
there in 1920 and 192 1 .  

To compl ete the world-wide network, the fol l owing sets were 
insta l l ed abroad: 

Carnarvon , Wal es ,  in Apri l 1921 , #1 1 fn .  
Warsaw , Poland, i n  1923, #12fn. 
Varberg , Sweden , i n  1924 , #13fn. 

In 1924 two transm itters were shipped to Pernambuco, Brazi l ,  
but it  took two years to find a contractor who cou l d  bui l d  the 
antenna towers and bui l di ngs and by that t i me ,  h i gh frequency 
tube sets were ava i l ab l e  so the al ternators were shipped back 
to Radio C entral warehouse for storage, #14fn. 

It was a tremendous task for the General E l ectric Turbi ne Dept. 
to bui l d  and test twenty of these transmi tters in 1920 and 1921 . 

Fi g .  10 i s  a p i cture of the rad i o  test area during that period 
when four of the sets were in progress . 

Performance of these eighteen VLF stati ons over the next ten 
years gave RCA an outstanding reputati on for dependabl e ,  ef­
ficient,  rapi d  handl i ng of traff i c .  R egardless of weather con­
ditions , or t i me of day , their s i gna l s  came through on schedu l e .  

High Frequency Tube Transmitters 
A n  art i c l e  by I rvi ng Langmuir of the General E l ectric Research 
Lab. in S eptember 1922 i ssue of W i rel ess Age , gi ves an in­
di cation of things to come. The t i t l e  was " 20 KW Transmitt i ng 
Radiotrons , "  the most powerful tube ever made for use i n  radi o 
communicat ion .  Fi gure 9 below 

Photo by Hedley B .  Morri s ( 195- P )  whi l e  acting E i C  Tuckerton Tower c i rca 1929 for Gera l d  G .  Eschelman. Tt-e ' umbrel l a '  . 
antenna of thi s  Ex-German station was redesi gned for 
the A l exanderson mul t i p l ex tuner. ,������������������������������������������� 
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D r .  Langmu i r  in this art i c l e  states that by l ocating the l arge 
copper anode on the out s i de of the gl ass enclosure, rather than 
in the evacuated sect i on ,  that it can be more eas i l y  water 
cool ed which solves the prob l em of heat di ssipat i on .  They can 
be connected i n  paral lel  for generat i ng h i gh power . Ten of 
them wi I I  develop the same R • F. power as a 200 KW A I exan­
derson alternator , and i n  t i me they w i l l  probab l y  rep l ace the 
al ternators as they are l ess cost l y ,  smal l er in s i z e ,  qu i et i n  
operat ion w i th l ower operat i ng cost . I n  add i t ion the h i gh fre­
quency transm i tter uses an antenna a fraction of the cost of the 
VLF antenna. 

Radio News of August 1928 carries an arti c l e  by R obert Hertz­
berg , "A V i s i t  to Radi o Centra l , " whi ch i ncludes the p i cture of 
an A l exanderson al ternator with i t s  massive antenna al most a 
m i l e  and a hal f  l on g ,  and its l ong swi tchboard compared to a 
compact 20 KW tube transmi tter w i t h  i t s  l ow short antenna. 

He comments : " A l though great progress has been made i n  
l ong di stance communicat i on o n  short waves w i t h  low power, 
the A l exanderson al ternators , operat i ng on wavelengths above 
1 6 , 000 . meters w i th an output of 200 KW each represent the 
backbone of t ransocean i c  message serv i c e .  The l ong waves 
are requ i red for uni nterrupted communication from day I i ght to 
darkness , for uni form and ref i ab I e trans m i ssion 24 hours a day 
regardless of weather . A s i ng l e  short wave transm i tter work­
i ng on one fi xed wavel ength cannot supp l y  the same c l ass of 
serv i ce ;  engineers are now conceding the necessi ty for a group 
of di fferent transm i tters which can be shi fted at wi l l  to meet 
the pecu l i ar effects of day l i ght and darkness on the carry ing 
powers of thei r respective wave l engths. Marked econom i es 
are effected many ti mes with the use of short waves i nstead of 
the longer ones , for l ess power i s  requ i red and the t ransm itti ng 
speeds can be great l y  i ncreased . 

At Radio Central short wave tran s m i tters are handl i ng more and 
more traffi c  to Europe and Lat i n  A meri ca and are being used ex­
peri mental l y  for di rective trans m i ssion to sel ected countries . 

Such have been the developments of a very few years ; s i x  
s i nce the i naugurat ion of Radio Central , and twenty s i nce the 
fi rst commerc i a l  radi o serv i ce was put in effect across the 
A t l antic between C l i fden, I reland , and G l ace Bay , Nova 
S cotia .. ,. 

200 KW A LE XA ND E R S ON A LTER NATOR TRA N S M I TT E R S  

( F- 1 1 )  

N o .  Locat i on Cal l 
New B runswi ck , W I !  
N . J . 

2 New Brunsw i c k ,  W R T  
N . J . 

3 Mari on , Ma . WOR 
wso l 4 Marion , M a .  

5 B o l i nas , C a .  ! 6 Bol i nas , C a .  
K E T  
K E T  

I 7 Radi o Central l 8 Radi o Central 
W O K  
wss 

I 9 il 1 0  
1 1  

1 1 2  I 1 3  I ! 1 4  

i 1 5  

!i 1 6  
1 7  
1 8  

Kahuku , H i . K G I  
Kahuku , H i . Kl E 
Tuckerton , N . J .  W C I  
Tuckerton , N . J . W G G  
Carnarvon , M U U  
W a l es 
Camarvon , 
W a l es 
Varberg , Swed. 
Varber g ,  Swed. 
Warsaw , Poland 
Warsaw , Pol and 

GLC 

SAO 

A X O  
A X L  

Wave I n-
Length stal l ed 
1 3 , 76 1  6- 1 9 1 8  

1 3 , 274 2- 1 920 

1 3 , 423 4- 1 920 
1 1 , 628 7- 1 922 

I dl ed 
1948 

1 948 

1932 
1932 

1 3 , 100 1 0 - 1920 1930 
1 5 , 600 1 9 21 1 930 

1 6 , 484 1 1 - 1 9 2 1  1948 
1 5 , 957 1 9 2 1  1948 

1 6 ,  1 20 
1 6 , 667 
1 6 , 304 
1 3 , 575 
1 4 '  1 1 1  

9 , 592 

1 7 , 442 

2 1 , 1 27 
1 8 '  293 

1 920 
1 9 2 1  

3- 1 9 2 1  
1 922 

4- 1 9 2 1  

1 9 2 1  

1924 
1924 

12- 1923 
1 923 

1930 
1930 
1948 
1948 

1 1 1 9  S h i pped to P ernambuco ,  B razi l i n  1 9 2 4  then to I 
I 

20 Rocky Point warehouse in 1926 . 
( • ) di spos i t i on of each uni t be scrapping or 
oth...- action from records researched. 

• S c ra��ed 
1953 

1953 

To Ha i ku 
1942 
1946 

To Haiku 
1 942 
1 9 5 1  

T o  Marion 
1 949 
1 938 
1938 
1955 
1955 
1939 

1 939 

1927 

• s c rapped 
or 

D i spos i t i on 

1 Cal l l etters and wave l engths in meters from RCA l i st i ng i Long Wave S tat ions , D ec .  5 ,  1 9 2 8 .  
l1111 111111111111111111111111 1111 II I I I II Ill 1111111111#1111111111 1111 Ill I The tab l e  F i g .  1 1  g i ves the story of commerc i a l  operat i on of I the twenty t rans m i tters that were bui l t .  A l l  domestic un i ts i had been scrapped by 1 953 except the ones that were used by 
i the M i l itary i n WW- 1 1 .  

B y  1 935 the bu l k  of al l traff i c  had been taken over by tube sets l 
and by 1 940 the a l ternators were mere! y on standby . The sets 1 World War I I 
a t  Kahuku , Hawai i ,  and Carnarvon , W a l es , were .scrapped be- 1 fore 1940 and the day of the VLF transmi tters was thought to be 1 

Duri ng t i me of war, vesse l s  of bel i gerants operate under " radi o 
si l ence" to guard against their l ocation by enemy radio di rec­
t i on fi nders . Routing Orders and other combat operat ional i n­
format i on must be gi ven to s i l enced vessel s by transmi ss i on 
from shore, receipt of which obv i ousl y cannot be acknowl edged. 
Transm i ss i ons of utmost rel i abi l i ty must , therefore, be used, 
and VLF trans m i ss i on at h i gh power,  not subject to fadi ng and 
periodic dropouts are used to suppl ement s i mu l taneous trans­
m i ssions by h i gh frequenc i es which are l ess subject to i nter­
ference by noi se .  VLF is a l so by far the best means of com­
municating with our submarines when they are submerged . 

��. I ---------------------------------------- · I 

I I I 
I 

Soon after the start of WW- 1 1  i t .became evi dent to the Navy 
that the i r  h i gh power VLF tube set in Hawa i i  was inadequate to 
carry the communi cations l oad in the Paci f i c  and there was not 
t i me to bui l d  new t ransm i tters and VLF antenna towers . 

Hedley Morr i s  was on active WW- 1 1  duty w i th the Navy i n  
Hawai i and was g i ven the assi gnment o f  f inding i n  Hawai i ,  a 
suitab l e  VLF stat i on l ocat i on .  He sel ected Hai ku , a narrow 

l� U shaped val l ey approxi matel y two m i l es east of Kaneohe, on 
the north s i de of the i sl and of Oahu , that had cl i ffs on three 
si des that were 2500 feet h i g h .  Four copper- c l ad steel cables I were stretched across the val l ey approxi mately 4000 feet l ong , I making the antenna , and a bomb-proof concrete transmi tter I house was bui l t  in the center of the val l ey to house two A l ex-

-------------------------------11 anderson transm i tters . Both sets at Kahuku had been scrapped I so one set was shi pped from Bol i nas and one from Marion to 
Fi gure # 1 0 .  
Radi o Test a t  General E l ectri c ' s  Schenectady Works I

I power the Hai ku stat i on .  Th i s  VLF i nsta l l at i on provided the 
contact with our fl eet and submarines in the South Pac i f i c  dur-

on A l exanderson A l ternators ci rca 1 9 20 .  I i ng the War, #1 5fn . 
I "PORTS 0' CALL" (Vol. 4) �������������,���������J��������������������� 
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The Navy took over operations of the al ternators at Marion and 
Tuckerton to prov ide VLF communi cati ons i n  the At lantic thru 
194:'1 . Tuckerton was closed i n  1949 and sets scrapped i n  1955. 

Marion was purchased by the A i r  Force i n  1949 and an al ternator 
set was obtained from Radio Central to rep lace the one shipped 
to Haiku i n  1942. 

Mr. G. J .  Eshl eman was for many years engineer in charge of 
the Tuckerton stat ion, transferred to Marion as c iv i l i an engineer 
for the A i r  Force operation 1949 to 1957. He i nsta l l ed the set 
from Rao1 o Central and changed the contro ls  so the sets cou l d  
be keye>d by  tel etype as the receiv ing stati ons were equipped 
for teletype recept i on .  In a l etter he stated that the station 
was used to transmi t  i nternat ional weather and other material 
to A i r  Force stations at Tul e ,  Greenland, Labrador, Iceland and 
on ice i sl ands i n  the Arctic region where recept ion of short 
waves was very errat i c ,  #16fn. 

Macion station was sold in 1961 , one a l ternator was scrapped 
dr,j one went to ti1•' Bureau of Standards. Some of the tuning 
gear from this set was used at Bou lder, Colorado , for bui l di ng 
the WWV-VLF tnnsmi tter . 

The Navy op8rated the ·s ing le VLF transmi tter l eft at Bol i nas , 
Cal i fornia ,  1942 to 1946 , for communi cat ion i n  the Paci fi c .  
When the set went on the a ir i t  put out of commission a l arge 
radar stat ion on Mt . Tamal pa is s ix  mi l es away . The troubl e  
was soon located and Jack Napier the Bol i nas engi neer i n  charge 
made thi s comment : "A poor connect ion between an insulator 
metal end-cap and a rain shie ld caused a spark between the 
two , and the rai n  shie ld  acted l i ke a 100 MHz doubl et and 
jammed the radar station on Mt . Tamal pais on 105 MHz. 
is that for a 105 MHz spark set? , #17fn . 

How 

1 ! 
l i I 
i 
11.1 I I 

Who , hav ing worked with an alternator ,  wi l l  ever forget the 
sound of the machine com i ng up to speed ; l i stening to the gear­box no1 se ;  the pounding of the compensat ing contactors as they fol low the keying under ful l  l oad, or t:he sudden , comparat ive 
s 1 l ence that accompan ied a traffi c lu l l ?  Then there was the warmth and pecu l iar fragrance--that ' s  ri ght , fragrance--that 
exuded from the wh� le contrapt ion .  The thing smel l ed good! 
And how many old l imers have spent col d  nights l eaning 
agamst , or cur led up a longs ide ,  the dri v ing motor? 

Yes , the A lexanderson ' s  are through at Bol inas and the masts 
are down . .  There i s  l i tt l e  possibi l i ty of the ant�nna ever being 
erected aga 1n .  A period of radio hi story--"jOme feel one of i ts 
greatest and most romant ic- - i s  gone . 

Though the a l ternators are now c lassi f i ed as obsol ete ,  those of 
us who have always had an inherent fondness for the massive 
contrapt ions wi l l  never admi t  i t .  For as l ate as 1945 , in the 
age of VHF ,  UHF ,  and tel ev i sion, the A lexanderson A l ternators 
P;'t a stead� signal through where nothi ng e lse wou ld .  They 
d1 d 1 t  steadi l y ,  free of ski p ,  fading, and most outage causing 
troub le ,  twenty- four hours a day . 

The Bol i nas transmi tter was scrapped · l ate 1946 . Here is i ts I Dr. A l exanderson ' s  brainchi l d  bows out wi th i ts head high. 

-
n•a•m

-
e.-•p•l•a•t•e.;,'.F •. .;' g;.·-

1•2··--------------------
� Sc ience marches on I "  

... ;; · 

I - -T .  L .  Mayes 
i "PORTS 0' CALL" (Vol. 4) 
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INST ALLA liON SITES-WW-11 & LATER 

! 200 KW ALEXANDERSON ALTERNATOR TRANSMITTERS 
USE IN WW- 1 1  A ND LATER ( Fig . 13) 

i i 1 
OR IG INAL NAVY 

LOCATION LOCATION OPERATION 1i Hai ku , Hi Marion , 
Mass. 1 Hai ku , Hi Bol i nas , 

1942- 1946 

1942-1946 11: Cal i f .  
Marion , Ma Marion , Ma 1942- 1948 11 Marion , Ma Radio Cent . 
Tuckerton , Tuckerton, 1942-1948 II N. J. N . J . 
Bo l i nas ,  Bo l i nas, � Cal i f .  Cal i f .  

1942- 1946 

A I R  FORCE 
OPERATION SCRAPPED 

1949- 1957 1961 
1949- 1957 To Bu Stds . 

1955 

1946 

------------------------------------ 1 
NUMBERED FOOTNOTES 

FOOTNOTES FOR WIRELESS P IONEER ARTICLE 

Tab l e  13 shows the WW- 1 1  servi ce of the A lexanderson trans­
mi tters and gi ves the ir final di spos i t ion .  

I n  conc lusion , I quote an appropriate art i c le  that appeared i n  
the RCA Relay o f  December 1946 by  L .  E .  Sm i t h ,  one o f  the 
VLF engi neers. 

I 1 1 .  Letter June 29 , 19 15 .  E . F .  W .  A lexanderson to A .G .  
I Dav i s ,  General E l ectric Patent Dept . , Schaffer Library . 11�· 2 .  H i story of Rad io to 1926 , by G leason Archer, page 86 . 

3. Memo by E . F.W. A l exanderson , March 1 3 ,  1924. Our 
Radio Act iv i t ies before 1920 , Schaffer Library . 

4. Same Page 2. 1 5 .  Same page 3. 
"Our Bol i nas staff cheered l usti l y  when the Navy decided to I 6 .  W i reless Age , August 1920 , page 1 0- 1 1 .  
shut the al ternators down , and from actual experience they had i 7 .  Wire less Age, December 1921 , page 18-22. 
good reason to cheer. 1 8 .  Wi reless Age , March 1920 , page 10 .  

SOCIETY OF WIRELESS PIONEERS ..{,;\ �������������������������������������������� 
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FOOTNOTE S ,  CONTI N U E D  FROM PAGE 38 

9. W i rel ess Age, December 1920 , page 7 .  
1 0 .  
1 1 .  

1 2 .  
1 3 .  

1 4 .  
1 5 .  
1 6 .  
1 7 .  
1 8 .  

W i rel ess A g e ,  September 1923 , page 36-38 . 
Letter from Marconi Company Ltd . to T .  L. Mayes, Feb . 
1 9 ,  1975. 
Wi reless Age, 
W i rel ess Age, 

page 39-40 . 

October 1922 , page 57-6 1 . 
June 1 9 2 1 , page 1 1 - 1 2  and March 1 9 23 ,  

Letter D ecember 1 6 ,  1974 , A . W .  A i rd t o  Hedley Morri s .  
Letter May 23 , 1 9 7 4 ,  Hedley Morris t o  T . l,. .  Mayes. 
Letter June 24 , 1975 , G . J . E sh l eman to T . L .  Mayes. 
Letter Ju l y  8, 1974 , C . J .  Napier to T . L .  Mayes. 

( Page 35) R e :  l i cense si tuation and cross- l i censing 
fol l owing Worl d War 1 .  ( Quoted from records) . 

At thi s t i m e ,  the A l exanderson A l ternator and the Poul sen A rc 
were the onl y  types of h i gh powered , effici ent transm i t t i ng ap­
paratus ,  except for a French system . W i thout one or the other 
of these transm i t t i ng dev i ces , the B r i t i sh Marconi stations 
were at a great di sadvantage in a competi t i ve market . 

Of a l l  the problems ";xi stent at this t i m e ,  the patent situation 
was by far the worst . As an exam p l e ,  the vacuum tube in­
vol ved patents i ssued to Fleming ,  DeForest , A rno l d ,  Langmui r ,  
and several others . The B r i t i sh Marconi C o .  had purchased 
some ri ghts of some i nventors ; the G .  E .  Co. hel d some most 
i m portant patents , not the l east of which was the A l exanderson 
A l ternator patents ;  the Westi nghouse E l ectri c and Manufactur­
i ng Co. possessed the heterodyne dev i ce of P rofessor Fessen­
den and a l so the A rm strong feedback patent s .  The United 
Fru i t  Co. with i ts crystal detector patents contro l l ed that fiel d .  

I nterest i ngl y ,  the Westinghouse, A .  T .  & T . , U n i ted Fru i t  C o . , 
and G . E .  Co. , a l l had patents , but not a one of them had i n  
i ts control a campi ete system ! 

Concerned about the formati on of RCA by the G .  E .  Co. , the 
Westi nghouse Co. bought outright the I nternational Radi o Tel e­
graph Co. whi ch prev i ousl y was the Nati onal E l ectr i c  S i gnal i ng 
Co. The I nternat ional Co. owned some very useful patent 
ri ghts for Westi nghouse to acqu i re .  These were the rights to 
the heterodyne method of recept i on and the rotary spark gap . 

I n  addi t i on to the abov e ,  the Westi nghouse Co. obtained from 
Major A rm strong and from P rofessor Pup i n  the r i ghts to four 
patents and to 16 patent appl ications relat ing to rad i o .  The 
A rm strong Feedback cct . was one of these. However , at thi s 
t i m e  it was in l i t i gation w i th the De Forest i nterests. 

These right s ,  the rights to the A rmstrong, Pupin patents great l �  
st rengthened the I nternational Company ' s  pos i t i on .  B y  now , 
the Westi nghouse offi c i a l s  fel t that they were i n  a very advan­
tageous pos i t i on .  The resu l t  was they di rected the I nternat ion­
al  Radio Tel egraph Co. to see, if by making overtures to RCA , 
the Westi nghouse Co. cou l d  make some agreements with R CA .  
The resu l t  was that i n  June of 1 9 2 1  the Westi nghouse Co. j o i n­
ed company with the RCA , The l nternati onal Co. was bought 
out by RCA and a cross- l i cens i ng agreement was consummated 
between Westi nghouse and R CA .  A dd i t i onal cross-·l i censing 
agreements were agreed upon between Westi nghouse and the 
Tel ephone Co. and w i t h  the manufacturing part of the tel ephone 
company , the Western E lectr i c  C o .  

The General E l ectri c Co. acqui red one hal f  of t h e  stock of the 
W i rel ess Speci a l t y  A pparatus Co . from the Uni ted Fru i t  Co . i n  
Feb. 1921 . The resu l t  o f  thi s manuever resu l ted i n  cross-
1 i censing wh i ch resu l ted i n  control by RCA of al l the patents of 
the Wi reless Spec i a l t y  A pparatus Co. i nc l uding the i mportant 
patents of P i ckard. 

It was some years , howeve r ,  before many of these compan i es 
with the i r  cross- l i cens i ng ,  acting cann ibal i st i cal l y  against 
competitors final l y  sett l ed down. A fter a period of t i m e  the 
' i n- f i ght i ng '  ceased and the i ndustry f i na l l y  rested on an even 
keel . By t h i s  t i m e ,  mar.�y bas i c  patents began to exp i re one 
after the other. As these began to exp i re ,  cross- l i censing 
began to have l ess and l ess s i gn i f i cance. Th i s  resu l ted final l y  
i n  the fi e l d  being pretty wel l  opened up. Much o f  i t  b y  thi s 
t i m e  became avai l ab l e  to anyone. 
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!� 0. D r .  E . F . W .  A l exanderson 
1 .  2 K i l o-watt 1 00 ki l o- Hertz alt ernator 
2. F i rst 200 ki I a-watt set at New Brunsw i c k  station. 

1 3. S chemat i c  section of i nductor alternator. 
1 4 .  200 k i l o-watt al ternator, top hal f removed. 

11 6
5 •• D r .  A l exanderson wi th 200 k i l o-watt set at Rad i o  Central . 

Schemati c diagram of mu l t i p l e  tuned antenna . 
1 7 .  Origi nal p l an for Radio Central . 
1 8 .  Radio Central antenna support tower. !1 9. Tuckerton tower. 

1 0 .  Radio test , S chenectady Work s ,  1920 . 
1 1 .  Original  transmi tter l ocat i ons . 1 1 2 .  Namep l ate from l ast Bol i nas alternator. 

• 1 3 .  Transmi tter l ocations for WW- 1 1 .  
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DR.ERNST FREDERIK WERNER .A.LEXANERSON ) 
� - � �  - - -� � ,...,�j 

1 8 7 8 -1 9 7 5  
D r .  A l exanderson was born o n  Jan . 1 5 ,  1 878 at Upsa l a ,  Sweden 
the son of Prof . A . M .  A I exanderson , then on the facu l ty of 
U psal a  U n i vers i t y .  Ear l y  i nterest was expressed in E l ectrical 
Engi neer i ng , st i mu l ated by a year of technical work at the U ni v .  
of Lund i n  1 896 . He was graduated i n  1900 a s  an E l ectri cal­
Mechani cal  Engi neer from the Royal l nst.  of Technol ogy in 
S tockho l m  fol l owed by a year of postgraduate schoo l i ng at the 
Techni cal  U ni v .  i n  Berl i n ,  Germany. 

D r. A l exanderson ' s [1i gh- frequency alternator which he i ni t i al l y  
devel oped for Prof. Fessenden after two years of work at the 
General E l ectri c p l ant , was i nstal l ed at B rant Rock and made 
poss i b l e  the fi rst voice and music broadcast which occurred on 
Chri stmas Eve 1906 . 

E ncouraged by h i s  father who was a P rofessor of languages , 
D r .  A l exanderson l earned E ng l i sh ,  German , French and Lat i n  
i n  addit ion t o  h i s  nat ive Swedi sh . Thus , he was ab l e  to read 
a copy of D r .  Charles P .  Stei nmetz ' s  paper on A l ternating 
Current P henomena whi l e  attend i ng the Technical U n i versity i n  
Berl i n .  

He was s o  i mpressed that he deci ded t o  move t o  A merica and 
seek work with D r .  Steinmetz which he was abl e  to do in 1902. 
His fi rst work was on the draft ing tab l e  but after passing the 
GE Test Engi neering course he became a member of the engin­
eering staff, designing generators i n  1904 under D r .  Steinmetz. 
It was in thi s year that Professor R eg i na l d  A .  Fessenden (who 
was a l so a pi oneer in wi reless transm i s s i on exper i m entat i on )  
asked t h e  G . E .  Company to design and bu i l d  a h i gh- frequency 
machine that wou l d  operate at h i gh speeds and provide continu­
ous wave transm i ssion/s. The project was turned over to 
A l exanderson . Thi s  was a two- k i l owatt , 1 0 0 , 000 cycle 
machine. 

N ews of the success of the A I exanderson a l ternator (wi th many 
i mprovements to Prof. Fessenden ' s  ori g i nal  concept) reached 
the ears of Gugl i e l mo Marconi in England so he v i s i ted the G . E .  
p l ant i n  1 9 1 5  and after a t a l k  with A l exanderson , arranged for a 
50- K i l owatt i nstal l at ion to be made at the New Brunsw i c k ,  N . Y .  
Marconi Trans-A t l an t i c  S tat i on .  

Not content w i t h  h i s  devel opment , h e  further perfected the unit  
to provi de 200-KW of power. This powerfu l trans m i tter was 
a l so insta l l ed at New Brunswick and was used by Presi dent 
W i l son i n  the transm i ttal of messages to the war theatres of 
Europe si nce the cables had been cut .  The h i storical test 
came on Oct . 20 , 1 9 1 8 ,  when Presi dent W i l son used thi s sta­
t i on and its transmi tter to send the Peace U l t i matum which 
brought the war to a c l ose . 
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D R .  E R N E S T  F R ED E R I K  W E R N E R  A L E XA ND E R S O N  � D r .  A l exanderson reti red i n  1948 but continued a s  consul tant l for another year. He was 97 when he di ed on May 1 4 ,  1 97 5 ,  

a t  h i s  home i n  S chenectady , N . Y .  D r .  A l exanderson was ( C  0 N T  I N  U E D  F R 0 M P A G E 39 ) 

During 1923, M arconi tried to buy the exc l u s i ve world r i ghts to th� A l exanderson al ter�ator and its i mprovements but Presi dent W i l son had a deep des 1 re to keep the i nventi ons ' A m erican ' The end resul t  was the formation of the R . C . A .  which became the progen1 tor of what is now R . C .A .  I n c .  
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D r .  A l exanderson was a prol i fi c  i nventor as h i s  inven t i v e  gen-
i us touched many fi el ds .  Some of h i s  i nventions in communi- 11 cat i ons i nc l uded the Magnet i c  A mp l i f i e r ,  the E l ectroni c  A mp l i ­
f i e r ,  the M u l t i p l e  Tuned Antenna, the Ant i - S tati c  R ecei v i ng 1 
Antenna, the D i rectional Antenna, Radi o A l ti meters. H i s  i n- I 
ventive genius touched many other fi e l ds i nc l udi ng TV ( 1 9 28 ) , 

11
! F i rst Facsi m i l e  used Trans-A t l ant i c  on June 5 ,  1924 . He sent 

a ' hand-wri tten ' greet i ng to h i s  father in Sweden v i a  Fax. 

I n  other fi e l ds such as Power & Contro l , he desi gned si ngle­
phase motors for rai lway e l ectri fi cation ( u o;ed on Pennsy R . R .  
S ystem ) ; worked out a system for regenerat i ve braki ng by D - C  
series motors ( used on CM&S P R a i l way l ocomotives) ; the 
A mp I i dyne and Thyratron motors were among some of the more 
than 320 patents i ssued during his 46- years w i th G . E . , (one 
for every mont h ,  g i ve or take a few days) . 

I t  i s  unfortunate that our Techni cal  Edi tor and Techni cal Con­
sul tant was so preoccup i ed in h i s  early days wi th the ' l earning 
proces s '  that he di d not have the t i m e  or opportuni ty to ' pound­
brass ' professional l y ,  so he cou l d  qual i fy as a regu lar member 
of S OW P .  

He d i d  manage t o  take t i m e  out t o  receive h i s  amateur cal l 
( 6A X )  back in 1 9 2 1  and during h i s  h i gh-school days i n  Oakland 
bought or made equi pment to com m i s s i on station 6 J R  ( 1 - KW 
spark transm itter and single audiotron1regenerat i ve recei ver) 
which he operated unti I graduat ion in 1923 . Thorn graduated 
from the University of Cal i fornia w i th a degree in E l ec . Eng i n­
eering in 1927 . 

I 1 i 
l 

many i t  woul d  take qui t e  a l engthy column to l i st them al l .  

Our Technical Edi tor, Thorn L .  Mayes , was i ndeed fortunate i n  
having been associ ated w i t h  t h i s  great man through various as­
si gnments with the General E l ectric Company . He has had a 
number of interv i ews with D r .  A l exanderson about the earl y 
days of the alternator and h i s  experi ences , therefore , able to 
bring a ' fi rst-hand ' report on many phases of the communica­
t i on/s art i ncluding the a l t ernators devel oped by hi m .  D r .  

A l exanderson i ndeed stands tal l  among those i n  t h e  f i e l d  of i n­
vent i on and as a benefactor to al l mankind--resu l t i ng from h i s  
bri l l i ant i deas and h i s  abi l i ty t o  translate them i nto prac t i ca l  
use . 
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"Thorn" has hel d some very i mportant assi gnments w i th G .  E .  
over the years , i nc l ud i ng that of Manager of Engi neering i n  the 
motor p l ant at Lynn , Mass . and in 1952-58 at Fort Wayne, I n d .  
where fi rst he was in charge of t h e  bui l ding and equ i p m ent 
where i nduction motors ( 1 - S H P )  were bui l t  and then as General 
Manager of the p l ant.  When thi s  pl ant was combined, he 
moved to Shelbyvi l l e ,  I nd .  as Manager of Engineering of the 
G E  Industrial Heating P l ant at that l ocat ion . · 

H i s  i nt erest i n  rad i o  and amateur radio never waned. He held 
cal l W2CE i n  S chenectady , then W 1 C X  at his home in Marbl e­
head , Mass . Thi s  was fo l l owed by W9A X at Fort Wayne and 
after h i s  return to Cal i forni a ,  found h i s  o l d cal l 6 A X  vacant 
so now ho l ds W6A X .  He has received h i s  50- year award by 
OCWA and was a D i rector of OOTC . He was one of the Charter 
members of A .  W . A . and has presented a number of papers at 
thei r annual meet i ngs . 

Thorn i s  a l so a col l ector of earl y communicati on/s a rt i fact s .  
H e  has been most chari tab l e  w i t h  h i s t i me and has o n  many 
occas i ons brought some of h i s  choice receivers and other p i eces 
of earl y equi pment for S o c i et y  of W i r e l es s  P i oneer members t o  
i nspect - brinqinq back nosta l q i c  memories o f  byqone days .  

M r .  Mayes w i th h i s  w i fe Lygia l i ves i n  Saratoga , Cal i forn i a .  
H e  i s  a n  active member of t h e  S pace S c i �nce C enter Advi sory 
Commi ttee of the De Anza & Foothi l l  Community Col l ege and 
V i ce Presi dent of the P erham Foundation of the Footh i l l  Col l ege 
Ele<fronics Museum . Thorn has maintai ned an over- r i d i ng interest in communi cat i ons 

al l of h i s  l i fe and s i nce ret i rement from the General E l ectri c 
Company where he spent most of h i s  professi onal years, he The Mayes have a son l i vi ng in Phoen i x  who has been an ama-
has devoted h i s  t i me and attent i on to compi l i ng a h i story of teur s i nce 1946 . Thei r daughter, married to an Orthoped i c  
e a r l y  day wi re l ess and rad i o _ espec i a l l y  t h e  orga n i zati ons in- Surgeon, a l so has held an amateur l i cense for many years , 
val ved in the f i e l d ,  trac ing the fortunes of these organizations h

.
ence the Mayes hol d  fami l y  reunions v i ? the ai r-waves several 

over the years- -as has al ready been brought to the members ti mes weekl y - a wonderful way to keep 1n touch . 
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