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Ɂ(ÛɯÐÚɯÞÖÙÛÏɯÊÖÔÔÌÕÛÐÕÎɯÖÕɯÛÏÌɯÙÖÓÌɯof gifted mechanics and ham radio 

ÌÕÛÏÜÚÐÈÚÛÚɯÐÕɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÛÏÌɯ!Èàɯ ÙÌÈɀÚɯÌÈÙÓàɯÌÓÌÊÛÙÖÕÐÊÚɯ

industry. It seems that the best results were achieved when such 

practical mechanical brilliance was wedded to advanced technical 

trai ning and theoretical ÒÕÖÞÓÌËÎÌȭɂ  

Timothy Spurgeon  

Understanding Silicon Valley:  

The Anatomy of An Entrepreneurial Region (2000) 

 

 

Doug Perham and Dr. Lee de Forest, in 1957. They first met 

in 1910 (HSJ) 
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Introduction  
 

Douglas McDonald  Perham (1885-1967), early wireless experimenter, talented craftsman, and 

radio broadcaster, began his career in electronics in Palo Alto at the turn of the 20th century while still 

a teen. Electronic communications, once tied to wires and cables, had moved beyond telegraph and 

ÛÌÓÌ×ÏÖÕÌɯÐÕÛÖɯÈÕɯɁ$Ô×ÐÙÌɯÖÍɯÛÏÌɯ ÐÙȮɂɯÈÓÓÖÞÐÕÎɯÛÙÈÕÚÔÐÚÚÐÖÕɯÕÖÛɯÖÕÓàɯÖÍɯ,ÖÙÚÌɯÊÖËÌɯÉÜÛɯÖÍɯÝÖÐÊÌÚȮɯ

music, news and entertainment. Electronics similarly changed as the home consumer became a 

driving market force, along with commercial and military needs.   

California was deeply involved in this wireless revolution, and San Francisco Bay Area, the 

heart of West Coast maritime and transportation industries and location of  key U.S. Navy and Army 

installations, fostered many innovative electronics businesses. Perham would work for many of the 

ÙÌÎÐÖÕɀÚɯÌÔÌÙÎÐÕÎɯÌÓÌÊÛÙÖÕÐÊÚɯÍÐÙÔÚȮɯÈÔÖÕÎɯÛÏÌÔɯ%ÌËÌÙÈÓɯ3ÌÓÌÎÙÈ×Ïɯ"ÖÔ×ÈÕàȮɯ'ÌÐÕÛáɯȫɯ*ÈÜÍÔÈÕȮɯ

Dalmo-Victor, Ampex, and Varian Associate s. Although always in the background, and absent from 

ÛÏÌɯÌÓÌÊÛÙÖÕÐÊÚɯÐÕËÜÚÛÙàɀÚɯÔÈÕàɯÌÎÖÊÌÕÛÙÐÊɯÈÜÛÖÉÐÖÎÙÈ×ÏÐÌÚȮɯ/ÌÙÏÈÔɯÞÈÚɯÛÏÌÙÌɯÈÛɯÛÏÌɯÉÌÎÐÕÕÐÕÎɯÖÍɯ

more than one pivotal development.  

Like many young men and women who became involved in the wireless rev olution of the first 

half of the 20th century, he was self-taught in electronics and radio engineering, and was an early 

amateur (ham) radio operator. And like many, he had checkered success as an entrepreneur. 

Ɂ/ÌÙÏÈ×ÚɯÉÌÊÈÜÚÌɯ(ɯÏÈÝÌɯÉÌÌÕɯÐÎÕÖÙÌËɯÈÕËɯÕÌÝÌÙɯÏÈËɯÈɯÊÖÔ×ÌÛÐÕÎɯÙÌ×ÜÛÈÛÐÖÕɯÛÖɯÉÌɯÑÌÈÓÖÜÚɯÖÍȮɂɯ

Perham later told his wife Connie, he could stand back from the personality clashes among inventors, 

engineers, businessmen, and even later-day historians, over profits as well as reputations. 1 

Doug Perham also was an avid and life-ÓÖÕÎɯÊÖÓÓÌÊÛÖÙȮɯɁÈɯÊÖÓÓÌÊÛÖÙɯÖÍɯÔÈÕàɯÚÖÙÛÚɂɯÈÚɯÏÌɯ

described himself. His extensive collection of electronics apparatus, ephemeral publications, and 

Doug Perham, Palo Alto, 1909 (HSJ) 
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photographs mirrors his remarkable career from early wireless transmission systems and the advent 

of commercial radio broadcasting to giant klystron. He often was aided in his collecting by friends 

ÈÕËɯÈÊØÜÈÐÕÛÈÕÊÌÚȮɯÈÔÖÕÎɯÛÏÌÔɯ+ÌÌɯËÌɯ%ÖÙÌÚÛȮɯ"ÏÈÙÓÌÚɯɁ#ÖÊɂɯ'ÌÙÙÖÓËȮɯ1ÈÓ×Ïɯ'ÌÐÕÛáȮɯ+ÌÖÕÈÙËɯ%ÜÓÓÌÙȮɯ

and Russell Varian, whose work he later featured in the 1950s and 1960s in his ever growing 

Ɂ"ÈÝÈÓÊÈËÌɯÖÍɯ$ÓÌÊÛÙÖÕÐÊÚɂɯÌßÏÐÉÐÛÚɯÈÕËɯÏÐÚɯ×ÙÐÝÈÛÌɯÔÜÚÌÜÔȭɯ 

What little has been written about Perham is superficial at best, sadly often filled with 

inaccuracies and unsubstantiated rumors that even he did not bother to correct. This biography seeks 

to illuminate the life and times of the often -ignored machinist and self -taught radio engineer, whose 

legacy, the Perham Collection of Early Electronics, is now preserved at History San Jose. 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Perham, at his New Almaden museum in the early 1960s, holds his first 

acquisition, an 1893 lightbulb given to him by George Westinghouse when 

Perham, then 8 years old, visited the Chicago Columbian Exposition (HSJ) 
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California Boy  
 

Doug Perham was born on May 22, 1885, 

in the orchard town of Duarte, California, 

tucked into the north -central San Gabriel Valley 

of Los Angeles County. He was the second 

oldest of four children of Franklin Eugene 

Perham (1857-1953) and Henrietta deBlois 

Cleaveland Perham (1858-1940), New 

Englanders with an u nusual connection to 

California. 2  

Franklin, whose roots were deep in Maine, 

had attended Bates and then Bowdoin College, 

and had begun his teaching career as 

headmaster at Whitman High School. He was 

teachÐÕÎɯÖÕɯ,ÈÙÛÏÈɀÚɯ5ÐÕÌàÈÙËɯÞÏÌÕɯÏÌɯÔÌÛɯ

Henrietta, a school teacher and the descendant 

of generations of New England whaling captains 

with ties to the California Gold Rush. She was 

the daughter of Captain James F. Cleaveland 

and Mary Carlin, and had been born  in Peru 

while her parents were on a whaling voyage 

aboard the Seconet. Her grandfather was Captain 

Henry Cleaveland, who had brought the 

legendary whaling ship Niantic to San Francisco 

in 1849, with his son James as first mate.3  

Franklin and Henrietta had been married 

ÖÕɯ,ÈÙÛÏÈɀÚɯ5ÐÕÌàÈÙËɯÐÕɯ)ÜÕÌɯƕƜƜƗȮɯÐÕɯÛÏÌɯ

"ÓÌÈÝÌÓÈÕËÚɀɯÏÖÔÌɯÛÖÞÕɯÖÍɯ3ÐÚÉÜÙàȭ4 Less than a 

year later, in the midst of heavy winter snows, 

the young couple left New England and arrived  

in Los Angeles after 12 eventful days traveling 

on five different train lines. Although Franklin 

had to work in a Pasadena orange grove that 

summer to make ends meet, by that fall he was 

teaching in Duarte, where he later became 

school principal. 5 

The promising little town of Duarte wa s 

ÓÖÊÈÛÌËɯÈÔÐËɯÛÏÌɯÉÖÖÔÐÕÎɯ2ÈÕɯ&ÈÉÙÐÌÓɯ5ÈÓÓÌàɀÚɯ

rich orchards, a new Southern California 

agricultural heartland with fertile soil and a 

pleasant climate. Former cattle ranches, like that 

ÖÍɯ#ÖÕɯ ÕËÙÌÚɯ#ÜÈÙÛÌɀÚɯ1ÈÕÊÏÖɯ áÜÚÈɯËÌɯ

Duarte, could not produce the cash needed to 

keep up with legal fees and property taxes. 

Duarte, like many others, had begun selling off 

portions of his rancho, and by the 1880s, the area 

was well -known for the quality of its oranges 

ÈÕËɯÓÐÔÌÚȭɯ"ÈÓÐÍÖÙÕÐÈɀÚɯÛÏÙÐÝÐÕÎɯÈÎÙÐÊÜÓÛÜÙÈÓɯ

economy, touted by the railroad advertising, 

attracted families from across the country, 

whose children needed schools. 

3ÏÌɯ/ÌÙÏÈÔɯÍÈÔÐÓàɯÍÖÓÓÖÞÌËɯ%ÙÈÕÒÓÐÕɀÚɯ

career, as a teacher and school principal, up and 

down California. From Duarte they moved on to 

neighbor ing Monrovia, then to Santa Paula 

(Santa Barbara County), Santa Ana (Orange 

County), Berkeley (Alameda County), and 

Stockton (San Joaquin County). In 1900-01, 

Franklin and Henrietta Perham made one last 

move with their family, this time to the college 

Doug Perham, 1891(HSJ) 
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town  of Palo Alto and neighboring Stanford 

University. 6     

The Perham family initially lived on the 

Stanford University campus, at No. 2 Lasuen, a 

little yellow house near the campus post office 

and within close walking distance of the main 

quadrangle buildin gs, then undergoing a major 

expansion. Stanford, opened only a decade 

before in October 1891, had been under nearly 

continual construction since 1887. A small 

residential community, largely faculty family 

homes and several boarding houses for single 

faculty and staff, was taking shape along 

Lasuen, Salvatierra, and Alvarado Row.  

Henrietta and Franklin each briefly 

enrolled as students at Stanford Universityɭshe 

as a special student in English in 1901-02, he in 

1902-03, also in English (both are listed as 

undergraduates, not graduate students).7 Their 

intensions are unclear, but the Stanford sojourn 

proved a refreshing new start. Franklin won 

appointment as head of the English Department 

at Lowell High School in San Francisco. After 14 

years at Lowell, he would spend another 15 as 

head of the English department at Polytechnic 

High. After his retirement, in 1927, he taught 

Latin at Menlo College and English at the 

4ÕÐÝÌÙÚÐÛàɯÖÍɯ"ÈÓÐÍÖÙÕÐÈɀÚɯ2ÊÏÖÖÓɯÖÍɯ#ÌÕÛÐÚÛÙàȭ8 

Rather than move to San Francisco, the 

Perham family had settled down off -campus in 

their own house at 335 Melville Street, in Palo 

 ÓÛÖɀÚɯɁ/ÙÖÍÌÚÚÖÙÝÐÓÓÌȮɂɯÉàɯÛÏÌɯƕƝƔƖ-03 academic 

year.9 Franklin and Henrietta quickly became 

×ÈÙÛɯÖÍɯÛÏÌɯàÖÜÕÎɯÊÖÓÓÌÎÌɯÛÖÞÕɀÚɯÉÜÚÛÓÐÕÎɯ

community life. They were early memb ers of 

/ÈÓÖɯ ÓÛÖɀÚɯ%ÐÙÚÛɯ"ÖÕÎÙÌÎÈÛÐÖÕÈÓɯ"ÏÜÙÊÏɯȹÑÖÐÕÐÕÎɯ

the church in 1901 just after the charter member 

ÓÐÚÛɯÖÍɯƕƝƔƔɯÊÓÖÚÌËȺɯÈÕËɯÔÌÔÉÌÙÚɯÖÍɯ2ÛÈÕÍÖÙËɀÚɯ

Saturday Morning Club. Franklin also remained 

active with his fraternity, Zeta Psi. 10  

Franklin was among  /ÈÓÖɯ ÓÛÖɀÚɯÌÈÙÓàɯ

commuters, taking the train some thirty miles 

north to San Francisco until his retirement from 

teaching in 1927. Although they never moved to 

the City, Franklin Perham had a special 

fondness for San Franciscans. When San 

Francisco suffered from the devastation of both 

earthquake and fire in 1906, he was active in the 

work of the Palo Alto Relief Committee, helping 

supervise housing for refugees coming south 

that April. 11  

Counter to popular belief, Doug Perham 

never enrolled at Stanford, although he seems to 

have completed his high school education, at 16, 

in 1901 before moving from Stockton to Palo 

Alto. His two younger brothers were Palo Alto 

High School and Stanford graduates, however: 

Philip Doss-Bradley Perham (AB, Greek, 1915; 

MA Educ ation, 1916) and Don de Blois Perham 

(AB in English, 1924, MA, 1926).  Philip became 

an English teacher, college registrar, and 

administrator, and Don a professor of English. 12 

Long before his younger brothers took up 

the academic life, Doug had set off on his own 

as an electrician and skilled craftsman, opening 

an electrical shop, in 1901. Doug later credited 

"àÙÜÚɯ&ȭɯ!ÈÓËÞÐÕȮɯ/ÖÔÖÕÈɯ"ÖÓÓÌÎÌɀÚɯÍÐÙÚÛɯ

president and a Southern California family 

neighbor, with igniting his childhood interest in 

electronics.13 Baldwin had attempted to bring 

hydroelectric power to Pomona, Claremont, and 

San Bernardino by way of San Antonio Canyon, 

with equipment manufactured by Westinghouse 

Company. The effort failed within a few years 

due to several years of drought.  

In 1893, Baldwin had given the boy a letter 

of introduction to business associate George 

Westinghouse, and to inventor and engineer 

Nicolas Tesla.14 That year, while visiting 

"ÏÐÊÈÎÖɀÚɯ"ÖÓÜÔÉÐÈÕɯ$ß×ÖÚÐÛÐÖÕɯÞÐÛÏɯÏÐÚɯ

grandfather, eight -year-old Doug was able to 

spend several days there watching the set-up 

and electrical demonstrations of Westinghouse 

and Tesla. The electric light was the centerpiece 

ÖÍɯÛÏÌɯÎÙÌÈÛɯ$ß×ÖÚÐÛÐÖÕȮɯÛÜÙÕÐÕÎɯÐÛɯÐÕÛÖɯÈɯɁ"ÐÛàɯÖÍɯ

+ÐÎÏÛÚȭɂɯ6ÌÚÛÐÕghouse gave the lad a burnt-out 

ɁÚÛÖ××ÌÙɂɯÓÐÎÏÛɯÉÜÓÉȮɯÜÚÌËɯÖÕɯÛÏÌɯ%ÈÐÙɀÚɯÍÈÔÖÜÚɯ

Ferris wheel, an item that would take pride of 

×ÓÈÊÌɯÐÕɯ#ÖÜÎɀÚɯÍÜÛÜÙÌɯÊÖÓÓÌÊÛÐÖÕȭ (This 

Westinghouse stopper lamp is preserved at 

History San Jose.)15 

#ÖÜÎɀÚɯÐÕÛÌÙÌÚÛɯÞÐÛÏɯÉÖÛÏɯÞÐÙÌËɯÈÕËɯ

wireless technology paralleled that of many 

young men of his generation. Experiments in 

ÌÓÌÊÛÙÖÔÈÎÕÌÛÐÊȮɯÖÙɯɁÞÐÙÌÓÌÚÚȮɂɯÊÜÙÙÌÕÛÚɯÏÈËɯ

been well underway since the 1880s. Gugliermo 
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Marconi put such experiments to work, using a 

spark-generated damped electromagnetic wave 

to send Morse code dots and dashes across 

increasingly longer distances between 

transmitter and receiver. By 1895, Californians 

ÞÌÙÌɯÙÌ×ÓÐÊÈÛÐÕÎɯ,ÈÙÊÖÕÐɀÚɯɁÞÐÙÌÓÌÚÚɯ

ÛÌÓÌÎÙÈ×ÏàɂɯÌß×ÌÙÐÔÌÕÛÚȮɯÈÕËɯÐÕɯƕƜƝƝȮɯÈɯÔÖÕÛÏɯ

after Marconi successfully transmitted a signal 

across the English Channel, the ÞÖÙÓËɀÚɯÍÐÙÚÛɯ

wireless message from ship to shore was sent off 

2ÈÕɯ%ÙÈÕÊÐÚÊÖɀÚɯ&ÖÓËÌÕɯ&ÈÛÌɯÛÏÙÖÜÎÏɯÛÏÌɯÍÖÎɯ

from a lightship stationed seven miles off shore. 

While in high school, Doug would have heard of 

the well -publicized event, since the message was 

meant to announce the arrival of the U.S. Army 

transport ship bringing home California troops 

from the Philippines and war with Spain, and 

set off home-coming celebrations throughout the 

state. It also created considerable excitement 

about the practical use of the new wireless 

technology. 

Legend has it that in 1898, young Doug 

had constructed a working spark gap for a 

Marconi transmitter using brass bicycle pedal 

ball bearings. (Perham told some interviewers 

that he made the apparatus using the decorative 

ÒÕÖÉÚɯÍÙÖÔɯÏÐÚɯÔÖÛÏÌÙɀÚɯÉÙÈÚÚɯÉÌËȭȺ16  

2ÖÖÕɯÈÍÛÌÙɯÛÏÌɯÍÈÔÐÓàɀÚɯÔÖÝÌɯÛÖɯ2ÛÈÕÍÖÙË, 

17-year old Doug set up his shop at 345 High 

Street, at the corner of Forest Avenue, where he 

made and sold electrical apparatus. A year later, 

he provided a local dentist, Dr. Nathalie Selling  

(whose office was in the Stanford Building, on 

University Avenue)  with the first x -ray machine 

to be installed in Palo Alto. By 1905, he was 

working for E. Shrewsbury and A. Smith, 

Electricians and Electrical Goods, whose Palo 

Alto branch was at 521 Emerson.17 

In 1905, 20-year old Doug moved to Santa 

!ÈÙÉÈÙÈȭɯ6ÖÙÒÐÕÎɯÈÚɯÈɯɁÞÐÙÌÔÈÕɂɯȹÌÓÌÊÛÙÐÊÐÈÕȺɯ

for Loveday Electric Company, he installed the 

first electrical wiring in Santa Barbara Mission 

and in many local adobe homes.18  

At some point in 1904-05, he had married 

Canadian-born Margaret Ann Forbes (1871-

1956), some 14 years his senior, who had come 

to the U.S. in 1896. They were listed as living in 

Palo Alto at 326 Middlefield  in December 1904 

and subsequently in Santa Barbara directories in 

1905-1909, but by late 1906, Doug and Margaret 

The Stanford Building, University Avenue, where young Perham installed  

Palo Alto's first x-ray machine, in 1902 (Palo Alto Historical Association) 
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apparently had returned to Palo  Alto. Their 

daughter Barbara was born there in 1907. The 

little family was living on Alma Street when 

Doug bought the little white cottage at 913 

Emerson, at the corner of Emerson and 

Channing, around early 1908, that would play a 

part in Palo Alto history. 19  

Doug later recalled that while living on 

Alma, he and Joe Baker had the first wireless 

transmission sets in Palo Alto. They were joined 

over the next few years by James A. Miller, who 

had the first 75-foot antÌÕÕÈɯȹ#ÖÜÎɀÚɯÞÈÚɯ

second), and Roland Marx and George Branner, 

sons of Stanford professors. (All three were 

Stanford students: Marx received his AB in civil 

ÌÕÎÐÕÌÌÙÐÕÎɯÐÕɯƕƝƕƕɯÈÕËɯÏÐÚɯÌÕÎÐÕÌÌÙɀÚɯËÌÎÙÌÌɯÐÕɯ

1915, Branner, his AB in electrical engineering in 

1911, and Miller, his AB in electrical engineering 

in 1913). By 1908, Cyril Elwell, recently 

graduated from Stanford with degrees in 

electrical engineering, had joined the group.20 

Experiments in electromagnetic wave 

transmission continued to catch the imagination 

ÖÍɯÔÈÕàɯàÖÜÕÎɯÈÔÈÛÌÜÙÚɯÖÙɯɁÏÈÔÚɂɯȹthat is, 

someone unattached to an academic or 

commercial laboratory). In 1900, Reginald 

Fessendon had used a spark transmitter to 

transmit voice, but background noise proved too 

loud. By 1906, he had succeeded in transmitting 

a clearer signal but his high speed alternator 

was too expensive to market and impractical for 

either home use or at sea, where wireless filled a 

great need for safety and navigational purposes. 

In the San Francisco Bay Area, the interest in 

wireless transmission was keen. Wireless 

promised improved ship -to-ship and ship-to-

shore communications, vital for rescue and 

safety as well as navigation and business. Young 

Francis McCarty already had demonstrated his 

own technology with a clear trans mission at San 

%ÙÈÕÊÐÚÊÖɀÚɯ"ÓÐÍÍɯ'ÖÜÚÌɯÉÜÛɯËÐÌËɯÛÙÈÎÐÊÈÓÓàɯÐÕɯ

1906 in a road accident. 

 Perham's house and tower at 913 Emerson, around 1911, with new laboratory behind, served as Federal 

Telegraph Company's first Palo Alto factory and research facility until 1917. The cottage at 218 Channing (at 

left) was acquired soon after 1911. (HSJ) 
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As Doug Perham was settling on 

Emerson, 15 miles away in San Jose a former 

2ÛÈÕÍÖÙËɯÚÛÜËÌÕÛɯÕÈÔÌËɯ"ÏÈÙÓÌÚɯ'ÌÙÙÖÓËɯȹÌßɯɀƝƜȺɯ

started his Herrold College of Engineering and  

Wireless (1909). Herrold trained some of the 

many wireless operators needed to install, 

operate, and repair the growing number of 

wireless stations on ships and dotted around the 

Bay Area. He began his own wireless (radio) 

broadcasting station. Herrold an d his students 

transmi tted a rattling voice with a 15 -watt spark 

transmitter , large antenna, and microphone, that 

could be heard 20 miles away. Amateur radio 

operators like those at Palo Alto were shocked to 

hear not just the dots and dashes of Morse code, 

but human voices and music broadcast across 

numerous receivers rather than point to point. 

Herrold was also busy developing an improved 

microphone and other apparatus, and would 

later ÞÖÙÒɯÞÐÛÏɯÐÕÝÌÚÛÖÙÚɯÛÖɯÙÌÚÜÙÙÌÊÛɯ,Ê"ÈÙÛàɀÚɯ

National Radio Company.  

 

Early Days at Federal Telegraph  
 

Intrigued with wireless t ransmission, 

Doug built a 2 ½-watt spark set along with an  

experimental transmission  station and a 75-ft 

radio tower i n his yard at Emerson Street. Doug 

also built spark -set radio 

transmitters for sale. Cyril 

Elwell bought one, but it 

ÞÈÚɯ#ÖÜÎɀÚɯÛÈÓÓɯÛÖÞÌÙȮɯÈɯ

Palo Alto landmark at the 

time, that really caught 

$ÓÞÌÓÓɀÚɯÌàÌȭ21 These first 

transactions with Elwell 

turned out to be life-

changing. In 1909, Doug 

rented the daytime use of 

his Emerson Street cottage 

and backyard shack to 

Elwell and his new 

company, the Poulsen 

Wireless Telephone and 

3ÌÓÌÎÙÈ×Ïɯ"ÖÔ×ÈÕàȭɯɁ(ɯ

owned the equipment and 

ÉÜÐÓËÐÕÎȮɂɯ#ÖÜÎɯÓÈÛÌÙɯ

ÞÙÖÛÌȮɯɁÞÏÐÊÏɯ(ɯÓÌÈÚÌËɯÛÖɯ"ȭɯ%ȭɯ$ÓÞÌÓÓɯÍÖÙɯËÈàɯ

time operations, reserving the right to do any 

ÞÖÙÒɯÞÏÐÊÏɯ(ɯÞÈÕÛÌËɯÛÖɯËÖɯÈÛɯÕÐÎÏÛȭɂɯ/ÌÙÏÈÔɯ

would not be the only one to point out this 

important distinction. (By 1910, Perham and his 

family were living back li ving over his electrical 

shop on High Street; the company purchased the 

Emerson cottage in 1912.)22 

Doug Perham also became the first 

 ÔÌÙÐÊÈÕɯÚÛÈÍÍɯÌÔ×ÓÖàÌÌɯÖÍɯ$ÓÞÌÓÓɀÚɯ/ÖÜÓÚÌÕɯ

Wireless Telegraph and Telephone Company 

(later that year renamed Federal Telephone and 

Telegraph Company).23 Here, he made long-

standing friendships with a wide array of 

forceful personalities.  

$ÓÞÌÓÓɯÔÈàɯÏÈÝÌɯÜÚÌËɯ#ÖÜÎɀÚɯÏÌÓ×ɯÞÐÛÏɯ

his summer 1908 tests of the McCarty spark 

system, an analysis Elwell undertook for 

Oakland bankers and brothers William and 

Tyler Henshaw at the suggestion of his electrical 

engineering mentor, Stanford professor Harris J. 

Ryan. In his autobiography, Elwell writes of 

making his first test with an anonymous 

assistant, sending a signal by way of a 75 ft. 

tow er to a receiver set up the road at the base of 

/ÈÓÖɯ ÓÛÖɀÚɯÞÈÛÌÙɯÛÖÞÌÙȮɯÞÏÐÊÏɯÚÜ××ÖÙÛÌËɯÛÏÌɯ

receiving antenna. Doug may appear more than 

ÖÕÊÌɯÐÕɯÛÏÌɯÙÖÓÌɯÖÍɯɁÈÕÖÕàÔÖÜÚɯÈÚÚÐÚÛÈÕÛɂɯÐÕɯ 

Perham, Peter Jensen, and F. Albertus in the Federal "factory," 1909 (HSJ) 
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$ÓÞÌÓÓɀÚɯÈÜÛÖÉÐÖÎÙÈ×ÏàɯÈÕËɯother accounts by 

Elwell, while Stanford friends such as Roland 

Marx and Carl Breer are specifically named. 

(Both later became successful engineers.)24 

Elwell believed that the McCarty spark 

system was unworkable on a large scale 

commercial basis. (The system was later used by 

the National Wireless Telegraph and Telephone 

Company, along with apparatus developed by 

Charles Herrold.) 25 He was drawn instead to a 

wireless transmitting device newly patented by 

Danish inventor Valdemar Poulsen. The Poulsen 

ÈÙÊɀÚɯÊÖÕÛÐÕÜÖÜÚɯÞÈÝÌɯÚàÚÛÌÔɯÞÈÚɯÈɯËÙÈÔÈÛÐÊɯ

improvement over the Marconi spark system 

since it could be modulated with a telegra ph key 

(wireless telegraphy) or with a microphone (to 

transmit speech). The arc system also provided 

the first wireless transmitter that was nearly 

silent in operation. Backed by Stanford 

President David Starr Jordan and several 

Stanford professors, Elwell traveled to Denmark 

and obtained a license from Poulsen to 

manufacture the Poulsen system in the United 

States. Later in the summer of 1909, Elwell 

brought back from Denmark a small 

demonstration 100-watt arc converter. (Elwell 

also bought back a 5kw and a 12kw arc 

transmitter, but the 100-watt arc, with 50 -watt 

ÖÜÛ×ÜÛȮɯÞÈÚɯÊÖÕÚÐËÌÙÌËɯɁÛÏÌɯÍÐÙÚÛɂȺȭɯ(Õɯ.ÊÛÖÉÌÙɯ

1909, the Poulsen Wireless Telephone & 

Telegraph Company was organized.26  

The original company was very much a 

Stanford-Palo Alto affair, with Elwell as 

president and chief engineer, and Stanford 

mechanical engineering professor Charles D. 

Marx as vice-president. R.W. Barrett of San 

Francisco and F.A. Wise (both graduates of 

StaÕÍÖÙËɀÚɯÓÈÞɯËÌ×ÈÙÛÔÌÕÛȺɯÈÕËɯ,ȭ ȭɯ3ÏÖÔÈÚɯ

helped set up the organization. Math Professor 

L. M. Hoskins and other Stanford faculty living 

in Palo Alto helped finance. Other early 

ÌÔ×ÓÖàÌÌÚɯÐÕÊÓÜËÌËɯ,ÈÙßɀÚɯÚÖÕɯ1ÖÓÈÕËȭɯ3ÏÌɯ

modest funds contributed by President Jordan 

and Professor Marx encouraged others to 

Twenty-five-year old Doug Perham, with C. Albertus, at the Poulsen Wireless Telephone & 

Telegraph Company workshop building behind Perhamôs Emerson Street cottage, ca.1910 (HSJ) 
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support the fledgling company and initially kept 

the company out of debt. (According to Leonard 

Fuller, the professors who bought stock lost all 

of their investment). J. Jerome Smith of Stockton 

and Valdemar Poulsen were added to the board 

when the company was reorganized in January 

1910.27 

 ÓÛÏÖÜÎÏɯÛÏÌɯÊÖÔ×ÈÕàɀÚɯÖÍÍÐÊÐÈÓɯÈËËÙÌÚÚɯ

was at 68 Post Street, San Francisco, the real 

operation was set up in Palo Alto. In addition to 

Elwell's house at 1451 Cowper and PerÏÈÔɀÚɯ

white cottage at 913 Emerson, the company 

acquired a smaller green cottage next door at 

218 Channing. The 15 by 30 foot corrugated iron 

shed behind Doug PÌÙÏÈÔɀÚɯÏÖÜÚÌɯÖÕɯ$ÔÌÙÚÖÕɯ

was doubled in size and equipped with more 

machine tools, and as Elwell described it, 

ɁÉÌÊÈÔÌɯÛÏÌɯÍÐÙÚÛɯÍÈÊÛÖÙàɯÐÕɯÛÏÌɯ4ȭ2ȭ ȭɯÛÖɯÉÜÐÓËɯ

/ÖÜÓÚÌÕɯÈÙÊɯÎÌÕÌÙÈÛÖÙÚɯÖÍɯÊÖÕÛÐÕÜÖÜÚɯÞÈÝÌÚȭɂ28 

#ÜÙÐÕÎɯ/ÖÜÓÚÌÕɀÚɯÉÜÚàɯÐÕÐÛÐÈÓɯàÌÈÙɯÖÍɯƕƝƔƝ-

1910, Perham worked with three Danes, already 

familiar with working with Poulsen arcs, who 

had accompanied Elwell on his return to 

California: engineers Peter Jensen and P. 

Christensen, and mechanic F. Albertus.  Jensen, 

as one of ValdÌÔÈÙɯ/ÖÜÓÚÌÕɀÚɯÚÛÈÍÍȮɯÈÓÙÌÈËàɯÏÈËɯ

discovered how to transmit voice wi th the 

Poulsen arc in 1906; Albertus was a skilled 

mechanic. (Both expected to return soon to 

#ÌÕÔÈÙÒȭȺɯ#ÖÜÎɀÚɯÐÕÈÜÎÜÙÈÓɯÈÚÚÐÎÕÔÌÕÛɯÞÈÚɯÛÖɯ

build the first complete 250-watt Poulsen arc 

transmitter and receiver sets to be made in the 

United States. 29 Perham, Jensen, Christensen, 

and Albertus were then joined by recent 

Stanford graduate, electrical engineer Edwin S. 

Pridham (technically, the first American 

ɁÌÕÎÐÕÌÌÙȮɂɯÖÛÏÌÙɯÛÏÈÕɯ$ÓÞÌÓÓȮɯÌÔ×ÓÖàÌËɯÉàɯ

%ÌËÌÙÈÓȺɯÛÖɯÉÜÐÓËɯÛÏÌɯ"ÖÔ×ÈÕàɀÚɯÍÐÙÚÛɯÍÖÜÙɯÞÈÛÌÙ-

cooled 5kw arcs. These arcs, designed by Elwell, 

improved the inadequate cooling and insulation 

of the original Danish design, making them 

more rugged and efficient, thus making them 

easier to operate at isolated stations, on land or 

at sea. Jensen, Albertus and Perham built the 

first complete (250-watt) Poulsen arc transmitter 

and receiver sets made in the United States, and 

designed and constructed auxiliary apparatus. 

They thus could turn out a fully equipped 

station.30 

!àɯƕƝƔƝȮɯ#ÖÜÎɯÉÌÊÈÔÌɯÈÕɯɁÐÕÚÛÈÓÓÈÛÐÖÕɯ

ÌÕÎÐÕÌÌÙɂ as well, since experimental stations 

ÞÌÙÌɯÕÌÌËÌËɯÛÖɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÌɯÊÖÔ×ÈÕàɀÚɯ

Poulsen transmitters 

to potential 

stockholders. Late in 

1909, Doug was 

dispatched with 

Jensen and Albertus 

to install four 5kw 

arcs in a transmitting 

station in Stockton. A 

dupl icate station was 

then set up fifty miles 

north in Sacramento. 

During a headline -

grabbing Stockton-

Sacramento 

transmission on 

February 19, 1910, 

Stanford President 

David Starr Jordan, in 

Sacramento, spoke 

with the mayor of 

Stockton while Federalôs Beach Station, San Francisco, 1910 (HSJ) 
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reporters and businessmen looked on. Despite 

the headlines, investors remained skeptical.31 

Elwell planned another demonstration in 

July 1910 to show that, due to the sharp tuning 

possible with continuous wave transmission of 

the arc-system, two or more arc transmitters 

could operate simultaneously without 

interfering with each other. That summer, Doug 

set up a 12 kw Poulsen arc set and backup at 

%ÌËÌÙÈÓɀÚɯÛÏÐÙËɯÚÛÈÛÐÖÕȮɯÉÜÐÓÛɯÈÔÐËɯÚÈÕËɯËÜÕÌÚɯ

ÈÓÖÕÎɯ2ÈÕɯ%ÙÈÕÊÐÚÊÖɀÚɯ.ÊÌÈÕɯ!ÌÈÊÏȭɯȹ$ÓÞÌÓÓɯ

described the Beach station site as being 

between 47th and 48th Avenues and Noriega and 

Ortega, contemporary photographs suggest it to 

be two blocks north, between Lawton and 

,ÖÙÈÎÈȭȺɯ3ÏÌɯɁ!ÌÈÊÏɯ2ÛÈÛÐÖÕɂɯÛÌÚÛÚɯÚÏÖÞÌËɯÛÏÈÛɯ

the Poulsen receiver was selective enough to 

tune into Sacramento or Stockton, and, equally 

important, that it was strong enough to anchor a 

San Francisco-Los Angeles transmission. It also 

put to rest the impression among radio 

engineers that efficient antennas depended on 

altitude, thus the first stations had been built 

atop Mt. Tamalpais and tall San Francisco 

buildings. The Poulsen engineers countered that 

a good ground connection for the antenna was 

more important. (The Beach Station towers were 

brought down in 1927 to make way for 

residential development.) 32 

The Beach Station quickly turned into 

more than a demonstration station. With its two 

300-foot wooden lattice towers designed by 

Stanford civil engineering professor Charles B. 

Wing, it became the first successful continuous 

wave commercial wireless installation as KFS 

radio station. Its original arc system and 

antennas were rapidly improved and upgraded.  

The station played an important r ole in 

ship to shore wireless communication, and was 

key to several dramatic sea rescues off the 

Golden Gate.33 

Although the Beach Station successfully 

showed the promise of voice transmission, 

businessmen remained leery of the lack of 

privacy of long dista nce telephony or the future 

ÙÈËÐÖɯɁÉÙÖÈËÊÈÚÛÐÕÎȭɂɯ%ÈÙɯÔÖÙÌɯÐÕÛÌÙÌÚÛɯÞÈÚɯ

Beach Station installation staff, including Charles Logwood (far left), A. Y. Tuel (third from left) 

and Perham (center), 1910 (HSJ) 
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shown in its possibilities for point -to-point long 

distance wireless telegraphy, which could 

immediately compete with the older technology 

of cable-based telegraphy.34 Among those 

interested in telegraphy was another Stanford 

graduate, San Francisco businessman Beach 

3ÏÖÔ×ÚÖÕɯȹ, ȮɯÎÌÖÓÖÎàȮɯɀƝƖȺȮ who had joined 

the Poulsen company board in late 1909.  

Thompson had been successful in 

bringing long distance hydro -electric power to 

San Francisco from the Stanislaus River, but had 

recently lost control of the Stanislaus company. 

Thompson, now a banker, took over control as 

president of the Poulson company in 1910, with 

his brother-in-law Howard P. Veeder as 

treasurer-secretary; the demoted Elwell was 

ÙÌÛÈÐÕÌËɯÈÚɯɁÊÏÐÌÍɯÌÕÎÐÕÌÌÙȭɂɯ3ÏÖÔ×ÚÖÕɀÚɯÝÐÚÐÖÕɯ

ÖÍɯÛÏÌɯÊÖÔ×ÈÕàɀÚɯÍÜÛÜÙÌɯÞÖÜÓËɯÚÖÖÕɯÊÓÈÚÏɯ

ËÙÈÔÈÛÐÊÈÓÓàɯÞÐÛÏɯ$ÓÞÌÓÓɀÚɯ×ÓÈÕÚȭ 

,ÜÊÏɯÖÍɯ/ÖÜÓÚÌÕɀÚɯÌÈÙÓàɯÌß×ÌÙÐÔÌÕÛÈÓɯÚÛÈÍÍɯ

already had moved on. Peter Jensen and E. S. 

Pridholm left the company in  1910ɭsome say 

because the first early reorganizations left little 

room for them, but others note that they wished 

to avoid confrontation with management (Elwell 

in particular) over time spent working on their 

own moving coil  loudspeaker, which they 

would later develop, patent, and manufacturer 

as the Magnavox.35  

Ɂ3ÏÌɯÍÐÙÚÛɯÊÙÜËÌɯ×ÙÖÛÖÛà×ÌɯÖÍɯÛÏÌɯ

Magnovox was made in the laboratory at the 

rear of 913 Emerson, sometime in the later part 

ÖÍɯƕƝƔƝɯÖÙɯƕƝƕƔȮɂɯ#ÖÜÎɯ/ÌÙÏÈÔɯÞÙÖÛÌɯÛÖɯ)Ène 

,ÖÙÎÈÕɯËÌÊÈËÌÚɯÓÈÛÌÙȭɯɁ(ɯÞÈÚɯÈ××ÙÖÈÊÏÌËɯÉàɯ

Pridham and Jensen who at the time were 

working for Elwell, asking me if I would do 

some experimental work for them at night. 

Pridham, Jensen, Albertus, and I worked nights 

for some time on the prototype of the  

Magnavox. Pridham and Jensen furnished the 

ËÌÚÐÎÕÚȮɯÞÏÐÊÏɯ ÓÉÌÙÛÜÚɯÈÕËɯ(ɯÉÜÐÓÛȭɂɯ 

It was easy to see, Doug later recounted, 

why Pridham and Jensen established the 

founding date for the Magnovox as after the 

time they were employed by Poulsen. The three 

haËɯÚÐÎÕÌËɯɁÈɯ×ÈÛÌÕÛɯÞÈÐÝÌÙȮɯÈÎÙÌÌÐÕÎɯÛÖɯÈÚÚÐÎÕɯ

all designs or patents they might conceive or 

devise while in the employ of Elwell, whether 

ÖÕɯÛÏÌÐÙɯÖÞÕɯÖÙɯ"ÖÔ×ÈÕàɀÚɯÛÐÔÌȮɂɯÏÌɯÙÌÊÖÜÕÛÌËȭɯ

Federal Station, Los Angeles, 1911 
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Ɂ(ÛɯÞÈÚɯËÜÌɯÛÖ friction over this matter between 

Elwell and Pridham wh ich caused Elwell to 

ÛÌÙÔÐÕÈÛÌɯ/ÙÐËÏÈÔɀÚɯÌÔ×ÓÖàÔÌÕÛȭɂ36  

6ÏÐÓÌɯÛÏÌɯÊÖÔ×ÈÕàɀÚɯËÐÙÌÊÛÖÙÚɯ

reorganized and fought for control, Doug 

headed south for the installation of a fourth 

station, in the outskirts of Los Angeles.37 Perham 

installed the equipment in both the Los Angeles 

and San Francisco stations; de Forest operated 

the Los Angeles transmission, while Perham 

operated at the San Francisco station. On 

.ÊÛÖÉÌÙɯƕƕȮɯƕƝƕƕȮɯ%ÌËÌÙÈÓɀÚɯ+ÖÚɯ ÕÎÌÓÌÚɯÚÛÈÛÐÖÕɯ

went on the air, the first radio system built for 

solely commercial purposes, in this case for E. F. 

Hutton and Company, which used the San 

Francisco-Los Angeles connection to transmit 

brokerage transactions. This successful 

communication with San Francisco put Federal 

in dir ect competition with two existing wire 

telegraph stations, particularly since Federal 

offered a lower rate. 38  

Through 1911 and 1912, the company 

constructed stations throughout the Western 

United States.39 Doug helped build stations in 

San Diego, El Paso, and Fort Worth. Other 

stations were built in Portland, Seattle, Kansas 

City, and Chicago, with relay stations near 

Medford, Oregon and Phoenix. By late 1912, 

fourteen Federal stations competed with the 

wire telegraph companies. 

A larger station was also 

built in South San 

Francisco and one in 

Honolulu, beating out a 

competitor to establish a 

2,400 mile communication 

line, the longest up to that 

time. Honolulu and San 

Francisco newspapers 

quickly went from 120 to 

1,500 words a day of 

outside news coverage.40 

Doug worked only briefly in Palo Alto at 

this time , but came to know the three menɭLee 

de Forest, Herbert Van Etten, and Charles W. 

Logwoodɭbrought together  there by Elwell to 

improve wireless reception through vacuum 

tube technology. Perham already met de Forest 

earlier, during the 1910 Beach Station set-up, 

and found him easier to work with than the 

equally headstrong Elwell. While the eccentric 

and egocentric de Forest would have many 

detractors, Perham thought him not only 

talented but a fair man to work for, and 

remained on good terms with him throughout 

their lives. 41 

De Forest had first developed a three-

element (triode) radio vacuum tube (which he 

called the Ɂ ÜËÐÖÕɂȺɯas a detector in 1906, but 

his Radio Telephone Company of New York had 

quickly gone bankrupt. De Forest came to San 

Francisco in 1910 to install his wireless telegraph 

sets on two U.S. Army transport ships. He set up 

a small lab and organized a radiotelephone 

company for a San Francisco-Los Angeles 

transmission, but that too failed.  

%ÌËÌÙÈÓɯÉÖÜÎÏÛɯÚÖÔÌɯÖÍɯËÌɯ%ÖÙÌÚÛɀÚɯ

equipment at auction, and de Forest approached 

Cyril Elwell for a job.  Elwell hired him at $300 a 

month, hoping de Forest would develop a 

Federal Station at Point Loma, 

San Diego, 1911 


