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The confonnity of any system with Vril energy determines the 
system's success. Vril eidetic experience threads through 
material configurations. V ril threads self-articulate in the ground. 
Vril thread self-articulations represent mysterious Vril expres
sions. Andent technologies employed Vril eidetic transactions 
with especial regard to place, position, alignment, height, 
depth, and structure. Vril continuity is distal experience. Vril 
threads transact eidetic experiences. Vril threads are eidetic 
projections of eidetic worlds. 

Geometric material configurations direct and collimate 
and direct inertial detritus ofV ril transactions in inertial space. 
Specific minerals and metals dissolve, absorb, shear, and 
cavitate inertial space in the native states. V ril spontaneously 
emerges at specific ground points. 

Self-generating V ril energy needs modulation only for the 
powerful transaction of empathic exchange. V ril energy oper
ates in a world entirely separate and different from the inertial 
sphere in which all electrical technology operates. V ril energy 
is first detected through visceral responses (Galvani, Mesmer, 
Starr-White, Abrams). It is magnified in some instances by 
appropriate tuning mechanisms to yield its eidetic content 
(RDrown). 

V ril communications utilize self-differentiating, self-colli
mating, self-directional V ril thread connections; whereby spe-

cific eidetic transactions remain distinct and capable of seU: 
organization. Visceral omni-sensation occurs during speciflc 
eidetic transactions. The sense of"whathappens there ... happens 
here" typiftes this transactive sense. 
V rillic bilocational experience represents action at a distance 
where no connectivity or interstitial travel exists for the partid
panl Inertial threads merge and lose signal identity in conduc
tive media; V ril threads maintain their seU:articulating integrity. 

Isolated batteries are eidetic reactors. Battery materials in 
mutual contact orpromixity engage viscero-eidetic transactivities 
with inertial space. V ril thread dynamics seem to proceed in 
deranged and mysterious expressions. The observation of this 
strange V ril thread language does not enjoin the examiner with 
an eidetic experience. Touch contact may quench the activity 
of certain V ril transactors: gaps are required. V ril energy in gaps 
often increases with increasing distance from a design. 

V ril projections release V ril Light into the inertial space. 
V ril Light is pure Lighl Galvanic metallo-configurations are 
V ril transactors. V ril Light appears in speciftc metal and 
mineral configurations (ground and apparatus). Devices may 
en tune the manifestation ofV ril Lighl Special materials are V ril 
Light stones. Vril Light is pure light. Vril Light does not require 
frictive actions to "produce light". 

Pure V ril Light is organismically vitalizing. V ril light is 
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formative radiance. V rillight does not destroy its conductors. 
V rillight is phosphorescent in densified inertia-detrital spaces. 
Certain diffractors arrange Vril phosphorescence (Plucker, 
Crookes, Tesla, Mac Farland-Moore). 

The enhosting of the pure mobile forms experienced in 
Vril eidetic worlds provides true motance. The enhosting of the 
pure light seen in V ril eidetic worlds provides pure Vrillight. 

Vril conduction leave·spedftc crystallizations in minerals 
and metals. Peering into these patterns transacts sudden 
understandings to recipients. Vril threads passage through 
such V ril crystallization with especial clarities of insight result
ing in sensitives. Vril Light is formative radiance. Vril Light 
gives eidetic translation among and through V ril Templates. 

Basic V ril contact may be achieved through a simple iron 
rod in the ground (Stubblefield, Tesla, G.Starr-White). Enhanc
ing Vril communion requires simple Vril Technological aid. 
V ril reactivities permit technological manipulations of deep 
space and deep ground V ril channels. Lost V ril thread ways 
may be reo-accessed through simple artifice. Vril entunement 
may be achieved with relatively inexpensive devices. Vril 
operators require sensitivity, patience, surrender, and devo
tion. 

The enhosting of the pure mobile forms experienced in 
Vril eidetic worlds provides true motance. The enhostingof the 
pure light seen in V ril eidetic worlds provides pure V rillight. 

MAHLON LOOMIS 
The development of"leakage telegraphy" in the middle to 

late 1800's expresses the very thought of a wireless communi
cations system best. The idea of electric or magnetic "leakage" 
best emphasizes the notions contained in the disclosures of the 
very early experimenters in wireless research. The diScovery of 
transformer action by Joseph Henry was later utilized to effect 
signals; across space. Leakage was also derived from experi
ments in which telegraphic exchange was achieved across deep 
bodies of water. Dr. Mahlon Loomis had succeeded in transmit
ting telegraphic signals through a distance of 14 miles or more 
with a very ruggedly simple apparatus. These experimental 
verifications were performed shortly after our nation's Civil 
War. 

Dr.Loomis was granted a patent in 1872 after severe 
criticisms by an unbelieving academic consortium. Dr. Loomis 
was in communication with another inventor whose work dealt 
with obtaining energy from a special aerial funnel (Benjamin 
Ward). Dr.Loomis developed an aerial generator capable of 
driving industry with free power from the "electrical seas" 
which he found in the upper reaches of the atmosphere. 

The beauty and shock of discovering such an individual at 
such an early date has never lost its mystery to me. While the 
patent itself contains an excellent description of his system for 
natural-wireless signalling, we had to consult other sources to 
find relics of his notebooks and various sketches. Dr. Loomis 
had successfully and repeatedly demonstrated the transmission 
of signals across a valley between two very high peaks. His use 
of no battery source is absolutely entrancing. 

What we have here is the very first demonstration of 
wireless telegraphy. Hand sketches provide the historical 

account of these remarkable experiments. The terms "electrical 
sky layer" and "electrical ground" has made this historical 
document noteworthy. Dr.Loomis believed that an electrically 
active region existed in the sky itsel£ Furthermore, he believed 
this layer capable of powerful activations. For him this layer was 
a sea of electricity. This remarkable metaphor was later echoed 
by others (fesla, Moray). Dr.Loomis conceived of this "electri
cal sea" as providing electrical connectivity between distant 
points on the ground. 

Entrance in this electrical sea was secured with metallic 
conductors. Two very separated parties could be effectively 
united through the "aerial conduction paths" thus provided. 
This invention is the record of a truly unprecedented arrange
ment. From reports I have obtained, Dr.Loomis actually 
succeeded in making several such communications at ina:eas
ingly great distances. 

Dr.Loomis and his assistant launched two very distant 
aerials into the "electrical sea" with kites. Induction coils, 
Leyden jars, or batteries were never used. Such artificial 
charging mechanisms were not required. Dr.Loomis merely 
provided a telegraphic key for the transmitter aerial. A galva
nometer formed the receiving circuit. The "free wire ends" of 
each terminus were driven into ground via copper rods as 
shown below. 

Those who obey and respond with Vril transactions and 
intuitions are amply rewarded. While telegraphic cables were 
laboriously being strung across battlefields and countryside, 
Mahlon Loomis was dispensing with both cables and electrical 
power entirely. ·Vril transacted knowledge demands only 
surrendered participation. Presentations of unexpected won
der follow. Vril transactions of this order draw humanity into 
full expressions of conscious-raising technology for a singular 
purpose and destiny. 

The conception of Loomis was entirely unprecedented 
Dr.Loomis was thoroughly convinced of the existence of the 
"electrical sea" which was independently asserted by others in 
later years (f esla, Moray). While some point out that an 
ionospheric layer exists, we of course emphasize the fact that 
Dr.Loomis' kites never exceeded the height of 4 miles from sea 
level 

Loomis believed that oxygen was electricity. This strange 
theory is vitalistic in foundation. Loomis drew intuitively 
designed mappings of the "smooth electrical sea" through 
which "ripples as smooth as glass" could be initiated. His 
drawings show the presence of"ions" in regular sequence. The 
elevated probes of Loomis were thought by him to engage 
modulations of the pre--existent "electrical sea". Thus in ab
sence of applied electrical power, Dr. Loomis was engaging in 
wireless communications across very great distances (in excess 
of 20 miles by 1866!). 

In Dr.Loomis' amazing drawings we find remarkable 
conceptions which depict aerial batteries for the deliberate 
extraction of "electrical energy" from the overlying "electrical 
sea". Electricity was a term improperly used by sensitives of the 
day. 

Dr.Loomis described plans for a special trans-continental 
telegraphic network which utilized mountain ridges and eleva-
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tions. 
Loomis chose speciftc V ril active sites upon which to poise 

his special elevated copper terminals. Dr. Loomis made use of 
Galvanic Vril principles in his use of dissimilar metals among 
some of his aerial assemblies {zinc on one peak; copper on the 
other). These diuimilar metals certainly intensified his results. 

The developments of aerials and grounded capadtoiS 
began to manifest their appearance during the American Civil 
War. Aerial batteries do not function through electrostatics. 
The empirical experimenters were discovering the laws of a 
forgotten energy sequence which involved initiation through 
high voltage sparks. Though Mr.Dolbear's apparatus had no 
visible spark release in the secondaty circuitry, yet it worked 
successfully through a distance of 3000 feet. 

Many engineers have assessed this result to be that of 
ordinary magnetic induction fields (the "near field'). Dolbear's 
design patent indicates telephonic transmission: audio signals. 
As well known, such undulations require antennae the length 
between New York and San Frandsco to be effectively radiated 
as transverse space-waves. Thirdly, the primary loops were 
never meant to be aligned with respect to one another; this rules 
out transformer action ("leakage telephony'). 

It is impossible for them to make this claim for Loomis' 
patent there was no current at all in his devices. The "electro
static" equilibrium established in each elevated terminal could 
never be analyzed by conventional techniques as capable of 
radiating such energetic transfers of signals. 

NATHAN STUBBLEFIElD 
The most misunderstood demonstration of all these yeaiS 

and breeds of rare such instruments was that of Nathan 
Stubblefield. This remarkable and unknown inventor first 
began research on leakage telephony systems. The impractical
ity of these systems was obvious to the inventor. 

V ril energy operates in a world entirely separate and 
different from the inertial sphere in which all electrical technol
ogy operates. Vril energy is first detected through visceral 
responses (Galvani, Mesmer, Stubblefield, Starr-White, 
Abrams). Much of the results obtained by Nathan StubbleftELD 
were entirely viscera-eidetic in content and not electro-acoustic. 

These designs did not require electrical energy, nor could 
they operate in this manner through electrical energies. Electri
cal energies are inertialized products. Electro-detrital products 
cannot yield viscera-eidetic experience or transactions. It is 
magnified in some instances by appropriate tuning mecha
nisms to yield its eidetic content (RDrown). 

Earth batteries are flowing capacitors which transact V ril 
viscera-eidetic energies. In the Stubblefield systems all energy 
is drawn from the ground. Those who would accuse his device 
of operating because of mere magnetic induction must exam
ine the facts more closely. This design is not a good "battery". 
It cannot develop the electrical output wattage required for 
such operation. Neither are there electrical currents in the 
ground sufficient to achieve these results. V ril semi-sensate pre
electrical energy is the means by which these results are 
achieved. 

The Stubblefield cell is inert in appearance until approach-

ing the ground. The cell assumes a special dark radiance when 
ground emplaced. Terminal wires become especially black in 
radiant sense. 

Further developments which remain largely unknown 
except among excellent persons with whom I have conversed. 
Most academicians are not qualified or personally equipped to 
appreciate what has come down to us through the local telling 
of encounters and incidents having to do with this elusive 
figure. His claimed ability to " .•• take sound, light, and heat from 
the ground directly .•• " are not the mere fictitious nunors which 
some have imagined. I have the documentation of these as 
facts. 

Through the use of (plasJna/vacuum tubes) Mr. Stubblei)eld 
"drew light" from the earth. In the very deepest sense of his 
claim, Mr. Stubblefield did not view his work in a metaphoric 
sense; he did not use the phrase "drew light" as a metaphoric 
way .of desaibing the transformations of earth electricity to 
"power arc lamps". He was directly referring us to the phenom
enon which was legendary in the foothills of our land: that the 
ground literally does fluoresce at times. 

Ghost lights, spook lights, and will-o-the-wisps are myste
rious displays ofVril Light. Nathan Stubblefield succeeded in 
producing the powerful transference of "ground-light" to 
empower numerous arc lamps. Examination of his components 
and equipment reveals those components to be (electrically) 
insufficient and incapable of achieving those uncommon re
sults. With common minerals and metals (configured and 
convoluted) he succeeded in achieving the uncommon. 

Too numerous are the local reports of unannounced visits 
made to the Stubblefield land which was "all aglow as if in 
daylight ... it seemed that sunlight was coming out of the 
hillside". Nathan Stubblefield perpetually insisted that he had 
"taken light ... directly out of the ground". Accounts of 
spontaneous "natural earthlights" have their source in the 
native transactivities ofVril which permeate speciftc zones and 
districts. 

The popular Victorian use of the term "electridty" was 
adopted by those sensitives who used the word when referring 
to viscera-eidetic energies. DowseiS "feel the rays .. .feel the 
currents". Galvani and Mesmer also "felt the rays .. .felt the 
currents" while across the space between metal plates and 
poles. No doubt Nathan Stubblefield sensed powerful under
ground energies of the kind we ascribe to V ril. 

These viscero-tonic sensations guided his placement of the 
"magnetoelectric" cell. The actual employment of subterra
nean "electrical waves" is unlikely. Stubblefield employed Vril 
threads in his systems. These produce no electricity; while 
producing certain viscero-tonic sensations not unlike those 
received from a small shock coil. 

Many inventors had intuitively envisioned and described 
their sense of "electrical ground return circuits": wriggling 
currents necessary to the "completion of the circuit" (Farmer, 
Wilkins, Bear, Ader, Vail, Rosebrugh). Stubblefield never 
replaced his carbon arclamps. Their members never burned 
.out. These lamps were run to full candlepower continuously 
and never caused fires. This means they did not give off heat. 

What was the energy which releases light without heat? 
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What energy releases light without burning and consuming its 
housings? What energy is it which can radiate from an entire 
hillside in absence of arclamps? Stubblefield eventually re
trieved such light directly from the ground itself. .. as witnesses 
recall. They did not see lamps. 

Nathan Stubblefield emplaced his cells at the roots of trees. 
Heavy wires were used to connect with the original arclamp 
housings. These were hung in the trees. Mr.Stubblefield had to 
"work on an area" in order to obtain the "right points". It was 
in these points that the "currents could be felt". Once in place 
the activity ina-eased and self-magnified. Eventually it was 
effortless to obtain this energy anywhere in the area. 

This tra.nsacUvity proved not to be plenUful or available in 
Central Park. Mr.Stubblefield found points to emplace the cell 
but these were not nearly as strong and intensely active. He 
needed more time •.. which was what he did not have. When 
it was suggested that he try laying hidden wires everywhere to 
"fake the demonstration" Stubblefield walked out He was too 
honest to fall in with the rogues. 

No (doubt with time) entral Park would have proven not 
much more difftcult a place to derive Vril energy with the 
Stubblefield design than any other place. Time and the 
continual drawing ofV ril threads would transmute the district 
into an inaeasingly transactive zone. 

The enhosting of the pure mobile forms experienced in 
Vril eidetic worlds provides true motance. Stubblefield "drew 
out .. motion from the ground". The enhosting of the pure light 
seen in Vril eidetic worlds provides pure V rillight Stubblefield 
"drew out light from the earth". 

Ancient legends tell of special glowing stones whose 
radiance was like blazing sunlight. .. at midnight. Vril Light is 
organismically magnified. Vril Light may not be inertially 
radiant; affecting organismic participants. 

Too numerous are the local reports of unannounced visits 
made to the Stubblefield land which was " all aglow as if in 
daylight .• it. seemed that sunlight was coming out of the 
hillside". Nathan Stubblefield perpetually insisted that he had 
"taken light .. directly out of the ground". 

The numerous accounts of spontaneous "natural 
earthlights" have their source in the native transactivities ofVril 
which permeate specific zones and districts. V ril Light is pure 
light. Vril Light does not require frictive actions to "produce 
light". 

Stubblefield illustrated the fact that Vril threads in the 
ground were intelligent and self-articulating. By eliminating 
transmission lines entirely Stubblefield showed that V ril was 
the true means by which all previous telegraphic and tele
phonic messaging were effected. V ril was the instantaneous 
presence which responded to V ril-organic stimulations. The 
responsiveness of V ril to human modulations and need was 
known by the Templars. 

Small arc lamps, vacuum carbon arcs, and Geissler tubes 
require more potent applications of power. Plasma arc bulbs 
produce a far brighter and more natural light under greater 
application of power. 

Stubblefield actually drew out living Vril Light from a 
ground region through the use of these types of bulbs. Perhaps 

it is that these bulbs act as glassy waveguides of an unknown 
energy which has eluded our investigations; in which case the 
documents of the past provide us alone with valuable and 
persistent mention of their reality. 

The Stubblefield system oflightingwas clearly put forward 
in his company brochure. Nathan Stubblefield was honest "to 
a fault" as many conversations with highly a-edible witnesses 
mention. His failure to assay the ground in central Park {New 
York) with a subsequent failure to meet the claimed require
ments of his claims in communicating through the ground} 
caused him to retract his offers and company disclosures. He 
would rather have retracted the entire fortune rather than fall 
in with certain scoundrels who had been attracted to his work. 

The ability of electric currents to traverse stone ina-eases 
with the stony content Most of the Central Park material is 
basaltic in nature; which Dolbear found increased radio con
ductivity. Therefore I am led to believe thatNathanStubblefteld 
was not utilizing mere electrical methods, and required more 
time in order to dowse the Vril veiDS. 

Stubblefield had managed to draw all the necessary 
utilities directly from his Kentuckian earth. This is of course due 
to the fact that he was most familiar with that land mass and its 
peculiarities. neither should we assume that he was simply 
using ground conduction methods; as can be attested through 
careful examination of his battery. 

The reconstruction of Stubblefield's all-valuable work is a 
priority among many of us. we· have bee~ experimenting with 
some indication of success along these lines. It is to be 
remembered that Nathan Stubblefield was not working with 
electrical energy as we know it No amount of electrical power 
could possibly effect the lighting of his arc lamps or the heating 
of his parallel-plate (aetheric} heaters. -

The perSistent permeation of V ril forms throughout the 
history of intuitively designed technologies fs significant and 
noteworthy. Stubblefield double-ground systems match the 
parallel forms seen in altaric systems and other archaic architec
tural configurations built for the identical purposes of distal 
(empathic} communications. 

Stubblefield claimed that he was engaging the subterra
nean energies of mysterious "electrical waves". While no such 
waves may be measured by modem inertial means, Stubblefield 
could sense them directly. We therefore realize that Nathan 
Stubblefield (along with most of his vitalistic contemporaries) 
was calling the V ril energies by the then-contemporary term 
"electricity". 

Stubblefield claimed that he had "taken light, heat, motive 
power, and sound ... from the ground directly". Stubblefield 
sustained vocal transactions between a static ground station 
and a moving vessel Water as a conductive medium for 
electrical signals is problematic. Freely moving charges do not 

· readily exist in salt water. Fresh water is more problematic for 
those who insist on electrical explanations. 

The Stubblefield "battery" could not develop the needed 
power for the effective attainment of communications through 
distances claimed by him. Unquestionable in Stubblefield's 
design is this dependence upon special V ril modulating effects 
and interactions in absence of electrical energy. 
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The Stubblefield "earth battety" was the integral part ofhis 
ground wireless system. Strange aerials were employed in St 
later designs which were galvanically composed of parallel iron 
rods surmounted with moderate sized nickel plated spheres. 
These were empirically found to increase vocal ground ex
change and cannot be explained as aerials by electrodynamic 
theory. 

Stubblefield employed self-interacting Vril threadways in 
all of his designs. All of his discoveries centered around the 
energeUc transactions derived through his Vril cell. Stubblefteld 
repeatedly claimed that the patent office had misrepresented 
the true meaning of his telluric cell when calling it "a battery". 

Stubblefield never claimed to have derived electrical 
power to drive lamps, heaters, motors, or telephonic arrays. 
Nathan Stubblefield claimed that he had derived 
light. . .luminescence, heat, motion, and vocal transaction with 
clarity ... directly from the ground· itsel£. The ground itself was 
said by him to contain all the resources and technological 
means by which humanity seeks the fulftllment of its dvilized 
needs. 

Self-generating Vril energy needs modulation only for the 
powerful transaction of empathic exchange. Meucci, 
Stubblefield, Rossetti, Tompkins, Bell, Dolbear and others 
discovered excessive anomalous vocal transactions in absence 
of applied power through the ground directly. Significant in 
each of these designs is the required organismic activating 
presence of the human voice. 

The human voice as organismo-auric modulation engages 
Vril transactions. Stubblefield achieved the Vrillic transaction 
of vocal expressions directly through the ground itself. In 
absence of articulated lines and guide wires, Stubblefield 
managed the successful transaction of eidetic impressions 
through long distances. 

His legendary means for determining the accurate position 
and presence of strangers on his land tract had nothmg to do 
with trip-wires and mechanical sensors. His sudden appearance 
at the precise spot where thieves were stealing his meager aops 
led many to speculate on his magical abilities. 

· Highly reminiscent ofVril directional detectors and loca
tors developed by Dr.T.H.Moray we realize that Stubblefield 
had also discovered native phenomena which enabled the 
distant V rillic discernment of organismic position aaoss the 
ground. 

V ril contains the motive strength of the universe and 
evidences sudden spontaneous fractures in the earth strata. V ril 
generates heat and may be successfully endrawn for use. V ril 
heat is espedally sensate above faultlines. V ril deep channels 
are vibrant and demonstrate sudden sensate movements. 

V ril threads discharge and arc aaoss surface fissures. V ril 
heat emerges as disturbing tiny black waves. Stubblefield 
succeeded in extracting "heat directly from the ground". A 
wonderful anecdotal letter is presented here. This rare footnote 
in the history of Nathan Stubblefield provides us with powerful 
and surprising insight concerning his use of V ril energies. 

There are spedfic points on hillsides which are perpetually 
covered with patches of dark green vegetation. These spots are 
usually slightly more depressed in elevation that their surround-

ing grounds, and may be found along sunken rille-like aevices. 
Standing upon these spots releases viscero-eidetic experience. 
Visceral portions include body warmth, sudden absence of 
wind and cold. They are followed by absorptive eidetic 
experience in which partidpants are "drawn into the softening 
ground". Stepping off these spots immediately exposes partici
pants in the surrounding bitter conditions: cold, wind, discord. 

Nathan Stubblefield was a specialist in determining such 
Vril point sites. His placement of the magnetoelectric cell 
required at the transmitter site required care and time. The 
success of his placement was determined by his own careful 
sensitivities to the Vrillic presence. Mr.Stubblefteld as a "termi
nal plug" not a battety source. 

Mr.Stubblefteld did not rely on wetcell packs in transmit
ting vocal messages. Mr.Stubblefteld charged his wetcells with 
energy taken from the ground. His long-distance telepllonic 
ground communication system (in excess of 2 miles during 
certain tests) prove to be totally anomalous when electrically 
examined. 

Reports exist concerning the clarity of tone" which 
N.Stubblefteld transacted from a mainstreet upper office to his 
distant cabin some 6,000 feet cmtant from town. StgnaJJing to 
his son by tapping his one-piece telephonic transceiver, 
Mr.Stubblefield was immediately greeted by his son's quick, 
loud and clair-audible responses. Mr. Stubblefield's telephonic 
transmitter and receiver was a simple tin snu.ft:.box which 
assembly was connected with ground directly below the office. 

Several features of this inventor's work prevent against 
accusation and academic assault. Stubblefield had numerous 
qualified witnesses throughout the years of his public demon
strations. Most were allowed to examine all the materials as 
photographs indicate. 

Stubblefield's offer to construct a powerstation based on 
his magnetoelectrlc cell prindple for the town of Murray was 
rejected because of the initial expense of the project ($5000 at 
the time). Stubblefield charged wet cell batteries with excess 
power taken from his magnetoelectric cells for use in other 
experiments. 

His snuff-can cigar-box speakerphone worked remarkably 
well from town (Court Square) to his farm cabin almost 6000 
feet away when using power from his cell alone. How signals 
may self-articulate to such distances defies electrical explana
tion. 

Stubblefield office system was a transceiver which was 
simply tapped to signal a call-in. This infers that the power was 
always "on" at both termini (both were transceivers). If such a 
system required wet cells then he would have had a major 
problem replacing these every day. Electro-inertial currents 
were not active in the designs of Nathan Stubblefield. Energy 
similar to that operating in the lamps of Dr.T.H.Moray was 
received through Mr. Stubblefield's devices. 

The patent office would not permit Stubblefield original 
proposal for a "magnetoelectric cell" for reasons contained in 
electrical theory: where there are (supposed) no undulations 
there can be no induction. Neither Patent Oftice nor Stubblefield 
were correct in their naming the design; though Nathan 
Stubblefield had reasons for calling what he sensed by the 
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popular term "electrical waves". 
The Stubblefield cell exceeds all the other earth batteries 

in that it actually can conduct impressed organic modulations 
from the transmitter site to any recipient equipped with a 
receiving instrument. Nathan Stubblefield claimed gradual 
success in the development of articulating devices by which 
privacy of message could be sustained. This infers that 
(irregardless of other ground rods) the Stubblefield system 
maintains its initial power output undisturbed. Only an enor
mous output of power can obtain the volume and clarity which 
was continually witnessed at distances up to 2 miles. 

Arc lamps were connected to trees .•• and the wires ran 
straight into the soil near their roots. Their continuous operation 
throughout the day did not in any way destroy the buried cells 
or require the enormous amounts of wet cells ordinarily 
required with inertial systemologies. The restoration of "bumt 
out lamps" never seemed to be mentioned in these reports: the 
arc lamps appeared to have been permanently twisted above 
their ground connections. 

The design stimulates V ril trans activities directly and 
requires only proper material composition and alignment. 
Thereafter the organo-vocal expressions provided by a caller 
succeeds in stimulating Vril channels. 

Vril responds to emotion. Songs and expressions of 
emotional intensity stimulate corresponding life-encouraging 
sympathies in Vril. In Stubblefield's vocal transactor the 
receiver determined the V ril connection from the transmitter. 
Vril capacitoiS increase the tones of whole surroundings: 
sounds are heard louder and highly clarified across a volume 
of space and ground. Stubblefield heard the natural whistlers 
in the ground with his equipment. Such developments were 
studied by others (Mwgas, Shoemaker, Tesla). 

It is significant that Stubblefield managed the powerful 
excitation of small carbon arc-lamps with Vril energy. When 
the Stubblefield system is sufficiently charged with organic 
energy it suddenly develops sufficiently excessive ability to 
light numerous arc lamps, heat homes, "exchange vocal 
transmissions with clarity to great distance". 

Stubblefield magnetoelectric cell was powerful enough to 
light several arc lamps in the absence of primary (inductive) 
vibration. No such ground electro-vibrations can be detected 
today; and St did not bury these cells below 6 feet depth. These 
energies are reminiscent of statements made by other inventive 
notables (f esla, Hendershot). 

Stubblefield claimed the need to "work on an area" before 
"success is achieved". He needed to sensitively discover the 
"right spots" to bury his cells. The cell produces incredibly 
insignificant amounts of electricity: certainly never enough to 
transmit through even the 1 mile distance between Court 
Square and his cabin. These activities were witnessed by 
numerous credible witnesses constantly in that opened public 
locale. In examining the Stubblefield design we quickly com
prehend why V ril threads were absolutely absorbed into the 
buried configurations (copper and iron are notable sensate 
transactors). 

He saw his cell as a plug. His concept of natural energy was 
that it was an ever-present pulsation which could be utilized 

through a suitable "interceptive element". His need to find the 
"right spot" and "plug into the natural power" are matched by 
his truly anomalous achievements. He reached a slight impasse 
when attempting the transmission of vocal exchange through 
Central Park in new York. 

His lack of familiarity with the rocky soil there required 
some time for sensitive examination. His lack of time alone 
prevented him from locating the Vril active points. The time 
span given him was less than 24 hows. The stub system was a 
true broadcast system and required fixed ground stations. 

Electrically the Stubblefield cell is disappointing. Engi
neers have expressed this fact. The cell produces less than 1 volt 
and far less than lf3 amp when placed in salty water. This 
condition far exceeds even those which are presented when 
burying the cell. With such energy he simultaneously raised 
several arc lamps (not incandescent lamps) to full candlepawer 
for days on end. Lamps apparently did not bum out. Inertia free 
pure Vrillight does not frictively wear out conductive minerals 
and metals. 

Stubblefield claimed there to be incessant "subterranean 
electrical waves" which could "furnish energy for all society's 
needs". 

Nathan Stubblefield describes and outlines plans for inter
continental communications through his methods. 

Vril heatwaves are sighted above asphalt roads in winter. 
V ril heatwaves are seen emerging from recent road cuts and 
excavations as well as from certain grounded iron posts and 
hydrants. Their visceral experience of great heat meets surprise 
when discovery is made that the radiating objects (or sites) are 
actually "cold to the touch". Eidetic world transactions are 
responsible for these anomalous displays of heat. Such sites are 
also "electro-active". · 

The natural extraction of V ril heat and Vril radiance 
reqUires concise understanding ofV ril transactivities. Sensible 
heat is felt near large grounded iron objects. Intensely wavering 
lines of dissolving inertia are often observed against the 
perceptive field of view near water spigots and faucets. Sensible 
heat may be felt near gorges, dig sites, and rock fracture lines. 
Insensate and semi-sensate Vril generates these displays. 

Sensible heat is felt when parallel plate capacitors are 
grounded in the right points. Such sensible heat cannot be 
measured with thermometers. Gripped photo tubes of caesium 
release great sensate heat when pointed at V ril channels. Such 
designs are often cold to the touch. Fixed transactive "sense" 
distances are discovered with such arrangements. 

Other grounded configurations involve the release of a 
strange peripheral luminescence. Such warm and golden light 
is peripherally seen amid dried fields of vegetation after dusk. 
Organic matter reacts with V ril in strange ways. Other investi
gations have proven that a non-luminous lightform is radiated 
when gaseous discharge tubes are connected through grounded 
rods. 

Nathan Stubblefield developed Vril energies capable of 
heating a cabin, driving a special motor, communicating for 
miles with clarity, and raising many arc-lamps to simulta
neously brilliant candlepower. Such derivations of energy are 
V rillic and non-detrital in their origin. There is a fundamental 
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energy concentrated in the ground. Electridty is not the means 
by which these feats are accomplished. One ancillary goal of 
V ril Sdence is the discovery and development of non-detrital 
(pure) energy manifestations. 

DRAMOS DOLBEAR 
Dr.Dolbear employed capadtative systems for the transac

tion of coded signa]s. Amos Dolbear's patent {1886) revea1s the 
first ofBcially recognized ''wireless" arrangement for distant 
communication in America. The obvious features. include the 
notion that signals do articulate and travel through the ground 
to their destinations. 

Dr. Dolbearreplaced the overhead single telegraph line by 
using the ground itself as the conductor. The desaiption of his 
several experiments employed the use of "opposite polarities" 
for each terminus. The transfer of "currents" could only 
powerfully take place when the polarities of transmitter and 
receiver were opposed. 

This significant necessity revea1s the activity of V ril in the 
system. True electrical energy is never transferred between the 
termini by such means. The absence of aeria1s significantly 
provides us with a comparative measure of energetic transac
tions taking place. Dr. Dolbear's device did not make use of any 
spark-release at the secondary side of the induction coils. Vocal 
undulations were delivered to ground through rods. A tele
phone transmitter was used to transact vocal expressions 
through an induction coil. Dolbear's device used audio cur
rents directly into ground. 

The opposite polarities of transmitter and receiver were 
necessary in the articulation of "ground current". Later devel
OpeD made use o~ ground ray-guides to further amplify the 
transmitted signals. Such guides enabled V ril articulated sig
na1s to enter subterranean depths through eidetic projections. 

The arrangement disclosed in Prof.ADolbear's previously 
undiscussed patent gradually became the design "of choice" 
among others. The sudden move toward high voltage em
ployed induction coils with arcs and gaps. Dr.Dolbear used the 
induction coil in a manner analogous to that utilized by 
Rossetti. Dr.Dolbear inverted the symmetry however: using the 
ground in place of the tlne wire. 

Varieties of designs which "shock the earth" are found in 
hundreds of subsequent patents. European patent collections 
contains vast numbers of these diagrams and schemes. The 
"wire-less"theory became dramatically more detailed when 
new discoveries based on these wireless telegraphs appeared. 

Dolbear used the use of ground itself as "the line" to 

replace the need for setting up expensive and fragile telegraph 
wires. In order to achieve the effect of ground when using a line, 
Dolbear had to reverse his tbin]dng considerably. His design 
encorporates the mirror-image of ground (for wire) and capad
tors {for ground). 

If ground represented a tank-like "electrical capadty" for 
the line, then to use ground he would have to supply a 
correspondingly large Uuacial "tank". This we see in his 
disclosure. The relatively large pJa.te.ca.padtors we recognize is 
just this needed "tank" for each end of the "ground line". 
Electro-vocal exchanges require huge capadties. These huge 
tanks are missing in Dolbear's design. 

Dolbear's patent for a ground activator is notewo4by 
considering the academic time-period. Dolbear's patent tllus-

. t:rates his intuitive sense that energies of some form were 
travelling through the ground. It is significant that his paient 
illustrates this energy as having an "undulating" quality: the 
V ril signature. 

Manifolded capadtance (used as aerial) in place of un
folded capadtance requires explanation. Consideration of 
Dr.Dolbear's design as electrical reservoir capable of absorbing 
and expelling electrical impulses realistically fails. Dr.Dolbear's 
design would never work without extremely large manifolded 
capadtoiS. Addition of small aeria1s did not measurably inten
sify the transacted signals. 

When identical material configurations are aligned prop
erly they mutually transact eidetically by translating their 
partidpants into the same world-place. Dolbear discovered that 
signals altered in quality and clarity when transmitters were 
placed upon speciftc minera1s and metals. Experiments with 
double ground configurations releases sudden eidetic trans of 
surpassing quality: experiences which are unmistakable and 
not easily forgotten, 

Dr.Dolbear investigated the production of special 
shadowgraphs obtained through the use of strong electrical 
arcs. These photographs were taken through a table with the arc 
just above a photographic plate. The plate was in the table 
drawer. His mystical nature was fluent. He a1so developed the 
electrostatic telephone. The documents speak for themselves. 

Dr.Dolbear intuitively designed V ril cabinets which ex
tended the Vril aurae among communicants. One obseiVes the 
enlargement of the human V rillic aura among those who 
engage in conversation and who converse through telephone$. 
These portions {striations) of the aurae enlarge when such 
persons are seated in rich organic settings (wood cabinets). 

• 
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UNITED STATES PATENT OFFICE. 

MARLON LOOMIS, OF W ASBINGTON, DISTRICT OF COLUliBIA.. 

IMPROVEMEN-r" IN TELEGRAPHING. 

8peci8catJoD tormiDg part ot Letten Patat No.lft,871, dated Jaly30, ir.t. 

To all tclaom it may COIICtn&: 
Be it known that I, lliHLON Looms, den-

. tbt, or W aahingtou, District of Columbia, have 
in,·euted or di8CO\"'ered a new and lmpro,•ed 
M~eufTt'legraphingandoCGenerating Light, 
Heat, and .Moth·e-Power; and I do hereby de
cla&re that the following ia a full desc:ril)tion 
the reo£. 

The nature of my inveution or diaeovery con
aista, in geueral terms, or utilizing natural elec· 
tricit1 and establishing an electrical aarreut or 
circntt for telegraphic and other purposes with
out the aid of wirea, artificial batteries, orca
bles to form such electrical circuit, and yet com
municate from one continent or the globe to 
anuther. 

To enable others skilled in electrical science 
to make use of my dia1e0very, I will proceed to 
describe tho arrangements and mode or oper
ation. 

As in dispensing with the double wire1 (which waa first used in telegraphing,) auu 
making uae or bat one, substituting the earth 
instead or a wire to f~o· ne-halr the circuit, 
10 I now dispense wit th wires, using the 
earth as one-half the, "rcuit and the continu
oats electrical element far above the earth's 
surface for the other part of the circuit. I al· 
so dispense with all arti8cial batteries, but use 
tbe free electricity of the atmosphere, CO·Otler
ating with that or the earth, to suppl.r the elec
trical dYnamic Coree or CUI'l"ent for telegraph
ing and ·for other useful purposes, such as light, 
beat, and motive power. 

As atmospheric electricity ia Connd more and 
JDore abundant when moisture, clouds, heated 
currents or air, and other diasipating influences 
are left below and a greater altitude attained, 
my plan is to uek as high an elevation as prGC· 
tfcable on the tops of high mountains, and thus 
penetrate or establish electrical connection 

with the atmospheric stratum or ocean overly
ing loc-.al disturbances. Upon these moantain
topa~ I erect suitable towers and apparataa to 
attract the electricity, or, in other wonlt', to 
disturb the electrical equilibrium, and thua ob
tain a current or electricity, or sbocka or pnl
sations, which traverse or disturb tho positive 
electrical bod,r or the atmost•here alMn·e and 
between two given points by com.municating 
it to the negati~., el..-ctrical body in the earth 
below, to fonn the electrical circuit. 

I deem it expedient to use an insolated wire 
or conductor aa fonniug a part of the local ap
paratus and for conducting the electricity doWD 
to the foot or the mountain, or as far away aa 
may be convenient Cor a tele:rat,h·oftlce, or to 
utilize it for other PUll)()&es. 

I do not claim any new key-board nor any 
new alphabet or signals; I do not claim auy 
ne\Y register or recording instrument; bnt 

'Vhat I claho as my ian·ention or discovery, 
an(l desire to secure by Lettel'8 Patent, 1- . 

The utilizatio11 or natural electricit)" ftoom 
eleT'ated points by connecting the oppoaite po
larity or tho celestial and terrestrial bodies of 
electricity at 'different points by suitable con
doctors, and, for telegraphic purposes, relying 
upon the disturbance produced in the two elee- ' 
tro-opposite bodies (or the earth aud atmos
phere) by Bn interruption of the Continuity Of 
one of the conductol'8 from the electrical body 
being indicated upon ita opposite or corre
sponding terminus, and thus producing a cir
cuit or communication between the two ·with
oat an artificial battery· or the further use of 
wires or cables to connect the cb ·operating 
stations. 

Witnesses: 
BOYD ELIOT, 
0. C. WILSON. 

liAHLON LOOlUS. 
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Mahlon ~~is was ~onducting· ext)c:rimc::nai·J!A 
·~aerial. telegraphy" before Marcom 

. . 
J~., ..... ·.: .. by Th~of~ M. Hannah --~----:"", 

E·vERY6NE knows that Marconi is genef!illy credi;ed 
with making wi~elcss communication practical. Al
most no one ~nows that :i nO\~ nearly forgotten Ameri
can dentist, Dr. l'Yfahlon Loomis,. conducted· wireless 
cxpet!~eots iri Vfrgini~ eight years before Marconi . 
was born. That l\larconi and ·not.Lobmis is now ~ailed · 
the ."father of radio'' is due largely to a matter of ti~- · 
ing-Dr. Loomis was_ simply a generiltion ahe~.d of his· 
time.· 

·Born July· 21·, 1826, ·in -~pe~hdm, -~e-.v_ York; .. 
l\Iahlon Loomis was the fou~tlt"of nhic ch~ldrcn horn ' 
to Professor Nathan Loomis a descendant of J<~~,,h · 
Loomis who sailt·d from England to MassachuSetts jn 
1638 and a year latl'r was.. nne hf the fimndcrs of Wfnd~ . 
sor, Conncctkut. i\J.ahlon was not the first. of his fami
ly to exhibit in\'l'ntivc and mcchankal talent; llis 
f;tthcr -\v.ots a founder of ihe AmeficmJ Et'hcnteris ancl 
Nautical Almanac. An older brothl'r, ~c. was :m 
inventor with several patents to hi~ cn·clit. ·Jfe also' 
cxpcrimcntec.l with cll·ctridty, ami it may have l>et•n 
from him that ~lahlon anruirl·d his intl'rt·st in things 
dectric4tl. Anotlu:r sdt·ntifi<.·;tlly-minded n1emhcr of the 
family \\'ils l\1ahlc_,~l·s cuntempomry, Prufcs!lior Elhts · 
l.ciClllli~. who w:ts a fr<'lJllt.'nt contrihutor to the 1\rm•ri

WII Jounwl u{ Sc:i«'Hl't.' :uul othl·r journ:ils, writing pri-
rharily on lllt'tt•nrolo~y and astronomy. -

Ahout l816; l\ 1ahlon's family rnovl·c.l to Sprin~vall·, 
Virgin'ia. Fror11 tlu·n·, in Sl'ph·ml~t•r, lij·IH, 1\lahlon· · 
Wl'nt to (~1t'Vl'la11CI, Ohio, to study dt·ntistry. Ahout 
IHSO, hl· returra·cl to Springvale to nmtinuc his dl·nt:d 

• work. As _a travc·lin~ dl'ntisr, Itt· l:th·r practi~·~d ~arious 
ly in Earlvillt:, Nl·w York, CambriJgcpon, ~1assa-

' 

-chtt~setts, ~nd Philadelpiua:~I~ ·~s·s~ -whil~-pra~cing
: in Ma.ssachusetts, he receiv~ ·a.~tent for a m.Uieral

. plate tkaoli~) p.rOC5 for "'~king:arti&cial"teeth. I~ 
_November, 1856, loomis and h'is bride of a few 
month~ moved. to waslii~gion, 0.: c., whe~ he .began 
.a den tal practice which .he -~as. to~aintaln 'of£ ~~ on 
for the n~xt 20 .years. A' few years later, about'' 1860, 
he became interested. in electricity-~ and exprimented 
with forcing. plant gro~ by rfteans "~.C" buiied .m~tal 

. plp1es -t;enn~e~.-t~·-batterfer.-Hc~s to'. have a-· 
c~ic:ved 50me success with these expcz:iments, but the 
·high c95t' of. the batteries ruled out any ·pf!lcrical. appli_. 
cati'!n of 'the t~hnique. . · · . · 

. ·· Loomis's experiments i~ wire1~~s tefe~phy began 
sumctimc between 1860 and 1865. HiS--6rst'"investiga-' 

• . . - t·-· . 
lions involved a study 'of electrical charges .m·'·th~~p-
per atmosphere;· he hopcd·that this natural sOUrce O'f 
c:lc.-ctricity could ·be used JP teplace -~tteries. Ysin.g 
kites attached to metal wires, he obserVed that a wire 
sent aloft at one· place wo~ld induce,a Row of.'elcttri~ 
dty to ground through another .kite "wire sqme distance 

. 1 
nwny. Out of these experiments' grew hfs bChe£ that· 
the: earth was surrounded. bv an "aura" ·whic.h he 
t<.·rmcd ,lt .• ·cr .,.'st:-atic sc~:~~ He furthe~' ~licv~d · th~t- if 
the '\tntic -~a" .were penetrated by two aerials· of suf
fil'it·nt and CtJU:il h~ight,. it ·would be possible .to tf:!ns· 
nl!t signals __ bct:-v~cn t~cm. The distance coveted; he: 
hc:licv<.·d, could he ol~nost. unlimited .• JAamis himSelf 
t·xplni•wd the cun<.·crt this wny:· " .. ~ by: e~ending i' 
wire to a certain olritndc it strikes an ele(tric c~nent. 
whkh ~viii communicate to oil Qther' wires· ai ~e 
same height." ~ . _ ·... . .. · ·· ~· ' . • •. ;,: · · · · 

! 
• •• 
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Loomis's discovery, .:-vhich h~ called· ·"aerial= .. teie..~ium ·o(:.k-t&OusaDCk-oH~.i1ibfi. --~~--~ .. •& 
gtap.hy, .. was ~ccess£Ufly qemonstta~ 'i~-~1866 in ._ :planned !'.to .. telepph f!Om~a-liigh.:-~~·~~~- 1- ~ .. 

V~rgi.?ia's Blu_e R!dge Mo'tnt~~n~~- ~ ':he~pr~nett ~~-:- ~ountainsto~~~ig~~t.~'kofth~:AIFS:~V.e. 
pro~ent scentJSts and electnoan_s, ·LOomiS. tra~s·~--. ln-18~, a_ group ofBosion-&n aers a ,.!' •. -.t1!' ,.~~~.~1 
mitt~dsignals_between Coh.octon ~ou!l~~n a.qd B~rse··. ~~··~~Dlj~~ tes~,-but the- Bl~.~.·.·=.··. ·f.l 
Deer Moun tam. (LoudOl\n·County);a distance of abouL ~fc of i86~ WJpecl" ~em out and the-leSIS~ 
14 miles. ·He used ··~c) c;tdinaty-Jqtes-·~th pteeiS of·-···· poned;.nie -~ ~~rtune Welt1;~~0'VJ);,#4~j 
copper mesh at~ached to t&e.~d~rside 'of. eac~; ~e ·-:-'later 'wheif~-pup-~ Ch!ca~-p~ ~-~ 
kite "strings'' were 600-~t-lo':'g ·P.iec:~ of_ copper .~re.' • .liy the ~hic:agO. ~.,. . . ..:·, ~:·--:-· -~ ~r:=;~~ 
Near the grou~d" ~th wires w«;_re. con11ec:ted to' gal~ .. _. . _Meanw&ilei ~mis's .experi~ents.hact~:.-~.~ 
vanometers (inqicators of·el~nc current) and then to . ·. attention of~atorCharles Sumner, ct.~~ 
ground thro~gh pools .. of wate(~-~lte_mately_ Jhakin .... -l~ho,..mmura ed. b -a re . . . .... ;·· _ ... t . • • ,. ' 

and-hreakin 1 n.e ga .vanoqte~c;r Wit . ."introdu~ed _into· the Senate; on Jan~ar:y 13. 1869, ·~ 
its. kite 'wite resultc~ in a"d~flcction or the ~r ·COif-'...:.: "Loom.is. Aerial Tel~ph' Bm:·~e .bill a5ked; Eo.I ai( 
neded to the other wire, and 'n this wav "messages"--act of inco~ratibn for _die Loomis A~l .~elegraph_' 
were exchanged between the .stations.-~ • : . . ·. ' · . 9o~pany' a~d- for itn, appropriation o.f $50,~ tO per£ec:t 
~h: 7de~ails of the experiment are .desCribed -in ~oor:n~~ disc?_ve~·a.~.~ ~~ke it pra~i~;,}~. s~p.pos.~~ 

Loomis s dmry: · . . ... ,. _ . _ 1'1t request Tor 1 1charter .and 6~apc1al ass!stance; Jte 
The equipments and apparatus. at both sta&iohs Loomis Com,parif'J»roposed to transmit from the Umted 

we~ exactly alike. _The_ time. pieces of both parties State$ to Euro~ the·same .number of, messag~ as the. 
h~vmg been set·· a lake •. u ~s arrang~d that at pre- _r~endy ope· tted transatla~tic cable. and to do it at 
c•sch· such a~ hour and m1rrute the galvanometer at · . - , . . · · 
one station should be attached, to be in circuit with one:-s1xteenth .the cost. It was mtroduc:e;d 1nto the House. 
the ground and kite wires. At t~·e oppo~ite station the following July. ·: _::. 
scpnrntc nnd delibcrnte hnl£-minut~ connections were 
m:1de with rhc kite wire and the in!tntment. TI1is 
deflected, nr mo\'cd the needle at the- other siation 
'with the S&llllC ViJ,tur and predsiun BS if it had been" 
attached ru an ordinary hattery. After a lapse of Live 
minutes, as previous)~, a;!inged, the same _perform· 
ance was repcart.-d witp---tl~e. SOlme results .... · It con
tinued ru rrnnsmit SIJ,tnals' only abOut three hours 
when tlte cit'cuit became inopcracive by the moving 
away of the upper electric body. 
Shortly ;tfter the l~luc Hidgc demon~tration, Loomis 

suct;:cedetl in trnnsmitting signal~ two . miles between 
ships on Chl·sapl·:ake Bay. llere, however,· he lowered .. ·-. · 
\vires over the sidt.'S of tlie ships .ami trnnsmitted . 
through the w:uer. 

At some time during this period Loomis reportedly 
livetl . in Lyndthur~ ami he rnny h:t\'C cnntinucd his 
\vircless l"Xtx·riments in the mountnins nl·ar that city. 

As a furtlwr ll'~t nf his tht·oril·s, Lomni!\ wantC:•,r 
to artempf wirl'll·~s cnn1nmnkation hct\\'l'C~ rvtt. Sl;mr- ., . 
ta, CalifMnia, nnci Mt: ·Hood, Orl·~on, ~ distam:u o( 
ahout 275 mill'S. App:1renrly l-,cl·ausc of a l;tck uf . 
money . (ht• l'stirnate~l. the c.'XJ>erinwnt. would cost · 
ahour $20,000), lw. ah,uulonc.•d this idea in fa\'or of n ..... 
mtll'h mon· ;unhitious sdwrnc.~ which lu.• J",l'c.•tl \\'oialtl · , 
atrra~t finanl:i;t) hal·king. What he proposed wns· noth· 

. ing lt•ss than t ransatlant it· wirc.•lc.·ss communkation- . · 
Arnc.·rica to Europe hy ritdio! Bdi~ving, n!(':alway!', rhat 
the scc:rt't of wfrrlc~s ·tay in ruaching ·an ·etl~l:t.rified · 

• ~ - • ,s;... -. ' • ,._ j ·.... ... ·~ ~ 

A sketch 9f.the Loornia telcgrapli:aet on~ 
· fi1e in the patent officc,.dt Waabingt~n. · 
From the Literary Digest, July 29, 1922. . 
•. ....... ~~ ·-~-·- . 

...... •. I -'--··~- _...:~·-:·:.:~--. 
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In additiop to Senator Sumn~ ,., :the Bill .. was. sup- ~ - . any other m~ain . .:OIHipo&-·the-glohe.iiicitliei Wn•;-~ • 
·ported by· Senators ·~driclt, Porn~, Wilson· an.~i- . ~. ?uctor, ~l?:i~ ~.all . .pien:e.-this. p~e-an~~Y~ ~~.;J 
others. Other senatQrs,.h9we~er. ridi~uled l.oomis·and-~~prc:sseh-!_~!~11,_,'\ ~'Y'th~l~~;~d::Ju::Jiaid_ ~ - -~dfcaoE. ~-::l 

. · . ·. ._ . ·. .. . . · _ tor, -~ ~~ .. sna ·marr.. e engw .an -uuraaon . ·.··.• 
h~s pl~~s, and the ~dl \~a~ shutd~. !ro~_CODJPUt~ee ~o- -~:- eaCh _vibration;_~~d-mdRat~ ··by: any 'agreed. system-: .. ~ 
committee and act1on ~~:~-s· r~peateaiy.-,.~elayed.-~.~t. CJf .JJoiatfoa; 'conviHiolc: mto- hinnan -~guage,--the-··:-: 
Loomis's supporters refus~ · to . be :.diSCouiiged.· __ A_:_- :: -messa~-~- th .. e .. ~~J.a~at' the~int_ of.'~t. _&~t~:: 
lengthy discussion of the·. bi~I tQOIC _place "i:n the House: . ~~~~ :- . · · ., :· · •• . · • . · . · · · -;- ·· 
of Representatives-on ~ay 20 and ~I, J812 •.. (At issue ~ · · ~t~~m~!Y. -:noug~ the. idea of_ npples o~ wa~ero~ ~ 

-now wa~ · oqly· the question .. of .in_co¥ni:tio~, the ap- . _ -~ke 1~ ~~~ s~l~ :.used ~y to e~l.aJ~ the pnn~ __ 
propriations provision h~ving. already been:. re~oved :.- gp~e oE.el~.~gneuc. ~tJ?n., tit~ pn~a~.!~:~P!I!...: ~ 
from the bill.) Congr~sman Jolin _A. airigham;_ of ~ .whlc~.~~l ~d~~~mmu~~~~~ -JS~..:....- .. ~: ~~- ~ 
Ohiq, who had iptroduced . t·he bil~ ~nto . the· Hoq_se,} • . Tpe W~a~gt9n; D. C.,. ne~spapers (ollo~~d th~ _ _-
said in support of _it: "I understand that· the high¥" ball ~~ugh •. ~~~ ,•!td Fer:all~ supi'?~ed· ~t. ~ . a 
authorities on electricity in America and. in Europe ApriJ 14, ~& -~. ~e S:UntJar _Chf'C?11u:ls .. sald. . · ... 
sustain the theor~ upon which the project is based.". IE there· be tt'U~ ~ the ~rno~ ·. : · that te~e~ph~ng. · . 

. : . · . · • ma~ -be done .Without Wlte or cable, .ac:Cordmg to. - • 
Hcpresentauve -~~~~~ha~, who, w1t~ Senator Pomeroy, · . LQoniis's plan,. th~n !'C~ --~ink eve~·.P.Ossible faciijty . • 
h~d seen Loom1s s aet1al tdegr~t>h demo_n~trated, was .. slif?uld be a~c:Orded th~ undertaking. . , . 
to· remain one of Loomis's m~t faithfui-· ~pporters. In other cities, edi.tdri&l ~mment ~nged from~ pc;>lite · 
He and Representative Conger. were largely responsible scepticism t? ·outright ridicule. ·Typical ~as.'tlie com• 
for keeping the Looinis Bilf alive through neatly_ four .ment of the ~ew York-Jounull_ofCommBr_ce (Febru: 
years of Congressional opposition and ·apathy. . ary 5;•1873): i:'- ·. · · ._ ·· ·· . . . · · 

During the same deliberations, . Mr .... Conger ex· As we· understand the Loomis pbn, it is something. 
plaincd the principle <?f ~I>Cf;t-io~ of "aeri:~l teJeg· to ~is ~-IF_ect- -a~d ~ders arc caution~d n?t to !au~h ' 
raphy" in the foHowing way: · too bo1sterou~l~ at_ at! . ~ -~~ .~~t to -~E~.!_!t..,.till 

· J • 1 'b · . . - · - -- · · -dttmonsrrated . . • · _ 
• • . ca~1smg c cctrtc:t \'I r:lttnns. or.,. Wii\'CS to . pass M · · · · . 1 th S · ;,tic ld M h ·. R 
around the world. as upon the swfacc of some quiet .. ~re cnt.lc~ was _e pnn~ •e , assac usetts ~-
lake one W:t\'C cirdt't follows.anurhcr from 'the point 1mblr.can (an ISSUe! of 1869)~ In truth, ~lr. Loomis IS 

of disturbance tn the remutdt shores, so that from.. !' d~amcr, and an illustr:llion of :what• ~0~ ~id of 

... 

' . 
. -.. ---~:-·_ ...... 
. ' ' . .· ... -~ .• ~ ... 

·~ . ~-·· ,..4.,..__, • _.:. .. ~· 

A Mkt-tefa of tla;! Iu, .. ~ .Hiclf(C! expc~rimt•nt, with expla·n~tory ~oteA. Signals· 
Wf!rc Ment hy "Actial Telegraph" betwcpn the two ata~iona. 
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·S1m1lar ~ents-were-~ad~ b).· _o~sa _pa~rs;~ =:. 1.. '""·: ihe •c~ .least,.~ "'4 p.~g~bly .bti.;~~;!!. ""l ..... 

. On January 16, 187,3,-the Laomas ~tll:was ~riijfr-~~~..U~ ~ ~ •~P~ a.!ltenna..;an~ ~)#.i:Df 
brought to·~ vote ~ ~~ .~ena~e ~nd wu. p~d by a- . :Mo¥.p:af9~dy, it ip~ ~a.t :~Y .:.in.!¥-Ft9!i~ 
vote of. 29 to 17,, wit~ 3? s.:nato~ absent.:. 'Jte ~~d .. ·~ -~~ ;Mie.~.t he:pr_Odu~. ~~ ~~-t~~lv!!.krl! 
shows that h~ithe~ of Virginia's. senJors-vot'ed·_oh the · ~ ..unkDo~gly,·-p~~. ei~~niagne~c:.:~a!_~~j!j 
bill. _Five· ~ays~later.P.resident.:Grant·siga.Ccl~~~-~illt~·~~ils ·oE •. ~-pl~om~--~ haye Eo~~!-~1 

. thus. inco~rating _the ~mis Ae~al ~el~pn C'4m· ·.i«~ .. ~~~.:.~hj~;~~e~~-~~ ·~~;=;: 
party. What had-J>ee_n ac~1~ed by all_·o~~as':Actuall~.~~tr.?.S -~~~~~rc:ou~~.~~ 
nQt ve~y- much. Not· only)1aCI-the request.for_.&~~cia~ ... -a-~ae.sparl:-pp. ~J~-:-th~ wor~d'~·Sisti, ;.···: :;~?" 
aid been stricken from the.bill-and-this ofa,;urf'e~"'JIS~·-;::· .U~Eortu~i~y,-. t..Oonn.:s~~d o~. transmi~~~~~ 
a critical setback to Lc;>omis~ plans~but the extW ~f ;.. -~not very ~se~l. ~e-·depended _upon :a~heric:~~-::~ 
the company's corporate powers~$ tes~ to th;- tric;ity·for his.sPurce oE poWer, and this" waS, net..very-;.._ 
District of Columbia. It ~ould operate elsewhere ~o~ly · rell~bie, .Md Q'e :was~· not· able t9 det~. h~ signals be-~ 
wi.th the consent of the state concerned.· · · ... cause·tfifi-~tector had ·not yet l?een invented. F.uither: · 
. Dr .. Loomis did, how~_vc:_r, h~~e .~e· satisfaction· of re-. ___ ~his .. plan . .Eor:li~tit .. coi;s~imte:rtiODril~ ~ 
ceiving, the first United States· patent eve~-grantecf for-· t~in!x:\.voula not_ ~v.e su'cceeded. But useful or n9t;-'~ 
3 system of wireless telegraphy. The pa~ent,. N~..:J.~9,-· .. he J,j~ -~PSII\~t ~gnals: over a c~nSICI~&le distance 
971 and titled_ .. Improvement in. Telegraphing,~vtas . ..:. ___ ~J!jout the:aid of~~ires. Had he'~J~le to develop 
issued July 30, 1872, two years befo..re Ma.~CQni, '*!as his giscovery ~ ~e might no~ be recognized as the .. m..: · 
born. · . ~ • . . · . ·_yentor of r;~dio;the United States.might .. be ~own. 

During the remaining years of his life, LOOmis prnc-- a$· die birthplace or ~dio~ ~nd Virginia the" state ~h~e-
ticed dentistry only to the cltcnt necessary to piovi~ it was fi~t~e~onstraied. . · _ · . · • · · :: 
himself with sufficient funclS with which to continue · 
his wireless experiments. In the late '1870s,' he began· 
l'onduc.:ting experiments in. the mount:tins of W<.-st Vir· 
ginia. On two peaks ahout 20 ·miles apnrt he .erected 
steel m:tsts atop wooden t,)wers (these· replaced the 
kites of his earlier experiments) and reportedly main:' 
taind fairly regular c.:mmnu~il'ation betwec!n. them for. 
months at a time. During these later tests .(about 

. Loomis naay·have comiucted sorli~ oi hie. . ·. 
· experimenttt near Lynchburg. . 

. . ..... 
-... 

.. . " .. . .. -1878), he is sai4 to have coni~un~catcd by .telephone -.. . 
as wen :\S hy tc)cgrdph, a}d\otlgh it is ·~Ot ·clear· how : • ' • 
this was aCl.''Omplishcu. . • I ·"'·--:-·-·....;·-· -------..:.J- ~:...;.----

On Octohc:r 13, 1886, itfter a week's illn~ss1 Mahlon ,• -r · ·•. ·. 

l.oom~ died at his hrnthcr's country home ~ T c.-rr~ 
Aha, WC:·st Virgir\ia; he was (JO yc:us oi.J. At the time"" 
of his hrotlwr's clt·ath, Cc:orgo Lc)Cllnts • remarked: 
"During his la!'it illnt'ss ~tt.• was tiplifted and strength·· 
ened hy dw consc.:imrsru·ss that the \vorld would some·· 

. time undt•rst:md :mtf n•:\lizt• the grandeur of f1is dis· 
l'OV(•ry." 1ft• also <fliOtt.'d J_tis hrntht•r,as snying: ' 

I know rlwr I :un hy 51Unt', c:vcn.m:my .. rc-gnrtlcc1 ns • 
n <.'nmk - hy some•. pe•rhap!; ns n fool : •.• hut I 'know 
I am ri~o:hr, un.cl i( rile: pn·sc•nt gc-nc.~mrinn .Jivc-s long ' 
cnou~lt riH'ir opiniolt!i will llt! chimKcd .~.and tht'ir 
wonclc·r will he• that rhcy cliel nnt perceive ir. ''hc:Core." 

• 'I shall rwVt'r sc.·c.· It prrfc-c.·rc-rl - hut It will he', Rnd 
ntlll'rs will havt• rh~ llCinnr of the- _tlis,·nve~y. · 

· • l.oomis's pn·dit:lion was, us \ve 'kno\v,.. fullillcc.l. Mar· 
<:onj a11J orlwrs \V('I\t on to pc.•rff~ct wirdt"sS and m;tkc 

' it tlJC wonderful mc:tr\s· of c.:umniunication it .is today. 

... ....... . 
' . · . ..;" ··: 
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· THE wA.¥: o~oRLo.-::-· · ..... 
... • J . • . J ; .··•.· • . ~. ~ ~--. .• . . ... . • . . : .:.:. •. ·:_·_ · ~r--. ..·-:~,.rl-;,h~;:--K~~Iau~-~ ·: .·· ;~ --. · ~---::: 
'. ·, ~ ;-: .. ··-. ___ .;:_ .. ---~ .. :;- .... ·---·· .' .... _··; . · ... __ :..;;_ ~ . . _. 

·rHIS.is the way~-of all ~-__ .Wo'dd,_· ·--,._::._~~--.--...:.-.:---.._. 
· . :The: Ja-w ·of.~c#ij&-e-;a~~ce.- ~ :: -~·-: · -:·· · ·_ · 

·. !Jilt on~ there as '!_lio:le ~o~'s to.- pa~ .. -.... ~ .. :~-· _: 
That.other·rolk-may··diflce;·:-:...--~:-~,··.-: · · - ·- . · ·-1 

• ': • • • • • ; .•. • • • • ··~ ~ •. ~.::. • ~-· • • # ~ , 

That one'·nulst weir.tbe~hlidP(.~ent~~:~ . ·=.:~ ... ·, ·--~~.;·J~·-
A~p~p~r ~ied.l:o b~).t-· ?~-- ... -=-:::-~~-~~--t-

. That he·wt,.~ ·makes; the ~~~g·song· · ... . :.lit;_·. : .-.-. 
·. Has: not the heart to ·sang;.·~:~·. ; • ·! ~ ·.• ·.o:~ - · ·- - . 

I~> • I_ .'l .·; _-,~~-:· ... ~~:.!'·~~~:,~~;~-~~·-··.· :-~: 
. ~ . -~- .. : __ ·.- .. · . .--~ ·. ; ! -- ~---- .:-·- . : .... ~~- ': =~::· . ---; 

.THE PiO.NEE-R ~IN• .. TELEGR.APH-INC'WITHO)J~T-- -~ 
--r- •.• .. -- _ ... ~---~ .... --. . ' .• •., • . · ___ .. )::i~.WIRES. --· _,'!". :·. -- · · J • 

""'t. . ~; 1G~orgt~mis. · .' · -··. .. · ·. · 
• • . • ·II£-- . . • • . 

. 1'he :ic:coapanying illustr~tions are ·(rqm original sketches by J;)r. ~mis. . , . . 

T HERE .. is_ ·r:~thirig ne"! _u~de·~ .tl~e~~-- _ i;;g~-·w?dd~ut_.wiustra·ti~, w·~re. pu~~
sun, S<lld Solomon t': and ·hts ·. ltshed . an Frank. -Ltslae s. Jllustrate.d 

· .. words find corrobor~6n to:day · P~prr. · ·. · · ~ . ;·. :_ _;::-.~. l
in the case of \Virclcss'.'FeMgraphy, as .. From ~ach· 'Of the two m.9untain 

J.t ~1as been recently chriat~ncd.: Its tops an ordinary· kite .. was_·el.eva~e~ 
first ana ·marc poetic ·name,. ~erial· conne~ted with· an· iasulafed copper 
Telegraphy, was given m~re than th.irty i ·wire·. atta~h-~d. a~ the lo~er end to a 
~·cars ago by· Dr. Mahlon. LQomi~ Q( telegraphang apparatus. The · oper·· 
\Vashington, District of Columbia_, lts • ators . of-''each. ·parry. ·were provtiied 
lliscovcrcr·and inv'entor. ··'.Both these ... with,gooa telescopes; with :whi.ch they· 
words .... discoverer" and .. inventor," : could' sight ~rom. ooe ~t4"tiori to .the 
arc needed to. describe -the· m~ntC\1. · other and read the signals. :When ~all •. 
processes that preceded telegrapl}ing- was in .readiness, a_ mes~a~e wa:s· sent 

·without wires.- · · · · ... _____ ,_.. by the doctd~ .• ~IQng .. the :wire .of· ~s' 
In J86s,· 'after .years or s'tudy 'an~ kit~. 'and 'wflS_ received ·at the .J>.ther 

experiment, Dr. Loomis _perfecte~· ~tation in all res · _ _'. . · .. 
_plans......fu&-t~egraphing-wit . ·. J es a een connected wtth a- ;wJte 
·connections between ·poi~ts however in· the ordinary way .. ~n thi.s manner 
clist~nt. llis invcn~i?~- \\;as. ·c;11led. the -~-~mmun.ications~ere .:kept~p-:-:-untit· 

· Ae-naL.T~egraphJltss first successful the fact was thoroughly demonstrated 
experiment a(- a•ny ~onsjderablc rtlag· that telegr.aphiog: could be qone.JI.S: 
nituclc was made abf)ut 1868, irom the · · rF:u\ily without ~.-·with conne~ting 
tops, of two p~~!1~1e.nt 'P.eaks of~' ~ircs~at_ least ~e~~n.'Pbin~s:at-~~is· 
tl!e Blue I~ldgc · 111 Vsrg~m,· sortle ~1stance a par~.·.' • · ·_·-: - · · ~i.· i ~·· .. 
Cl~l~tccn nulcs apart. A full a·c- Dr .. ·Loom&s -.-was .. ?~l~t.e-d..._th· :the 
count of these opera~ion~, · with .. _a" .1sitccess :of the ·e~~-e-~~~~;:~~~-~hc;>ugh·. 
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h~"had C<lnfidently e.xpe~ted it. ·lt~ . to pen~ry: .• BaiftedJ,.but' not dis-... 
turning to \Vashington, he sought coura(.ed,- he ·returned-to Washington· 
financiaf a~d to eriable him . to.· try a . ·and qevot.ed :his "spar~ime to the fur-. 
sim~ar . experiment on a. mor~ ~x- ther -&~udy .of elect~dty Btnd ~.indr:ed 
tended scale, as calculated to gtve. · matters. Pursuing: the th~r1es ·tbe 
greater public confidence .in the prac- . c9rrectness 9f which ·had·alrea.dy_heen 
tical. workings o£ ."tht ·Aerial· Tete- so satisfactorily.~~ea, he conceived 
graph·. His purpose was to.go .to the .. ·the idea o(t~legr~_bet.ween ves: 
Rocky ~Iountains and erect a station .· sefs 'tt sea without' wire connections. 
~n the iag of. l\-Ioun~ Hood and one --·The··-experbnt;B_t -.~vas· tried~ :·on th~
on the top- of 1\lount .. Shasta-two ·of .. Chesapeake-= Bay 'Ylth perfect success, .. 
the highest· available po.ints, sitluated :: betwe~n ~~ipS. a~ut· twq mil~ ap~--
abottt one ·hundred nulcts apart. H~ I.am no saen~t myself and·have but 
;1sRed· eqough money to ro'btain suir-- little knowledge;.: of elec:tricity, so: I-· 
ahl~ ectu!pments, maintai~- his Tamily .. · can .. na~te'"iheie-~ve~ts o~ly .iii~ 
dnrm~ Ius absence,· and pay th~ me~ language of ·a layman.· TI\e. tne~ 
employed, (rcsiring nothing for qiin- ~! t~le~p~g b~~)Ye~n ·fbeflwoves:,: 
sc.:lf except ·actual expenses.:. About sels,, as ·I. understand 1t, was. .. as fol-.. 
twenty thousand dollars was need~d · lows: . . ·.· : · . . ~ · 
for this purpose. · After dilige~t ef- · On. ~ach vessel ~vas a. telegraphic:. 
forts· to get the . necessary amouJ!t _ ~appacatus~ ;.A- .wU.C was at~acheq. to 
pledged in \Vashington, lie. visited .the instrument tnd one .. end. thrown. 
~ ew V ?rk and· Springfield,. M.a~sa- 'lnto. ilte water ~to a wod~rate depth;. 
chusetts; ancl at last, through the as.:. Another, ins1,1btetl . wire·· of .much 
si~tanc.e of Austin Day df the former g_re~ter Ieng'tlt ·was' ·let··~own tq a 
city and two or three others, the fur.ds greater depth into .a colder stratwn 
were t>romised, and preparations · of water:·· The, two strata of water of 
were nearly completed, }Vhen the different temperatures thus ·connected 
financial cri!'is of "IU"ck Friday" oc-- to the same battery ntad¢ a 5=oinplete 
currecl in \V:tll Street, involving f1is- . cir!=uit, and enjlbled c:o~mu.nications 
patron~ in ·tossc~ so, serious that to ·pass .between .the two veS'Sel~ ·with·· 
they were ohliJ..!e·d to withdraw their out other conn-ections. ·The exptri~ 
promi,.;ed aid: lie returnef,l . to 'ment resulted in complete suc:ce~s. · 
\ Vasr\jngton a net re~nrnc<l the practice · On the . same principle. he· was. 
or his profcssiqn, hut never for:' .. teet to believe! that the ·warm current 
a r_noment ahatulor.ted the great enter- of the G~ilt Str9J?l~ ·if "similarly con~. 
pnsc. · nected .wtth the'5.dJ~cent colde water, 

In the winter of tR6s I spent s_ev-· _w.,O_uld afford a means of telegraphing 
cr:tl days at his residence in Washing- ':t" great <.listanca""7perhaps as Car as a. 
ton. He hacl just cumplete(J a .w'ritten . decided difference in · tempere1ture is 
lcct ure on the suhject of his discov- niaintaincd-: Tclcgr:tphingL between 
t·r~·. ·wtridlw"as :tncrw:trd!'C -d~livere<l-;-m~'lin~inrOM:trs by :-niiil~1S. or 
in Washin~ton and other cities, 'thus inductive electricity was fully ex
to some extent replenishing his de- plain('d by hia~. but ··so imperfectly 
J•~<·~<:d ,e~chequer :tnd enabling him to co_mpreh~mle~l by me t~lflt. r. refrain 
v1s1t Ch1c:t~o, where, after .ce:tscless . from e1ttemptmg. aJzy dcs<:tlptlOJl._ __ ~ 
efforts to secure~ a pledge or su~c.;.i~nt l\1 eantir~te h~ c:'?ntinued· his e.ff?rts 
funds, lu· :tt lt·ng-th succceclecl 111 oh- fn hn1e. has thbones put to prC1C:hcal 
t:tiniug- the pro111ise of thn·<~ C':tpital- t<'sts "on a larger: scale th:ln l:ae "'as. 
i~h in that <"ity to furnish tlu.• money ahte to accomplish unaided. ~i.e ap-. 
rc·quin·d. AJ..:'aiu pn.·parations for the ptiecl, to CmJgre~~ for an. appropria
Rcwky Mountain trip were nearly tion of .fffty. 1thousand dollars ~o· be 
p<'rfet"t<'cl, wltt·n the ~n~at fire in Chi- expended in furtherance of hi.s enter., 
c:~g-o oc<·urrrcl, recludng hi~ p:ttrons prise, nncler such rcstrietif:?~~ as:Go~--

·~ ~ . 
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~r~ss migl1,t ·lmp~se .... The · bili _·was i~vention; prob.ab~y there ~~ ~~t;: but it ·is: 
mtroduced in --the-Senate-by -!.Mr'- · n~t ·wor.th our w~~E.e _to meet- •ny proposa-. 
S • 'f. ·M · h · · __ uon ql tha "l'md watJrrsn~e '"WDt'ki-
~~ner. o · . .~ac usetts, on ·the lauilfea..:it · atLthe·creat iuventious .when 

th.tr~~enth. day of Ja.qu .... ~~y, ·I86g, as·. ~ey fi~t ~ppased.. It ii only a few y~~s. 
wd1 appear by the followtng extracts ~go· . sance the ~rst !Den ~f the 11at1on 
taken· from the. Co~rtre_ssitnaaf GloB~ of. sneered ~t t~e-magneut.t~Ie~ph~ but the 
that date: · . . . ·· • •. .: •. lelecraJ?h t~um(lhicL •. Now, t&ere m~y be 

· . • - _. . .. • · .so~urg an· thas, an.d 1· hope that the pa-
"Mr. Sumner:' I present the- ~etition o1 pers· ill be sent to the~proper-co:mridttee,· 

Mahlon Loomis, M. D., of the .District of -~and t at. they wiU.aamine the idbj(ct." 
·Columbia, ·who believes that he' has in•· · · ~].{~-'-Pomeroy~ .. ·1-hope-·tenators" will· 
vented a _new mode of te)egnphing- w~ich: ·not .thi~k' Trom ."a~:( ~~atlls Uave .made. 
~c submats as a great and valuable 1m- t~at ·I ;sn~red .at this amJ*ovement-. I b'"~-
prO\"emcm upoo any former.· mode "known heve tn at. -1. hav~ seen· two os: thr 
or discovered: He:briefty says: · .. . ·experiments, ancf f think thet:e i some 
: ·• '1-"he nature ~f ~~~~ discovery _or jl)ven-___ thi~g _i~ it •. _ l. have·. seen. it· teste in • .• 
~aon an gener~l term.~eon$is~s i~ establish:- . s~all way,··~!'d-"I ~m""":~Dcl~~~<t,to:-th. ·. -:_ 
ang an eJectrac current·or .csrcust !or ·tele---willsu~ • ~ r ~ 
graphing without the ·aid of 'Hires or cable1 =: · · · -- · · · ·-• : -i -~~- ---· · · · ~ 
to. form su!=h e.lectric.al ca•.z c~ts and-cir · March-J.I~S~~bm._.the__colt~ 
ct~ats. ·· A~ m daspensmg '!'•th the double · ·gressio~ral Globt,- 4ist- Congrc.&4-2rul-
wtre (wluch w~s .at first" us~d)· and. using session!} · · ~:· · · 

·but one, allowang and .relymg upon the ·. - ·• · · .. -· 
earth· to form the one!-half 'of. the circuit, • -· • · - : ' ·· r ..... '. 
so now I propose to dispense >Vith both . · . Mr. Pomeroy: ••t .,~ov~ thac the pets
wires :and aU artificial batteries, using tire uon and acc~mpan~ang -papers o~ .Dr.
earth a& now to form one-half of the cir- · Mahlon Loomas. whach were referred to 

- cuit, and the continuous electrical element · the Committee c¥1 Patents last year:, be 
f:tr abo\·e the surface of the earth for the. · tak~·n fr'?m the filn an,d ;referred to t.he 
otlte!r p.ut of·. the circuit.' · · Commattee on Appr~praataons: Th~y ·re· 
.... Aft_er Aettin_g fnrth -at son1e length his late- to~ a sy~tem or te!cc-raphang w~h~ut 
mvcntaon or Ius theory, he asks. Congress the use !l( .war_e~~~-beheve he wants some 
fur an appropriation .or fiCty. thousand. dol- appropt"tahon ·to ~~able h(m to telegrJph 
Iars under such restrictions- -:rs Cnngr~~~ · acr9s• .. thc: ~~lant1c. Ocean. without eathe~ 
au :at impose, to· enable: hini. du'ring the cabl!= or .wares. .I 1 know. nothing of t.h·e 
next yC':ar to c:mnpletc: ·the demonstration. merats of at; but I1 commend the enterpra~e 
In presenting &J1i~ petition- t dC'sire .. to say of the young man. He asks to .. ha\'C: .has 
th:tt I I>C'rforrn a duty, and I· content myself papers ref~rre~. to the: $of!!mattee on 
with rcmarkinK .that: it . is either a Jffeilt Appropraahons. ·· , · · 
-£~ of moonsh&nc · er at marks a great • . · · ·• · : : · . . 

epoch in the prnir'~is of 5nvc:n~i~n. I do • . The· motion . was agreed to; put 
. !1ot undrrt:ake lo expr~ss an ·opmao.n. upon ultimately 'the m:ttter w~s in~cfinitely. 

1t. I :~sk the rcft"rt-nc:c: nf the pc:tttaon tp · · ·1· -·'·I ·11- ... L · · .. • ·· b. ·• · d· 
the C01mmittcc on r:ateJit!'." . • postpone< . .lY a 1 on. .oomts~ o tame 

· · • · letters patt:nt fpr _Ius mveptton.:. The 
Rt'm:trl~c; were m:t<lc tfpon the suh- follo,vinft ·forms a p:trt of tfu! sam~ 

ject· by Se_n~tqr~· Wlllcy, Grimes, ~(r{o. 129,971, patcdJul,x 30, tB_J~):. 
I 'omcroy :tn<l ~Vilsqn. moving it.s ref- · · ~ ••·. • .. - · ·• .t : 
crcncc to othcr.committees· · ... · .. De it knowa that 'bilahlon Lonn1is,· 

. • . ..,. I denti.st. o(. w,.h nKtOn, i'Jr.ict 0' Colum-· 
Mr .. l'nm'i"oy: . "I cli(J nnt nndC'nt:md bia, h:~,·e invented or discovered " nC'w and· 

· tht• n:1mc of(thc r>etitioner. Wn! it ~iven? in~prov~d·n1od~·or tt'ltgrap~ing aiul.gener·-
J.,•t lht" n:une be rt"ncl, for T w:mt tum to attn~ h.,;ht, hc.•at lWei· motl\'0, JlOWt'r .... · 
h:~ ':e the b~nt'fit u( it, w!!oe.ver he. i~.': : "1'he nature or my invention or .'di,coy-
. I h~ Ctu~:r Cleric: ... 'Ibc fCtltJon as-- ery. consists'" in gcneraCter.ms o{ ,utiliilil¥ .. 

S,l).{n<'tl l'f:1hlon l:nC)I!1is; M. D.' . I. . n:atural c:lec:t.ricity- and establ~~1t_in'K a nat· 
Mr. \V1llry: '.ft " n.ot .an apphcat on, ural ~lectrical curren~ o~~·t l~r tele-

a.;. I undc·r~t:uul 11, fur a J>atrnr, or any·' Kr:aphac and other · puq.,Oiei.Without the 
tluu..c of th:tr duar:u~tr-r." nit! o('wiret, artificial hatteries'or·cablu to 

}1 ~· Sumn.rr: ·;But it is for. an ~ppro· form such eledric;al ci~cuit; •ttd' yet con1~ 
(lrl~l Ill!!· wh1~1 Will he a llllJSIIttlte for I 111UiliC:ttt! rro\n tone .''I:ODtiq~nt Of the I(IQbC 
p:~tt"nt. . to anoth~r· ) • t · · 

M r: \Vihon: ".1 ho(le the (let it ion wilt "'To en~ble ot~r· :ikilJed ·In 1elcctrical 
lw arne ·to tlu· Cnmmit~~e on ,~aten.u. I icit'n~e to inalco u o o/ my diseovery, I ..Vill 
fin not know thnt· th~_rc •~ anytlun..c an the delcrtbe thd :a,.. 1~mef\ta aAd mode:• t\t 
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operati~n:~ As . in dispensi~g · wi_th th~· .~. OhiQ, 'in a ·speech :before. the Jlouse, 
.dca~b1~ "Ware {wluch:w~s first u~e.d ~n tel~-· said among. other .• hings: . . 
graphmg). anu makmg use of one, subsu- ·• . ' · · - · • .. · . . -· .. ·· 
tut:~ng the ·earth instead of a wire to 'form · ·' .. The .practicabilitY" of this project .'pro
one-half the circuit, so I· now dispense posed for an-~erial Telegraph is a question 
with botli wires, using tlie earth as one- · which l .und.entand has puzzled some of 
half the circuit and 'the continuous electri• · the inast experienced' electricians of .. ibis 
cal element f:tr' above the' earth's surface·. country. I .diot profesi to· know a.sy•· 
for the other part· of the circuit. L~ .also . tl1ing more· of thi ·subject thall' a child, 'but 
disp,ensc: with all artificial batteries, but use · I understand al1tlu: ·highest authorities· 
the: free electricity of -:the ·o~tmosphere, ~o- on electricity, botb in America and ·~turope, 
operating with that• or the earth, to supply - sustain the .theory .upon .which this ptoject. 
the electrical dynamic force or current -for· is based •. No project of •hia S9rt was·ever 
telegrapfting :tnd other useful · pun)oses, demonstrate~ wilhout experiment and ·triaL 
suc(1 a~ light, heat, and motive power; ·I· art.d expenditure.· • It was · what . was said 

. •• As atinospheric electricity is • found belOre whe~·the first application was made 
·more :tnd more when moisture, clouds,. ·to C6ngress for· some. sort ofapp'ropriation 
h~ted c:urr.cnts of air and 'other dissipat- . to demonstrate tiy tri~l-.nd experimen.t. the 
in){ iilflucnc('~ :\r(" left be-low and' a grc::iter . practicability or the magnetic. telegraph. 
altitude :ut:tiucd, my j,t:m is to.st•ck as high .. We fteard in this chamber the.other night. 
a~ elc-\'ation _as practiC:lbfc on th~ tOpS 0~. W~l\..,~ ~grQt .CoVent.' Of .h"Uituin •bistorf
hrgff mnunta1h:o;, and tim~ trenc.-trate or es· W:tS being ceJebrated, that tfl.C: first .ez:~diav· . 
tahlish c.-h·ctric:ll connections with · the• .• ors • o£ demonstra~ion · were absolute fail· 
atmo!ipherk stratum or · oce:ui overlying iard. · The only \Yay to know whether what. 
loc:tl di!iturbaru·t·~. Upon thelie mountain . is her~ prop9sed is practicable, ~ither· for 
tnps, I cn·ct suit:thle tf~\~crs :1nd ~pparatus purp~~e! of telc:g~aphy or ~qr the purp~_~c 
to attract tht· clectrJcJty,-or an other .o( utahzang electr1caty Cor laght.or heat·.Sr-
words, to dist urh the clectric:al equilibrium motion, is to tzy it; and lhere is no 9Y to 
and thus nhtaiu a current of electricity, or try it, I apprehend. without· sorne' c6"sid-
shoc:ks, nr pul~ation!', which tr.sverse or ~rable use of .capitaL- •J pra7· the ·House to 
uisturh tht• po:o;iti\'C. C'l<"ctrjcal body or the .. consider it favorably and allow it ·to 'pass. 
atr~10suhcrc afu,\·e :pul _hch~eco two giv~d If no good comes of it •. there can Lbe_..no 
pornt~. by t'nmmnnlt'~atmK 1t ro the' nega- . harrn ~ ·and favomble actaon by the ~{ous~· 
ti\'C clcl"trit·~al ho«ly in the t•arth bt"fow, to of Representatives ·on the bill .will signify 
form the cll·\·tril':'ll cirC"uit. I deem it ex- . to-the World th~t the House is disposed l!l 
pcdi<'lll to usc· :\11 insul:atrcl wire or cqn· consider, and not treat with 'derision :ant\ 
du~tor :t~ formiiiK a part nf the: local ~corn, every endeavor to ·better. in so01e. 
nppar:uus arul for c."nruluctintc the tlcc:tric- ~ort l!le c:ondi'tir• .of individual :and 't>l· 
ity down tn tht· font n( thc:·mnuntain, or as lec:tivc:. nu'ln.•• 
far :tw:ty as ma~· hr coiavrnirnt fnr a tclc:· I" · · · .'~· ' ( than. ten 
gr:aph oflic-t•, or to ut ili:r.e it fnr other 'or a, p~r10u. 0 more , • 
purp,!sc-s. • · , . years, endang .an 1873, Lo(~nus-s 

"I do rant daim .any new k~yho:trd .nr .'\erial Tclegrapll was the s~llje!ct or 
any new alpt_,:alu·t ~>agn:tl; I d~ not clnlll\ m:my ilewspapcr criticisms. Some 
any w·w n·~oeao;ft·r or. rc:cnrt11ng m~trumtlnt i I' 1 · I' 'I h · . 
but wh:at 1 claim' as my invMltinn or eli., '·were: ( aspos~' ~o n~ 1~\1 c t e ru.att~r, 
c:nvrry, a11d clt·sirr.. ·to !lc:c:urc: hy lettCTs others treated 1t wath the gra~tt tts 
patc·nt, is the utili:r.:ttion of natural dc:ctric· impor~ancc dc;serv. etL "The Was lng-. 
sty fn~m t"lr,·at.t·cl pnint~ hy rns~nrc."tintc the ton pai>dt:c \ll'i a ritlc \Yerc or the ttcr 

_oppo_SJlc-R'·~•nty -nf.th• ... ~lto!'lltnl-•!•d-t'"r:--ct:\~il ~ fc.. · c tlotfttioo~~ · · he,:e. 
r~~rnal hllch«·s of tiC'ctrscsly at dalltrtnt c: · \ t , I • · .. 
rwint~ hy suitahle cmuluc:ton nncl for gtv<'n, not , only as showmg 1 ubhc 
tc:l~graphic puqu,~u. relyinR upnn the dis· opinion on the subject •. hut as show~ 
tsirha~t"e pr<~chat"r«l in thC' .two t'leetrn· ing the publicity 'thc:n given to it. TI1co 
oppns1t~ huth~, (of tl!e. C':trth ancl tlm'.'\ stil"rir

1 
events.' followinrr .the · w:tr 

pJu•rc:) by :\11 IIIIC'rrllpllflll of the: t'UJ~IJ{IIIIy f • "' • 
of nnt nf tht- rnnclucton fmm the ¢1ectric::d cau~~ t us ..... onc o( the most uupor· 
body hciiiK iucJi,·ntt·«l upon it~ npflnsit~ or I tant mvcntinn~ or the age~to be lo~t 
~o,rc·o;po_ruli•~J.t tc·rmi11us, nr_11l t_l1111 prucltu·- sight of for m:my Yt:ars :, but .fntcre~·t 
au.: a l"lrt:nat or t'lltnr_n_u~ut·atllln ht·twt·rn j~ now· rt':l\\·ake~~d in the $ubj~t by 
tlac two w1tlauul :111 arllht•aal lt:lfft•ry or the 1 11 ( 1 " ~ • · f • 1 
furtlac·r 11 o; 1• .. r win·~ or ,·:ahlt·s 1., c-unnc·t·t t tc a q{t'' anv~utaon ··:.o. tgt or 
the ('o•oru·ratin..: st:lliuns." ~larcon.i. · 

TIH· suhjC'cl. wa~ :also clist'll!'iSCcl at From the w,uh.inl(tOrl '.'C,\r~~kl;:. r. 
. "Tht· hill lnt·urporatinar 1he1 1-oomla· ~crlal 

considc:rahlt· lc:ug-tlr in tht• I louse of Td«'~oeraph Company palled ·th~ Senate 
H eprest•Jl.l ali Vl'S. J 1\ciJ.:"f" Binl{hilm of yt·:Ut·rclay, :uul with the al~naturo of .the 
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· 'Presidt'nt will brcomt a law. The propos•· stand th~re is a propositioll ma~c by the 
tion ou which· the bill is basrd is to tele· cof!!Pan)' to transmit the: aamc: a~y.ou,nt of 
gr:aph (rum .a high point o( the Rocky nfiHagea that th~ cable transmi~cM .ill any 
Mountains to .the hi~ehest attainable .peak paiL year for onc:-sixrec:nth tne n1onc:Y. 

--Cl!Lhe.Alps. · -AL GKb1MMnt-•tOWfl'-1s-to be paid. . . , • . 
erected, on the to11 o( which an apparatus II r.; • .. The House. Com-r,ll'tee 'on Com· 
C"apahlc of ~oncentrating electricity 11 to be merco Gt tlicir mcc:tinl{ yesterday agreed to 
put, by means· of which, it ia c:l:aimet.l, :1 . report favorably on a bill 'ntr~'"~d by 
:-tratum of\1UmolSpherc will be reached of Mr. Bingham to''.incortlor:&h: the Loomis· 
Jtcculiar dtf:{.(,ic sensibility. It is cl;~imc:d• Aerial 1'ele!groph Com11any •.• Thi~ b\11 pro· .. 
I hat tllc: sliHrt. t llulaation at .one tower vldes for ·the \\.,e . of "tlle Aerial telegraph 
will ,,r,tlucc: n c l'rre&ll.,~ula:ation :at 'r lltll3fatus invctntcd by Dt. M:ahlon Loomis'". 
the othrr." · • ... . the: \veil kn9wn dt:.ntist of this city. ,No 

1 f. "We see many comments in our e,c-· cnm~tctillt(· wires arc to be u~ed, the in
chanKes in .rcJ.CartJ to the Ac:ri:1l Tclcaraph : ventdr clalmi"lf that b~· extendfnlf a wire 
Cu~ut):llly (tli!lpensin~. wit!•· artjfidal bat· to a ct>rt:ah~' altitude! It atrikC?- an ele~tric. 
tcrw:t, e:ahlc!l, etc.). 1 he Suntl:ty Chronic/1 C\lffl"nt wluch will. c: mmunacatc · to. all 
was the first Jl:lper to draw· public: attention . other wlrcl ~t tho· tam helaht. T-he blll 
to this aystt·m, ancl ~to advocate a libcrnl pruvitlcs that the ca'pltal'1tqc;k' phaJf ~.c=:two 
~ppropriat.ion by Government to put it mtllion dollara•tf.necded~andJiam~.asJn., 
antn practu·:al working orc.Jct. \Vc under·· coqJoa:mtors Mahlon · l;oofnla, Alexand~r . . . 
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city, P. R. Amidon of 
Boston,: and Isa:aC:· 
Lukins ·or Delaware." 

· Wertdei~·: Phillips .. : 
delivered a lecture 
in Bo~ton on "The· 

1 
Genius· and· Mech:
anism of the Saxon 
Race," and drew ~l .. 
_beautiful picture of 
what elcctridtv is 
,·ct destined· to :tc-

-~omp.lish, in which 
he said: ·' · 

".\Vc ·stand to-day . ." 
and laboriously lay a · 

• wire to . San Fr:m-. 
cisro, five thousand 
miles away, and with 
one: man at t':tch rnd of 
the win~ send a mess:al{c:. · 

._:msl ·think- it a l{rcat 
.achievement. Uut the 
men at eadt end 
know wh:tt is sent, and cnnlcl.·hetray tite 
confidence reposed in them if they pLc:ased. 
\V e think we have rc::ached tJ1e goal i but 
t.he palicnt ingenuity of the Saxtm bloQd, 
of the Yankee race, will ~c:ep :tt work until 
finally in your granclchilclrc:n's day it will 
:wnd a mr~sage frnm San Franci5CO to 
Host on without a wire. N n 111:\n at eith~ 
c•ncl 'will know \Yhat that mt·ssaJCC: i5, ancl 
it will run both w:iy5 a~the scune time. We 
:an: oi1ly touching just ·on the ccll{c or 
fringe nf the K:irmcnt, ancl uncluubtt'dly 
rlectririty, supc:rs~dinl{ steam, ·\viii light 
our houscs, J'c:rhat's lirt U!' into the air, 
qrry us across the world, and absolutc:l)· 
au;ake mnn the lord, without a rnovc:rnent, 
of creation." 

poin't of the c:lectrical period he 'speaks ·of 
than perhaps he imagines. There is ac this 
moment a citizen of Washington, whose 

I name ·is Ur. M. Loomis, who is prepared: 
.to demonstrate to any .. t:ientbt in the 
.world the 'truth ana pcacticability of what 
Mr. Phillips advances, as a mere theory. 

1, Dl". Loomis has ,:riven many of the ~est . 
years of his lire to the study or electrical 
science, and has • proven to his own satls- .. 
faction, and that of o\h.crs.- the utftity of 

. tbis gr~at inntor as a means of c:omnluni .. 
·cation of 11Jtht and hrat, An<t a thous:anrl 
other 1mrpose·s entc:rin·l{ into· the physical 
and mechanical ·lmlfl'.ovemeht of· mankind. 
His plan is to r't'ach cert3in altitudes by 
natural and mechanical ;appliances, so.as tC? 
form ·a connection with the natural cur-

The fopowin~ .ncwsp:tpcr com-· rent .of elc:.ctt:i~ity surroundina-. the ~ar~h 
IP<·nts on tlte lcct urc · nf Mr. Phillips :mel an wlu.ch at floats. and, wath .the aJd 

- · · r·-~1-;t.(·- 1· -· ·~(f ··1-··~-···--0f-n~R'UataQ-pla~·-Of;-·11eedlu,-b--f~4l-
!'lfC O '!' rc:. :as s 11 JWIIlg" IC cc ll'fg • JHUH•s to Jclegr:aph front any two gaven· 
at I he tunc: points, it matters not what ·the disumc:e 

' · i i~. without the :aid· of wire, cable, or the 
"N() cluuht Mr. Pllillip!l, in KivillK ~x- prr~rnt artificial battery. His me:ans of 

prcsaiun lu thiK lii'IIUt ifni thnul(h~ UI:\Y 1 • fnrn1in~ ll eotnplcte ' circui~ . jbelwt"en 
~tavc: _tt"Jt •. with. his lll'arc.•u, LhnJ hi:t lltJ(ht of. lhe- natural stratA.., of electricity. above 
unal(111at1o11 wa~ so111ewhat c-xaKK•·ratc:d, unci chat which i~. con~tantly •passing 
allll lhar what Ill' .lh•·n proplac·sic·cl \VII~ tp tflruul(h the t":arth, will be ·by . •arti-
111" the~ work of 1111 a~c· f;tr :alw:ul o( !J~r.~ 'facial wiru conatt•rfing with the 'earth and 
own; that the- reality ~~~ ~uc·h :a ciH'!1111 was the two points u( attittulc: connected with 
not .dc:stint'cl for uur time-, :111cl lhaJ it !'I rev· . the elc:ctrlcity :above. ·This is much better 
rlataons hrlolli(C:cl In lhc rc·c·c·ssc·~ of a far . rl(plainc-cl by :a diotKrnrn, but ·any cltc-
fnlurr. Hut w~ fc·c·l some~ priclc~ in tc·lliug triC"ian .ca11. rasily undc:rstund what we 

·Mr. PhillitJS that we· ;1n• muda ru·:ar~·r the mran. Thr~~ cnnnt"ction~. onee-.eP.~l~ 
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mad$~ rna'!' can· rrr. aO ag11 ta .ee.Be, draw ·ec1 with leii_.iiy~r:-.-; lli~ -lOlloWJng:is·· 
from t~.e mex~aUJuble. r:es-:f!~_tr -~ho~ ~~ · from the New York Tribune.--·---~. :__;_ 
e.lem~nt.tbat w~ll ~ot .only-superaede ~tea~,· · ~-- . . · . . . · . • __ · 
hght and war.JD_our · bouses, · but ail 1ts -· "The man. w~o · proposes to tele~h · 
adaptability even. JUrpa• .the ·atravagaJ¥ ·without wires-·has been-·clfscovered.. He 
prediction o_f Mr. fhillips. . Yes, such. is-· "l.ppear~ beforf. the Senate· yesterday as a. 
ou( faith· in the irre~istiblc:~d..inevitable_ ... .petitioner.- for- funds Jo--per:fec:t ·hii ·disc:QY•: 
laws 6fthe.AlmightY; that we believe this ery. -We. h9pe. ~ther. than believe·tliat he 
power:fur eJement--electrictt)--Will eventU• .. 1nay have hi~ On somettling of the Utmost
ally become_ the road of coinm.uiiication -~u~; ··but he should• remember that it is 
bet ween this ana g.th.U....hahab.itable worlds. . not' Ule ~ wa:r. of disco\i:erer, .and inventors 
This .. Mal.· be stretchiq_ the .pos:aibilliy ·: t atten on:.~vernment jupport.~ . 
pretty ·hzPd, but not any more to than .. : New York ·"Tiff414:,- .. A geniu~' in the 
science has done heretofore. Dr. Loomis District. . of· CofuJDbi-.· ~has discovered· a 
has received a charter ftQin Cengresa with meaJts of 'telegraphing without the aid. ~t 
corp9rate pbwers to organize a. stac:Jc.'cOm--wirea- or- cables.---..- ~:--:e-Se'natar Sumnet
pttny to test' 'the . utility of· hia .theorj; but ' well remarked that the ·scheme. was either· 
unfortunately, it is so grancl in its ·con~ep.. ·til moons&iae o.r·.ag .epoch -in telegiaphing 
tion that moneyed men ·ahrink from it, and ... that" ritarJCed a most( :flonder.ful improve-. 
as they· can see· no immediafe sSiYidend::.:..· · · ment in -science."· . :the: TiiMi ~ that; 
forgcu~ng that there is a future bexond ,.• before Ciongre~' _ap,p'ropriates~ fifty • lh~~ 
their own-they treat. it as mythical, and.--- sana do'Han to ita de~lopment·, as·' prQ.· 
'lorJ.tet that· there e"er' ·was a ·.~an lJke .. · posed, it' wo·uid ~ :,vep_ }O fi~<,l ~ut wliich. :. 
Morse, who· not .only. suffered and- was· · I · ·· h I f .:1•' · • 1 
laughed at, but lived .(o.see the vindication :· · . t;J$ ~ot t e pu_rposct 9 uU~ ~.t:tac e 
of his per~everanc:e and the triumph qf his to da$parage the mgenuaty· o£. ?•gtu~r 
thc~r.y. Dr. Loomia oc_c;upies· the tame ... M;rconi • or· pluck .,'a/ single laurel 
po~~taon to·da>:· he lab~ra under tile_· aame 'from his brow bUt. simply to rescue 
obstacles; and as restrained by aome.oppo- 1· 1 • f. 1' · h · · · 
sit ion; and' we rear th.ttl unless the Govern- ~om. 19rget u n~ss. t e ge~tU'S, per: 
mcnt or some liberal gaft of capital renders··· sastent efforts and dascouragmg strug
him the ai(! rcriuired, his gr:and id.ea. wifl ·~ gle_s of t.he briglna~ inv~ntor of. the 
h:n:c to w:ut for a mote enhghten~d •ge. ~ ~ystein of telegtaphang wathout wares, 
Tlu~ .should. nor ~e •. and we ~ope that· which involved every principle claimed 
Amcracan· pr.tde wall not ·suffer Jt to pasa · · · · Th , • 
out of our hands, and the credit and Jtonor· to be. of tecent dt~co~~ry. . e .mertt 
be reaped by others." . . . or tlhs gra.nd. concept!on .. a~··:o.f the 

._ ·4. JiNt t'et-~~ 1ts prnctacaWlity, ·made 
Numerous extrn\:ts !t'om ·contem~ ;more th:m a quarter~~ a century ago; 

poraneou~ publications, speakh1g in belongs. to the Uqittd States. After. 
mo~t enthusiastic terms o( the dis·· 1873, until the time o£ his death in 
cqvcry and urJ:ing upon U>ngress to 1884, th~ struggles o£ Dr. _Loomis; 
con_~_idcr favorably thc"petition for a · single handed and alone, to 'win 'fo~ 
stiltable appru.priation . to enable the ·his . discovery a recognition of · its 
di.;covercr to demonstrate the truth ·wor.th fornL an· tpisode in t.he hist
of his theory, mil{ht be added to iht tory oC. Americas\ invention an~ of 
a hove. Some of the lending pnpcrs crt'·:. hhman. H(e both .interesting .and pa-
thnt d_;cy, however, regarded the __ ~roj- •th~tic.. : 

---·-------. I , . . r 
• 
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'• 
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' MARLON LOOMIS-1872. '0111111111 

In 1872 :Mr Mahlon Loomis, an American- dentist, pro- -
- posed to utilise the electricity of the higher atmosphere for 

telegraphic purposes in a way which caused some excite-· 
ment in America at the time. 

It had long been kno~ that the atmosphere is always 
charged with electricity, and that. this charge increases 
with the ascent: thus, if at the surface of the earth we 
represent the electrical state or charge as 1, at an elevation 
of 100 feet it may be represented as 2 ; at 200 feet as 3 ; · 
and so on in an ascending series of imaginary strata. 
Hitherto this had been considered as a rough-and-ready 
way of stating an electrical fact, just as we say that the 
atmosphere itself may, for the sake of illustration, be 
divided into strata of 100 or any agreed number of feet, 
and that its density decreases pro rata as we ascend through 

- each stratum. But Mr Loomis appears to have made the -
- further discovery that these electrical charges are in some -

~ way independent of each other, and that the electricity of I· 

--

any one stratum can be drawn off without the balance being . . d b ra1 d. ·b · f 1 i 
m1mediately restore y a gene re 1stn ut10n o e ee-

l See, amongst other accounts, the 'English Mechanic,' September tricity from the adjacent strata. On this assumption, 
8, 1876 ~ 'EDginee~ng,' April 13, 1878 ,; aDd .the Fren~h jouroal, :La which is a very large one, he thought it would be easy to 
Nature, ~uly 8, 18t6. For Bourbouze a earher expertments, see La tap the electricity at any one point of a stratum preferably 
Lumiere Electrique ' August 19 1879. · h h · ' · · 

' ' an elevated one w ere the atmosp ere IS comparatively 
undisturbed, which tapping would be made manifest at 
any distant point of the same stratum by a corresponding 
fall or disturbance there of the electrical density ; and thus, 
he argued, an aerial telegraph could be constructed. 

The following is an extract from his (.American) patent, 

chted July 30, 1872:- t 
"The nature of my discovery consists in utilising natural 

electricity, and establishing an electrical current or circuit 
for telegraphic and other purposes without the aid of wires, ~ 
artificial batteries, or cables, and yet capable of communi- 1 
eating frC?m one continent of the globe to another. . ....; 

"As it was found possible to dispense with the double -
wire (which was first used in telegraphing), making use of ~
but one, and substituting the earth inst~ad of a wire to 
form the return half of the circuit ; so I now dispense with 
both wires, using the earth as one-half the circuit and the 
continuous electrical element far above the earth's surface . 
for the other half. I als~ dispense with all a1·tificial bat
teries, but use the free electricity of the atmosphere, co
operating with that of the earth, to supply the current for 
telegraphing and for other useful purposes, such as light, 
heat, and motive power. 

" .As atmospheric electricity is found more and more 
abundant when moisture, clouds, heated currents of air, 
and other dissipating influences are left below and a greater 
altitude attained, my plan is to seek as high an elevation as 

- practicable on the tops of high mountains, and thus establish -
J ~ electrical connection with the atmospheric stratum or ocean 
j ~ overlying local disturbances. Upon these mountain-tops I J 

ll ...... . ~ ~ ~1111 ... ~ ~ ~· 
~~ 1_1 _ _...- _. a a. -...-.._1_1-~ 
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~ or, in. other words, to disturb the electrical equilibrium, and 

-

thus obtain a current of electricity, or shocks or pulsations, 
. -which tmverse or disturb the positive electrical body of the 

atmosphere between two given points by connecting it to 
the negative electriotil body of the earth below." 

To test this idea, he selected two lofty peaks on the 
mountains of West Virginia, of the same altitude, and about 
ten miles apart. From these he sent up two kites, held by 
strings in which fine copper wires were enclosed. To the 
ground end of the wire on one peak he connected an electrical 
detector-presumably of the electrometer kind-and on the 
other peak a key for connecting the kite wire to earth when 
required. With this arrangement we are told that messages 

~
were sent and received by making and breaking the earth 
connection, "the only electro-motor being the atmospheric 
current between the kites, and which was always available 

-except when the weather was violently broken." 
- So 'veil did this idea "take on" in the States that we 
I learn from the New York 'Journal of Commerce' (February 
~ 5, 1873) that a bill had passed Congress incorporating a 

company to carry it out. The article then goes on to say: b ild tall h hi h k f h Ro k 
"We will not record ourselves as disbelie\·ers in the Aerial Mu a ""!ery A towter alson t e g allest willp~a 0 dt e chisy 

. . ountams. mas , o very t , stan on t 
Telegraph, but wa1t meekly and see what the Doctor will d t J! , 11 t' 1 t . •t 1 •

11 . . . . . tower, an an appnra us LOr co ec mg e ec nci y WI top 
do w1th Ius brllhant 1dea DO\V that both Houses of Congress th h 1 F 1 1 ft' t _, f th AI ill · . . . . ' e w o e. rom t 1e o 1es pewt o e ps w rise 
have passed a bill mcorporatmg a company for h1m. Con- th tall t d d'tt t 'th •ts 1 

1 d 
. . . . ano er very ower an 1 o mas , w1 1 corona 

gressmen, nt east, o not tlunk lum whollv vtstonnry; .and . . . . . . 
~t · 'd tl t tl p 'd t 'll · th b .. ill all f h' h electncal affair. At these sky-ptercmg heights Dr Loomts 1 1s sat H\ 1e rest en Wl s1gn e ; o w Ic . . . 
· 'd th t · t 1 1 has th 'd th contends that he will reach a stratum of atr loaded with 
IS some evi ence a atr e egrap 1y ano er s1 e an . . . 

• • 
0 

• electnctty ; and we cannot say that he will not. Then, 
the nd1culous one. The company rece1ve no money from t hi" hi h' d · t' th · 
h G d 1 

es a Is ng 1s groun -wtre connec 1ons e same as m 
t e overnment, an as~ none. As we understand the d. t 1 h h f 1 fid t th t h d 
L · 1 • · h' h' cr d d or mary e egrap s, e ee s con en a e can sen 

oom1s p an, 1t IS .somet mg to t 1s euect-an rea ers are b t th t t th 1 t ifi d t t f . . . messages e ween e mas · ops, e e ec r e s rc1 um o 
cautioned not to laugh too b01steronsly at It, as also not to . k" th . •t 1 t Th · 1 · to . . . . . au ma mg e c1rcu1 comp e e. e mventor c :ums 
behave m 1t till demonstrated. The mventor proposes to h d th f 'b'l't f th' d 1 11 

~ 
ave prove e east 1 1 y o IS gran sc 1eme on a sma 

scale. We are told that, from two of the spurs of the Blue 

--

-- Ridge Mountains, twenty miles apart, he ~ent up kites, -using small copper wire instead of pack-thread, and tele- -
graphed from one point to the other." 

At intervals in the next fe,v years brief notices of the 
Loomis method appeared in the American journals, some 
of which were copied into English papers. The last that 
I have seen is contained in the 'Electrical Review 1 of 
n'farch 1, 1879, where it is stated that "with telephones in 
this aerial circuit he [Loomis] can converse a distance of 
twenty miles," to which the editor significantly adds a 
note of in_terrogation. 

The fact is, however. much 1\Ir Loomis and his vV all 
Street friends believed that dollars were in the idea, the 
technical press never took it very seriously. This is shown 
by the following cutting, which we take from the New 
York 'Journal of the Telegraph,' March 15, 1877 : 

- "The never-ending procession of would-be inventors who -

~ Electrician's department at 195 Broadway, bringing with j I ~ 
from day to day haunt the corridors and offices of the 

~~ ........ r-~ ~ ~ ijtjni i::ri~ai:::.:·; ~p;p:;.;; 
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He announced that that much-talked-of great 
discovery of a few ye8.rs ago, aerial telegraphy, was in 
actual operation right here in New York. A. M. Palmer, 
of the Union Square Theatre, together with one of his 
confederates, alone possessed the secret ! They had un
fortunately chosen to use it for illegitimate purposes, and 
our visitor, therefore, felt it to be his solemn duty to ~se 
them. By means of a $60,000 battery, he said, they trans
mitted the subtle 1luid through the aerial spaces, read 
people's secret thoughts, knocked them senseless in the 
street ; ay, they could even burn a man to a crisp, miles 
and miles away, and he no more know what had hurt him • 
than if he had been struck by a flash of Iightning, as indeed 
he had ! 1 The object of our mad friend in dropping in was 
mP.rely to ascertain how he could protect himself from 
Palmer's illegitimate thunderbolts. Here the legal gentle
man, lifting his eyes from 'Curtis on Patents,' remarked: 
'Now, I'll tell you what you do. Bring a suit ~aainst 
Palmer for infringement of Mahlon Loomis's patent. Here 
it is' (taking down a bound volume of the 'Official Gazette'), 
'No. 129,971. That'll fix Palmer.'" 

In conclusion_ of this period of our history, it will suffice 
to say that between 1858 and 1874 many patents were 
taken out in England for electric signalling on the bare 
wire system of Highton and Dering, with or without the 
use of the so-called " earth battery." As they are all very 
much alike, and all unsupported, so far as _I have seen, by 
any experimental proofs, it would be a tiresome reiteration 
to describe them, even in the briefest way. I therefore 
content myself with giving the following list, which will 

1 Thia lunatic must be still abroa.d, for we occasionally hear much 
the same thing of the diabolic practice~~ of Tesla and ~[arconi. 

be useful to those of my readers who desire to consult 
them. 

Name ot patentee. 

B. Nickels. 
A. V. Newton • 
A. Barclay. 

Do. 
J. Molesworth • 
H. S. Rosser 
W. E. Newton 
H. Wilde 

No. and date ot patent. 

2317 October 16, 1858. 
2514 November 9, 1858. 

56 January 7, 1859. 
26:3 January 28, 1859. 
687 March 18, 1859. 

2-'33 October 25, 1859. 
1169 May 11, 1860. 

Lord A. S. Churchill. 
2997 N ovemuer 28, 1861. 
458 February 20, 1862. 

3006 December 1, 1863. 
2762 October 26, 1865. 

H. Wilde 
Do. 

T. Walker. 
Do. 

• 2870 November 6, 1866. 
293 January 23, 1874 

-

--

--
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l . . 'PU\ :·1lp. &ll- &alaau>:wben·~-l\ : . -p& . at-a]tUI'!.O ~ft!lA'PtiM• 
.&a4~e_rr~l'.L•h• jiow AL01lft8ai~~---•u_e.D.d6=ilfttdb::=:::~::;:: 
7011. ~-~· ·ae84~·a~a.\:.• ~----~-.. -. :··-::·· ~-· -·.- ;:- -~ -..:- ~ .. • ~: :~··.; .. -~ · .... ·.~ r. \, --~.,~- :• 

~ -·· .•.... ~ r' . ... . .::'-·. ·;·-
r.c;·:..t • h&a .woitked tor .me IIIIUi · •· -

• rs p~ .'. . • D . ac :- -:~•%1!~~ •a q-wi:\!t-~ch ·a·:· 
de•toe at p~aeat. r~-. ua!nw \~,,.\em 'G-tlact·out thlaga .• 
about the .u•lde_Dt!fl•ct noiaea ,m;_, laterf'•n w! t.h r&dio. reoe!nnc. 
and &bou~ .,adl~.t aad a\~t·to.· .'1'~• ·one- I ~ w~r~lq· wl\h -aow l• . · 
'l1l~errul)t~cLlJ-7'.-a.._litUa...co.ppeZ.-'W•~·r-W,heel·.~-~\~-Tctl\a~e -:-- .-
i a ~o~· -~he cur~nt. cns~y ... a~ac!lar'ge~. from .the &nte~J.DA · thl'O-a.g~ the 
~ongea~ __ p_~'!l~_.!.! __ the wheel.·· Whell··the ··•ol\age· la. hl'!h-·1\-;f11Jna - -· · 
al_l tour • .- Soma of ua oaa hear ! t click:at our ·rece'l•lag atiatloaa 
and ~·t AD 1dea of whl!t.t ls hA"PlJ8Dl~~-)-D- the .Lt~-~~!.1'._._. -~·~-~--~ -I - ·- .;----------~-------------. • •.• 
o'beorYer_lai~h~ reco_r~--t.~.,:-~r~-of-~~~~1-!d~ •o}~c• · .. 
At·IM8]'here h7 ·set,ti1l~ U]) D~roua 'Loomis "&1l\.8iUl~ w!th·c1o~k. . . 
o,eiat.ed spaT~ gal'• lfa•illg ·_ d_'l tferen~ t..imali i~te~TUpti~ll~e:-J.a·-a·· · 
-large· c_~r~le arouJSd hlm azacl h1s reae.l•lq av,.ratua. , . ,-!~:· · · 

. . • • • I "" •· .':'•; 

_....,.,..- •. . . . \." .. - . . . . · .. 
"I~·ttm no~ an ~n•e\~rat.~ starr reader·, '\~t ao far._a.a·.,I ~. __ .t!a,._~~a 
w? a· ~&Ye Crf'~~trlooked ·the ·l'o••1111.litlea: ·ot \h• .Looala· a~e11na. -. . . . . .· . ., 

• • • : • • •• • • • ---- .-- - • • • • • 0 • • • • •• • • •• 

"Loomis WftS "itwe.y ahe&d of 'his t..lme.,. P.ia 'J)&t.eDt was· DO\ .O~l7·,0r. ·
C,~1UlfC&tl~ without wires. O~t- fqr t&k!~'electriclt)'·f~om·the'·--. 
atmo-.phere. ··Pe ·ap1)'"ttntly dld not re&~ois· tLOC·O~d!Dg to~-the· radio_·. 

~heory, 'but the ide" .he- 1'"-te~~~~~~tk• thAt 
2
wAy'. "~--~:- __ ----::-r~----- ~~-· _ 

(lifot.e: Pe-rh"-"P.• he d ld reAson eolDewhat aacGrd!Dif \o the . 
. "rac!to theory". rn nr~o~m~t••• :ttt·ary' •• f1ad.'\he· f~ll~w~'ll~! ~.' .. - -·· . - . 

"Tlte ea!"~h Ia like \he laalde of A ·le).dan:jar, ··and .\ha 
11-l'"Oer strAta of "he· R\111081''181"11 like \he ou\afde -of A leyden jar; 

... • , 0 .. • 0 • 

and the t'ii\.,rYeD1'1l~ air lt.ke· the iflaas .. of. a leydeD jar.".- : · .... 
:,:...__ __ ---· ! - • .. ,._ •• - .. ~~. . ••• :: ::-~ .. ~~ 

}18 BAld h8 ~oped to be • .ab.!e- to a_ •• · \he 11SeCODdttr)" OUrr4Jat."• • .. : 

A.nd ,,, deaoribe.d what took plAce. a• "electrio WATea". ' . . 

. : 
-· ........... ·--·-···-··' -

( liar7 TexA.JlD& Lo~m! • ), 
·.\ .. 

. ,.. -

• . 

. 'J'w8·1«tn~-.,.~•~ine ar,tolea tellia~r-•~o'l"y o' ,_hl_oa-~~~~,.ared-
a ~..,~~~ ~ o 11 ~wa t . , ,, • · •· !• 

: \ I • 

RADIO lrzlrS, Jfo.,e"'ber, 1922, arttole .. _by S. Jt. Wla\ers . " 
_,. :, \ 

WIJ~ELl!SS 'J1AGA7.IlfE, London. ?!nKlaad, May, 192A,· b7 Jl'ranala llo\t ·· 

-
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I 
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;rfP:.a-a ................. llll ........... -•--· ~ ' ~ ' . . ~ -

--

--

:~oa . · p·~nla\lo-. . 

J~b~lp~n~1~;1~~-~-~~'~;~~~~~~;=~~~~:~~~~~~ - i»•.''~ t:tno£J.aa.ta ;:-li ao . 
-the lt,..,a\191l whioh haa-·aow \raaa:toftlacl- ·· .•~cl~wMob.".18·;: .-~f~~~-
.. ooaa!clen~ .t~- gre~J.··' eleo\r.!oal' 1••~\to~·:of ~.~ .... ,. -~&r;.··;· .. .. !:' ~ 
.:..or~ .. IOC.la waa \h!r'z ;!••. ah8.a .af \he r•allaa, 111i~eeata .. Wile 
Seaat.e•a reooria P~•~l\, .· . -~-· ·~~ ~ '.: 

. . WASH_ING'!O' -~-~~G ·S~ -: _. _· .'_~;_:_~---- ~-~----:~ 
· A'Pril 30, · _-:_ .1909 · ·. ··· '· - ·--·. · . 

' . - 'i. . . .. , .. 
WID'£ESS VIA ~Ins· .. 

'. 
t~; . 

. . I· . . . . .• • . · .. ~ . . -- .. 
Wfreless telegraphy· without the u•e ·of a'Peoial lnat.rumen\a may be 
_poasi ltle by eX'P8TlJMDt 110 .. l'l"ctjeoted. oatald·• of -Waalilzag\on. . Old· 
~esid~nta will ~~co~leo~ \b&\.for\7·1'••rs ago, before ·etthe~·~coai 
or Pertsi&D ·w&Tea wer~ ·e•er heard of. ther' ~&a &~ lD Waah!Dgton· 
named Kahlon Loomis. •. wh·c;· d•al~re~.~ \hat·· h4 had_ aolYed·. ~Jl!. p~bl~ .. 
of tranam! t~aloa· wi thou\ wires '\h!"ougt\ ralalng 1n t.ea to & .~rea\ . ·. 
R.lti_t.ude and t:.-.l~grAl'hin~ :)a,_tween l.hem. · 'l'hi·a. atoz:y ·~·· beea.r~~~rred 
to.preYloualy ill \he· Star.· tooad•-hlmaelf. will be.reaolleated ly 
. • ' I . ~ I • 

aome ot the olde~ ·waah1J18toi&1&Da~ ll• ~l&t~d- that. ·he-:·h&'d t.raaaiaitt.ed · 
mesa&~ ... 4oo mi lea •. There waa ao mach~ 1'nter'ea\ ·ln hla WCJi'k at ihe . . .. 

time thR.t a S'Pealal· bill was 'P&aaed ln CoDgTeaa tqco~poratln~ a .• 

com~an7 t.o oR.rry out hla pl~n•. .. . ~ 

. . 
'l'h.la OOIIa'P&DY waa wreaked la \b. J)&Dlo of. 1973 •. -W~t.hiilg ·-~·· waa :~. 
thought of the mat.~er uDtll Marooal demoaat~at.ed the poaalblllt.7 of 

. , ...... 

wl'releaa t.ran~~1~st~n • ·• ·• . • ,. , .. 

T~e ad~e'a.t..~~, the box k1~• .. ~ t~e ~t.ten\lon_ ot.ao1e1l~·1t1o meri·be~n~·· 
t~l"ned. ~o ·k~te fl7in~t .a~ ,h~~h alt.ltud•~•--l~:..waa. to~ad .. t.la.,t. a a_trong .· 
curr~~tnt of eleotrlolt7•&• geaeratetf, eapeclalt7 when·\he ld\e waa 
flown by wt~ft 1Dete~d of co~d. !he Weat~e~ ~r.au ta· at P~•••a' 
a"ndln~ up box ld\•• aYer7 day at. Mount. Wea\har, Va., ·atad. haa to-Dd 

:it necessary to uae plano wire In f'l7lD~·\bea J!-t rre":~ .... ~lid\t.·a •. :It· .. ···. ~
WAS found,· alao,. t.hat. lt wAa Deoeaaary•t.o laaulate the ~ el ·on ~1'l!oh \be 
wtr~ waa wound, nwln~ t.o th~ atroag ourreat.· that. waa broa!ht ~o~ tro~ 
the t1louda, eYen on olear d.-,:., when t.httr, .~. an: ~~veara~o• ot. a at·~~~· 

. . . .. . 
nox-kJte flyln~ haa reoeDt.17 beeD \rled b7 Paul"Swol'•• .. naldea\ ot 
Falla Churoh, who h~• but\\.& Dumber of auah kttea and. flowD \h••·· · · 
~artl7 for Amna'I!_D_eD~-~~~--.P~~-l_r_~~_!':_~oleat.lf!o o~••"•'io,a, :·'·He hat 
touDd auoh a at.roD~ ourr•nt brouR"ht.· 4oWD \he wire tlu~_,_·Jta.~li•~&IM 

-

-• 
I 

I --

~~... !:::;;::~:!~h t.he po,a~l.ll\7 ot utlllwlaK U hdel•~-'Phlo ,.... . ....i 
j ~ . ... .. ~ 

~~ ·~·-~=~.-=~~·t1J 1.1.~~:~::1_1~· 
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~ ·. . . . . .... . . ·;-- . . .. . .. ·• ... ·.• .. ,.· ... , 
-- ··-· ----- .. . ---- . -- ---~~~ :_-~~f-.. ~~1~~:~~ j~~-- ._~ ... ·-~ .. ,~~- .~ . ~:~ ~~:. _:_· _>·~T~·~ 

(Dnund copy ayatlabie to· publ!a' ln the i.lb~arf -~t. Coll~aa.)_ .. ~ • . -.· 
: t ~- -":'-- ... ,•~ :·-·-.• ---·-:'-·.---:--. -.-. '-. • ---:·-- -:-::::· 

0 
•• ·~\ .. , 1 . ~t-:J.;:l 

'!A' ~UL~· PROJJI!C'l' ~~ '~DL~s· ~z~EG~.· . . . ~:I· •. :: .t· ~ 
' • . . • . . . . • : '.!, .. ·.-i: :' 

"It wi 11 · probab1;r· be .Dewa to 111oat readers. \.hat ~ wire1eaa. \ele~&-ph ":'- .• 
com-pi.ny waa t'noorpo.zatecl l;y .act· of· Coap~,.~ . .l:r.l.: ~~··· :r•~r _ ia?3. :.··.!be :: · .. . 
corpo~atioii .... · •!l!~~tle~ :'the.·r.o~..-...Aerl•l, 1'elepa1th~ cOmpu7i ·.~ _"!\~· ... : 
merabf!rs· wer·s: Jlt,hlon Lo011d'at'· Alez&ader~r -P.ll1o,t. 1 -ad·· WllltUI --•.--~--~·-~ 

. ChamberlAlD ot Waahlq\oD, .P. -P. ·Mn~cloll Of !'oatoD, ·.&Del ·taa!·ah-~I.~1re!l~:'7· 
0 • • ~ • I I, • • • ., • • 

of•Del8W&re. I\ ••• P•~l~t·~ \o h&Ye & oaplt&l atoak ot. t200,000 .. ' . , . . 
and to !nar•"•'· \he ~-- to S2.,qoo,ooo lf 'u la\erea\ ~f t·he .. oa.,&Jl7 ·· 
should be re,.ut Ped. _ · · · ·• . · · . · · · ~-- · ' ' · • . ~ · .. ' ' . . . . 

~-

--

• • 

I 

I --

-
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.w.-hiact• ~--·-
for ~7·7-&ra.:·' :·"·:"'· .. ~;~.· 

. .. . .. ·-· 
• • • . • 01,111"''·.. ~ -··. • • --· .. ~ ~ ·J 

~·Loomis_. was of :aa lBYeza\1~' .t.ln-D o~=~_lld •. a :cl~·. ad . ----
·a~parentl~ bad &D eztr~=-17 ~ltt1~.~\ \l~• tia&AolaL17·~-Pro~a)l7 ·. · ~ 
·the JIIBjOF pari O.t his illaome we'D\ . .-!.ato Jda ezMriJMD\a. He .hd 'a· · .. • ,. 
?~geta'ble -sa?deD: l_a.Spr~1i.rt1el_ci ~hicli·u r!rp~·•p with 'b11?.1ed· wli-es ·· · 
for e~ec_t?ioA.lly·· heatlq ·.t,he -"M11-.-\o .a C;.-na1Jl ;(aaperature. P.• •cle: : 

1 b.~lo~n~ · ~hlah ·~r• heaY1lT .. co&te4_w! ~lLB~~ct .. p~_!n\~ ·. ·;..& a coDd1lc\oJt.--
jJt .elec~ri~i ty, . with ~hlch lie hoped .\o. o'b~&lll eleot-r.! c. ))o.P•~· froril·. 

.· the. a_ta,a_ ~phere •. ..:, __ ..... · . . .:.~---.· -------.. ... -- · ~ .·. · · --;·-;:-..· ·-:---.-_______ --- - . ·--------~--.. .... . . . . . . . . . . . . . 
Dr. Lnomi • •rote· that the · 11u'J)je'!' · strata· ot •. the &t.moaph~re .. 11 a n-eat _ ... : 
e 1 actrlcn 1 "•~"-. ·.:nt·a. ~ert&llll1 ~aDtlo!~atea · t)le· '"Pa&Yi S"111'• .laye~". . · 
Pe use~ kt t.ea fo?" aertala 'Aild oa.Ile~ ·h~a _•7ate~ aerial· ~alepaphy. · 
t"irty years b'efore ?larcoil-1 · "iDYentad . tMe ki ta aerial•~".· . " 

. .·. . . . . . : ·•. . .. · '· . . .-· ~~ :...;:..: ·-~. ~~-. ~- -. - -. - .· ... - ... _:- . . . ~ .. : . 

Dr. Ro·R•~"•• of P,-at.t.a?i l1a, sale! .''He:1i&cl~th.a:..a.ztt&l :· .. --,h~r•-1• ·IIG::- .... ...:.-.

doubt_;about ~-h~t-~. ~· :ua~d t~ _'hans )~Dg. Jll:eoe.a. _o~ copper ·wire fro·~~ ·· .. · · 
-~:.a ]!.1.':!'~!~~~~- ~~·~- C~ppe~ Wir_ea_ \?"OUJht .-~~~ll- !_~~~- t~~~~~-~·.'~~~ . .:._ ·:.'r.~··. 
_lo~er end a. always hact .. t·o -be· grouDded .. 11 . · -r ·• ... . · • • . .•. • • . . . . . . ~. . . . . . ··=-- . · .. :. . : ... ·. -- . ~ . -~··· .. _ 
!hte~rds. ~f t~.e ft-lJ~~us· ·uiuid_- lD·. OOJ111eotto~.·~{t.~ t.he~'f· ·gr(,'u~c!ed: · .... · . • 
aeriAls &re Tague •. · Apparently the taduotlon coil~-• sometimes · · · 
employed t wl t.h ··~ -Mor~~ ·. 'el~«raph. )(ey • .'~n;: ~ "~~der: ·\he· r.e~el-.:l~g .. 
station. PoweY~r, hi• ~A.Yorite m8t.hod·~e1ma \o"ha?e ~ .. tha\ qt · 

---~-!_11 zi_~·g __ at~p'!,t~~ric ~leotr!o.! t·y for hi'a: c~~ni~atlozi. · .. ~er~.&pa· ·. · 
t. hi a ... ,. •. bttcf\aae he .,ad •o 1! tt.le moiley to d.o tiJiinga ti'!,tll. lii t'ta · •· 
a.i~pleat form,. thfa ma·t)\od. CoDa{'a)~d at me~el7. COnDe.o~iDg a· .• ~· 
P:" lYf'n~meter bet we~~ ·~he. aeri.&-1 wire &nci. the: ~round. •t/' the trl'tia-:· : ·. 
mftt..l"nR and &t thfll reoelYlng e!ld of. the. ".llue•~ •. ·. WheD atraoapl'lerio . : 
el·e-ct:r"!oi·t.7·· ~a~. ~b.ai-~ed 1 -~~·· _ga~~~~t~z: .. ·~~~~=-~-~~.:..c!.~[,~.~~-!1~-•. ·· --J .. ~ . ... ~ 

·Then, by t,_Jc.1n~ the •1r~ ~~io\i, .. baa.' ~,l.ila8 become kDo,u _.&a- t_he ·"lef!d•!n'"• 
tt:nd 1'1A.kln~ p'nd brea.Jdzig_· the clrO'Gi t from· \he~· &6rial: tl'\:.=oae·~-~~'"'-:-
R"l..-&aomitter binding post a, he .cAtJaec:t hla ~·d1St.u.Mance--ril.t1te · .· :-
eleetri~sl. e<tul'iibrt.fsm of th• ~\mos'pl\ire." &Dd,·· .&CC~rdhlg to .. w.it.Deaa~· · .. 

. o~~.a.Ord.-\'ous~eiClle of t.he 'gal?ano~_ter .. at __ ._th~ ::r_e~eJ~t~g ·~.·~~-~q_~-~·. _ 
waa d.ef'leeted In 'duplicate•· Thla could not;· ot coar~e·, "·'be c:ona_lde_~:ed ·, 
a~ ""elf! cleat ·me tho a -:·c; r· t.el4g!'a'PhiDg;-_-1nlt. ·~i \ -w~.o.at;· .cezo~&in.!.7 t.,• · ::.::1: 
tlrat t'hlDg ot the kl~d, ualag an ele?ai'ed airia1. tor. r&diatlllK · :. 
eleotrle W&Tea 1 &nd W~B t,~; ;orerunner 0~ ~derD radio C~maanio&tio~. 

... . h • ..,., • I. • .• • . . . . . . -·-· •. . '• . .. . . . . . : . 
-..ir.· ·Me.h1on Lonaai a-made~m&n7 _attallq).ta~ia_.fi.Da.DQ.ej~ .. il~-~r.J'.ru_e of ·. 

• 

• • 

I 

--

'reot!Dg hla high.ml!lata ia.nd towers for·the .auppor:t .ot hla e-.riala~· 
.A.lso· ~or earr7i Dg hi a f de& of uti 11 zing. atmoaph•t"rto. ~le.c\riei ty .•. _ · 
A.fter a lna,- &nd dl-aoo1iraginR· struggle, dur't-ng wh~_oh--~~T -people---. ~-

- called h tiD ·A· crank, ~nd during Whlah· l\la"t•lte ,l,-r\ hfm OD ,aocouG\ -
I I ~ o i her b" li" t t h& t he w&• · Or&sj, •" 7hag ''lfe 111111• t. lte ~&•t •. : "!or 1ut •. ~ I 
J~ ~ keep• lneiatln~ t:; h~aft :~·~spht~ho,.~oot.O·t.~ag.wl~~~·\ ~· ·-~~ 

-.~ -. 1-l:,1:.::!e-:=xl ~!:.z":l-1 ~' 
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~·.!· eake i5a 1r! th:--.-rteo\ auoaeaa,"'lte~ . wo···m.'lea · .. 
&l)&ri •. I am· Do aoieil · f &Jid ha•e-1tu,~11t.''l•.launrleclp·.: 

o~ .~.!~o'~~1o~~7 ·.So 'oaa ~ a3hea~:..~\8-~oB1~~~n~:~~~·;:~:.::'::.~·.~t. '.'·; 
l&A~ag,e ·of a ~•Jm&D• .7_~!1 m,~~~~--~ _ ieleptap~l.~~~!l.Jr••• · t~· 7 .• : 
two Yitssela,, •• I ullders\azad It, ••• it.a• fol-la.a •. ·· .i~· ..... ~ ...... ;. .. ~.· i.~.·-·: ;.:··· · 

. I • • ·--~ • - • •. , • • ~ ·. • , . • . ·- ::.:..~ ·t -·. ~ • 
- ... ..- .. .,..· .... • . . . .. ' 
- . . . . ' -

"On each Tease! waa a teleJ.tr&})h1o·-&ppa.ztaba; ··. A w1.•• ,~waa _. ·- . 
att&ch4d to the !natrimen\ &Dd ou ezact .\b.rGn._.lat.o..'.f.u··:_W&te~. r:_ 
to a -mode~'-• lhtpth• __ ... ADGthed~a11l~\~d-.. ·lr.:..-.!-zrw•'•~~r 
waa let down to a. grea\·de~th. into a· oold•r a\ra~u.-o~ wa\e~.-.-. · 

· 'l'he ·two,' ·~rata o~ wat_!~· ... c;·r d~~!·.~·~' ·,\•~•rata~~·· ,.\h11a .~ •-~·::~· 
oonneo.~e_d to t. he aarne 'bat~er7, · ru.de-·• ootSpl•'•~TJttu .. •ad.. . .. 
~nabled ·'qaanunlcatTa·D to· pa••· 'be\wee~a ·the \wo Yeaaela.'w!thout· .• ' ... . . . . . .. . . . . .• .•. 
othl-tr -coilneotl au.•. · The •Xl'•~1~~at · re.ul tee! !11 ~mplete.. ••~oeaa .•• 

.: 

. . . . . .· 

, . 
I .. 

. . 

. ' .. ' 

, I 

. , .. ~ .. . ·. 

r • 

. 
\ .. : ... 

• A '· .. . ...... 

. .. . . . ,_ ...... :. 

• L' ~ 
(Notes 'hr. JAmes Har-r!a Ho~era,·.o-t H'7&ttaYllle. ·ll&r7l~d •.. 
·"in•snta1"". ar ·the undergrouad and a·Dde2' wa\er r..ua _of ·~edlo . . 
oai'II'IIUnloatlon, TerT Ksnero11•l7 iaY .. ored.l~ \e Dr.'*r,o.oa!a.-for,. 
hi~ idea. He t_ald_ me .Jn peraon~----'-~~~--~~~!_;. .. Dr,..;.~~~~ 
Laoad. s YtJ1"7 "ell,· \hat. Jle. peraoD&ll7· \ook Dr • .to ocala . \o th• \ : · 
Smith•oDJall Instl\ute and· lD~~oduoed hlm \o ~ .,, ••ecu \o·:. ... 
me that tha -peraon ~as Joseph lfenrJ·.---Ii£'.etrb&'L:.tEI1'•~~-"'~· 
Le ... br~a.:u-*P4~1tt1f~O?\ •••· Dr;. ltoc•~·~al.s~ _· 
told me in peraoD ffyt, was trona ih'. J.ooati 'a \J,It' ~·.!!'_~· the;..{_~~~ .. :~~~ 
o; 'coanunloa.tlo~ unrt-.p laild :tldd ·u~~.~r -!&'f!~~·~~ADd_he ~1'~~)~ ·+.:_ 
ide& tandNnentAllT ri~ht. 'l'o this 'da)" I 1\A•.• DeTer ~··~ _-~lll.•. ;-.: 
to 1mp1"oT!t upol\·tt, and.the wlrea lftst be ot dlfft!~•a\ ·\_•Jli\?'.,,.L 
t~ wo-rk auooessful.l7... nr. nogera ·was ··referiln~ \o dlno\l1t11al, 
oornmuDloat.l aa '· · · . ·· . · · . · . . ,. · ----~:~~~'7:;.:'~.~-~ ... ..-; 

I• 

• · · , .•. ·r · .r•. · ' • .;• :· ·: ..... 
"It r,;. • . · · ·~~. , .. ·w-• 
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~- _- ·· ·. Thirty Years ·Ago. · · .-· ; -~ ·: 
~ ": .~· -. .:. ·:-~ '.. . .... ·.. . .. 

WORK~~-Qt- .. A_ WASHINGTON MAN 

Messages w·ere · Sent O·ter a Dis

tance of Twenty Miles~ 

· t:ooMi! 
~AHLOS kE''~TI?' DI::COYE.G.'i 

"ll"dtt'" '" Tb• E""'"< S"or by William Ion" II· 
Ubet't-

The recent ·~tonder!ul achievements o! lf. 1 
:\Iarconi ha\·e attracted \\"Orld-wide atten- I 
tion, and our own ~'>\'ernm~nt ha3 just se- I 
cured hi.:> personal l!er•:ices· !or the uppllc~- 1, 

t1on o! his ln•:ent!vn t•> pro,·ide communi- ' 
~ativn betv:een K~:,· \Ye.st an1l Havana. an•l 
to extend It to all the \\"est Inure,;. 

In some l]uarters it rs said th~t tbls Is a 
no,·~i tm·ent.icm. nl!,·er b~!ore dreamed of. 
and th:J.t l·l:tn:nnl !s th.: tlrst t.) p1·opus~ it. 
Ott:.!r~ cla!m that it ha;; long been knfJW!'l 

to b.: !~:l~lble, an.l experiments are r•~!crreu 

I 
tQ by n:any sc:.entlftc lnve~tlgatcr.3 In the 
same line. t"ndvubteuly oC this latter da.ss 

1 our oy·n Prt.il. Jo;;~ph Henry v.·oulu hold 
tirsc plao.:e, !or h~ demvn,;trat~·l in 1S-t~ th~ 
m01king ot signals from constde'rable dis
tances anti through many obstacles. 

But lt Is not my purpose to discuss the 
scienllti~ asp£cts o! the case. but to !ur
ni~h purely hi.storlc:ll !~cts and to pro,·e 
that l!ahl•m Loomis, an American, and a. 
citizen o! ~·ashiugton, Is entitled to a large 
share o! credit. 

~eurl,- 'l'birty Years .-'.go •. 
Or. the 3t)th of July, 187:!, a patent \\·as 

granted by the t:niteu States go\'ernment 
to Mahlon Loomis ol ~Vashington, D. c., 
tor a new and lmpro\'ed mode o! telegraph-· 
In~. :Lnu o! generating llgllt, heat anu mo
ti\'e pow~r. This patent decl~res the ln-

1 ventlon or dls-:o\'ery to consist tn ut1liz!ng 
I natural electric::}· and establishing an elec-
1 trlcal current or circuit Co)r teleg:-aph!c and 
1 other purpose,; without the aid o! v.·ire:!, 
: artitleial batteri"'s or cabl'!!s to !.:>rm such 
· circuit. It w-ns further de:>cribed as dl~
pensln~ with the t:sual \\"Ires and In using 
the earth as one-halt the circuit and· the 
contlnuou~ electrical element tar abo,·e the 
earth's s·ur!ac'! lor tho! oth~r part ot the 
circuit. The means pro\·hlctl tor reaching 
the uppP.r stratum o! electricity was the 
erection o! towers, high poles, kites or 

1 

other apparatus on rn.Juntain or hilltop.s or 
ele\'ateu pl<!ces. · · 

The use ot vertical "'·ires wa.~ requlr~u to 
conduct the,electncity !Nm tho:! upp~r a.t
mospht!re to ordinary telegraphic .Instru
ments at the e:Lrth's surface; the Interrup
tion o! continuity of the tlu!d at one end 
being recrJgnized by a ..similar apparatus at 
a. dl:Hant point. . .- _ .- ·. . • · 1' 

'l'his broad c' - n o! utilizing ruLtural elec- · 

I 
trtdty !rom ted polot.3 • -·- telo>a-rapllf.., · 
_purpos~s ,. ~~m to cc whole:j 
grou.t:td ..S' telegthp ' ·pre- ' 
,.,.de. ar- .'0\"er ad ':Jl\·e- · 

' ... ~ ::_: _ _,.\!' - :;~ 

tecure~nr~~Lc~u ~~-c-,-:-~· 

praettc::d ~~;;~~:W~~~~~~J~~~ w1tfi ·- ·:reluitfs·· .. ~ 
trom_,~, ·•elenUst.. · 
~ia:llY .'the· telegTaph 
ceeded; however; tn enlls 
ot severaL congressmen and · 
ing by actual · expe.rtmettt in 
1872 . b)· telegraphing between 
stations fourteen mfles · .. 

. wires, "'n spurs of the 'Bluo· 1~~~~~~~~~j~;] 
by elevating & kite on each ·~ 
strfng ot which was a small 
tached to & galvanometer, 
lytr:~ ln water. . ·.· , · ·:-. : .. 

In the Wasilfnarton Chroritcfe 
ber 10, 18i2, the following ~ppe:ar.s.; 

"Professor Loomis has the true 
It w:fll e\·entuaJly revolutionize the 
system ot telenaohy. · --: ~ · . ·, . -

"Loomis' aerial Sl"Stem has Ju~t been 
on lines vf different lengths,· wtth . · · 
but perfectly &atis!actory, results . .. c.• ''"'"'•<=••·l 
Une. ?' -!00 miles. lineal distance (800 
circuit) the tests were perfe·ctlly 
tory at an elevation ot 2,100 

: mountain eleva,.tlon ot 1,200 teet . 
1 and results were v~ry-§'trong at a· _disti::Lilc~:l 
i ot tourt.een miles. These expe1:-tments 
: made Slmply by kires covered with 

I light gauze wit'e ot copper, held- wt 
I 'l:'er_; fine Strfng 01" tether Qf the SalDe 

terlal, the lower end o! wliieh tonned 
connection With the ground by lytng ·.an 
coli In a oonl of '1\"ater. · · . ·-· 
-·T~-o galya.nom.:>ters werl! In circuit eon: 

nectf•)ll at tho! two di!Terent ets.tfons and 
each lm!>uls~ or lndlcn.tion was a.a pe 
as. t_hat ot the ALlantlc cable, 
qutrmg VP.l"Y nic~ manfoulatton."- ' ,, 

The Hartford, Conn., Times, In calllrig 
ten~lon to the subject, said: · . .._ 

· For T-wenty liUe". _ 
"Loomis built a kf_J}d ot ~ telescopic--

at the top ot two ·nfgh h1Utops, ~' 
twenty miles distant, and frorti 
up a steel rod, b:r which a ceitain 
current . ot ~lectrfcitlo-' was -r~ached. ·. 
m6nths at a·ttme he has been abie 'to 
graph !rom one tower to ano'ther.·'. ~. 
Of late he has done ali. his talking to 
assistant, twenty. miles away !rom 
the connectfon being aert:ii only."··~ 

Thus his great claim was proved .. 
<!·:monstratlon ou;;ht to· na.vP. 
prevailll"g skt!ptlcl~m as to the 
his discovery. - - - -
Som~ time bc!or~ he had secured 

ent Loomis had memorialized Ccm1rr~~ss 
an appropriation~ ot $:i0,000. 
to estabUsh the pract1c;3-b!Uty ot _ ...,.,.oslr .. .-.;':'1 
telegt·aphy. · ·. ::.'· · · . •. ~ .-. · ···: . 

llr: Charles_ Sqznner, ·iri. prese-ntltig 
pcttt11m tn the Senate, said that "It fs 
talnly a great caso o! moonshlr:e 
marks an epoch In the ·progress 'lf 
tlon .. " . ·~ ·_-,, __ ·_··.·.· 

.After. considerable discussion as to' 
appropriate reference 1t .was ·1·eterred 
the commit tee. on patents. ·.:-:- __ . • 

Senator Pomeroy ventured to lndor3e 
Loomi:i scheme. He said: "I believe 
I have seen t\\·o- or three experiments 
I think there Is somethlns- In lt. I ba.ve 
!cen It tested In a small wny .and I am 
Inclined to think It l\'111 succeed." - - · 

Alter re!_erence to_ the c~mmlttee' ·on ·p£ 
ents It was . succe~stvely referred to· 
committee on co~merce and fhe committe~ 
on to1·e!gn relations. from tne_.la.tt.er '"o( 
which Senator Sumn4;r reported -ildversely 
and It ~-as defeated. •· · =··" · . .-. :, ~:-~ 

.: Et!orts in '_co~- •>P"'"· ·.•:. 
rn the Hvu:3c 'ot Repr; 'Ltfv~~.·.-· hoi--. 

e\·er, Loon1is' plan ·met·~ quite a .dlt~·: 
Cerent- receptJon: ';It wa: _m~f!?ncu ·b_y j 
n_epr~se~ta.u .. =e _·John A._j "~-.!f!.! <?ill~.! 
wJ,lo, t_ntrocl~l_C~d_a. ~J~l.},r ~P:_t! ,t~~j 

•'.:L.v·orn.l.e. ~-ed,Q,L;.L ~1!1!.!'-EJ ~Jt. gsJ 
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·-~-~~~lllfilf'~7~'==·--·;~ 
t~~ _:tiJ! ~~e~~~ _ .. ,~~~ ~ ~~b .; 

tr!~~;melnt'of the ln~ 
;made •.. \.He .saJd: ' .. ~he time 

ma1:. _ -Whe..''l "It 'Ifill be .lhe proudest. 
honor-of those -gentle_men who now 'Il&ten 
with dreamy rn011ference •to. the hopes . and 
asp~a.Uoint. bf.;th!s .:rwrentor •ot the a.erfal 
.te!egi'aph_aystem ':to .llave had thell." na.mes 
coupled -with" :this· Immortal -disc!overy .bY. 
even -the. 1!mpty .encouragement of a. re-
luctant a1!lnnat1ve vote-." ' · - .:'' - · . · 
.._stra,nge· ta. relate the" great objector, Yr. 
W. -&;--Halman of Indiana., f&\"ored the blll. 
He said! "Thera -a.re more things in heaven 
and 'eaith than our philosophy bas dreamed 1 
ot. ·.we do. not know _over what ·Brand 
truths we are stumbling every day ot our 
11\•es 6r how near we are to the solution o! 

· tha.t mystery'" which leads Into the portals 

of. ettn'n:il ~·~dom. ;htd:-w; o~h· see dtml; ·! I 
and shadowy a:S tL \lream-an intellectual 
v!ston.:• ·; . .; · · _ . . · 

A!!er !urther consideration the House 
acijourned v.'ithout.3r;;t!cn, but lhe nexL day i ,. 
• \!.:.:. .C.mi!rer ca.ll~d~ lt up, and the bill wus 
pass_e-! w!thout opposillon. When it reached . 'I 
tht.' Senatc:, l!r. H. B. Anthony ot Rhode 
Island took a. liYt:i)" interE'st in its con· 
s'deration. and 1t , .. ·as fina.lly adopted by 
)'o!:LS, :!!J; n~f:!, .'..!!. 

• . Jneorpo~·mtecl In tbe Dlatriet. 
The :;,m r..;~.s · sign~d by the President on 

the. 2rst of Jauunn·. l8i3. If Incorporates I 
the L•)')r:.tis . Aer!al Telegraph CompanJo·, .1. 

"'lth .)!ahl'Jn i.ooniJs, .Alex. E111ott, Wm. N. 
Chamh•~rla!n at ""cl..Shington city, P. R. 
Ar::~ic!on oC Bvsturi and IEalah Lul~ens of I 
D. ia -..: .. ro'! as ~jrp~.!·ato~ \\'ith !uH ;J:nw:r:s, II 
l!;::!l: d. h•l'\\'~\·er, to the District •Jt t:olum- I 
b:o.. :l!:d n'lt to be exercised \\"ithin an)• 1'1 
s:ar~ • xc~:Jt b~· its con::~ent. The cupital . 
s:o~!~ ''lV:lS r-n.J,'Jt.~). \\"lth ·limit of $~.- ' 
1)~ .. :•.•):;0. .. It dcc!are~ the b;u:nt::ss and 
ob;!ects ·c: the corporation sha!l b: to dl:!
\'elop anr..: utilize 'the principles and pow-
ers of natt.:raJ eJcctricilY to bt! ~sed tn tel~- • 
graphir.;:. ~en~t·ating Ught, heat and moti>'e 
power. anrl a:her'\\·i:;e to make and operate ,, 
sny ~r.achmt:r:; run by electricity Cor any 
Jjurpose. . I 

L<Jomis now ha'\·ing obtained bis patent • 
and act c! int>'>:'p~ralioQ. devoted himself 
wholh to the pro>mot!on ot his enterpri"'le, 
but the times "·er:.: unp1·optt1ous. Tilt: great 
licancial Cf)llap.:;e took place ln New .York 
and capita!lsts could not be lnduceti to 
Yt:·riture in such a. chimerical project as 
thi:s appoaared to be. The Umitatton of his 
chartP.r tu thP. District of Columbia. was es
p.:cia.lly unfortunate and ru!nous. _ · 

HaYin:; sacriftced health, money and bu~
lness to this gr~at ldca, aCter _several years' 
struggle he retired to a farm in Vi:-ginia to 
a~alt the da)· wh-:u -others more fortunate 
than he should reap the gJor)·. 

. Lnor~i~~~- Enrl)· Llfe. 

Mahl.:;n L.jc:nis "'·u.s born ln Oppenheim, 
near Glo\'ers,·llle, Fulton count'y, N. Y., on 
the 2l:::t .o! July. ;iS2J. He· was a son of 
Pxoi'. Na.than Loomis of Sprtngftehl, ~tas:5. 
He aeter~·ard remoYed to Butternuts, 
Lewis county, 'N. Y. Hl:.> granMather wa3 

I 

i' 
I 

a Dap~l:;t. cl~rgymar:. and had a la.rg': fam-
Ily ot chil•l!"en and grandchlltirl!n, ~h~ch he 
kept together anti a.ll lived in on~ nouse, I 
which had tltty rooHns. At length_ h~ ue
cided to rr.!~r::t.te and went to Sprmc;vale, \! 
near Lewtnsville, about tw~nty miles !rom 
l\·ash1ngtf)n, and purchased a lar~e tract, 
"'·Nch he df·:id-:d. gh'ing e:1c..h o! hts sons a g· 
farm. At that tlme .Mahlon Loomis "'·~\~ c1 
about ten years old. H~ ha.u the bo;nefit o. rr. 
th~ di:;trlct school, but his e<:}ucauon was rr 
almost wholly derived from hl:s granll!ath- !r 
cr's anJ father's libraries and thelr in- c! 
su:u~,!1o:!.;!,_~o·· t.h_~r. "':~!e }?ot~ ma" or cu~- tc 

-iil\d --~ l~~~•.J.t,se. ·,a. .. ~- • 
-·apUtU4.e··~ 9i:- · p~nc :.~owledg'i:'~~ • 
-~eea.·~~· -~-J:_o(. :Seve~te.en~;-&il4 !-i~eP,ft:. :: 
<Mabton ~aucht~e ""'4Jstrict --=-.schooL -~i~e . 
·.iije(J.~ci.:if~i&bf·~~ ~t~c ":to_-:.:w~~~.9..n.!· ~
llstemng _];o the de!l&te~ ~ ~;j:~ncre~s . ~nd: : 
~ar~~!ll' 'the_ Ubrarles •. ;:;; ~- ,:-:<- _ ~-. .-;·-.. ;. ... ~* : 

He. 'Was:· always :ot .a . mechanlc::tl ·turn.:' • 
whicb._Ie;l him, by _the ·advice· ot ·his. father,· : 
to direct ·his ·attention to ·dentistry, 'and _; 
when twenty be decided to _go ~o _Cleveland, : 
Ohio, and enter.the·.omce <!f an old. fz:tend 
o! ~ !ather. Dr. ·Wright,.' :who w,as a sue· 
cessful practitioner ·.In t.bat city.: -Be ac
~omp:lshed, his jouri:!!Y to ~leveland Jaartly _ 
on foot and by heTp. from passing· tanners 
oi' other, .who _would 'give him a. meal or ·a • 
ride tor a. few pcttn!~s. ~r _ bis pocke~ ~e. · 
wblcb he parted wi~.'i _tor this purpose. · , . 

~ ~ p.·rai.ettced;Jjl~: Profe~~lon .. · ~· -_ ·_-:: 
· A.tter ~taylng t~ oi'"three yea.J.:s with Dr. 
WriC'ht .h~ went t\:f. ~arJ,;ne~ N •. Y .• "·here 
he commenc.ti. t~~ p_~actice o! dent~stn·. 
His !ather ha\ing: been appointed a com.:.· 
putor in the t:nited -~ates m1utlcal aima·- e' 
na.c otftce, then"!"locittecl at Cambrt~;e~·
lfa.ss., '3-Iah!un re~~:~e~ to Cainbrldgeport .... 
where he esta.blhsJ;led ·.himsel! in h!s pro-· 
!esston and pfacticed .Jt very successfully 
!or several years. '· 1t was here that he in· 
vented the celebratcd.xnlneral pla.te teeth, 
wh!ch he patenteu . fn the Unaed States, 
Great Britain and Fr:ince, and which gave 
him a. high standing rn·the pro!ession. · · · 

He married In 1~; Achsah Ashlelo· o! 
Springtield. lla.ss. ... and went· to Philadel
phia. to introduce hi:~ patent. which he did 
most successfully, and in No\·ember o! the 
same year he -curie· ·to Washlngton~and a 
op'!ned an otnce !t 9(1:j Penns:rlvania ave:- t 
nue. nP.ar the con:er --~t :>th str~et, .a.nd pfa~-. ~ 
treed his pro!.:s.si0•1 f•1• a. peri:ul ~.._'" ~" =·· t 
twentY yea~. He h:J.J g-reat in\·entlve 
geniu:s, and Juring ~his ~ime patent~d sey- J: 
era! inventions o! v.:,lue. · . 

He had a !!ang-uine tt:np~rament, was o! 
::t. social and kind!y llature. genero1:1::s to a. 
!ault. wa:;; on lntlm::~td !!ociaJ t_erms wltll a 
!!ome ot our most p!"orr.inent clttzen~. such v 
as Dr. James C. Hall, Peter l:i"orce, JC?hn W. t 
Forne)·, Prot. s::non ~ewcomb, "\\_m. H .• c 
13~\\·ard anti others. _....,. . · 

Truateci lD the Future. 
n 
h 

He died ot heart !a.iiure at the c()un~rY o 
residence o! h!s brother, Judge ~orge_ g 
Loomis, a.t Terra A!tll, W. Va., O.c'tobe_r _13, l 
1856, at the age o! sl:xty, a.!t~r an !Uness o! t 
·only on~ ·week. Hi~ brother remarks: b 
"During his last lllne~s he was uplltted· and h 
strengthened by the co~1sclousness t_hat the s 
"'·orld \'lo·ould som9 tima . undl!rstand and 
realize tbe grandeur ot bls dls~0\"4U"Y·. He 
seemed to be 1ndl!'!erent as to hJs huving 
the glory and renown o! lt, b~t he "'·anted 
mankind to enjoy the fruits ot ~1s dis::ov'=. 
eries ·maintaining th:J.t lt would be. ,the· 
meo.~s ot establlsbin~ :i brotherhoo~ among 
t·he nations and races that nothmg e~se_ 
coulfl 'a.ccompllsh: and _would glve to ~he 
children o! men granJer anJ truer concep
tions ot De:ty than now prev:J.lleJ. T)'lert
was one th()ught that at t:mes brought S6d
ness to hi.3 heart. 'I know that I an: bY 
some, even many, reg:~.rded a:; a. crank....,bY 
some perha.ps as a. !ool-!or allowing my· 
self to the sacrlftce- o! materia.~ advanto.ges 
t-o abandon a lucrath·e pro!ess1on and pur
sue thl.s lgnls tatuu~. but_ I !tnow t~at I am 
right and 1! the pr.;.;;ent generation ·llv~.s 
long 'enough the!r op::~:ons will be changed • 
-and their wonder v;ill be that they dl<! not 
percel\·e lt before .. I !hall !le,·er see lt per-. 
cected-b'o.lt lt wlll be. anti othe~·s will hav"' I 
the h:mf'U" of tbe dl.;;~ lvery._ ..Sull, l. do not· . 
care tor that-exce:p'f •t would be gratl!y1ng, -~· 
I contess, to Hye to see th~ world a~kno~l- · 
euge that ·I 'am at lt:a.5t eane; or at least ; 
such a crank as God employ::~ to move the_ . 
world. By confining m)·selt to the prulnao:-y 
routine o! at!alr.s I could have made, no 
doubt a. comtor'table 1lving-, e\·en mere than 
a. co~pet~ncy...:.th:m passed a~-ay. o.nd bo 
forgotten-but. an Impulse· h:1.:1 dr_l\ren ~d 

-that I could not resist.')" - .... 
. .-:.. .~ .. .-: .; ·-~---
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communication. and these arc distinguished primarily by the way in which 
continuous radio frequency power generated in the transmitter is modulated. 
This investigation sought. in part. to discover evidence indicating whether 
Stubblefield's devices could generate radio frequencies. For a general over
view of broadcasting's technical archaeology see Elliot N. Sivowitch, ••A 
Technological Survey of Broadcasting's 'Pre-History.' 1876-1920. JouRNAL OF 
BROAOCAS'TlNG. XV:I:I-20 (Winter. 1970-71); Robert A. Chipman, "The 
Earliest Electromagnetic Instruments.'' Unit~d Staus National Museum Bul
l~rin 240 (Washington, D. C.: Smithsonian Institution. 1964), 121-136; W. 
James King ... The Development of Electrical Technology in the 19th Cen
tury ... Uniud Sraus National Mu~um Bulletin 228 (Pap~rs 28 and 29) (Wash
ington. D. C.: Smithsonian Institution. 1962), 231-331; George W. Pierce. 
Principles of Wiul~ss Td~graphy (New York: McGraw-Hill. 1910), 75-107; 
and R. A. Fessenden, .. Wireless Telephony.'' a paper presented to the 25th 
annual convention of the American Institute of Electrical Engineers, Atlantic 
City, New Jersey, June 29. 1908. 

• L J. Hortin, '"Did He Invent Radio?" Bromicasting, March 19, 1951. 

5 Edward Freeman. "Stubblefield ... and Radio.- unidentified periodical 
aniclc in the Stubblefield Papers. 

1 Note of A. H. Wear and Son. Murray. Kentucky. dated April 23, 1887. 
Stubblefield Papers.. 

T Telephone interview with Bernard B. Stubblefield. Florence. Mississippi. 
June IS, 1970. Bernard was the oldesl surviving son of Nathan B. ·Srubble
ficld. According [0 Bernard. the '"vibrating telephone" parent was the second 
ol four U.S. patents his father ever had obtained. The first patent was for a 
.. lamp lighter.- A third patent was approved for Stubblefield's electric battery. 
and a fourth was granted in 1908 for a wireless telephone system. A Canadian 
patent was granted for the wireless system about the time Slubblefield developed 
his 1908 device. 

I Evansvi/1~ Pr~ss (Indiana). January 17, 1937. Stubblefield Papers. 

• Jim Lucas. '"He Helped Bring Radio Into the Home. But - Tulsan Loses 
Millions.- unidentified clipping in the Stubblefield Papers. 

10 According to the 1902 St. Louis Post Dispatch story. and the report 
printed in White's book. Bernard ..... would be able to carry out and finish 
the system or wireless telephony should the father die. so closely has he been 
allied with every step in its discovery and development.- (White, 299.) Ber
nard was born in 1888. He lived in Murray. Kentucky until about 1915 when 
be joined the U. S. Army for about five years. Later. he sculed in New York 
city engaging himself in a photostat business. He was never employed with any 
radio manufacturing, distributing or broadcasting business during the years 
foUowing his brief Army career to his retirement in Mississippi sometime 
in the 1950s. Telephone interview. Bernard B. Stubblefield. 

11 A daughter. Mrs. J. H. White, of 610 Pulaski St.. Little Rock. Arkansas. 
told a reporter ·• ... that an estrangement between ... [Nathan) ... and 
the family .•. [occurred}. We went different ways simply because we could 
not get along together.- LttJe Rock.. Arkansas. Ga:.~ru. February 23, 1928. 

12 U. S. Patent No. 600.457, dated March 8. 1898. The brochure described 
the battery as ... . . simply a solenoid of copper and iron wire. the separate 
clements wound close and compactly about a soft iron core • . . " The 
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time, did reinforce the mystery about the technical capabilities of his 
early devices. And, Stubblefield's public demonstrations did involve 
voice transmission without wires. Beyond those documented facts, 
the "Hertzian secrets" of the "black box" used in his experiments, if 
there were any, most likely died with him. 

Footnotes 

1 Rainey T. Wells. '"Heard First Radio Broadcast ... The Fratunal Monitor 
(undated). Nathan B. Stubblefield Papers. University of Kentucky. Lexington. 
and the Chamber of Commerce Stubblefield Collection. Murray, Kentucky, 
hereafter cited as the Stubblefield Papers. In preparing a final draft. the writer 
discovered that another collection of Stubblefield material bad been micro
filmed by the Murray State University Library. Permission for access to that 
collection was denied.. At present there is no way of knowing bow much 
duplication there may be among the above cited collectioas or to what ex
tent the collection contained new maner. The write:- wishes to acknowledge 
the guidance and counsel of Or. Lawrence W. Lichty, the University of Wis
consin. in the preparation and refinement of this paper. The writer also wishes 
to ac~nowledge the help of Mr. Elliot N. Sivowitch. of the Oivisioo of Elec
tricity and NucleM Energy of the Smithsonian Institution. for technical and 
bibliographic advice; Mr. James Johnson, Stubblefield historian and Execu
tJve Director of the. Ch::1mbc·r of Commerce at Murray. Kentucky, for advice 
and ··opposing arguments:·· Or. Don Le Due. now at Ohio State University, 
!or some legal research: Dr. L. J. Hortin. Director of Journalism at Murray 
State University, for advice: Mr. James Skelton, a student of electrical en
gineenng at Michigan State Un1versity from Calvert City, Kentucky, for tech
nical and patent data, and Mr. Bernard B. Stubblefield. the son and assistant 
of Nathan B. Stubblefield. for additional information valuable to this study. 

z The inscription read. in part. '"Here in 1902. Nathan B. Stubblefield ..• 
inventor of radio--broadcast and received the human voice by wireless. He 
made e~pcriments 10 years earlier .. :· Anonymous, "'Nathan B. Stubble
field. Inventor of Radio.- Unpublished paper from the verticle tile (undated), 
Library, Murray Stare University. '1"he Hermit Pioneer of Radio is Honored 
After Oe:llh ... N~w York Sun, May 17, J930, Stubblefield Papers; '"Another 
Inventor of Radio ... BroaJ~nsrm~:. January 1. 1937, 3: (Advertising brochure) 
William T. Stubblefield ... Before It Was Known ... (Miami, Florida: Wil
liam T. Stubblefield Media Brok.ers). The first published account of the Stub
blefield system in a scientific journal was Waldon Fawcett's 11le Latest Ad
vance in Wireless Telephony.- Scimti{ic .Am~rican, Volume 86 (May 24, 
1902). 363. Trumbull White, in his book The Worlas Progress in Knowledge, 
Sci~nce and Industry { 1902) wrote a full description of the Stubblefield ex
periments based largely on an account published in St. Louis Post Dispatch, 
January 10, 1902. Other summary articles have been published since I 930, 
but these are mostly a rehash of the 1902 sources. 

3 Broadcasting means the dissemination of radio communications intended 
to be received by the public, directly or by the intermediary of relay stations. 
(Communications Act of 1934, Sec. 3.) There are various forms of radio 
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Stubblefield devices did work. However, the important question was 
whether his devices contained elements which might have been a basis 
for, or consistent with, a new and slowly evolving wireless technology 
dealing with radio frequency oscillations and so-called .. Hertzian 
secrets." According to Stubblefield's onetime attorney, a case could 
have been made in support of this allegation. But the available techni
cal evidence about the 1892, 1898 and 1902 devices was sketchy and 
hardly conclusive. The development of radio telephony as we now 
know it evolved from the experiments of R. A. Fessenden and others 
who used radio frequency oscillations. Stubblefield·s I 908 letters 
patent did not contain descriptions or drawings indicating capability 
for radio transmission and reception. Instead, his system utilized an 
audio induction technique. This was greatly different from the produc
tion of sustained radio frequency oscillations with superimposed modu
lated infonnation. 

The competence of persons testifying about Stubblefield's experi
ments cannot be challenged. But their competence about what was 
in Stubblefield's ''black box" is certainly subject to question. Only 
Bernard, Stubblefield's son, had access to such information. Bernard 
Stubblefield has stated that his father's devices did not involve the 
generation of radio frequencies. Any litigation had to turn, in part, 
on that question. Interestingly, Bernard was not involved in the plans 
for litigating Stubblefield's claimed rights after his death, although he 
would have been the most informed participant. There may be more 
evidence about the 1892, 1898 and 1902 devices, but it has not been 
brought forward. Stubblefield's story does illustrate how the devices 
of an ambitious experimenter with limited financial resources could be 
absorbed by the heavy promotion of investors seeking to repeat a 
windfall like that of the Bell telephone. The Wireless Telephone Com
pany of America had a long way to go to match the headline accom
plishments of Marconi and other experimenters, and Stubblefield prob
ably was correct when he concluded that the emphasis of the com
pany was simply selling stock. 

Based on the available material, and the fact that wireless voice 
transmission evOlved from the experiments of several persons widely 
separated by time and geography. it is clear that Nathan B. Stubble
field did not .. invent radio broadcasting." His vision of "broadcasting 
news of every description," while not sensationally unique for the 
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he quietly lived out his existence in a small shack about nine miles 
nonh of Murray. Some observers reported seeing mysterious lights 
and hearing weird sounds in the vicinity of Stubblefield's home. Two 
weeks before his death, Stubblefield visited with a neighbor, Mrs. L. 
E. Owen. He asked her to write his life story, since, "I've lived fifty 
years before my time. The past is nothing. I have perfected now the 
greatest invention the world has ever known. I've taken light from 
the air and earth as I did sound." And he told her about a ·~hole 
hillside that would blossom with light."la 

About two weeks later, on March 30, 1928, a neighbor discovered 
Stubblefield's dead body in the shack, which was locked from the 
inside. Nothing else was discovered except a few scraps of paper 
and portions of his apparatus. 

On March 28, I 930 Murray ctuzens and two of Stubblefield's 
daughters unveiled a small monument to his memory. Since the~ 
several prominent Murray citizens and others interested in gaining 
recognition for Stubblefield have gathered evidence to support the 
claim that he "invented radio." Patent papers, correspondence, news
paper marerials. affidavits, parts of the original coils and equipment 
are open to the public at Murray, Kentucky. Conn Linn and one of 
Stubblefield's sons, Nathan, Jr., traced the wireless patents with a 
view of filing an infringement suit. Linn told a newspaper reporter that 
the lawsuit ..... would have upset the financial structure of the radio 
world and required an accounting of profits worth millions since radio 
began its career."39 An undisclosed New York law firm told Linn 
that their claims were in order and could be verified '4 

••• to the final 
detail... But the statute of limitations for the filing of a claim ha5 
passed. In 1950, Linn wrote to Vernon Stubblefield, a cousin of the 
early experimenter: "I went with him to Washington, and helped 
secure his initial patents. Had I stayed there, and helped him finish 
the job, he might have been living today as a world renowned inventor, 
and both of u.s rich enough to make John D. Rockefeller look like 
a piker. Don •t you think I am right about it?"•0 

Comment 

Stubblefield did transmit voice without wires as early as 1892. There 
is enough corroborative evidence in the form of affidavits, letters. 
newspaper accounts, photographs and drawings to conclude that the 
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patent on April 5, 1907 which was granted on May 12, 1908. His 
system was now limited to wireless voice communication between 
moving trains and way stations, moving highway carriages and way 
stations, and ship-to-shore communications. It was a uland mobile·• 
system instead of a .. broadcasting" one. The letters patent specif
ically included the use of a stationary .. transmitter'' and "antenna/' 
with receiver-equipped mobile vehicles passing adjacent to the elevated 
"antenna." This ,language was contained in the letters patent: 

Surrounding the path of travel of the vessel, and preferably elevated 
oo poles • . . is a coil of considerable magnitude. This coil . . • 
consists of an outer casing ... within which is placed a conducting 
wire comprising a plurality of convolutions . . • each of which is 
insulated from the other. . . • 

In principle, Stubblefield's 1907 device envisioned the transmitter 
operator, speaking into a telephone transmitter and through the cir
cuit, producing 

a varying current corresponding to that passing through the coil of 
great magnitude [which) ... will be inducted in the coil [in the 
receiver] and the speech or other sounds will be transmitted to the 
operator on the boat. le 

A similar system was depicted in what appeared to be an earlier de
sign located among the Stubblefield Papers, and involving a trans
Atlantic system using a submerged wire, whose idea was to induct 
signals to ships on the surface. The 1908 Stubblefield letters patent 
were quite vague technically. except with respect to the point on the 
use of electrostatic inductance to accomplish voice transmission. This 
has been corroborared by Stubblefietd•s son Bernard, who, at age 82, 
recalled that his father used two systems of wireless telephony. One 
was based on "ground radiation,. and another on some kind of 
.. magnetic radiation ... He could not recall the details of each system 
precisely. But he stated that the devices used in the early wireless 
experiments did not contain an apparatus enabling the production of 
sustained and high-speed oscillations. 

After the 1908 patent was granted, nothing significant occurred in 
the technical development or corrunercial exploitation of Stubble
field·s wireless telephone. In 1913, some officials of WTCA, including 
Collins, were convicted of mail fraud. 31 Except for an occasional ex
periment, observed by some of Stubblefietd•s neighbors at a distance, 
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ducted his experiments in Murray, also had developed a wireless 
telephone system. Collins attended two of Stubblefield's Philadelphia 
demonstrations and, according to a fiyer later printed by WTCA, he 
had published an optimistic account of the company's future in the 
June 28, 1902 issue of Electrical World and Engineer. From the 
standpoint of appearance, the only difference between the Stubble
field and Collins system at the time was that Collins used small zinc
wire screens instead of nickel-plated iron balls on top of steel rods. 30 

Collins was well-published in the scientific journals. With his emer
gence in the WfCA stock promotion, Stubblefield's device appeared 
to have lesser significance. Since that time, a few persons, in their 
efforts to seek recognition for Stubblefield, have claimed that Collins 
and others acted in collusion to steal the Stubblefield system. There 
is some circumstantial evidence supporting that view, but it is not 
conclusive. 31 

After the Philadelphia tests, some unknown events occurred which 
caused Stubblefield's withdrawal from the company. He had previously 
signed over all his patent rights to the company in exchang.e for 
stock. On June 19. 1902 he wrote the secretary of WTCA charging 
that one of the stock promoters was u ••• practicing fraud or decep
tion as usual. . . .. Stubblefield's letter showed him to be obviously 
disturbed about an undisclosed incident, indicating that the practice 
was swindling him •• ... out of my inventions, and the defrauding of 
the public .. .''3: Another incident possibly related to Stubblefield's 
letter occurred during the Washingto~ D. C. demonstration. He told 
an old friend that someone wantedStubblefield to use a wire connection 
between the transmitter and receiver during the tests on land. " ... 
They said they- could sell more stock that way. I wouldn't do it."lS 
Stubblefield returned to Murray referring to the New York .. crowd" 
as "damned rascals."3• In August 1902 \VTCA distributed shares 
of stock. The promotional brochures made a distinction between the 
Collins and Stubblefield systems, but did not in<licate precisely what 
the differences were, nor upon which system WTCA's development 
would depend. l$ 

Refinements, Patents and Dieilluaion ( 1903-1928) 

Stubblefield went back to work in Murray, perfecting his device. 
With the financial backing of seven Murray residents, he filed for a 
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turned down an offer for $500,000.:: The hearsay about those high
flying offers was consistent with speculation fever gripping potential 
investors. By 1901 reports of Marconi's 'Nireless telegraphy experi
ments increased investor interest, and ·~ ... Every amateur inventor 
who had ever tinkered with a telephone at once became of major 
importance. "n 

The Wirelesa Telephone Company of America 

In January 1902, Stubblefield agreed to participate in the com
mercial exploitation of his device. Incorporation papers for the Wire
less Telephone Company of America (WTCA) were filed in Prescot~ 
Arizon~ on May 22, 1902. Stubblefield was a director but he held 
no office.24 After some additional testing in New York City,:~ the 
company undertook promotion of the Stubblefield wireless telephone 
in Pennsylvania. On May 30 and 31, 1902, Bernard assisted his father 
in the Philadelphia demonstrations held in the vicinity of Fairmont 
Park.28 

The Washington and Philadelphia demonstrations maintained the 
momentum needed to sell stock in the new company. A four page 
prospecrus, extolling the investment opportunity in WfCA, was dis
tributed during the summer of 1902. It compared the Stubblefield 
device with Marconi's wireless telegraphy system by stating that both 
systems utilized " ... for transmission what are termed Henzian elec-
trical wave currents ... .. ::1 The technical d\!tails were not disclosed 
since the prospectus was designed to sell stock, and perhaps deliber
ately avoided specific evidence on the points of comparison or con
trast. The use of steel rods thrust into the ground and large coils 
indicated that Stubblefield's 1892, 1893 and 1902 systems were based 
upon an induction principle. (This principle had been demonstrated 
by Professor Amos Dolbear of Tufts CoUcge; Massachusetts, as early 
as March I 882).:s In a statement appended to the prospectus, Stub
blefield wrote: ..... I can telephone without wires a mile or more 
now, and when the more powerful apparatus on which I am working is 
finished. combined with further development, the distance will be 
unlimited. ·~• 

Another experimenter shortly thereafter became prominently in
volved in the new wireless telephone company. A. Frederick Collins, 
an electrical engineer in Philadelphia at the time Stubblefield con-
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transmitter and a telephone switch.. ... I took a seat in the box [in 
a small shed erected near the house] and Mr. Stubble£ield shouted a 
"hello'" to the house. This was a signal to his son [Bernard) to begin 
sending messages. I placed the receiver to my ears and listened. 
Presently there came with extraordinary distinctness several spasmodic 
buzzings and then a voice which said: ··Hello, can you hear me?'" ... 15 

Tnen, Bernard played a few bars of music on his harmonica. One mile 
away from the Stubblefield house, the pair secured the rods about 30 
feet apart and listened. Bernard's harmonica music was heard again.18 

The January 1902 St. Louis Post Dispatch story created more in
terest in Stubblefield's invention. Two months later, he traveled to 
\Vashington, D.C. for another public demonstration. On March 20, 
1902, aboard the steamer Bartholdi. off the Virginia bank of the 
Potomac, opposite Georgetown, Stubblefield. sent wireless messages 
to receivers ashore. 11 A test also was made on land and proved much 
more successful, ..... with the voices of the speakers being more 
plainly heard ... " 11

' After the demonstration, Stubblefield said: •• ... 
as to the practicality of my invention-all that I can claim for it now 
is that it is capable of sending simultaneous messages from a central 
distributing station over a very wide territory ... Eventually, it will 
be used for the general transmission of news of every description. "ta 

This 1902 statement about news broadcasting was particularly note
worthy. Although such uses of wired telephone systems were made in 
Hungary four years earlier, the emphasis in utilizing wireless tele
graphy or telephony was put on point-to-point transmission, not 
broadcasting. Additionally, Stubblefield's insight into the potential 
utilization of such wireless telephone systems provides interesting per
spective to the often-quoted I 916 memorandum by David Sarnoff, 
who urged his superiors at American Marconi to manufacture a "radio 
music box" for home use.::o Stubblefield, however, later "direction
alized" the transmission characteristics as part of what he cailed "per
fecting" his apparatus. 

Between 1898 and 1902 two stories concerning offers Stubblefield 
received for his devices were circulated among the Murray townfoiJc. 
Dr. Will Mason told newspaper reporters that he had seen a written 
S40,000 offer to Stubblefield for the patent rights to his system.21 

Another offer was apparently made after Stubblefield's Washington, 
D. C. demonstration. Stubblefield told an old schoolmate that be bad 
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Murray erected a monument commemorating Stubblefield and his 
wireless telepbone.2 

The purpose of this article is to documen~ from the fragmentary 
record remaining, what happened when Strubblefield experimented 
with batteries, coils and his strange "black box, n and to provide an 
assessment of his work. The important question is whether his wire
less telephone contained elements forming the first basis for wireless 
voice transmission, as it evolved into radio broadcasting;3 or, whether 
his system was based on wireless "techniques" generally known by 
other experimenters of his time, and subsequently discarded in favor 
of other wireless theories. The evidence in favor of the former posi
tion is very sketchy, indeed. But the story of Stubblefield's work is 
important because his experiments were conducted when even wireless 
telegraphy was in an embryonic stage: his 1892 wireless telephony 
conversation with Rainey Wells antedated Marconi's wireless Iele
graphy demonstration by three years. 

Early Life and Experimentation (1859-1901) 

Nathan B. Stubblefield was born in either 1859 or 1860, the son 
of William Jefferson Stubblefield. 4 A self-educated experimenter and 
a farmer, he left school at I 5 and, according to reminiscences of 
friends.~ spent much time reading scientific journals at the newspaper 
office in Murray, Kentucky. By 1887, at about the age of 27, Stubble
field had achieved a local reputation for building ··vibrating tele
phones," some of which were used by the townspeople.• The device 
was patented by Stubblefield in 1888.7 Four years later, Stubblefield 
demonstrated his wireless telephone for Rainey Wells. Very few Mur
ray residents were allowed into Stubblefield·s experimental sanctuary 
during those years. Stubblefield treasured his privacy and was suspi
cious of strangers snooping about his property in response to rumors 
about his work.8 In fact, •• ... His home was so wired that a stranger 
approaching within a half-mile set off a battery of bells. If the tres
passer was unidentified, Stubblefield waved him away.'" Stubblefield 
and his wife had several children, but only Bernard participated in 
his father's wireless experiments. 10 The others either were excluded or 
showed little interest. 11 

Sometime after 1898, a brochure about Srubblefield's electric ceil 
was circulated among interested scientists and promoters. The electric 
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cell provided a source of energy for his wireless telephone. 12 Detailed 
technical information about the wireless apparatus was not fully dis
closed, but it appeared that the steel rods used in the 1892 demon
stration with Wells perfonned the same function as the placement of 
Stubblefield's electric ceUs in the ground. Steel rods were inserted into 
the ground at the point of transmission and reception. The transmit
ter device was comprised of a modified Bell-type telephone con
nected to a large circle of metal which looked very much like an 
antenna. Wires led from that to a .. black box." Years later, in 1908, 
when Stubblefield built another wireless system, the circular steel .. an
tenna" at the telephone transmitter was eliminated in favor of a long 
elevated antenna extending over several hundred feet. 

Sometime in 1898, Stubblefield brought his device into Murray and 
set it up in a local hardware store. Listeners stationed themselves up
stairs in the office of Dr. Mason, a local physician, and .. heard it 
talk. "JJ Stubblefield told the small gathering that he was finally going 
to patent the device. However, no patent application was filed until 
1907. Those I 907 papers apparently described a different wireless 
system from the verbal descriptions and occasional photographs of the 
1892, l 898 and 1902 devices. 

The Public Dcmon~tratioos ( 1902-1903) 

On January I, 1902, a few weeks after Marconi demonstrated wire
less telegraphy across the Atlantic, about a thousand Murray resi-. 
dents witnessed a demonstration of Stubblefield's wireless telephone. 
Later, Stubblefield told a reporter from the St. Louis Post Dispatch 
that the successful results of the demonstration in Murray had taken 
him 10 to I 2 years of development. He is quoted as saying: 

... I have solved the problem of telephoning without wires through 
the earth as Signor Marconi has of sending signals through space. But. 
I can also telephone without wires through space as well as through 
the earth. because my medium is everywhere.u 

A private demonstration was given for the reporter during the second 
week of January 1902. The reporter observed: 

The transmining apparatus is concealed in a box. Two wires of the 
thickness of a lead pencil coiled from it3 corners and disappear 
through the walls of the room [of the Stubblefield home} and enter 
the ground outside. On top of the box is an ordinary telephone 
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THOMAS W. HOFFER 

Nathan B. Stubblefield 
and His Wireless Telephone 

In th~ Winter 1970-71 issu~. the JOUR.J'oiAL published an articl~ 
on radio's uchnological "pre-history" which included m~ntion of 
K~ntuclcy mdon farmer and sometime inv~ntor Nathan B. Srub
bl~fidd. The following pages offer a more detai(~d discussion of 
Stubblefielas I!.Iperim~ntal worlc in ratjio and sed to anrNer the 
qu~stion of whttthttr he K"as an important inno,·aror in radio, or 
just anorhttr whosl! fringe ~ffort contribuud lillie to thl! main
str~am of radio d~vdopmmt. Stubbl~fi~las worlc, much of it 
bl!fore Marconi bttcaml! active in wirelttss dev~lopmelll. is a good 
~.zamp/1! of thl! many small-town Aml!rican inv~ntors in this /il!ld 
who roolc out paunts and rri~d to malcl! a commercial success out 
of something their backus s~ldom fully und~rsrood. Stubbl~fidd" s 
ev~ntual commucial failur~ is also, unfortunat~ly, rypical of thl! 
fare ofthne invttntors. Thomas W. Hoffer currently is an instruc
tor in the D~parrm~nt of Communication Arts at thl! Univusiry 
of Wiscon.sin while completing worlc on his docroratl!. 

0 NE day in 1892, Nathan B. • Stubblefield handed Rainey T. 
Wells a device, and asked him to walk some distance away from a 

small shack Srubblefield had erected near his farmhouse on the edge 
of Murray, Kentucky. Wells report~ "- .. I had hardly reached my 
post ... when I heard, 'Hello Rainey' come booming out of the re
ceiver. I jumped a foot and said to myself, 'This fellow is fooling me. 
He bas wires some place. •• Wells moved a few feet to the side, but 
•. · •. all the while he [Stubblefield] kept talking to me ... but there 
were no wires, I tell you." 1 Wells' recollection and the documentation 
of other public demonstrations of Stubblefield's wireless voice trans
missions were used to suppon the claim that the Kentuckian "in
vented radio'' as early as 1892, long before the wireless telephone 
demonstrations of other claimants for the title "Inventor of Radio" 
such as Marconi, Fessende~ and de Forest. In 1930, the citizens of 

e )o.nufu. or BR04DC.u'Tn'fC, VoL. XV, No. 3 ( Suramer 1971) 
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Stubblefield and his wife 
had several chtldren. but 
only thetr son Bernard took 

a fancy to his father's tin
kering, and he later became 
a trusted cohort. 

Another man. Rainey T. 
Wells. who went on to 
found Murray State Teach
ers College. figured heavily 

in the inventor's life and 
was allegedly present when 
Stubblefield demonstrated 
his wireless invention in 
1892. Before that. though, 
Stubblefield supposedly 
told Holt of his discovery in 
1885 However. 1t was not 
until January 1. 1902. that 
he gave the first document
ed public demonstration of 
his device in Murray's town 
square. 

The instruments he and 
his son exhibited by the 
courthouse consisted of a 
transmitter and receiver-
200 feet apart- and metal 
rods thrust into the ground 
connected by wire to both 
devices Coils spread all 
over the walkway 

In an interview with a St. 
Louis Post-Dispatch report· 
er ten days after the demon
stration. Stubblefield was 
quoted as saying: "I had 
been working on this ten or 
twelve years before I heard 

coni successfully sent ra- both sides run into it and 
diotelegraphy in 1896, but are attached to a pair of 
not voice} or the efforts or telephone receivers. The 
others to solve the problerr. box was built as a shelter 
of transmission of message~ from the weather and as a 
through space withou: protection to the receivers. 
wires. I have solved the I took a seat in the box and 
problem of telephoning Mr. Stubblefield shouted 
without wires through the 'hello' to the house. This 
earth as Signor Marconi ha~ was a signal to his son to be-
of sending signals through gin sending messages. 1 
space. But I can also tele- placed the receiver to my 
phone without wires ear and listened. Presently, 
through space as well as there came with extraordi-
earth because my medium 

nary distinctness several 
is everywhere." spasmodic buzzings and 

He never said what that then a voice which said: 
medium was. 'Hello. can you hear me? 

Stubblefield demonstra t· Now 1 will couot to ten. 
ed his wireless voice device One-two-three-four-five-six-·. 
on his farm to the reporter seven-eight-nine-ten. Did 
Bernard stayed in the house you hear that? Now 1 will 
while his father and the re-
porter walked to a cornfield 
about 500 yards away. 

The reporter wrote: "The 
transmitting apparatus is 
concealed in a box. Two 

wires of the thickness of a 
lead pencil coil from its cor
ners and disappear through 
the walls of the room and 
enter the ground outside 
On top of the box is an ordi
nary telephone transmitter 
and a telephone switch. 
This is the mach.ne through 
which the vo1ce of the send
er is passed into the ground 
to be transmitted by the 
Earth's electrical waves to 
the ear of the person who 
has an instrument capable 
of receiving and reproduc· 
ing it. 

''We went into the corn
field back of the house. Af
ter walking five hundred 
yards. we came to the ex
perimental station the in
ventor has used for several 
months. It is a dry goods 
box fastened to the top of a 
stump. A roof to shed the 

whisper ... 

The demonstration con
trnued with the repor\er 
and Stubblefield walking 
about a mile from the 
house. the reporter placing 
the rods anywhere he 
wished and hearing Bernard 
talk as clearly as when they 
were 500 yards away. 

The reporter quoted 
Stubblefield: "The earth. 
the air. the water. all the 
universe as we know it is 
permeated with the remark
able fluid which we call 
electricity. the most won
derful of God's gifts to the 
world and capable of the 
most inestimable benefits 
when it is mastered by man. 
For years I have been trying 
to make the bare earth do 
the work of the wires. I 

know now I have con· 
quered it." 

- rain has been placed on top 

I ~ 
of it; one side is hinged for a 

~ door. and the wires con-

ll ·~ ~ _.,. All 
~~-~-~~ ............ 

• 

I -•• 
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.. Stuhhl~fiE'Id claimpfj hr< ~ 

1 r mvention would work for b\.Jce che poor perrorm.mce "Radio IS a device that 
, any distance He also sa1d to the hard. dry bedrock rn transmitS and receives -

- that eventually he would in- the area. voice over considerable dis-
vent a tuning apparatus so Around this time. Stub- tance without con~ecting 

--

-

that many conversations blefield became quite well wires." Hortin said~ "Stub-
could go on at the same known. Scientific American blefield invented, manufac-
time without interference. printed an article about his tured, and demonstrated 
And, he said it wasn't neces- work. and a coterie of sharp -;ucb 4 d.ev•ce and d1d so 
sary to use the ground rods. financiers took notice. They tJefore· anyone else on th•s 

The father and son team saw his system as a money- planet. That's my clatm " 
demonstrated the wireless maker. A group of New He descnbed "considerable 
device in Philadelphia, New York businessmen formed distance" as several miles. 
York, and Washington, DC. The Wireless Telephone James L Johnson is an-
Newspapers and magazines Company of America to other unabashed Stubble-
documented the events and promote the still unpatent· _ f1eld bo

0
ster In a 1961 

Stubblefield's fame grew ed· device. ·Several Murray . speech. the former execu-
The March 20. 1902. experi- men owned stock. But. for tive secretary of the Murray 
ment was particularly s~me reason. Stubblefield chamber of commerce told 
unique in that Stubblefield shied away from the opera- the annual convention of 
transm1tted from the shrp tion after it got underway. The Kentucky Broadcaster 
Bartholdi on the Potomac It's rumored that he turned Association in Loursville· 
River. and It was billed as down a half million dollars ... He II 0 Rainey .H e"IIo 
the "F~rst Manne Wrreless tor_ hi~ inventron. Rainey.' These four words. 
Telephone Demonstra- H·e:ftnally applied for a h1ghly insignrficant.rn t_hem-
tlon .. He transmrtted about "paterrt orrApr1f 5. 1907, and selves. were· the gatewav 
v. of a mile. received it May 12, 1908. that opened a fabulous in-

During all hrs demonstra- He also obtained_ foreign dustry in the late 19th and 
tion s. Stu bbl ef iel d em- patents. early 20th century. These 
played what he called "an Then, for some unknown were the irrst words ever 
earth battery" Although no reason. Stubblefield re- broadcast by radio. These 
one knows for <ure what 1t treated to his home. disillu- four words put you people 
was. Stubblefield claimed sioned, distant. and despon- in business." 
the cell. which he placed in dent. Following the address. 
the ground, converted ·the Some say his invention the association presented 
earth's natural current into was stolen. Others say he the chamber of commerce 
electricity. That. in turn. became angry at his back- a p 1 a que r e cognizing 
transmitted his voice. ers' greed. Still others con- Nathan B. Stubblefield as 

(Stubblefield received tend he went mad. the inventor of broadcast 
patent #600.457, March 8. After a Washington trip radio. 
1898. for a "primary bat- in 1912. Stubblefield told He died March 28 .. 1928. 
tery" consisting of a bare his friends and associates to of natural causes. and two 
iron wire and insulated cop- withdraw their investments. days later Horace Chur-
per wire wound helically on go away, and leave him chill. country coroner. and 
an iron core. The patent alone. That same year hrs h1s son. Ronald. broke 
claimed this construction house burned to the down the door to Stubble-
increased the output of the ground ·field's cabtn. He was dead 
couple. using water as an Later. his wife and chrl- on the floor. 
electrolyte. A couple is two dren left him and he built a 
dissimilar metals touching cabin about six miles north 
He proposed placing the of Murray There he contin-
battery'" moist earth. but 1t ued to tinker. and apocra-
was never proven to be the phyl stories abounded 
one used 1n hts vo1ce trans· about his strange experi-
mission e'<pertments. al- ments which supposedly in-
though it probably was l valved drawing energy 

Interestingly enough. h1s from the earth for lighting. 

.. Be It resolved by the General Assembly. of the Comm~ 
wealth of Kentucky: That the General Assei'Tlbly of the~ 
monwealth of Kentuclcy hereby publicly recognizes Nathan.S. 
Stubblefield, who was a nattve of the city of Murray, Calloway 
_County, Ky., as the true inventor of the radio, and It Is the sen· 
tlment of the General Assembly that said Nathan B. Stubb 
field Is entltl&d to the highest honOf' and r&!PKt at the hand 
of the ~ople of this Commonwealth and of this nation fOf' his 
outstanding service." 

--

--

Phdadelphra experrments 
as well as hts Washington 

..._ showings were successful. 
a_· but hrs New York trip was a 

-Resolution by the
Kentucky L~lslature, 1944. 

• ~t. Some observers attri· ~ ~ ..o11111111·~ ~ ~ ~ • 
.....___1 __ 1_ ........ -- ......... _, __ 1-~ 
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I KNEW NATHAN STUBBLEFIELD 
THE GREAT MAN OF MURRAY, KENTUCKY, 

WHO INVENTED RADIO 
Tipton C. Wilcox 

My grandfather, Tipton Harrison Wilcox, and my father, Richard Hannibal 
Wilcox, were good friends of Mr. Stubblefield. 

My father told me that one day while in town he visited Mr. Stubblefield in 
his office (over the Corner Drugstore) and saw this demonstration. A cigar box 
was attached to the wall, with small bells on top, and a snuff can for a receiver, 
attached with wire. Mr. Stubblefield tapped the bells with a small hammer. Dad 
heard a voice say, "Hello." It was Mr. Stubblefield's son at home on the farin near 
Murray. This was wireless telephone-the first ever of its kind! 

Dad said that' when the flour mill was set up in Murray Mr. Stubblefield 
offered to tap the earth for electric power to run the mill. He would do it for 
$1500.00. Those who were involved were afraid to trust him. 

Mr. Stubblefield raised watermelons on his farm. Sometimes he stayed in the 
field at night to keep boys from stealing the melons. If he had any visitors he went 
directly to them; he knew exactly where they were. Did he have some kind of radar? 

I understand that in his last days Mr. Stubblefield lost most of his property 
and lived by himself in very poor conditions. Therefore this story. I had a close 
friend, Guy Montgomery, a teacher. At this time he was seeking to be elected to 
the Clerk's Office in this county. He visited Mr. StubClefield who lived in a 
building as we see in parks, a good roof with posts to s-;1pport it (ed: a type of 
pole .barn). Shocked corn to protect it in winter. He had electric lights, and Guy 
saw a tree with a nail driven in it to support both the bulb and the wire to it. The 
wire was simply put into the ground. Mr. Stubblefield said the Earth was the 
greatest magnet we knew anything about. That is where he got his power. 

A few weeks after he died I was talking to Ronald Churchill, the local 
undertaker who took care of his body. He told me this story. Some neighbors, 
friends who lived near Mr. Stubblefield, told him (Churchill) that one fall when 
they had killed hogs and left the meat out to cool, they were sitting by the fire. 
The lady of the house said that she wished Mr. Stubblefield were there so they 
could give him some meat. In some ten or fifteen minutes Mr. Stubblefield came 
by, saying that he had heard her, and had come over to get some of the meat! 

\Vhen I was about ten or twelve years old my father and I were standing on 
the court square and saw Mr. Stubblefield' coming. He stopped and he and my 
father had a nice conversation. He put his hand on my head and told my father 
that if he would let him (Stubblefield) have me {as an apprentice) he would 
teach me all he knew in his field. This did not happen. 

I understand that Mr. Stubblefield went to Washington, D.C., to get a patent on 
his invention, which at that time he called 'Wireless Telephone." Marconi was there 
with a group, and managed to get Mr. Stubblefield where h~ was not quite normal 
mentally, and stole from Mr. Stubblefield what he, Marconi, lacked in the same field. 
This helped him get some patents and the honor. Mr. Stubblefield had 
demonstrated what he could do from a boat in the Potomac River. He broadcast 
from the boat and some officials talked to him from the land! We call it Radio today! 

I 
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Nathan Stubblefield Family and Oose Friends 

Identifications, from left to right: 
Unnumbered: Sam Stubblefield 
First Series: 
1, 2: Mr. and Mrs. John P. McElrath 
3:0.T.Hale 
4, 5: Mr. and Mrs. John H. Keys 
6: James M. Cole 
7, 8: Mr. and Mrs. Solon Higgins 
9: O.J. Jennings 
10: Mrs. Ella Hale Woodruff 

Second Series (on the porch): 
1-4: Stubblefield Children: Victoria, 
Patti, Nathan, Oliver (daughter Helen, 
an infant, is not in picture) 
5: Mrs. Hattie .Keys Beale 
6: Bernard Stubblefield 
7: Isaac W . .Keys 
8: James H. Coleman 
9: Abe Thompson 
10: Ben B . .Keys 
11: George Gatlin 
12: Capt. Tipton Harrison Wilcox (great
grandfather of one of the editors) 
13,14: Mr. and Mrs. Nathan Stubblefield 

Location: apparently the Stubblefield home, which now would be on the west side 
of North 16th Street, directly across from the commemorative m<U"ker, in Murray . . 

• •• 
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NATIL\X B. STUJlBLEFIET .. D, OF MUURAY, KE~TUCKY, .A:-5~TOXOit OF ONE
HALl., TO \YIT .. T .. IA~[ G. T .. OYJ.:, 01" SA~lJ4~ PT..ACE. 

ELECTRICAL BATTERY. 

SPECIFICATION' forming part of Letters Patent N'o. 600,4G7, dRted March 8, 1898. 

Appllcatloa !ltd Octobtr 241 7 89A. Serial No. 609,969. (J'o model.) 

To alZ whon" it ntny concern: · hnreinnfter more ruJJy fl<'~m·ihf'•l, illn~t J':tf<'•l, 
JJo it known thnt J, NATHAN B. STUnnT.F.· nncl l'lniml'tl. 

•·uu.n, n. cltb:on or t.ho Unitctl 8tntc~, rc!'Jicling In tho drnwin~~, Fi~m·c I i~ n sidf~ cfp,·a-
nt 1\[urrny, in tho county or Vallowny :tnd tion or :tn elcc•trieal haft en· ('Ort~f l'tH·terl in 55-

S l"t.ato of Kentucky, h:\\·c in,·cnted a new nnd necordnn~e with thi~ inn~n{ion. Fi~. ~ is a 
useful 1£1cctricnl Battery, or which the Col- r.cnt.r:tllon~it nclina 1 ~cet innnl vit'W oft lw h:t t· 
lowing is a specification. tcry, ~hnwing the ~:uue im mpr·~f·d in wafer· a~ 

This hn·ention rr.Jates to elect•·icnl bnt.- the elr.c~t roh·t c. Fi~. :; i~ a 11 f~n lnr~Pfl see-
fcries; nnd it h:t!'J for itR object to ()1"0\"itlf' a tionnJ \"iCW .. nf :t JlOI:tion or the hilttf'i',\',sho\\'· (io 

10 no,·el nnd }Jt':tctirnl hnttcry for gcncr·ating ing mm·c e·l.-nl'ly the~ mannct· nf wiwliu~ thP 
elcctricalcurrcntsoC suflici-cntforcc Corpt•:tf•· n•lfnic rmrpiP. or·, in nth .. r· wor·cll-1, tlw win·~ 
tical tum, nrul :tiRo pro\·hling mcanR Cor gcn- compri~in~ the ennple~. Fi;.r. I is a ,.,~,·t ie•:Jl 
crating not only a cnn!'Jtant primarycnrr·cnt, ~ectiunnl \"icw or tht• h:tffc!t·y, ~hnwn moclific·tl 
but nlso nn inclur.ctl momentary RCf~oncl:u·y Cor nsc with :111 irulut•f ion-•·••il. 

1 S cmrrent. Hefct·rin~ tu the m•,.om p:wyi 11~ clt·n win~~, 
It is well known thnt if any \·o1tni•• t•onpl~ t.ho nunH't·al J ,J .. -.j.ruaf,.~ :t ~off-ir·on e•nrP

ho irnmet~cd in wntet·orplnecd in moist.cnrt.h picf'O extencliu;.r lon~it.wliua·ll.'· .,r the• ('ttl it·•· 
the pmdtiYO clement of t-ho r.onplo will nn- lmftf't')' :trlfl )JJ'{•f••t·:thl.\· in t "" rnrm or :t hnlt 
dcrgo ng-nlvnnicnction nf snnicicnt inlenRif.y hnving at one pnrl a nuf :!, whidr ru.•r·nlif~ of 70 

20 to produce 1\ cttt•rcnt when the tet•minniR o( t.ho p:u·tR nC tlu~ h:ttlt•t·.'· hein~ l't':tclily :1~~~~~~~
thc couple nro bl'onght in conf.nct, nntl thiR hlecl togcthct· nncl also •til i I e as I'P:td ily l:t kt•n 
form or bntt<'ry is commonly knO'\\'It n~ the npnr·t Cot• the pm·pn~('~ of l'l'(t:tit·, :ts ,,.ill hi• 
"water" bntt.cry, n!'Jnnlly empl()yetl for·ch:ug- rcnclih· mHlPt·~t oocJ. The emtf r·a I lott~it uc 1i
ing electrometers, but not enpnblc of gh·ing nnlly-ar·t·nn:..rccl l•nt'f'·piecc 1 or the hal ( et·y has 75 

25 nn:· ... vu:;ulernhle em·r<'nt O\l"ing to their ~rent" t·cmo\·nbly fittf'~l on the nppo~itt~ f'ttcls thereor 
intcrnnl resistance. Now th~ pt·inciplc in- t.he opr·nitcl~·-locnle<l eruliH':tcl:i :;, con linin~ 
Yoh·e<l in this clm~s of bnttcrie!'J is utiF ted to thcr·,~het wcf'n thr. ma~net ir coil· hncly -~ nr t Jt,. 
some extent in cn.rrying ont the JH'cscnt in- hnttm-y, ~:ticllu~acl~ :1 llf'in~ of wom1 o1· f'CJIIi r:\
Ycntion, but I contemillnte, in connection lent material. 'J'he~·oil-hocly -~of the bat.tet-y So 

JO with \\':ttet· or moisture as the clcetrolyte, the is compnclly for·mf'cl hy c:lo~•~ly-wcHIIHl ,~,p~ 
usc of n no\·cl \·oltnic couple constt·nctc~l in or a copper nnd ir·on win~ ;i ;nul (i, J'f'~lu~··· 
Much a mnnnet· ns to greatly multiply or in- ti\·cly, which wire~ rot·m t h~ ele•!f rncle!'J of the 
crease the clcctricnl output or ordinnry Yolf nic ,·oltnic conplr.,:uul while nece!o:~:Hily in~ulntctl 
cells, while at the snmo time producing in op- Crom cnch other, so ns to Jun·e no mr.tnllir 85 

35 crntion n. mn~netic ficl1l hnving a Rnfficicnt.ly contnct., nr~ prefemhly wom11l in t.h~ m:trlftf't' 
strong indtu:th·e effect to induce a current in clearly illu~trnted in Fit.r. :J of the •ll'awin.!!s. 
a solenoid or sccorulnry coil. In tho prcfetTc•l wind in~ of thr. win:~!'; nn•l 

'fo thiR end the in\'cntion contemplate~ a r, tho copper wir·c 5 i~ iuca~r.tl in an immlat
form of VOltaic bnttcry hnving magnetic in· ing·CO\"Criug- 7, while till! it·on wire li i~ fl. h:ll'f' 9" 

40 UtJCtion }H'O}JCI"tics of snflicient intensity, SO 01' nakr.fl wire, ~o :t~ to ho 1110l'C~ expo~etl to 
1\!i to bo cnp:thle of utilization Cot• pmclit•al the nction or the Clf'etrolrff' :nul at. tltr• ~:tllH' 
purposes, and in the nccomplishmcnt of tho time to inl.cm~ify the m:;:.!"'~tif~ field that. i~ 
results SfJttght fur the invention Ctll'thcr pt·o- ereatecl :mel mnintain('cl within aud :uo111111 
YidC!'J a CtJIISll'llCtion of b:tttcry capable of tho coil-ho1ly ·l, Wht'll the hat.f.CI'J" is in Of'l'l'· 1)5 

45 Jlroducin~ 1\ Ctii'J'CIIt or pmclically con~tant ation nrul prOfltwiu~ an elt•('fric·:tl ''"'"~'""t. 
elcct•·umoth·c Cot·co nmlbcin~pt·nctienlly ft·eo \\~hite the il·on wire 1; i~ preft'r:thly h:tl'l' nt· 
of the rapid polarization common in all goal- nnked fm· tho rcnson~ statc~cl, tlti~ wir·" lll:t)' 

,·nnic or voltaic hnlteri<'!'J. also be insnlnt•~~l wit-hout dPst.royin~ t hP O('· 

-

--

--

"rith these nnd mnny othet· objects in ricw ca·ntircncss of the hattct-y, and in ordt~t·lo st.'· too 
tho in,·cnlion consists in the uo\·cl const.•.·uc- cure t.hc hcst result~ tho wil'e~ ;i :tllllfi are -

tion, combination, aU<.l arrangement of•J••n•r•ts-•w•;•: sit: by •:o in ench rnil ot· lnyc•t' or~~ ~ 
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t.he windings, RM t•lent·ly shown in Ji•ig. :J or JH'inutry ('UI'I'('Ilf. pt·culnC'Pcl within the ••nit I i~ 
the drnwin~s, ~o that. in each coil or layer of m:ule between the l<'rmiunts of :o;ai•l •·oil -t. It 
t.he wirulinb"S there will be alternate conYoln- will t hercCor·c hP ~('Cil t h:t f. tlw C'nn~t I'll PI ion 
tions of tllo copper ntul iron wit·('s forming of t.hc hat.t••t·y illust t':t tc••l in Fig-.. J i~ pt·:u·t i- 70 

5 the \·oltnic ~OUpJe, nll•l it will O( C'Otlrse be t•:tJiy a. St'Jf-g'<'t1<'1':tt illg' in•l tl('f iot~·(•oi). :uul if 
Understood that thet~ may he any nnmbct• o( C'!:tll he H~ed foa: ('\"PI'Y JHII'JUl~n l h:t t :1 ••oil or 
separate coils oa· lnyet"' of the wh·cs nccorcl- t hi~ chnractct· i!" nsPtl, fnt• :1s Iongo as t lw coil
ing to the rCfJnirc(l size nrul cnpncity of the body _., is we f. m· d:tm p with nwi!"'t ttl'" ele<·t •·ic· 
buttery. Jt~:tch coil or Jnyer of the windin;.,~ cnrt·r.nts will he pt•otlnct'cl in the mamwt· rl«'- iS 

10 is SC}lnt·atetl fa·om the ndjncent coils or Jnyea-s ~crih<'cl. II will also h<' oll\'ion~ that h,· 1'(':1-

by nn interposed layer of cJof.h 01' eftllh•:tJent. !-4011 of tho 111:\g'llf't.it: ituJnct i\·n fli'O)'f'l'lil'~ nr 
immlnting mntf'rinJ s, :uul n. ~imilar· Jny~r uf the coil-hotly 4 th<' em·e-pic..•ec~ I will necP:-o
insnlntingmn.terinl n alsosnrromuls the lnn~i- ~n.rily he mn,.nwt izecl while a <'tll't'C'IIt is g-o
tndinnl ~ore-piece 1 toimmlate from this core- ing t.hr·ongh the hml.'· _.., :-~o that. the h:ttlt•t-y So 

rs piece tho innermost coil or In yet· nC the wind- mny be -n~etl n~ n ~t'l f-g-enet·at.iu;: Pl~•·h·nmag--
in::s. net, iC RO d~sire•l, it h~ing-ohs•~r·,·e•l that to~"-

Theterminnls lUofthecopper:ud iron wires cm·e this re~mlt is simplr rc•tttit·l'•l colliH'ct-
!i and fi nre(liSCOUJtectedsons to pt·c~er\·cthe in~ theextcnclPf} terminals of tJH~ WiJ't'S .1 :tllcl 

chnrnctet• or the wil·es ns the electrodes or the fj together after wctt in;: m· •l:tllll11'11 ill!! t ht' ~5 
2-' ,·oltnic coupl~; hut the ot.hcr or rcmnining cnil-hoch·. 

t et·m innis nf the wh·r.s :are lJI'ongh t in ~on tact 2\l·•n ,. ~,lhm· ns•!s of t.lw hf't'f'i JH lP!"f't·ihPd hat
tlu·ongh the interposition of :any electrical tery will sug-~~!-lf themsC'IYPs to lito~•· ~ldllt!d 
instrument orcl~\·i~n with which they may he in tlw art, ancl I will han:! it urtclt'rstowl that 
conne~tcd to ranse the electa·ic currents gen- nny chnn::c~ in th(' for·m, tu·opm·t.ion, nncl thP 90 

25 et·nt~d in the COiJ-hocJy ... tO flow through SUCh JlliiiOI'flet:tiJS o( ('OIISll'tH'f ion m:n·lu• I'('!'=OI'{Cd 
in~t•·nment or dc,·ice. to without •lPp:u·ting- fr·om thn "pr·itwipl•• m· 

In the tlSO of the unttCI'\·con!"ti'UCte(l a~ de- ~n~rifi('ing :tny of th~ adnlllt:t!!l'!-1 nf thi~ in
scribed the snmc m:ay be irnme~etl in n cell vention. 
or jnr 1 , containing \t':ttcrns thec}C{:trolyte; JTn,·ing thus flps••t·ihf•clth•· iJt\"f'lltion. wl1at 95 

30 but it. i~ simply nc~e~~n.ry to hn,·e the coil- is claimed, :uul cle:-oir·c•cl to lu~ ~'"'"111'"'1 hy f.pt · 
hotly 4 moist to excite t-he ncf·e~snt·y action ters Patent, i~-
for the production n( 1\~tlrl'~llt in the ('OtlpJc, J. .A COtnhinecl ~ll'l'tt·ie:tJ lmtlt'l',\' :Utcl pfpp. 

nml it is nlso t-he eontcmplation oft ho in,·en- t r·onutf.tiiPt., fm· n~•· with wn tc·r· :l"' :111 "'''''' , • .,_ 

t inn to t,Jnrn tho hnflc•t•y inmnil'4t. c•nt•t h, whic•h tytc•, f'fHIIIJI'il'4illJ,t n !"oft- i r·nJt c•t~r·•·-pi"''''• :t rrd :t 

JS 1\lono l!i :mfllcient to pt·ovidc tht• neces~nry \"nltaic~ couple• of t•npJWI' nnd it·on wir·c·~ in
eJ~ctrolytic inflnenc.·(~ rm· pt·odlwin~ nn clec- snlatecl fa·nrnl':teh of~~~·· :wei C'lo~eh- :tll•l 1'0111-

ti'IC cm·reut.. pncllr wnunc1 tPgeth<'t' iu ~Pp:ll·:ttc: insul:tfl'd 
It hns been foun•l th:at by r~nson of wind- lnycrs to pr·n•ltH!e :1 ~olicJ coi'-hody sm·•·nnncJ

ing the couple of copper nncl iron wires into ing tho ~oft-ir·on c•ot·e-piPc'P, s11h~lantially :t="' 

40 1\ coiJ-ho,ly the c~m·rent f a·nxcrsing the wiucl- :;et fm·th. 
ing~ of this hocly will prmluco n mngnetic ~. Au clecta·i<•al hat.t(!J"Y for· liS(! with watPt' 
field Within :Ulfl tU'OIJIHf thO hOfl.)' of SUffi• :t~ :lit CfN~f.I'O))"ff' f'OiltpJ"i~ill!,! :1 \·olf:Jic• f'IHIJtfl• 

cicnl)y Kll'Oil:,.t iu•Jnctin~ f~fTf~Ct rm• pr:lCtieaJ of insuJ:ttetl coppt'l' wiJ•p :tlld h:tl'f' iroll win! 
Utili.1.:1tion hy IIIP:tll~ or :1 ~oJnnoicJ or ~N!urul- ~~o~r·J\· Wollllfl into :t t•ojJ.}uuh-, sllllo.:falll i:tfl\· 

45 ary t•oil 1:!, :ts illnstmtt•d in Fi~. 4 of the a!i descrihed. · · 
dt'l\\\'ings. :J • .An c•Jet'll'ic~al JmftPI'Y ror usn wilh W:tfPt' 

Tho solcnuicl m· st'eonclat·y coil 1:? is of nn ns nn elcett·olyfn · .... mpt·i:-~iu;.r a yoJlaic· f'nllplc~ 
ot·c.linnry con~tl·awtion, compr·ising a wil·e of immlatc'l ~oppet·antl han! imn wit·e wo1111d 
c~losely wmuul into n. c~oil of nny desit·ecl size side by- side in s<'pamt•• in~nlat<'•l JayC'r·s to 

so ou nn ordinat·y spool l:J nntl incnsccl within a produce a coil- body, suhstant ially :t~ •le
pt·otcc.•ti,·e con~r·in:: lJ. of mien, cclln1oic1, or scrihP•l. 
cqni\·aleut matct·ial. The spoolt:Jof the so- 4. Au elcetriP:tl hattcr·y, fol'tl~cwilh wnt .. r· 
l~ttoicl or· sm•onclat·y l'oilmay he coiiY<'IliC'ntly ns an elect t·olytf', compt·isiug- a ,-ott ail' c•onplt' 
sccm·ctl c.lia·eclly on the cxtcr·im· oC the coil- ha\·ing its Sl'JHII':tte elt•f't roliPs insttlat•~tl ft·ou• 

55 bo(ly 4 between the he:uls :; with a s11itahle cadt other n.rul c-loset.'· wo11111l intn a •·omp:wt. 
Jayct· o1· wrapping of insulating material Vi, coil-ho•ly fol'lnin~ a SL'If-~t'ncmtin~ pri111ary 
intct·posc•l bel ween the spool :uicl the body_.., coil when moistened :wei a snlt.•noicl ot· Sl'f'· 

and the tcrminn.Is lli of tlu solenoid m· sec- orulnt·y coil Jilted on the coil- body of tlrP 
onc.lnry coil may l•c connected up with nn\· ron pte, sulJst:wt ially ns set forth. 

6o instr·ument usually opcr·ated hy seconc.1:u·)· In testimony that. I elaim thP fot·c•;,!oill;!. :1s 
currents-such, fen· in~tance, as a mict·o- my own I han• herl'to aflixt•clmy si:,:uat 111'1' in 
phone-transmitter· or tcle~r·.~phie t·elny. The the presence of two witnPs!'=e~. 
mn~nctic ficlclzn·o<lneetl hythecnr·a·ent tr·n,·- NATIL\X H. STl"J;Jn.EFIEI.P. 
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-et·sing the coil-hotly 4 ind U('CS a secondnry \\"itncsscs: · 
curreu t in lhe soleuoitl or sccund:uy coil I~, .r o 11 :-; H. S 1 c;" 1ms, ~ I 
when the onlinnry make nml brenk of the W. ll. llt'DSO!'>. ~ 
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what a tremendous boon for global communications! We have no 
evidence however, that Ward actually built a tower (which, by the 
way, looks in the patent application drawing very much like the mod
em space-satellite communications antenna in Andover, Maine-al
though, of course, cperating on entirely different principles) and con
ducted experiments. Ward was principally an independent inventor 
in mechanical technology, with a concentration in railway car coupling · 
devices. However, during the 1850s and 60s he developed a rather 
sophisticated semaphore signalling system for maritime communica
tion, and published a book describing his coded symbols in some de
tail. 5 Sometime during this period he appears to have made the ac
qu~tance of Mahlon Loomis and possibly was influenced by the 
latter's thoughts on conduction telegraphy. Loomis ( 1826-1886), a 
Washington D. C. dentist, was the principal 19th century exponent 
of aerial conduction communication. Loomis' thoughts on wireless 
transmission date back to the great auroral storm of 1859 which was 
particularly vexing to telegraph operators in the Northeast United 
States.' Loomis seems to have conducted several tests in the Blue 
Ridge and Catoctin mountain ranges of Virginia and Maryland in the 
1866-72 period but a detailed account of the equipment used and 
persons present is lacking. However, be obtained considerable sup
port in Congress and probably would have received an appropriation 
had not the financial panic of 1873 struck. 1 The most important 
question, of course, from the engineering point of view, is whether 
the Loomis-Ward system could have worked in terms of the design 
theory assigned to it. The answer is "no," with the qualification that 
under certain unusual conditions in the ionosphere, some deflection 
of the receiving galvanometer might be noticed. What is more likely 
is that Loomis radiated some electromagnetic energy from discharges 
of atmospheric electricity at the transmission end. Again, firm evidence 
is not at hand. Loomis was granted a patent for his system July 30, 
1872.1 

Although the aerial conduction scheme passed into obscurity; 
systems involving conduction through the ground appeared over the 
next few decades and have been revived in modem times. These, how
ever, were viab!e systems without any question, though only over 
limited 'distances. So far as our broadcasting story is concerned, how
ever, iround conduction becomes intertwined with certain other re
lated phenomen:~ in the developing telephone technology. 

-
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"broadcast" was made from New York City to Sarasota Springs, New 
·York, using a newly developed Edison transmitter. The musical pro
gramming was heard accidently in both Providence and Boston due to 
electrical leakages between adjacent sets of wires on trunk lines north 
of New York City. Although conduction leakage through the ground 
was the principal cause, induction through the air also was involved. 
Within both phenomena lay mechanisms for a new mode of com
munication: suppose one were to purposely cause induction of energy 
with large loops of wire, or conduction with stakes buried in the 
ground-would not a useful cOmmunication device result? This line 
of development appealed to several late 19th century personalities, 
though considerable thought toward wireless techniques of this general 
type was in evidence even prior to 1850.9 The crucial point to re
member, however, is that the scientific base for induction-conduction 
communication was a natural outgrowth of conventional telegraph , 
and telephone technology, and was not directly related to the Hertz
Marconi approach to wireless. The latter method employed radiated 
waves of high frequency which had the capability some distance. How
ever, there are certain interrelationships between these various systems 
which we will describe in the following critical review of the work 
of one early "wireless broadcaster." 

Nathan Stubblefield 

Nathan B. Stubblefield (1860-1928), of Murray, Kentucky, was 
a self-taught tinkerer-experimenter. He is more in the tradition of 
Daniel Drawbaugh than Edison or any of the university savants.10 

However, he has a persistent vision of the success of his method of 
communication and influenced several businessmen to finance com
mercial exploitation. His first claim to fame, however, came via 
local "~oustic telt~phone" hookups in Murray circa 1890.11 Following' 
investigations into induction and conduction telephony, he developed 
several types of apparatus and ~erformed some public demonstratio9s 
J!rior to 1900. In March 1902 he succeeded in transmitting speech 
from . a boat in the Potomac River to shore-based receivers. Inspired 
by this operation he boasted of the practicability of sending simultane
ous messages from a "central distributing station" and of conveying 
the "general transmission of news."12 • 

The mathematical processes and field theory outlined 1lb<!We were 
known in 1908, but at this stage of the garne, the fine points of dif
ference between the various wireless systetns were not appreciated; 
after Marconi's work became known in this country m~y were quick 
to point out that Stubblefield had. transmitted voice (not just AMorse 
Code) via "wireless" as early as 18 92. 

-
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Who Really Invented Radio? ~ai founded by M~Di himself iD 1897. · 
"'A fact which ·is perhaps oftea ov~ 

looked," BeD wrote, .. is that Marconi never 
claimed to have invented radio and always 
readily acknowledged the use he bad made, · 
in evolving his wireless system (his first ex
periments took place in 189S), of knowledge ~-...z~~~ 
already acquired, and theories already fonnu-
lated, by others." ..,,,.,,~,.,. 

Has history done Loomis great injustice? 
Dr. Young, among others. believes it has. He 
contends that Loomis was ahead of his time, 
that society was not ready to accept his ac
complishments. Had it not been for Black 
Friday, the great Chica· ;o fire and the re
luctance of Congress, Dr. Young says. the 
star-crossed Loomis would have received the 
financial support he needed. With it. he likely ............... _....._ 
wouJd have developeai radio to an extent that ~~~~~~=:!~~ 
credit could not be denied him. r 

How much credit does Mahlon Loomis 
really deserve? Perhaps his place in history 
was best nailed down in his own time by 
one of his supporie~. Said Senator Sumner, ~IIICII~'iJ 
in presenting the Loomis appropriation bill 
to Congress, "It is certainly (either) a great, 
case of moonshine, or it marks a great epoch .. ~. 
in the progress of invention." 

-Robert G. Hays+ 
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Loomis-Ward Aerial Conduction Telegraph 

19th century thoughts on broadcasting were not limited to land 
line experimentation. On April 30, 1872, William Henry Ward of 
Auburn, New York, received a patent for a telegraphic tower (No. 
126356) that might be said to embody the earliest conception of 
transmitting signals by wireless from a single antenna to a multiplicity 
of receiving aerials. In the wording of the patent: 

Different towers may be ere~ted on the different continents, and if 
they are all what is technically called hooked on-that is to say, 
connected to the earth-a signal given· at one tower will be repeated 
at all the towers, they being. connected with each other by the aerial 
current. 

No mention of the telephone, of course, at this early date. However, 
a word of caution should be mentioned here. The ''wireless" system 
described is that of conduction transmission, a technique developed 
by telegraph engineers after 18 3 8 when it was discovered that two 
wires were not necessary to complete a circuit. One could be elimi
nated and a return made through the ground. All sorts of fntriguing 
possibilities were then thought of, including the idea of communicating 
across bodies of water. The particular technique which Ward envi
sioned involved the elimination of both wires, the use of the ground 
and bodies of water as a substitute for one wire, and the "conducting 
atmosphere" in place of the other wire. The inspiration for com
municating through the atmosphere in this mc.nner appears to have 
developed from observations of the effect of the aurora borealis on 
telegraph lines. Auroral storms created all sorts of havoc on domestic 
telegraph circuits including the freak ability to send messages over 
wire line with induced currents, entirely eliminating the need for bat
teries. If such electricity in the upper atmosphere could be harnessed, 

• 
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invented radio? 

tions were exactly alike. The time pieces of 
both parties having been set exactly alike, 
it was arranged that at precisely such an hour 
and minute the galvanometer at one station 
should be attached, or be in circuit with the 
JrOUnd and kite wires. At the opposite sta-

his daughter. But wireless was the love of his tion the ground wire already being fast to 
life. the galvanometer, three separate and deliber-

__,._~ . .,_ Fortunately. ~mis himself carefuUy re- ate half-minute connections were made with 
corded his ideas and experiments in a col- the kite wire and instruments. This deflected, 
lection of notebooks available today in the or moved, the needle at the other. station 

k:--: ~4.n~ Library of Congress. In an entry dated Feb- with the same vigor and precision as if it had 
ruary 20. 1864, he wrote: been attached to an ordinary battery. 

"I have been for years trying to study out ••After a lapse of five minutes, as previous-
J a process by which telegraphic communica- Jy arranged, the same performance was re-

tions may be made across the ocean without peated with the sarne result until the third 
any wires. and also from point to point on the time. Then fifteen minutes precisely were at-
earth." lowed to elapse. during which time the instru-

Loomis had a talent for description as well ment at the first station was put in circuit 
as. an easily readable handwriting. He had with both wires while the opposite one was 

,!'Jiih\.~!1!~~ this to say of the 1866 experiment, first sue- detached from its upper wire, thus reversing 
cessful wireless aerial communication on rec- the arrangements at each station. At the ex-
ord: piration of the fifteen minutes the message 

't""r-..•:: "From two mountain peaks of the Blue or signals came in to the initial station, a per-
Ridge in Virginia which are only about two feet duplicate of those sent from it. as. by ~-~~.if.. 
thousand feet above tide water two kites were previous arrangement. And although no 
let up--one from each summit--eighteen or 'transmitting key' was made use of nor any 
twenty miles apart. These kites had each a 'sounder' key to voice the messages, yet they "'!:......::.... --···-L•..IL.. ... 
small piece of fine copper wire gauze about were just as precise and distinct as any that 
fifteen inches square attached to their under ever sped over a wire." 

~-...· · -- side and connected also with the wire six ]'hrilled witb his success-which he said 
hundred feet in length which held the kites ~ "confidently expected" -Mahlon Loomis 
when they were up. The day was clear and sought to reach new and greater heights in 

· cool in the month of October with breeze wireless communication. During the next two 
enough to hold the kites firmly at anchor years he planned an elaborate project in 
when they were ftown. Good connection was which he would build and communicate be-

·~!!11~·,~~~ made with the ground by laying in a wet tween two wireless stations on peaks in the 
place a coil of wire one end of which was Rocky Mountains. He also was beginning to 
secured to the binding post of a galvanome- talk of sending wireless messages around the 
ter. earth. 

'"T!te equipments and apparatus at both sta- Fortunately, he found ready investon to 
.~~~~~~ ~~ ~~·-
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IIIM~ supp()rt IPs work, wealthy' men amdoui·io · ..;: 'fool,- . _ 
share the financial success they expected him . ·had accepted. his -d&ims. 
to have. A group of Boston promoters agreed Journal of CoQlDlerce, for mmp~~ 
to invest funds in further development of the to say on Feb. 5, 1873: · 
visionary dentist's discovery. Looalis' future .. As we understand the .-·vau~ .• ~ ... , 
lOdk~ bright. · aometbioJ to dlia errll!a--aJ'llCI 

But the Black Friday panic struck on Sept. tioned GOt to laugh too bol::=~~~ 
24, 1869, and investon found themselves also not to believe it tiD 

__.. ______ with nothing to invest. Loomis then turned Other newspapers also were 
his outstretched hand toward the prosperous though many supported him. "Pslti~M'!III!II!l~"'A-ftjifi 

Mid-West and its booming trade center, Chi- persistence, however, are q_uu1ua• -'~•.::~~ 
caao. -ventot' must' have. and Loomis was 

Again, be found businessmen with ready tion. Matter of fact, he had so _ 
cash. Promised $20,000, he excitedly laid that radio became. his all-consuming imrra.~: 
new plans. Then Mrs. O'Learts cow kicked Dentistry, his profession, took a back 
over a lantern and set the Wmdy City ablaze, Naturally, his work had att.racted aU.mtioo~~~-~ 
reducing the holdings of Loomis' backers to in Congress. As early" as January ·1 
smoldering rubble. Many of the pioneer radio ator Charles Sumner of Mas.1achusetts - ............ _,- !_._~-. ..... "._ 

._.~rp cxplotc!r'J hopes also must have gone up in duced a bill which would ba.ve api,IOipru~i~~~~~ ......... , __ 
flame. $50,000 to support development 

Though Loomis had many supporters, he Loomis wireless system. As his other:-~~~~~~~~~ 
drew his doubting Thomases, too. Some, in failed, Loomis cast a hopeful eye to~ 
his words. regarded him "as a crank." "a (Continwd on pap-~·-·~~ 

1'91illlllllliil~ -·--·· •. ...-.. ... :..&'911~ ,_ ~-
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RADIO 
system of signalling by, was described 
by Mahlon Loomis of Washington, D.C. 
in a paper dated 21 July 1866. During 
October of the same year Loomis 
succeeded in conveying messages over 
a distance of 14 miles between Catochin 

• Ridge and Bear's Den in Loudoun 
County, V L The experiment wu 
witneuecl by US Senator Samuel C. 
Pomeroy of Kanau and US Representa
tive Jolm A. Bingham of Ohio. The 
invetor gave the followmr account of 
the method by which he achieved radio 
ulegnphy: 

From t&DO mountGin pealu of tM Blw 
Ridge in Virginia which an only about 
two tlao&UIGIId feet aboue tick water. two 
iita wen let up - one from each •ummit. 

· ... TM• iita 1atul each a small pi«e 
of fine copper-win gauu about /iflftn 
incha BqUGN GUGt:hecl to tMir untlcr
•ilk and conneetecl aZ.O with tM win 
as hundred feet in length which held 

the kites when they were up .... Good 
connection wGB made with the ground by 
laying in a wet place a coil of wire one 
end of which WGB secured to the binding 
post of a galvanometer. The equipments 
and apparatus at both stations are 
e%actly alike. The time piece• of both 
partie• having been set e%actly alike, it 
wGB arranged that at precisely such an 
hour and minute the galvanometer at 
one station should be attached, or be in 
circuit with the ground and kite wires. 
At the oppo•ite station the ground wire 
being already fast to the galvanometer, 
three separate and deliberate half
minute connections were made with the 
kite wire and instruments. This deflected, 
or moved, the needle at the other 
station with the same uigour and 
precision as if it had been attached to an 
ordinary battery. 

After this initial demonstration, 
Loomis continued his experimental 
work, and, according to a number of 
reports, he erected a pair of permanent 
steel radio masts. On 20 July 1872 he 
was granted the world's &rat wireleu 
patent for an 'Improvement in Tele
graphing'. In January of the following 
year Congress passed a Bill incorporat
ing the Loomis Aerial Telegraph Co 
with the right to sell stock to the value 
of S2 million, but in a period of severe 
financial blight the necessary funds 
were not forthcoming and Loomis was 
obliged to struggle on with his research 
without capital until his death in 1886. 
G B: The first system of radio com
munication was devised by David 
Edward Hughes, who discovered in 
1879 that a microphone connected to a 
telephone receiver would emit a sound 
whenever the circuit in his induction 
balance waa broken. Further ezperi· 
menta conducted at his house at 
40 Langham Street in London - about a 
minute's walk from the present Broad
casting House - proved that a feeble 
electric spark in any circuit gave out 
such intense currents that they could 
be detected by a microphonic joint with 
a telephone ear-piece in any part of the 
building. Aa the maximum distance 
between the farthermost rooms of hia 
house was only 60ft, Hughes obtained 
greater range by setting the tr8D8mitter 
in operation and \valking up and down 
Great Portland Street with the receiver 
in his hand and the telephone to his 
ear. The aignaJ. increased in strength 
until he had progreaaed some 60yd from 
the transmitter, then di·.ninished until 
at 500yd they. could no longer be heard 
with certainty. 

Hughes exhibited his method to 
Sir W.~. Preece and Su William 
Crookea in December 1879, and again 
to Prof. Huxley and Sir George Stokes 
on 20 February 1880. • 
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in\/ented radio? 
.t UTHORITIES pretty much agree that 
ft Edison came up with the first diode. And 
there!s not much doubt that DeForest put in 
a grid. But exactly who invented radio? 

Guglielmo Marconi, says the Encyclopedia 
Britannica, was " . . . the inventor of a prac
tical system of communicating intelligence 
without the use of connecting wires . . . " 
But was he first in the field? Not by a long 
shot. An American, Nathan B. Stubblefield, 
said EI in its July 1961 issue, well might have 
been •• . . . the true father of radio . . . " 

Now mother candidate· comes over the 
horizon. 

Had it not been for two of America's worst 
disasters-the Chicago fire of 1871 and the Black Friday financial panic two 
years earlier-a man named Mahlon loomis might have gone down as the ' 
inventor of radio. For these dark events, along with the traditional fickleness ... 
of the U.S. Congress, cost Loomis financial backing. With money behind him. 
Loomis (the man in our photo above) might have made a major mark in 
history. 

As it stands, Loomis' chief accomplishment is a matter of record. On July 
20, 1872, be received his greatest claim to fame. U.S. Letters Patent No. 
129.971 _and titled Improvement in Telegraphing was awarded for a wireless 

"\:\ '\,! 
.:1 "' 
, .. --: -- i'-

'· ! ~-

system Loomis ~ad developed. Though no 
voice communication was involved, Loomis 
is credited with sending wireless messages 
between two mountain peaks in Virginia in 
October of 1866--29 years before Marconi's 
experiments, 11 years before Hertz even had 
pinned down the nature of electromagnetic 
waves. 

Spectators present at that historic first in
cluded Senator Samuel C. Pomeroy of Kan- ~ .· 
sas and Representative John A. Bingham of ~i ... ~ • . ~ 
Ohio. Both offered valuable support during ~~ ·"li 
later efforts by Loomis to ob1a:in ~overnment ~~ -~ ~.~~·' 
backing for development of hts dtscovery. -. · ~~!..~ 

~~ .... ~ ~ Born in Fulton County, N.Y .• on July 21, ~~ ........_-,..~ 1 
1826, Loomis moved as a boy to Virginia. As ~?.~~ 
a young man, he studied dentistry in Ohio. \::; -~ 
later practiced his profession in various areas ...,_,..._.c-,
before moving to Washington, D.C. In 1854, 
he patented a process for making false teeth. 
But even then he must have been more in
terested in communications than in dentistry. 
Sure, the tooth business fed him. his wife and 
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·I ·" ,- '' -· :~- -.fBear-~s· Den to. -Catootl.n-
. ...-- ·"'~i\:.~- /'-,·~~ ~.. . (L - .. -- --· . - . , . :'\.,. ·n ~- .. · oudoun---Ooun~; _ -va. · -::J;: 

--- . • • ~~~·~-~ • I . • VJJ . •,-i ~ . ·-. -e. . .IC il 

~ . ·:"-PJ' •' ·-- . ·--c-(·;1 -U..~:. . 

First· ~uolic d~~~nst~~tions'- Oct~q~ .. 
-·-----------! . ... - ··.- -· --- - -:-:~ ~ 

(From Lot?rni_s '. Diary)_ i.. • •• ·• 
• I ' ·-

"Fro:r.1 two ~ountR~ n. ~~s.k~ ·or .the6 Blu~ Ridge-JiEh ·:o£ V:!rgini·a,· whioh:-are. . 
only. Ah~'lt ~000 ft •. _n.hove .t'idf.v~t~r, ~o. ~~ t~J!e.I:~.Jet_JJP-_~~e~om .-. .' 

. each Sl:l-T-'!d t, lR or 20 miles. e. part.--· Thes,e. ki tea b~d each. a .• ~1 piaoEf ,. · 
of fin~ coprer ·.•rir~. !""aute e.bout ·-1.;5 inohes= ~s~u~e ·tp their ~<ig_r,~des·- ·...
'lnd connected also ·lith· t~-~ · Wi~!'. -~~ rt: __ in length whioh- hetd .. the_Jcites .. · 
·::b~,... the~r we're up. Th~ day ,,•ras cl.,ar an-d· oool ·in. the month. of O.ctober,. 
witr hr~~?.e· enonooh to hold._t~~- ki~_'~S. ~~~ly at';.ucho~'wh . .;~~ey:~W~rel c~. 
Pl own. 1 : . . . . . . .·. - . ~!.-. • . ; -.--~ .... ; . . . ... 

. _:, • I, • • , ---

Gao.d ·cm!l'1_~cti on ·-~~s. ~ade:_:wi th the e:roimd by. 14-ying.Jn-:..a· ~1-aoe-a.~. . ·. . 
coi1 of :':rire, on~ end_··?r'vrhich~wa~~-~ecure'~~to .the·oinding:~?s~--ot ·a·~--~~.; 
lo;nl V"::.no-:.-~tl"'r.. The em, J.nMent ·and. appar~tus at both statiabs• were · . ·. 
-identionl. . I+: w".~ -i.r-r.angeci:.'e\'lt at· -p~ecisa~:{·su_ch. an· ·_hou._r -~tl-m-illu~e.- __ ' _ 
+:~~ ·":A. l"."~"'lom.:.+:-3r e.t .. nne should.be. atta.ahed~--to ·be ~n_aircu~t . ..l!1:th~t.u.h~e'---
.Q"r,..,nnri P.nrl +h~ ''rir·~~.-·:kt- the .Of.\posita s':tA.tion -the g'ro'imd..~r~; b~mg· ... ~.
"1 r·~~d~,r fast to· t,pe ~<1\l VMOrnetez.- I thr-ee: SSpar.f.te 8nt\ deliberate h~lf'-, ' ... 
•·:i"!llt~ ~,~.,.,,ctinn::i were rnA.de •.vith the kite wifes ·ario the -instr.tmient. -·. 
j';-.j::: d~fl~~t:hri or movaa the ·n-.ed1P. "'1\-ti.' the ·ather station-With.·-the same
vi~or ''nri_r-r~cision A.~ ·if it httd h"J"'TT .e:t;taeh.~d .to~ ordbui..rf._batts,Y.··-:
:\f'~~;r "- lP·:!"~ 1'\r.r;.,~~ .,.i.rtttt~~, ,shad be'en pr,viou~l~r:e.r_,.;.rui~ed._.the-. -~:.. .. 
~ ""1•'3 · "iP-r f'()rm~nc P- wrrc· ronan.t~d ,11i th' thr-; same r.~sul ts·· until -tba third 

.· ti..,~. T}-1P.n fif'f.ecn mi""iltes-were allowed to iarse, CitJr~ng wl11ol:l-the 
5n~tr•,..,t=! ..... +: P+: f'ir~+. sta+.ion WR.:rt -ri'tt in; circuit. :.vith ·both wir,tt~ while ·. 
thl'3 o·~r·o:;i t~ _,r.~ .. ,n~ rJrJt:n"h"rl trn_..., ~-t~r upne.r: ?ti~e~ thu.A ,~:.eve~ts;inr. · ·.• 
trn nrr"n:"'~'·"1nt:: ... _+:.. hnth stntinns. ·At thl! .. expi rktion .-of' 15 minutes \. ~
th~ f!1es:-;e·r:~,. 0r ;.j,...n~J.s,- c1l.ma intn tha tn'itial stB.tiol\1 a· pe_rr"eot··. ··.,_ .· ·~ 
d11Plicnt'"' (')r tho~c nent from it," is hy nrevious ap:reemAnt .• ·. · · · . . 
An-1 , nl.t:hnu,.h '!'10 "trnnmnit.tin~- k~y" 'Wt'\S .mf1d"e use 6_1', ··nor ~y ·''s~,in~er''. ·• 
t, ,rn\~~ t:h~ rr.e:>~B.1"'~ 1 -yRt th,qy wqr~ ,ilJSt q~·P.""<:ACt.a.nrJ 'ti.iS_f.inOt,aS.Bif'.J ·. 
thn-b cvor trrPr'?l] ed n.,rqr .n m"t'll'l_ic cntid,Icto.r •. ·A. solemn~ ,fe_e.li.rig. s~emed 
to lH1 · j ,.,nr~::i ~ '?d 'II'On thn:;, whn ·11i tn,s; ~~d the. 1 i +.tJ a. !'lerformemce_,. A.s i~ .... 
~or"~· ,.,.r,vr.t myr. t,,ry h0v~r6d A.r,,m(i t;h~ r;imp1 ·A·· Ao'nnf-l, • iJ+jbvi th'st~di-nr. _ ~hf) ~ 
r-,..~,tl i~s vter~ con ri.d~'1tl·, 11xr13ct~d, a.l tboudl ·the #Jxpe~ilyl~n t.~. h.~cL_been ; 
C'_·nt-.inn~ri f'nr nn,:r_-1:! t-:•!rn 'l.('y~ .hofore th11 ·11n*' 'Nould work,, a..t:1d _even the!l .. 
it cnnt;n:•11d i~n trAl1:-"Tfli.t si,.nAl~ o-hlv -~_hnnt thr,·e 1 hours when t.he cirouit 
hnc '1M~ ·_:--nd'li"'Jrll ,_, j no•,orn t 1 ,,A by tt'l~ mov1 n,. nW"Y 0 f. the U)"rer t;'l'eot'rioa.l __ .. 
b () dy. . ' . • .· . ~ . . . -. . . ·.- ' '.. • :_. . • 

. • .• "' . • I •. ' ·' ----~~-,.-t, ~-----·.·•~· ,·.::-~~_;, 
F·~no..., .1 t is -+:~·"t h1 , .. h r,r:inn:1 mf1st he ~nur;ht, ·wherl" dls~rbi;lg.:_-;.:. ~ ·.-·- ·----
in r1 tl'1n,,-,A ·annnoi~ invnr)l') 1 ·whnro 0 t:•·'tfionl l'l.nerf'::'f' ie' stored ~'P 'in & : · 

vns t .Ill" h rn ~· I"Hl n l f)rn#1l1 t· I nnn! ·l i nil! r-1 ~"" . tn l?.ri wo~lcetl vii ~o?:t ;" . -:"". ,':· ... · I ' .. 
i nt0r_r11pti<'n 0r pon r iblA f',d 1 ure.. f-lo specu].l:l'tfion ·~eGd:,bo · .~ndulg~d ~· ." ... : 
r~ ,+:n •:th'I"'Jt.}•or t;ho th,~().ry ir. _correet, ·'Cor th~ory ·JUld· .spe~ulai:i'~n mu~t .j·· • 

et11nrl ·asid~; wh~th*'-r tn···y-.will--()r not, -~d--squa..r..a.=:t.hama·.alv.e~-.w1th ··--~,;;..;..;;C. 

-t-.},~ rl..~m0nstrn .. ~ld trnth 11
• . • . ,._ · i· __ . :.·~ ... _.:· ·· ... '-;:~~ 

• • . ' 'i". 

I 

! 
• • 
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Loomis made, many sketches.· -· qne · ~-~ ·progf or. t8J.lacy __ 9f' ~al idea;:~,;..! 
th!-~_!.fB._!:coni was .first j;o_u~e_ kites t~ )tl~~te ·a.eri~"--~~~ .. :-.·-~~- ~: _ ·_·:_:;~~~ 

. . .. . ; .. : ·~.·~. ~ 

Dr. J. H. Rno:e:rs to relative·- "Dr. Loomis- had the aerial-and he was · .. ' 
the first one ~0· hBve it. He'-sent. UP. kites and h~g: copper Wire "on ;< 
t~j!S...,. F., alsc hed _t:h-, underground. ide~d itns art~r talking "r!th.-: 
hinc-~h!\t I star.tad ,ut to· try. to perfeo't;_...the ··underground· 18Y.&.tek ,ot .. 
~omrnunic'ltion, .,,.,~ich. I "1'i:na!ly did -.and.. ·-wh~o·h·-"S:ssistem::m~~ri&:lly!~ 
t'he late wer" · · ' ·. · ·· · .-~- ·- · · .----"" . ·. . . ~ ·. . ·. --~ . --: . ~ .. ~-·· . • -~, _'_ --~~ -·--~·= -~·: -~~ ~~: :. ~ .··L·~ .... -~~-~--·;. 
·Loo~i~- died· broke~ ~~· tUJ~~~ ._--ilUo~~s _'~etta~ ot:·Judge .~eorge. Lo'~mi~ ·_: 
to SJ.stcr A.chsah, {.Wl.dow)~- · ·. ·. . .~ . :. · : _ ·. · .. ~=-· • .• · .. -1· • .• 

. . . . . . . . : . : . . . . • . ·. . : ~. I . .Jl:. . . ...:. . . .· . . . ..: 
In fA.69. he suC'!!9e_Q.ed. in:_prevailin!';L up~-~umber:·o.r....Bifstan _cap.its.lists. 

·to a.dYW.g_~ enon~h money t9 p;tt hi~.dis~pyenr·:ot?- a" comm~ro.i~~- ?~is. . 
~y'3·r".''!J~in"; WP.a ·-:oine; ;b~_atltifully· ~~-~-~-greatest finano~al ·oollaps~-'-. 
(Black .frid~y ), that has . ever bet~n· k:nowp:-. i'll -this count~J caused. his· 

·_backers ;,t~-1.t)'!~ eve~~~hl..fl~ ... tijey. P._gs se~.~ed~ .. -.:. · . _.. _L_' :.I:: . ~. . . · 

Lon~ is, r"tt1'3n~ ·nnn- cRr~-f'!~l, · hur·:r·ied bao~ to:> his 11 t~le· dent~l o£f~ce 
on "F :::!nn. Aven•IO' ·· .. :h'31'"'~· hil-). r~nined long 'enou~b tQ e&.r.n'. th~ necessary -
cnsh to -r~nkc _him to Ch~oa·,..o. · IZ1 '1871'. he !'~nt ·.to · .. that .. ci'ty. ·and : · 
or~:lented his idaos ·to some moneyed~en, who ll.gre~d· to· fifl~c·e. }lim •. ~. : 
~: ;o .. riri~nce h~d more bo.d l'tc" . .;n ~·tore ,f.or' tnis· unfortuna~~ .inventor.. 
r~ i ~ t'" ·~.... 1 t: wns Mrs •. 0 'Leez;r' s per: .. .rers_e. oovt that ~nterfered With · -
Loo:"ds '5 ~ucc n ~ ~. 'T'hEJ gz:~at rfre · +-,~_t· swept· thrc.ugh thE! ~city red'tt'c~d 
r.i~ ~llp'l"'ortcr~ "tn rove!"'ty,-""~.Hl ho ... ;.":.,~ ~.ound ~rt nec~~S£\f.'f to .. return 
to· hin dn~·!-:!ll ·of'f'i.~e •. · 1 • . ~.- _,. · • 

• 

• • 

--
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• • ~. • . . • .• '! ~ • ~ •. • -. 

with burled·. c~'!:-~~ :-r;irfng~ -e~_~;_\_9~ect·~_q. ~d:th_ 'S: .. _b~t-~e;:y ,~-~~-~tlle:.·J1 ._ I 
. h?us~ •. The, RB.vrs~n_garde_ns- a,~_-it-i_~~sm,_.:~li~h._!ieC_t~icai 7r.~r~~~~; :4 
· cr~ps ·and steam:...he~ te~--·. s?~i, ~-1~~-~--_IIio~der.ii _aq~is.tiq!l.:.:-o'i.;~ii!s~~:~-a:-me-~~~ 1 = idea. · Jhe s;r~·tem w~_s:~ye_~~·-'··s:~~c~:s4. tn,·i_t.~---~~~i1frig 0~ 0~--':.~J. · ·- : 

~ •lot ·so· yeHs ·~go~ .:a· muc_ oof ·.~h: p~odtic.e_ :r:a'S· -~l),~ils)me~l.:._:_ .·. ::.· •. -,_:·~,;-;~ ~ 
. ~-~r:.r~ D-~~L~~l!l1S~~mm~.~-~~~~4s~',~,}~i:·_~hf,~~~ii;~:j~ I 

lEctur~es ·on the subject,· some~.r..:·whictbwere~ttbi.-:1--shed~ . :· . . : . . ;:·-~·.:.i· ~~:.:~ 
.. . . . - , . :- :-·- , ._ -,~ .. ·-. . .. . :. . -:--.. : .. · -~ . - -- :.:. .. ~ .. :.r~$ 

After 'c;)h~ress began th~ discuss:ton-- 6~·1i.is · ·biil · r'or incorpora--.: ~i . . . ·. . -. : ·... .. .' . '-· . . . . . . , . .. . . . . ... :- ~ . ~ :.- ~ . ->: 
tiJn ')f a CQ!!lpany., and Sumner, Aldl71-ch, V/iison, Bingham ·and. others.·::_-~:.. 

. . . . . . .. .. ·.- . . . .. . ·. '. . .· .. · . .. . _.· ---': . '::::·~ 
~l~d ~~·d€ S!1E-eC!1eS f~voring· its passage_, th~ :&l,C:.~rs ~f· the_ Co~trN, -~_-:-, 

I ' t ' o I ' ' • • • ~ J • . • ' .. I ' •! I.~~ I • 

~.-i th the e::cepti0Jn of 'those-~:. \'la~~~~~on>~_ca~~··,~~Y. s. -~~.~t~ciil~---> -.:-:; I 
comnenti11~ sa reus t.ic;\~1¥ upon. the "~himeri·cal·..--scb~m·e~·n-. . -;:-: · · ·.- -.-.:..-=-~ 

Frt!n:: Lcs~le' s .111\lstr~ ted v:e:kly .·w~·~ ~n~.~.hc;·~ ·e;~-~;~~~:, ' . .P~~i.i~~~ ~ 
.,., - I . . I . . . • • I • .. .. - • ••. ·_, .. -

- i.ng 1n 1862-,, pictures of D~·om1:3~. "succes~ful ... ~:o;periroe~ts . ...!D: .c9m-· .. • 

- munic;tbn .;:iltho'ut t~/a-~ 'o.r w1~~>-: ~~~v;e:e~-t~:o.;LlUe ~1-~~-~--P~ak~?~ ~ 
~ nd in th•: ·presence of officiais !roc tl~e S~ith~:onian; ·ii!S~~ ~~t.f.~h.<?i~ ~ 

ril 1873 President Graht slgnedl the Loomis b.LJJ..: Dr •. Lo,oin.is'-:\; ;~:;..:: I 
lect~_;r-=:i :..';;r a.ml ner.r on hi~· system, raiSing ri\O~ey' r:;;_- ~~p~~-~m~~t~~ 

I • .• I • • • ' .... ,.~.~~ 
• • •' • ' • • f I • • o • • '• \•\ i,;.;.. 

on n larg€ r scnl~. · r . • "'· • ._ ·• • · ·• • • ~.-~~.:~:..r~~~ 
' " .• j ' •.' • . . • I • .. , l. '• ,: .. ••.".~~~ 

. -F;nally, tJ1e SUI' . )f $20~000 ·~!'-~- rai~.~d-,:_.·:.~?(an .. exp_~?. 7·t~9_t\~_Xf_jif. • . . . ~- . . . . . . .. ' ._.,,.,., ..,1.,~1 
.nct~lly stnrted to e;~pcriment be:tween_ t\VO ll_loUri~'a:ln·~pt:a!~s in·.the··~~~=~'::' 

J , I • '·• ' •• lj I I 0 • ' •. ~-.~'·"'tf. ~,.~ 

~~err:: s, v.M11 }'.'nil s'treet'r s "Blo,ck F;rida;;; !C:;~;:··;b.iru,n~:- ~~d(.~f.':t!]iw i ~ . . .. ---- ·--- . . ... ·- ,_ ., ....... ~ 

~ ·~~-~=-=-~~.111~~~~-:1_1~· 
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.. _ .. :.~~~-
~..-.. .~·.· .. . = ·-~:-~-.· ..... ..._.,:..._ .... _~·- ________ ,. . . 
~1'G "JII11:!!1· ~· • ~4-t~. . . ot · ........ .., ... ~~.~~ "ljiiiJirn"::·~~~~;~ 

.... · ~ -~~· .. :-.:· -~·.'·. _· .... ·- :. ~- ,- ·~~·:.. . . . • -~- .. - • ·~. ' • .:,;_ •·.! ....:.:..:.~-:-----.:._.__ ----~~~~~~ 

.-~.rial 1H.:OU. ooDtaiDa Ouoeeaaioli · -·.-·r-.-
·e~o~~~7~ ~~~t~.·~~~:;t~~·L,~~~·~~~~~~~~~~~~! 
- - ... · --·- -· .:. __ ·-.- ·. - . ~---- --·---.- . . _. ... ·•!... < . . . . ...: .· 
. by .Qoeanio .cu.rrenta,: a~~~io· ·ohall~~t-.: &l"R=-.-t:JA. fll.. .. as.-·•4 _ 
-&.r~~:tm:_•n~...q -·-.-_-~Ate_ ---~-~ nai~~&Jl~ ~~--1D~".""'~ ~~ 

~ but tha~ ~o':'- t.booe-.~1•:;~~ ~~· b7 the _l.oftie~ ~uat'a!.q: .. '. ~. i 
I ~e c onoelftrio o1rolea •• Taat mr%012Ddt.D8 aeaa ot. U!ldiaturbecl .: 

- . . .· I·· •.·. I 

- dtrotridtt. -h1ch liB;y bi attegtod b;j M:lt"iP~•:r-Hp~tias sn-1~aa1g - i 
~ fprct t:rom beapga~ •. canet~lf:OMt~;ra, "'im.t,ftns~ or·•ve, +n . . ·J 

JA.s! .ii'ROU_ TltAT -:ow· w~'l'f¢1 SOCII j;fl..liC'iip:CAL PLAD.,uromlD _'l'm~ "Offl!m .· _· . ) 

A.S UlJO!f TBE 3URJIAOE OF ·sCI.IB QUI!!· LAD OBB WAVE ciRc:r.mr l9Jt¥iWS llallfl'K 
CE a II i P I ±! .=::=u: t . 

Blil 1HCU 1'liE 20ID'l' ·op DI3TuRlU.ICB m TRB lmUC1l'l~~ SHORES, SO· mA!' . .~ 

:rno!ll .AllY OTH:;~{ -~trlrt'}u:Ii T9~ u?ou '! Ra GIDim ADY coli:OOC!OR· mtrcH W·'¥ 
.fDiRCE T1US i'~~ AUD ilEC:U.""V3 'filE I!.!P~~ia) VIlm,\'l"'OD' t W.Y BE . . 

COinf~CTED TO All IUJIC ;.TOR tf rJIIIim ~I:.:. J.U.ttz: T!lis_ _u.; l'JC'l'li ,\l'io 'ro::u.!IOi' --1 
~, o? sUou vn.;u . .-.'l'I o tl , ..urn nrJICA TB BY i\.nY .-\.a ill::!:: n :res 'fEU o!? NOT.\ 'ri oN • ~ 

.! C !)llV ~RUilLP. I!li.'O mn!:-.tl .i.AiroU -\0 D t TH ;: lJ r:3 :'lAG 1~9 0 li' TH K . OP3R.\. TOR AT '1'Bll ! 
- ll*ft I'OIIJT 0::' :··I!13T DI:J':'U'ImAllCB; onu thUS" not o_n:cy trom. -··· . ,. • 

~ llu t aiah7 1:10 ~ta.f:n io p a, .[11 orQ{ ng :tar tib av e ~the on-Ota;w10J1 t nt:nooP 111 re , . ~ 
tbJ .dovo"t.-ao of aoiono. 111114 the aol.ocm atlldont, ai n nU:a'.e •: r.n~ _sa 1h~:r . :j 
the unwrl tte.n ~m oeage:1 ar 1nto-ro ot, cr a:ttoot~on. from t~ :t1~~~~ : 

solitudes at n.~ t uro n.a d the a eruloan dop the of heaven • with imcarriz6. · 

nccm-aby, nn d tr·u.ntJnit then to the~ d~nf~elllt ·o~ all l.Ande ·by the · 

mundane anch1llqtY ot W,qg+;.lJ2hlq l;mtru,;.l)tol,ltHie 

"1ucil, tu:. !3PJ tlkor, ln ·brie:t, 111 the ouU~ of tb 1w llimpu b~ - ·-i ~~sl.oua th.aoey whioh tho oommittee a.a =meroe. m.~ ~h· ho~or ~:!l· .. 
ll :::_tt1ng far ,our oo_!Di~rat_!oln~ 11 ._ lit.. t.. ~~ 
~...: 1-l:t:_.-... I a.~a._-1-1 ~1 
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p~,.·-~-~f~ ~-~-·~~ 
~ I -

--

--

~~ 
-or.· llahlo~- -Lo~l~.- dentili~. ~~ i~,~~~~ .. ·--~~~\~~-~~:.~~~~-J-~~~~i~~!-1~:~~ 

... .. ": .. . . . . - . ·.~ _· ... _. . .... : .. ~ .• __ ,. · .... -~ ~-- ··:·~ ~- :.~ · _ -~-- i~ -~-,.~~-:~~~ .. ;.!ia 

the firat· aerial wir~lea_~ ai':~l• ~.; ~~8~-~~- ~~~-~~!7.~~~~~~-:a~~~~~~rr~~ , .. '·). .. --·-·- -···---.--- ~.-..... ... . - ------...ow-~ 
Catocl:hi~Rid~e '{L~udoun CoUDty_ .. ~irr;i~_ia) • . a·.- ~ia~~c~ ... or· to~~~ ~-1~-~-·~ -~:(J~ ~~~ 

- . ·~ ..... : . .~. ~:--:-.-~ ·. :" · .. · .. -... -· :·: ;:_.~: .. ~~ 
fhe ... eri:Rla ·uaed ••re -~ilded....Jci tea, eleY&ted_ by-ollpj~,_r ~~a.-'..:.-· ... · < ·· : · 

- -_. ·. . - .__ . . . ~- - . ~ > ~-. . . . -: .. :-: -~ . -- -r- :. ~ 
Sena~o: _ ~~er. ·enoou~a~d ~Y ---~ :.P~~~!-~-!~de~.;~~. ,;~~~~-: -~r.·~ .- ·~-~~---~ 

duced n p~t1.tj_.on-: .in the -u~s •. ~~n"te ~ -~~89~ ·_r~~~e-~~~~--~ .. ·)~~.r~p~i~ti~~-·-t»~~~~~~ .. 
15~.ooo to· ai~· Loomis in his exPeriiaen~a;.:-· Opp-oaitiozr ~ad ~~ ~e'-r:~l·~~;;-~ 

.- - ~- . . • ' • • : , --· ~ --· --~- --~'----:-:-:--· - ..... ---.:--.-. ----; • . $_t . • .'; .· 

tion of the '~Pr~o~ri~tion P!ov,._sion. bu~ the:~~·- ~Aerial -~~~Ph.-c:~~~-:-
. I . - . . ~ - c. ' • • ~.:~--~ -- -- :i'·. -.;r._;_ . .: , .. .! -:-. -~f- ·: -~- .-. • .. .. 

wns ohnrtered by. Con~reaa in· 187:5, .si].oa~ly·.:t:Qllo~r; .the. P.f\1;.ent . ..1.aaua,Dae_ ot -.. ~ .. . 
. . - ~ ~-··. .. . 

1872 •. <~ ~ . _·:-. ·.: . ~ ~ . ' ~ . ~ . ~-~- . . . ... ·. . . . 
. - . 

. . . .-. .. - ·--- -.- •·. ~·~~ 4:!-= .. .:..;.... -· ·--- ·.-·:.: .•. ..:: .:.- .· .• 
~Rstern CApitRlists.-int&rested in finaDaicg fur~er ·~~eDt.~iOD were 

• • • - ' •• .• • • . t •• - •. . ~ -~ • . .. • .... - ~- ~~ 

• 

. . . ,. . . . . . .•. ... .. :. .. . 
wired out in the rlarrossion. o~ 1~69,, and .111- fAte ·bl~ed ~oa~la· ~aiD in 1:871-

. . .. - .. - ... - ... --.-~7·---· ...... ·- ____ .__.. ~- . .· 

-.vnen n~·R bnc~ern woro ra~uced to ·,.,M·t ·~ .. _·the C~~q-flgO ;1"'.~•~. _: ··• : {; 
I " o • I I • •• , • 

From this point w1til ·hi_. cteRth Loomis -pr"o't:i.oed dentistry deaul.torily.: · ·. 
• • • • .. • ... .. • ' • 0 • • • '. : • t .• 

"r.d just r.ufficioritly to '-"in ftinds~ror oo~tinued exp~rimoilt~tion·. ··ID -the~ • . 
. . · . - - ' - . . . 

JAte 1870s he ~r~ct~d towers for the aup1~rt of·m~tal ae~iai·r~~. bn two moua-
. . . ,· . '· . 

tn in tors, twenty mi 1 es np11rt, in. Wos t· Virginia,. a.,n~ r~rorted_- Di.R~ked s~ooe .. __ 

for l!10ntha" nt n ti-re,· both in· USW\1 ~esta ~d ·.in ... r~'j,eatecf ·.de~o-n-~tr-~t1~~~-:.(·ii7~f 
• • •• ~ • '• • I 

~hA.t. tho tAl or hone could be us~d· •us 6l\ail~ aa .tlle IIOrae 1na~rument. in- 1?Jte .. · .·- .- . 
. . ... . 

·-
. . . . . . . . ; .. ·. . 

Tho .firHt to envision th" air ·Rs " modiwa Gr wireless t»easa@;ee~ th~ t'~rat---. . . . . . . . . 
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Nathan Stubblefield, ~-{ of a mile fron1 Central Office, recci\·ing rne~

~a:..!cs hy \\.irclc~s Tel;tphone. Note the t\\'O steel rods in the ground, 
\\·!~!ch c~tablish connection ·''·ith the electrical currents of the earth, he-
:-,~ cnnn(·ctt.:cl by 30 feet of \\'ire attached to the rccei\·er. • 
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battery had an output of ..... slightly less than one volt." But the cell 
• ... may be connected up in series to obtain any required voltage ..... 

13 Letter of Byron F. Johnson to James L Johnson, dated May 18, 1961. 
Srubblefield Pape~. 

u St. Louis Post Dispatch, January 19, 1902. 
u Ibid. 

IS An account of the January 1. 1902 demonstration and Bernard"s role 
in his father's work was contained in Edward C. Lam~ .. Let's Hear It For 
Bernard Stubblefield!," TV Guid~. October 10. 1970, 18-20. 

17 Washington Tinru. March 21, 1902 and Evening Tel~gram (New York 
City), March 21, 1902. 

18 Washincton Post, August 10, 1940. 
19fbid. 

!0 See David L. Woods, "Semantics versus the 'First' Broadcasting Station." 
JouRNAL OF BROADCASTING, XI:3: 199-207 (Summer, 1967); and Elliot N. 
Sivowitch. "'A Technological Survey of Broadcasting's 'Pre-History,' 1876-
1920," JOURN.U. OF BROADCASTING, XV: 1:1-20 (Winter, 1970-71 ). 

:t Evan.n·ill~ Press, op. cit. 

~! M. T. McCanhy, (Murray) College News Staff. "Murray Woman Wit
ces.sed Demonstrations on the Potomac;· Unidentified clipping, Stubblefield 
Papers. 

::s Alvin F. Harlow, Old Wius and N~w Waves (New York: D. Appleton
Century Co .• 1936 ). 383-387. 

:H Leuer of the Arizona Corporatioo Commission to Tom W. Hoffer, dated 
May 14, I 968. The Wireless Telephone Company of America terminated 
following a 25-year statutory limitation on May 22, 1926. 

:, According to L. J. Honin, the tests in New York City weren't as suc
ccs.sful as those in the rural areas. £\·cms,·i/1~ Pr~ss. op. cit. 

'!fJ Philaddphia ltrquiru, May 31. 1902. In another article, Swbblefield told 
n:poners that his system utilized Mearth currents." "'. . . disturban~ in tbc 
earth"s magnetic field resul~ and this dasturbance ... " is detected by anotbcr 
receiver. Philadt"lphia Pr~ss. June I. 1902: Philad~lphia North Am~rican, May 
31, 1902 and Philaddphia Timn, June 3. 1902. 

:; Brochure, ''The Wireless Telephone Company of America." Stubblefield 
Papers. 

:x George W. Pierce, op. cit., 17-78. 

~Brochure. "The Wireless Telephone Company oC America," undated. 
Stubblefield Papers. 

Ju Waldon Fawcett, '"The Successors of the Telephone ... Harpu's, Febru
ary. 1902, 495. For a summary of wireless techniques during this period sec 
A. Frederick. Collins, 'lbe Collins Wireless Telephone,'" Sci~ntific Am~rican, 
July 19, 1902, 3 7. 

ll The speculation surrounding the Collins-Stubblefield relationship arises 
from the circumstances of Stubblefield's Philadelphia tests in May 1902; the 
Collins article cited in note 30 in which Collins descnbed the Philadelphia 
tests as '"his own;" Stubblefield's sudden resignation from the Wirdes.s Tde
pbonc Company of America; aod Stubblefield's public statements about his 
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.. Henzian secrets. .. Oae result of the mysterious relationship, according to 
some persons consulted in writing this article. was that tbe Collins wireless 
telephone schematically depicted in his article might have also been the 
Stubblefield apparatus used in 1902. Collins patented his device. He also 
patented another wireless telephone system in 1906. In 1913, Collins and 
others were convicted of mail fraud in conjunction with the stock solicita
tions of their teJephooe company. The gaps linking the Stubblefield and 
Collins systems are large. to be sure. No technical diagrams of the 1902 
Stubblefield system were discovered. The significant point about the relation
ship. however. was the idea that the Collins schematic depicted an apparatus 
which might have generated radio frequencies. One key element was what 
Collins caJied a .._,ariator.'' He later changed the label to .. au electric arc." 
This device produced oscillations similar to another method used by Valdemar 
Poulsen. On the surface it would appears that Stubblefield. using his electric 
batteries, was capable of assembling such a device. In support of this view. 
James Skelton pointed out that J. T. Cavender, an electrical engineer. made 
the following observations about Stubblefield"s device: ... • . By tapping the 
receiving coils at certain intervals Stubblefield was able roughly to adjust 
the inductance. thus roughly tuning the receiver. Jn order to transmit a voice 
without wires. be had to have a source of ahemating current at high fre
quency. The energy for this radio frequency seems to have come from a 
source of his own invention. a 'primary battery." ... To vary the amplitude 
of the current he had a .. mysterious" small box:· Cavender's observations 
were published in an undated edition of the Kentuclc.y Engineer among tbe 
Stubblefield Papers. Leners of James M. Skelton to Tom W. Hoffer. dcsted 
August "1.7, 1970. 

s: Letter of Nathan B. Stubblefield to S. N. Turner. Secretary of the 
Wireless Telephone Company of America. dated June 19, 1902. Stubblefield 
Papers. 

3 :1 Unidentified clipping among the Stubblefield Papers. 
3 4 E\·an.n·ille Prt-ss, op. cit. 

s:. The Wireless Telephone Company ... (form letter) to Hugh P. Wear. 
dated August 1. 1902. Stubblefield Papers. 

sa U. S. Patent No. S87,357, dared May 12. 1908. Serial No. 366.544, 
dated April 5. 1907. The omissions in the quoted text were numbers which 
referred to diagrams accompanying the letters pcstent. 

!7 Nrw York Times, January 11, 1913. 
SK Unid~ntifiied newspaper clipping ( 1938) among the Stubblefield Papers. 

In a telephone interview with L J. Horrin, Murray, Kentucky, on June 16, 
1970. he stated tllat some persons told him that Nathan Stubblefield develored 
a television app:1ratus but that he (Hortin) doubted this. 

3t Lucas. op. cit. { *t 'I) 
40 I...ener of Conn Linn to Vernon Stubblefield, Murray. Kentucky, da1ed 

September 1. 1950. Stubblefield Papers. A Murray, Kentucky, AM radio sta
tion was licensed by the FCC in 1948, and, in memory of Nathan B. Stubble
field, the station signed on with the call .. WN BS." 
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.... Stubblefield's .... 

EleCtrical :,Battery. 
[No. 600,45i, Patented March 8, 1898.] ------

Following is a brief description of .New Electrical Aparatus recently 
patented by us in the United States, with var1ous practical 

applicatio~s enumel'ated. -

.. Figures 1 aud 2 sho\v in outline the geuet·al 
6 appearance of our c~ll, which in construction is 

simply a snleuoid of copper and iron Wtre, the 
seperate element~ \Vonnd close. aud compactly 
about a snft iron core. As will b~ seen, the nega· 
tive and positive elements (copper ar•d iron) Jay 
close tng~ther. but. are insulated from the core, 

. and tbrnur.hout th<! entil·e l<!ngth. ~ · · · : 
Non acidul~t~d _.water or ruet:ely moisture con-· 

M: stitutes the· el~ctrolyt_e; ~hen ·u~ed ~s 6t~er types 
·of battery, though wht>n ll!'Sed as an E.-\RTH CELL' 
m addition tn th~ moi~ture nf the earth, 'it i~ 
subjected to some ~lectricul action of the earth's 
charge not ve1·y well unde'rstr,od, but pre~ently 

- tu be furt ht!r 
de~cribed. 
When cdil or 

cell is pl;~ced 
in jHr ttn $_een 

_ iu figure 2 ll 

·· pr:\ct i c a 1 l y 
. PATENTS PENDINO IN/ con~tnut elec· 

ENOLANO AND CANADA., tro JnOhVe 

force of · something less t!Jnn 
one volt izs the output, the 
Ct,Jt being practically free 
from -polarization effect corn· 
won with most types of battery, 
(cell as shown 10 figure 2 may be 

-.'--. connectefl up in series to obtain 
_.:._'-any :reqnir~d voltage.) 
-~-.-·:=.,·At. first ·thought it \vould 

'!··,_ ,_-se_~rn. that .. this . cell was imprsc· 
~~ ·:~ic~l, -~o~.t 9f ins!alla.tion considered 
:;,.:• .))_u_t cost~ of mamtamance and rP
.:~J;n~w~Is:):~ould .be the poiuts of 

\~~:~t~~1if{~~~.~~e not1ced, no attention 

-
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, ~ ~· ~; :. ; ; ·~ ...... t ~ " ~- ~ ... : ~ "' ... -
being- necessery, while a renewal only requii·es a' ninv irou element, 
if nondestrnctible insulation ~s used. While the .cell is long li~ed it 
is evident. that the copper element is not ·acted. on· in ,a_ prece.vtible 
degree, after repeated renewals. : ). ..... ~ ~ ;. ... :{. ·.of.-~ ;' "- ,:,;,· 

Earth Cell. 

~.Vben coil figure 1 is placed in damp ot· moist earth, thus placing 
same in electrical connection with the earth· M charge, as assumed, tht~ 
constancy of the E. ll. F. is vet·y mnch greater than ~f any type uf 
the well known Daniel ceJJ, reuclung into \\"eeks and mouths uf con· ~ 

tinuous work night and day. This also connects up in s·eries in the. 
gr9~nd 'when coils are plu~ed but a short di:;t;mce apart,-. thus yon 
may· obtain ft•om these Series ~ouneCtPd eat•th COliS, any VO}tztge, 01" 

so to speak, \vith these as electrode~, yon dru\v ft·orn the -electric:1l 
energy .of. the earth a constant E. 31. F. of commerciul value-:-thztt 
lli§. electrical energy of the ~~ is!!. pot.eut fnctor in the electrical 
action of this :li.AG~ETIC INDUC'fiO~ CELL or SO Clllled ELECTRICAL 

BATTEIU:..the inventor has no doubt., but l~aves this point fur discns- "=l 

si'"on by the more technical miud aft~t· the evidence is _more fully 
brought out, allowing us to assume, hO\\"ever, that we"may be within 
the magnetic field of some sort of a hypothesi:~ tf in reality our coil 
isn't influenced by the magt!etic field of the earth, . whether in the 

earth or p~uee~ in jars •.• ~ ~ ¢f /Pf Y, 
· · ··-. . Electro Magnet ·· .. · · . 

By -the co~t~~t of· th-e inner and outer terminals 9f the elements of 
this coil, or outer and inner as desired, the coil becomes lin electro 
magnet _with its magrietic field nmcb iutP.nstfied in larg~r coils. 
Figure 1 here refered to, has a solenoidinallength of 7! mches, thA 
couple or voltaic pair, having only a length of upward of 100 feet., 
yet this" is of sufficient magm~tic intensity to be applicable as an 
electromagnet for va!'ious uses, not1eibly for subm;u·ine purposes as -
no exterior insulatio-n 'would be needed. 

• 

• -
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Induction Coil 

· Or Con1bination Self Generating Aparat~s. 

If the cotl just described as "Electrow~tgnet", have a solenoid or 
SOCOlldary wit·e \\"OU!Id about it and properly insulated from the 
moisture of primury coil, then on mnke or break of the pt·imnry 
curre~1t a pertodic current of hig-h E. M. F. is had after the maun~r 
of the ~·ell known iuductwn coil-this '\·aries of cuurse \Vith size of 
primary coil. and amount of secondary wire to be cna. by lines of 
lllnguetic force. As an it1duction coil the· ~conomic applications 
~lwuld be many, as this also cmi be placet! in the earth with proper 
pr·otection provtded f~r the second,u·.r wire, no attention afterwards 
lwing UP('es~nry. 

Telephoni11g Through The Ground. 
\Vit.h coil fi:,!ttre 1 plnced in the ground, aud properly connected 

the "per·fect t I'<UJSmission of intelligence of sufficient volumn of sound 
for conunerciul purposes is had, using only bear wit·e through 
gr;mnd or water as line of transmission. T!!sts as to 
di:;tnu.ce. 3,500 ft-et only, yet have been made, but sufficient 
evid~nce on investigatiOn \dll leave no donbt as to the. 
accomplishment uny di~tance, as the inventor here ag-aiu reason~ 

that the electrical energy of the eat·th i~ the prime cause or factor. 
(In this experiment the microphone t1·ansrnitter is used with a slight 
modification of the t_elephone indnctiou coil.) 'rhis \Ve co.nsider a special 
point in favor of out· earth cell, nnd of speciul cotnmercial vnlne as 
thns the danger~ of lightning or the inroads ot ma!iciuus persons 
ure obviat~d. Fur Exchange work or any ar!'angement this prP.sents 
a pmcticnl frout in point of economy over the cable or conduit 
~ystews ~vell know~, as. well as in etne~gency cases quick equipment 
for subteraaean or submarine telephony may be installed. Telegraphic 
communication with the Morse inRtrnment is practical through the 
gt·onnd, for distance 'of a few·. thoj)ssnd feet through the medium 
of this earth cell as described, but as to the limit or distance 
of such a l;ystem of telegraphy \Ve are not yet prepared to state. 

Overland Telegraphy. 

For ordinary telegraphy this cell is specially suited. The local 
battery for the operation of the sounder or same for the relay IS 

placed in the ground, thus meeting a loug felt need, as atl operaters 
know. 

• 
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Rday bell:oo, o.rtiiuary electric bells~ hotel ann~uciaton:; and ~al"iuus\._ 
oth~t· practical appliclitlons way • be . made, 'such as contiuuou~ly 
operakd adve~~isi~g ?.~ve~~i~~' _ ~tc~ i :': ~_;: ·_. .· -., . ·:;~· .. ·_. .. 

ELECTRIC tiGHTING. -
In miniature, ettllf~r arc or' incande~cent,"may b~ ··had direct up 

froUJ tilt- gruuud through the m~diuw or· ~his earth cell • 
... . :. -~ ·· .. :· 3 .... ~ .... 

o·rdinary Telephony. 
. •" 

.. . . ,·· . 
Fot· uvet·laud telephnue line~ uue earth cell operate:; tlte tJ·Mnsmittt-n• 

nicely \Vith slight rnochticatiou of iuduc.tiOncuil. · Yet t.he .c"il pla:!etl 
in jars and insulated froni tl~e gronrul, opt-rut-es tue tr:.~u~mittcr uu 
overland lines with the tel~phi)lle iudnctiou coil a:i you s~t: it w.th!)Ut 
any wodificatio.n. · · - · · 

·;·:-J = -~ --·:_:·:.~r:.:· -~- .. ?--·: 

Other·_-Phenomena 
··-----· ~ 

Of especial vnluA in electrn."therupntics, or of P.speciul value 
1n the installation of stationary aparatus connected np from the 
earth, is a mvre recent found vulne of_ the ear tb c~ll as de~crib~d 

in Fig. 1. This last named phenomena is not well understood by us 
but to be seen is certainly to be appreciated by the el~ctro medtcal 
practitioner. · · · · · 

\Ve have at the Stubblefield hom~, west of town, apttrl!tus to .show 
up what we claim to ha,·e of commercial value, aud of scientific ;u
tercst, and ar~ open for corrt!spond .. -mc~ and inspection ~o t.ht: electri
cal manufacturing people or to the criticisms of the sciennfic . world. 

Telt~phone Cull 
Lov~ lluilding. 

Re~pectfu I Jy, 

Stubblefield & Love, 
Murray Ky. 
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This marker, located near the Business Building at 1\'lurray State Uni
versity, honors Nathan B. Stubblefield's achievement in 1892 and 
indicates his home's location. 
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Murray State University Murray, Ky. 42071 

February 27, 1992 

Dear Sir: 

I happened to be in Mrs Bailey's office the other afternoon when you 
called concerning Nathan Beverly Stubblefield. She said that you were not 
especially interested in the radio experiments, but in some of Stubblefield's 
other work which is not so well known. She mentioned something about his work 
with light. I then related to her a story concerning his experiments with 
heat which she thought you might find of passing interest. 

Some years ago a local funeral director told me the following story 
about Stubblefield's death. As you probably already know, he died alone and 
at the brink of starvation in a shack some miles outside of Murray on March 
28, 1928. His body was not discovered for several days after his death and 
some of his cats had already eaten away at parts of his body by that time. 
His wife and children had long ago abandoned him to his eccentric ways and 
had moved to another state. The J. H. Churchill Funeral Home was called to 
pick up the body and Mr. Ronald Churchill went along with his father as was 
his custom. The family had been in the funeral business since 1886. 

When they got to the cabin where Stubblefield's body was found, Ronald 
Churchill said that the room was filled with all kinds of scientific apparatus 
but one aspect of all of it made such an impression on him that he never was 
able to forget it. Bear in mind that this was near the end of March and the 
weather was still rather chilly. Also bear in mind that the man had been dead 
for some days - far in excess of the time any fire would have lasted in a stove 
or fireplace. Churchill said that when they entered the cabin, it was toasty 
warm! He said they found what appeared to be two large and very shiny highly 
polished metal plates, one positioned above the other, and that heat was radiating 
from around these shiny metal plates. The stove and fireplace were both cold and 
there was, of course, no s~urce of electricity going to the shack. 

Mr. Churchill, in telling me this story several decades later, had concluded 
that Stubblefield was working on some type of microwave or some type of thermal 
experiment which was producing heat for his cabin. Anyone who ever knew Mr. 
Churchill would know that he had not made this story up - that he was telling it 
as he saw it for he was an individual trained to pay attention to detail. I believe 
that he did, indeed, see what he said he saw that March day in 1928. 

• •• 
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page 2 

I have never written this incident down before and have never related it 
to very many people. To my knowledge, Churchill never wrote down the incident and 
there probably aren't over three or four people now living in Murray who have ever 
heard of it. 

I don't intend to write down this incident for inclusion in any 
Stubblefield material we have here at Pogue Library. I just thought 
find it interesting in some way as you have expressed an interest in 
Stubblefield's work apart from the wireless experiments. 

Sincerely, 

, .v/~~.._; 
'-/ - "' -

Ernie R. Bailey 
University Archives 
Murray State University 
Murray, KY 42071-3309 
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TRE LATEST ADVANCE IN WIRELESS TELEPHONY. 
BY WALOOlf FAWCETT. 

The latest and one of the most interesting systems 
. of wireless communication with which experiments have 
recently been eonducted is the invention of Nathan 
Stubblefield. o! Murray, Ky., an electrical engineer who 
is the patentee o! a number o! devices both in this coun
try and abroad. The Stubbleft(Old system differs !rom 
that originated by :\larconi in that utilization is made 
or the electrical currents of the earth instead of th~ 
ethereal waves employed by the Italian inventor. an1 
,~·hil'h, uy the way, it is now claimed, are less power
ful and more susceptible to derangement lJy electrical 
disturbances than the currents found in the earth 
an1l water. In this new system. however. as in that 
formulated by Marconi. a series of vibrations is cre· 
ated. and what is known as the Hertzian electrical 
wave currents are used. 

The key to the methods which form the basis of aU 
the systems ot wireless telephony recently 1liscovere<.1 
-the fundamental principles of wireless telephony, 
as it were-was discoYered at Cambridge, Mass., in 
1Si7 by Prot. Alexander Graham Bell, the inventor or 
the telephone system which bears his name. On the 
occasion mentioned Prof. Bell was experimenting to 
ascertain how slight a ground connection could be hau 
with the telephone. Two pokers had been driven into 
the ground about ft!ty feet apart. and to these were at
tached two wires leading to an ordinary telephone re· 
ct-iver. Upon placing his ear "to the receiver, Prot. 
Bell was surprised to bear quite dist1nctly the ticking 

of a clock. which after a time he was able to identify. 
by reason of certain peculiarities in the ticking, as 
that of the electrical timepiece at Cambridge t.:nivers-; 
ity, the ground wire of which penetrated the earth at 
a point more than half a mile distant. 

Some five years later Prof. Bell made rather ex·: 
tensive experiments along this same line of investiga· 
tion at points on the Potomac River near Washington. 
but these tests were far from satisfactory. It was 
found on this occa!Sion that musical sounds trans-

StUBBLEFIELD APPARATU~ 
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,.·--~-~~~till,.~,.-·-·~ 
• mitted by the use of a "buzzer'' could be heard dis· - The most interesting te~ts of the Stubblefield syste~ 
~ ti~ctlr .four miles distant. but l~ttle ~ucce-ss was at- have IJee~ made on the Potomac River near Washing. ~ 

tamed In the matter of commumcating th-e sound of ton. Durmg the land tests complete ::;entences. figures, 
the human voice. :\Ieanwhile Sir William Preece. of and music were heard at a distance of several hundred 
England. had un•lertaken experimental study of the yards. and conversation was as distinct as by the ordl· 
subject of wireless telephony, and during an interval nary wire telephone. Person~. each carrying a receiver 
when cable communication between the Isl·e of Wight and transmitter with two steel rods. walking about at 
and the mainland was suspended. succeeded in tram.- some distance from the stationary station were enabled 
mitting wireless messages to Queen VIctoria at Os- to instantly open communication by thrusting the rods 
borne by means of the earth and water electrical into the ground at any point. An even more remark· 
currents. able test resulted in the maintenance ot communication 

Mr. Stubblefield's experiments with wireless tele· between a station on shore and a steamer anchoreu 
phony dated from his invention of an earth cell sev- several hundred feet from shore. Communication be-
era! years ago. This cell derived suf!lcient electrical tween the steam~r and shore was opP.ned by dropping 
energy from the ground in the vicinity of the spot the wires from the apparatus on board the vessel into 
where it was buried to run a small motor continuously the water at the stern of the boat. The sounds of a 
for two months and six days without any attention harmonica played on shore were distinctly heard in 
whatever. Indeed. the electrical current was powerful the three receivers attached to the apparatus on t~e 
enough to run a clorlt :tnd several small pieces of ma- steamer. and singing, the sound of the human voice . 
chinery and to ring a large gong. }lr. Stubblefield's counting numerals. and ordinary conversation were 
first crude experiments looking to actual wireless trans- audible. In the tirst tests it was found that conver~a-
mission of the sound of the human voice were made tion was not always distinct. but this defect was remf!-
without ground wires. Nevertheless. by means of !1 died by the introduction of more powerful batteries. 
cumbersome and incomplete machine, without. an A ...-ery interesting feature brought out during the 
equipment of wires of any description. messages were tests mentioned was found in the capability of this 
transmitted through a brick wan· and several walls of form of apparatus to send simultaneous messages 
lath and plaster. As the development of the system from a central distributing station over a very wide 
progressed. the present method of grounding the wirt>s 
was adopted. in order to insure greater power in trans· 
mission. 

The apparatus which has been used in the most re
cent demon;:;trations of the Stubblefield system, and 
which will be installed by the Gordon Telephone Com 
pany. of Charleston. S. C.. for the establishment or 
telephonic communication between the city of Charles
ton and the sea islands lying off the coast of South 
Carolina. consists primarily of an ordinary receiver 
and tranmtitter ancl a pair of steel rods with bell
shaped aVachments whit'h are driven into the ground 
to a depth of several feEt :1t any desired point. ancl 
":hich are connected by twenty or thirty feet of wire 
to the electrical apparatus proper. 

territory. 
Extensive experiments in wireless telephony have 

also been made by Prof. A. Freuerick Collins. an elec
trieal engineer of Philadelphia. whose system differs 
only in minor rtetails from that introduced by llr. 
Stubblefield. In the Collins system. instead of utiliz
ing steel rolls. small zinc-wire screens are buried in 
the earth. one at the sending and another at "lle re
ceiving station. .A single wire connects the scree!\ 
with the transmitting and recelVIDg apparatu~. 

ruounte«l on a tripod immediately over the shallow 
llole in which the screen is stationed. With the Col
lins system communication has been maintained be
tween various parts of a large modern office buildiug, 
and messages have been transmitted without lrires 
acro::;s the Delaware River at Philadelphia, a distance 
o! ever a mile. 
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New 'l"..e tor tbe Telephone. 

"The telephone is about to ha~e a new application, 
namely, that of foretelling storms. A new diScovery 
has been made as to one of the properties of this means 
of transmitting sound. By placing two iron bars at 
seven or eight meters distance from each other and 
then putting them in communication on one side by a 

· · copper wire covered with rubber and on the other 
side with a· telephone, a stonu can, it is said, be 
predicted at least twelve h,ours ahead through a dead 

~ l, sound heard in the receiver. According as the storm 
'iS~,. . advances the sound resembles the beating of hailstones 

·~\ ~t'· against the winCiows. Every ftash of lightning, and of '-• .. ,y. ·~~ \ 
1 
course every clap.of thunder that accompanies a storm. 

· \\,. · , ~· J~ produ~ &. ~ock similar to that of a stone cast between 
, ' ' the diapc..mgm and the instrument." 

\ 

. This paragraph, whi<>h we extract from a contempo-
J. . rar~·. is going the roun~s of the papers as a .fresh item 

of information. It ~ pleasing to note that the "dis-
- co\·ery" was made as long ago as 187'8. and that the 

SciE!iTIFIC AXERICAY of that year and the follow
ing year contains ~veral accounts of experiments iu 
thA same direction. 

f'j.STU8El.EFIELD ~CE DISCOvERIES w-iiD-i PRE-DATE THIS ~ 

VRIL GatRATED SCl.NOS SATURATE T1-E GRCl.NO 

VRIL SURGIN3S DISSCL VE ~D IMPLLSE II\ERTI~ SH:D<WAVES 

~IPL OR GRO..NCED Pa_ES ARE Pl..Pl:ED APART 

Ql\J\£CTED < THRCLGi INCt.CT I Q\J aJ ILS > TO A TEJ...EA-0\J I C RECEI VC:R 

FOR ~IELE TRANS=ER 

N. STU88LEF IELD ~CE Tl-ESE TELEA-0\J IC REO<Q\J II\GS IN 1892. 

WIRELESS WAS PLREADY U:X::EE IN T1-E EARTH 

M.LCD1IS USED TI-E GEO£TRIC AR~ CF l..I\JPOJ£RED 8...EVATED TERMI~S 

TO REGISTER ,:'tRIPL FLL..CTUATIQ\S ~0 EX~ SI~S 

~. 

~ 

~~ 

ÆTHERFORCE 



EL.:ftlC 'rm.mUJIB WD'BOO'l' 
bowa &ba& lelegrapbic meaaa
ft& the ue of wiN~. u4 11Wl7J-.n 
Ia'* &lae BriMoJ ChaDael by1be ue 

VRIL INTUITICN3 PERr£ATED 8...ECTRICCL SCIEJ\CE 

WIF;ELESS TELEGRAA-iY HqO EEEN OBSERVED IN SEVERPL I~TPN:ES 

SEV£RELY 8RO<EN LII\ES Cll'JTII\LED TO T~IT CXJCE AND ~II\G ~-. ~ 
MYSTER IQJS a::NTIN.JI TIES AND t"EDIA W::RE CITED AS ~IES CF IM~I 8LE I"'E 

VR I L IS TI-E CENTRPL CXJRE CF ALL ~ IES 

VRIL IS FQJ\ID AT TI-E GEJ\ERATIVE CXJRE CF »LL OCTRITI'L 1'¥'NIFESTATIO\S ~ 
1\0 PRECECENT EXISTED D.JR II\E THIS T IJVE FOR DR. LC01IS• RESEARO-i SLa:ESS 

REVELATORY VISIO'JS FORM 11-E TRLE ORIGI~ CF EXPERII'"'ENTS CARRIED aJT BY LIXJ1IS 
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1902-10 PAGES. 

BY lAND AND WATER 
FlrBt Practical Teat of Wire-

·' less Telephony. 

HEARD FOR HALF MII.E. ,. 
I 

~ TBll ••• •sx ••u 111 v D'fiOll
1

\' 

~·.' o• A U.V. G-.&M ~••XY& ,,. 
lo 

Zzpertmnt Jlacle ~roa& Potoaa.&o 

ai'YW to the Vl~ mu.r-

'f~- A ~4 'r..e. 

'!"Mt WINNe eti~Oft7o wtUa the -.rtll 
·· 'l ancl watef' u ooftdueton. a. po•lble wu 

1 • •• • cl•mone&rated 7Mt•1'4•7 be7ond qu•Uoa b7 ~.;,4.:.1~,.....,...,.C~ 
• Mathanl•l 8tubbltftelcl ot Kurra7. K7.. Ia w---..-.-..... • .. rt •• of publlo l..U Oil tb• Potomaa 11YW 

aDd OD the Vtrctnl& •bora. 'T'b• Star ,. ... 
tetda7 attemoon brtNIT annouaeed th• .r.- :r,~~r• 

lfatunl ~tu~ble4elcL 
. I , . 

•tilt of the ••pertmenta, which were made 
In the pr.~n~ of'" numiWI' or New York 
•nd Chlc:a•o ftnAnoh•l men and m~m~r• Cit 
the pr'"u. The tut• throu•hout WPre In· • .-.... ""-· 
lt•n<•tlnc, and, lnctf'~, little •hort ot mar
, ... nuu•. 

The ur1.-tnator ot the r.-markRble ln\'Pft· 
tlon, )fr. Atuhblt•ntolct, I• a plnln, _.,._.,,.,,,,Y IYl~U!~~~ 
"hlu,. •r•u11" fArmrr. Hf' I" mot'lt>llll In AP· 1~ ...-..-...-Kll..---a.... 
1•"111'11111"••. '""' "''"f1 hnrk\\·nr•t In tlll'll"ttRl'llfl« 
1 hla pn,.lu~l of hla Ln. ln. whh~b hhiR tnlr 
ftJ rrvulutlunlae ""'' N•tnhll~th a "''"' and 
lf'aa ... ,, .. n,.lve mf'nn• uf con\'t•rR~•tn by 
rl.-«'triC'Ity. • 

Tht! party that •-ttn .. "".-'' th.- f'•P••rlmf'nfa 
m"•lo th• trlr• ur- tht' rh·rr, rw-rhAI"' " mllf' 
nhtl\'ot the A•tun•luf"l hrl•l.r•. on hunr•l thf' 
•t.-nnsf'r Jlnrthui•IL Mr. ~tuhbh•n••ltl had 
"'"''" nil th,. Rrrrtn••·m~ntll '"'""rnl ,,,., .• 
hrturl', hn\•Jn• "" \\····lnf'l••lay ch·f"n " ltJittl•· 
t11rtnry P1:flPMm•·nt trnm " akltr to thf' Jand 

ÆTHERFORCE 



-.. - . ,,~7-~ . ''· ltaUon. an Inn on the aoutb•rn ahor.-
rtnr. 

The X7ateriou. :Box. • 
.. tn a room on the1 ..eond ftoor ot the Inn. 
where an operator. or an attend&nt eoul4 
wateh the atanala trom the ateamer. wu a 
telephone tranamJtter and receiver like 
thoae lD every~t· uae. Tb-. we-re at
taehe4 to the top t a box •bout 18 lneh• 
hlch. a toot broad nd 8 lnehe. wtde. The 
bos eontatnf'd dry della.. a generator and ln
duetlon eolia. eonn~tod to which were two 
01'dlna.ry .wires •. onetleadlnc to the liver and 
th• other to a llefl rOd atuek de-eply Into 
the Nrth. · Mr. j Stubble4elcl expla!Aed 

, brtefty and wtth 8Cinie reluctance tbat the 
box eontalned a '"battery" which connected 

.. , ~ wtth the eurrenta~the euth. 
' An operator and veral memben ot the 
party went &abo while the rut ot the 

. company remained on the boat. The att&m• 
er then pulled out 1 trona the ahore a dla
tanee ot aever&l andred yarda. ETery one 
waa anxtoua to bear Uie ftrat aounda pro
duced wtth the &Jd of the lpventlon. 

A box atmllar to ~ .. one In the IDn wu 
atatJoned juat baeiC of the pQot houae on 
the upper deek ot :the at•naer. and trona 
thla Mr. 8tubbleftel4 dlneted the expert
menta. Two other recelvera were connec:tecl 
by wire. ao :that three per.aa.a could be&r 
the aounda mmulta!Wtou.aly. l'rom the myw.. 
ter1oua box were two wtr• le&41DI' &lone 
the aide ot the ateamer and f&Jllnc I.D&o the 
water at the atern. 1 

ConTersation and X1Uie lleard. 
,. l'tlthout a contJnuoua line of wtre. the. 
! water and the land beiDC' depended upon 

~-~ for an eleetr1cal darrent. commuDJc:aUoll 
waa ~•tabllahed by ~bleb aounda were es•· 
chan~ted between tbDM on 1hore aa4 those 
on the YeaaeL Owln• to the lnauftleleney 
ot the battery on the Yeaael the teata were 
not altoJrether ntlataetory to Mr. S'ubble
ftetd. althouch abort; aentencea and J)&rta of 
•entencea could be llatard cUatlnc:Uy. The 
countlr,c of numera:a by the ahore operet 
ator waa n:ceedlnglr plain. The -mualc of' 
a harmonica was dlatlnetly detect~ and a 

' number of famll!Ar, melodlea . w•n eaall7 
rec:oJrnla•cS· 1 i 

Tbe land testa were mor• aatlataetory. 
lfel'nbera of the party . .acattered. eaeh .,-oup 
·belnJr provided wufi, ll receiver ana a pair 

. ..._.._.~ ...... of eteel rocla nttac:aed Co twenty feet of 
ordlna.ry ttlepbone.j eord or wire. J'rom. 
thla cord were hunc ,the reeeiYer and trana
mttrer. The rod• d' were ./lante¢ In the 
cround at the will t tho handlln• thea 
and eound waa tranamlttftl dlaUn<"tiY. 

eomplete aentenc:ea. ncurN and mualc 
~!41~1 could be beard at a dlatanee of aeYeral 

hundred tarf!a trnm the ahore ataUon. Con• 
v•raatlon wu aa dlatlnet •• by the ordl• 
nary wtre telephone.. Thla ezperfment waa 

' pronounced a markr.d eu~••• by all ••· 
ceptlnJr Mr. Btubblefteld. who declared that 
It waa tar from aaUatactorY. to him. He 
maintained that he had obtained better re
IIUita at .,r .. ter dlatane•• In private teata1 
and thla ••• aubetantlated by Mr. Oerala 
Fenntoll of the Gordon Telephone Company; 

......... ,. ......... .-,, ..... JIIW'! .. who baa dleplared mucb lntereat In the -..-..,-.rr· 
new Invention. ·I l 

l1D!naulate4 Win T..t. 
There wu aJao a t teet Of an uneovf!r~ 

and unlnaulated wlr. laid alan• the •hore 
for half a mJJe. Mort than haJt the dll• 
tanc:e the wire wu und•r water. A num
bf'r of the partr went to the extnm~ end 
of the wfre and the othera ~mAint"d at lhe 
ahon atatlon. Muucu wue di11Unctl7' 
ezchannd. i 

Mr. Blubblenf'ld IOUCht to ahow that It 

~~'~m~~!!~~~;~ mak .. utue ctureune• whether h• •••h ... to talk by water or by Ia ad. It t. · .. ad to 
be oniT a quutlnn nt YoltA•8 or dec:tro
motlve Ioree aa to the dlatanee the rDH• 
aact• may be tranamlltH. Tbe tuta wer• 
all tntertoatlnc. Wh•n the Iron rod• wne 
.pulled from the earth nothln• could tMt 

· ltf'ard. but aa aoon •• th•Y wue atuek Into 
the •round aJraln th• 11ounda of \'ole• and 
muale ••re &~lalnly heArd. • 

The ftrlt lnatRllaUon of the n•w 17•tf'm of ...,.IR•~~!.-.II 
wlr•lf'aA trlephnny will bf' from Charlrw
tnn. B. c .. to the 8u l11lant!a. Thf' (Jordon 
T~lephone Company bAa alr~adr madfll ar
ran~mf'nt• f.'lr adnptlnc lt. It 1• clalm•d 
that the u•• of ordln11ry w'r~ tor cahle 
mf'ana a va~ • 'vln•· Th• cable wt~• now 
In u .. are a_n_•_u_r ,._,_,._d_. -----~ 
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I 'CAUS ON THE WORLD TO HONOR 
THE 1 FATHER ·oF BROADCASTING' 

Hermit Who Died Two Yean Aro in Murny, Ky., 
-·-·~--· Ia Acclaimed ai the Pint to Speak · ' 

by ~ireleaL . 

• , ~RIC: H. PA£JI&R •. 

ArAKMII:ft ~ ,._...,.... u.. ~ apert•aat. ot telaplaoll!q 
.. ., ,...._ J;M• '&Mttaw ~nd .. ula to tnanatt apeec:IL ~ 

Mt ......_. Prot. Hortla'a lllfl....n.. 
,.,.._ .. .,.., , .. ,_..... w...-1· Uaat oa Karell JO, 1101., •• 

~..,_,' ! w.tlel4 laroa4cut tro• die at..,.. 
Twe ,.... • .. lfa&Ma B. auat.. bart!aoldl .. tile Poto.ee Rtnr to 

lllkll.a•t 41.4, a .._,na1L-61ou Ia a a ..-ouP of .etaatt.bl •. Oa a fr'ulled 
phetocnpla ot tile - oceulola ~ 

il&at ~· M&anar. K~. A taw .,..u wnte: ••J'Int KariDa • Wlnt-
... tiM ••r •I .. .,..~ ... ._, .. • ,.. •• ~ clamoaatrat.d Ia tM 
........... tu ........ , ... nnt ~ "'II'Wicl ~- Mat.la&a atubbi.Oalcl.~·. 
ta laletcwr t. ,;. ..... at ... to :,.. atu\blatltlcl wodrecl Ja a ......- te 
"'•• tt.e ,..,,.. • ....-. wltbout tile wb.lca. !aa permltt.cl M Yillttan. IN\ 

. •• Ja 1M ,.. ..... .........,.._ 
.... el ••••••• .. ......._ •• .AAo411• own.poad•t aa4 ataW u.at ~
...... ...., uAit .... a to the ..aUiktu tea ,._,.. lao W bMa ea~IBMat
• .._ au .. 1a , .. W.Uout&a•j .. lq oa aetJaod.a of talldq ......._ 

....... •• ,,__.. ·- ..... ...d.-. .. ,... ' ~-
,..._ aA41 a ........ wat7 u ••tbe tatb.er Lrtli s ... aw p....,. , • 
ot ~tiRe.·• · I as. truwnJtUac apparatu .... "•"••4 u.. aaMUaee~~~a~t ot 1uaa ~ 1a a ..._tour .tMt ll1ltl ... 

'*'••ftiAC et t•o UtUa• __.... .. t a&a.laclaM 1a wtdUa. A. . ...U eoH ot 
ella tiN t&Mpue of Ula atate 'J'M,ela. Ma"'7 WINI waa ir"oee; ... aad 
•r• \.."11 ... 1ft Munap Ulan .. a Jed to UM rroUDcl.~ J!A ..... U.. 
rttMaano an.t t,...te tale, aact at .ca.rtlla• .wnm .. ~ -tM.t •Idle ll\~!la4~"r'. 
, ... t na• ..... Ia dedleauac IIIJDMif ....ua•a electrical ,.,...._ .. ,..,..,....... 
te ..... ,..,. to,. ... that t.be dalma t.be power b)P wbJcla aa ~..,. 1·~~~1!JW:t"~7JEi 

--~-•!IBM e1 Mr.' llhablllaftel41 are tireD teJepliboe trau.att.ft";WU o,....ted. 
ft~Unde4, Ia \be ,..._. oC. ~ . J. About a •ua.rter ol & aDo • ..,. 1-..uu~ ... .llilill 
JlfW'Ua, a pnl..- at the oon.c-. aaotlaw -. wu tutetaed te a ::\;~-~.;; 
•"• rwalla '"• ort~aal daiiiOIMt.ra- atumpf wltll a OO'ftl' u rala . ,. 
ttoe, Oft Janu_,. 1. 1102. wbea tecUoa. 'J"!Mra wen wtNI s-dlac 
.ware~.. ••••,.a.~ : wu ...,cilted' to ua. croua41 ud a .,.Ur of &.
tt-tnre at..._. ... ,..act .. ta '! •~ pliloDe ,_...,.n oa top. • 
"-r ~ 8t&a.._lefWcl. · j Eamlaauoa ..._.. tlaat . .._ 

' .V. termJnate4 Ia Mda _. a& c.. ... -.t ........ I 11tM1 rod. topped wWa a MD Oil 
. an .. nment , ..... Ia the United .,... .... bJcb .... Dickel-plat... ';;Oair/~~ 

• JUat" •'" '"• nm ..aceeeatut UH ttvltblafleld cfal•ad Uaat U.. •..U. 1·, 
ctf ~cllot•l•.,._n,. u Mt,......,.. aDd all about It Ia....,.... wtt.ll 
........ n ........ ,.._ ot • • 11e .,.n. 'Chctrtcai power, part of wbtc• 1M 
In ltU: but thtn Ia •• A .. rteaa ,... b4l-a..tac-6Dd £bat t. u .... 
,. ..... tio. UT,JIIT, clate.t Ma:t U. apokea .. ._.... couJd "- ent 1111<~~~ ... , 

~~~J~~~~ tiOI. Ia 8tu~Mietlelcl'a ....... : A _.Uiout wtr• U.ou•ncla of 111U... 
II" ('anadlan pat.m Ia Ia UN ,..._. 'nlu.J ..... ao e011aeetloa M- t••.,..-•.._:• 

etoa et. lfr. Hrwtln, uacler cia~ of ,,... Lba wtr" ot UM traaaea&tt.w 
Oetebttr ~. 1101, wtth the auber aDCI u.o.. of ,the ,..,..tYW; tlla.t wu 
Sl4.m. AAether pat•at Jwu lmDMdiat.lJ uc:erfala.._ ~ n,..,,. ...... ,_ ..... 
traot .. In Enatancl. J"urtJler.laek· He admitted, bownw, U..&· 1M 
tnc t'OiftN In tae fona of· r r.. bad ct ... eloped radio tr .. wftWJ' eur· 
~ aad Ia •tone Worl41• ~ reat Uuou.cb a battet7 of IIJ•..,.. 
,._.. CJIOI, · ,..,. ItT) 1 thHe 1 .. • arran .. raento aa "earth Wt..rJ," 

lWtlt-.ttloa ot "aa AmerleaA laY'811tor wblcb be !lad 4a.eu-e4 naaay ,._,.. 18:!\ol!A4!ll 
r\·rAhtbbl•lll•&d), • •a1Mralde4 ! aacl 

J..A.tJ.'A::.i4't. 11:~i~·-·llt. .. wbo ..... .,.,.. ......... 

~~~fila 
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~ .. There w.re m&DT e»ther. whn 
J;laJ'e4 a more e»r leu Important part 
In the tleYelopm•nt. of radio pr!or to 
!tareont, and who transmitted ale· 
nala bJ' maklnl' wae .t the eonduc
tl'f'ltT of land er water. One of the 
most lntN"~stfnl' e:~:perlmenta ,.,... 
carried out aot far trom Worcester, 
bJ' Proteuor Dolbear of Tutta col· 
lf'l'•. foar 7eaJ'11 1tetor• Herts'a e:E· 
"ulmenta. Proteuor Dolbeu uaed 
aa lndaetfoa ooll, oondea .. J'II, aerl&l, 
an4 "~ua4• liiJ"'tre for pro4uclns a 
al~al bT rn•eralnl' the oharc~ oa. th• 
JrTound w1r.. At !rat he put the 
dlatanee to whleh e}cnala co1114 be 
~an~rm1tted aa a halt mlle, but later 
t!l&lme-! to ha'"• r~acll.acl 11 mo... -· 

... ':""¥-

-
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CORRESPONDENCE. 

. A~lEIUCAN PRIORITY 1~ TELEGRAPHISG WTTHOFT 
'VLRES. 

TO THS KDITOR OP THB &l.XafRICIAN. 

Sm : The above is the heading under which. Prof. Dolbear's 
letter, which you reproduced in The Ekc,r.icia'll of June 2lat, 

; appeared in the EltttM£l Efl9i11en- of New York, U.S.A. May 
; I beg of you tG aft~nd. me tho opportunity of saying a word 
; or two about it 1 

I
. Nearly firty years ago, and thirty yean before. PtOf. Trow

bridge "made original researches -between the Observatory at 
Cambridge and the City of Bos~on," your humble servant, the 
writer of these lines, had s.lao·researched on the same subject, 

· and a year or two later published the results of hia inTesti
gationa ·in au Englisn· periodical-the Mining Jt?Vrnal of 
'lbrch 31, -184-9-nnder ,the heading "Telegraph communi-

. cation -between England and France.!' · In: that letter, after 
going into the subject very much like the American Professor 
in 1880, there will be found my explaoatiou-alao not differing 
mnch from. the Profesaor's-as to. bow the thing WM to be 
done ; exoept that, in my case, [ propo~~ed a new and delicate 
form ol galvanometer or telegraph instrument for the purpose, 
while he made use of the well·known telephone. I suggested 
the erection of lengths of telegraph wirea on the English and 
French coaau, with terminals dipping into the earth or aea, 
and as near parallel as po!aible to one another; and I suggested 
a form of tele~ph consisting of " coila of finest wire, of best 
conductibility," with magnets to deflect them, on the passage 
of a current or elec~icity through them, which I apected 
would take place ou the discharge of electricity through the 
circuits on either aide of the water; anticipating, of coune, 
that a portion of the current would flow from the one pair of 
earth-plates-terminals of one circuit-to ."the other pair of 
terminals on the opposite shore. This appears to .me- to be 
just about what Prof. 'Trowbridge proposed to effect, and 
which Prof. Dolbear aaya u covers the ground of doing 
telegraph work by means of earth conduction." If I ahoutu 
be mistaken, would Prof. Dolbear please show me where I 
missed it ·1 and, a.s I am proposing to contet:.d for ita English 
origin, I don't see why I should not at the same· time claim 
for myl!elf "whatenr of merit or utility there may be- in this 
method· of telegraphy ·without wires "-especially u- Prof. 
D.Jlbear also says tbat "it i. a discovery, and an important 
one too," which I DOW am induced to believe-aee~ng that 
he says it is so. . _ 

But, Mr. Editor, after all,. .I don't value at on~ tinger·anap 
the circumstance that I happe:ned, so early as the year _1849, to 
-suggest a poaaible mode of telegraphing without wi.relr and of 
:which, moat likely, ~1'9f. .Dol bear was ignaran~ ; _it ia only. the 
-apparatus by-which I QQ~~ed; ;he aignala. in e~perimenta I 
· ma.de to thia end, to-:whiGh I .~h tbe leut. import~ In 
a foot&ote to my letter which appeared in the Mining Jr:Jurn.al 
it will be seen that I laid "claim'' to a conjunction of coils of 
wire to convey electricity, with magnets, for the purpose of 
deflecting them as an original form of "telegraph" working ! 
with "the least amount of current and resistance," and 
"depending much upon the power of the magnets," as a 
"design or invention of my own." Later on, I will show why 
I· attach importance to the t.bove. 

-

--

--

-
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AIIBRICAN PRIORI1 Y 1M TBLBGRAPHING WITHOUT WIRJU. 

Under the above. heading Prof. Dolhear in the ER'GINBU of 
Hay 29 giTes an interesting bit of electrical hiatory and shows 
commtondable natioaal pride in claiming this to be an American 
invention. Some nine years aftt:r Prot. Trowbridge'a demonstra
tions. I reinTented the aarue met.hod, and thought of applying for 
a paten& protecting it. On examination I found the scheme to be 
nearly u old u the telegraph. I am not certain now where I aaw 
Ule retereace. but am under the impreaeion it wu in tbe 6nt or 
aeeond Tolume of the Britiab Elf.Ctrical Patent digest. The theory 
of this system can . euily be ezplained without bringing in the 
much &baaed and mysterioua word •• induction.'" 8&7 we have 
two parallel grounded telephone wires :S miles long. on•quarter 
of.a mile apart, separated by water if you choose, conTenacion on 
one line ma7 be beard Oil Cbe other; this fault ia ~renerally aitrib· 
a.ted to induction, a sort of magnetic induence. -The real explan· 
&don ia thaC electric curreata muat haw ca complete circuit. 7'hev 
folloul the pcath of l«ut 7"aiitance. The reeistance from the 
terminal of one of the wires 'ria the earth or water one-fourth ot 
a mile. thence back by the other wire, ia less than it would be 
through five miles of ground return, con!leqaently we hear the 
croSII talk. It could not be otherwise. To avoid it telephone 
compaaiea118e complete metallic circuits. 

JNO. C. HENRY. 
P~aLO. Cor... Jane 3, 1895. 

TBLBGRAPHING WITHOUT WIRBS. 

Concerning the question of telegraphin~r without wires refer
red to in Prot. Dolbear's article in the last number of your Jour
nal, I desire to call attention to British patent granted to Thomas 
Boman Lindsey, No. 12U of 1854. in which ia f&dly disclosed the 
system referred to in Prof. Dolbear's article. If 1 recollecc cor
rectly, Prof. l!one a1ao made a number of experimenta in one of 
the caaala near Washington, some time between 1840 and 1850; at 
any rate I have an indistinct recollection of having read, I think 
in the Journal ot the Franklin Institute, a deacriptton of such 
experimenta. 

Nsw You ClTT. Jane 5. lSQS. 

LITTLE did Prof. DoLBEAB know what he wu bringing upon 
himself when, in the lightness of his heart, he wrote to the 
El~tctrical Engineer of New York last llay to claim for Prof. 
·TlloWBRIDGE, of Harvard, " whatever merit a.nd utility" there 
may be in connection with the o1igination of " doing tele
.gra.phic work by means of earth conduction. •• Mr. PBEEcE, 
so far as we a.re aware, makes no claim to have been 
the first to have th01.1.gl&t of telegraphy without wires. On 
the other hand, he ha:s certainly been the first to ·per-

' . .sistently e:tperiment in this direction,. ~d to att~ a.ny-
·thing approaching practical success. Moreover, judging by the 
tiUes of many of his Papers, and by their conten~, he does 
'llOt think that " earth conduction " plays any appreciable 
.part in the matter, p~g his faith to " industion, ., 
though conclusive expenwents with two completely-metallic 
thoroughly-well insulated circuits are we.nting. But how-

-ever this may be, priority in suggesting telegraphy without 
·wires belongs, it woultl appear, to this side of the Atlantic. 
That veteran telegraphist, Mr. J. W. WILKn~s, states m a 
.letter to be found in our " Correspondence " columns this 
-week that he publicly suggpted the idea of wireless telegraphy 
.'between England and France so far back as 1849, having 

c. J. Knn'NER. 

we are glad to see, is not inclined to attach over much import
ance to a. mere suggestion, even when, as in his case, it had 
for basis considerable e:tperiment e.nd the invention of a now 
indispensable form of instrument; neither does he imply, as 
does Prof. DoLBEAR on behalf of Prof. TRoWBRIDGE, that his 
work has been intentionally ignored. As lli. W.II.KI:ss puts 
it, " it . cannot be e:tpected that everyone shall get to know 
what everyone else ha.s done in any particular direction." 

--

--

:previously· made some tentative e:tperiments with the aid of a -

1
- .... .moving-eoil galvanometer oi his own design. Mr. Wm~s, . ~ 

~~~·-,-~..411~1111~~~-,-·~· ~ 
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fi'IRELESS TELEGRAPHY. 

The ~e,,· En~latid \Vireles~ Tele~raph 
'and Telephone Company. which holds 
l'roiessor Dolbcar's patents on the ,,·ire
less tdc~raph. has entered suit in the 
L·nitcd States Court against Signor. 
~Iarconi. According to the summons 
served by Commissioner Shields at the 
Hoffman House, in :-.;ew York, on Tues. 
day last, Signor :\Iarconi is obliged. 
to appear in the Cnited States Circuit l 
Court on November 6. :VIr. J. E. 
:\·bynder, an electrical expert, is the 
Iawver retained bv Professor Dolbear. 
Thi~c; last week Pr~fessor Dolbcar telc-1 
~r:tphcd without wires from Blue Hill 
to \Vinthrnp a distance of some twenty 
miles. I .. C. Larned of Boston con
nected with Professor Dolbear's com
pany, alleges that the means described 
in the patent under which :\larconi pur

l ports to carry 011 his system cannot be 
:used for such work and arc not adapted 
for commercial usc. Larned asks dam-
ages in the sum of $ r oo.ooo, and for an 
injunction restraining :\Iarconi from 
using the alleged infringing system of 
telegraphy pending the termination of I 

the suit. I 
--- ,l -

l'RE HJSTOBY of all-pervadinr ~mmunications ln the 20th · 
century ta Wuminated 1n Da~id ~Sarnoff: ,-\ Blorrapu. b1 
Eu1ene Lyons <newlr pub. b7 $rper & Row>. One of ita 
man1 entertaln1.na sidellghts Ls how Sarnoff's courtship of 
Ule JOUDI lad)" he matrie<l was impeded by her mother'a 
worries over tbe suitor's strange talk of "voices 1n the air." ~. _ 

There was 1eneral unresponsiveness to the idea of con- ... 
trolled signals or "voices 1n the air" for decades after 
sctentista knew tor certain the potentialities ot wireless com
munication. Eighty-tour years ago this month, March. 1882. 
Amos Dolbear, Professor o! Physics at Tufts College, obtained 
a patent on "a mode tor sending stgnatl trliouUi me ether ot 
EIJace." He declared. "electrical communication. usi.ng thi.s 
apparat~. may be establlshed between points certainly more 
than on~-half mile apart . . . " 

Dolbear·s was erroneously stated "the first radio patent.'' 
I11 1872. one was issued to Dr. Mahlon Loomis o! Washing· 

·. · ton, D. C .• who desert bed how ''disturbances in the atmos· 
pnere ':\'OUld csuse electric waves to tra.,·el through the 
atmosphere and 1round." 

S. F. B. Morse could have claimed one three decades 
before that. On the basis of experimenu he made back 1n 
1843 1n New York harbor, he concluded that "electricity 

--

--

1-~ :~:~;!~~~:~2:;:1::rt:~t::,::n °:::~:::: .· . . ~-
~ Society, formed 36. years ago toda. y <3·2.1-193···0. >.,soon changed ~ ll • u., name to American Rocket So~tety, to appear less fantastic. • 

~~-.... ·--~-~~~~,,,,,~~~-~ .... ~ ~ 
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f WIRELESS TELEGRAPHY. 
:I 

;JROFESSOR DOLBEAR THE INVENTOR 
{ OF THE SYSTEM. 
'\i ;,. 
~-# The wireless telegraphy made famous i 

~y ~ignor Marconi's experiments will be 
~of mterest to the undergraduates and 
~umni of Tufts College when they learn 
~at Professor Amos E. Dolbear in-; 

" I flented the system some fourteen years : 

tprevious to l\Iarconi. 
f. Professor Dolbear got out a patent 
~'.On his system, after much difficult\· in t·· .. • 
-~convincing the patent office officials 
~t Washington of it~ usefulness, in Octo
;per, I 886. Ten years later :VIarconi 
:t·cbtained a patent based on certain 
~-devices pt!culiar to himself. These 
~· ~-devict:s were, Professor Dolbear saw, 
;.~ter careful reading of all newspaper 
~'accounts of Marconi's system. none 
~ther than the devices invented by him
~f. He consulted an electrical expert 
bho has worked under the Professor's 
~~irections for years and was a.::sured 
~t Marc.oni was using th~: Dolbear 

·rf)'Stem. 

~j: In the early ~o's the Dol bear T de-
f.·· c rhone ompany acquired the patent 
~ued to the Profes~or for the wireless 
$Iegraphy. The Company was at this, 
;_l,eriod practka!h bankrut)tc:..l n•,·i .• ; tu: ~-.. J ., - ....... ., 

i. long, tough struggle with tht.: Bdl 

f
ephone people over the priority of 
in\'cntion of the telephone receiver, 
~hich controversy the courts Jecideu 

.\tgamst the former. Dishearteth.:d. the 
iompany did nothing with the patent 

~~il a few yea~s ago when the pruf~:ssor 
~1gned the nghts of the patent to a 
~-company. In the meantime Signor I 
;}(arconi had come to this country anJ I 
·~gun experiments with hb system. 
~Jhe company at once took legal steps 
do protect its rights, anu last w~:c.:k 

~c:ral of the men int~:resteu in the 
J)olbear Company, went to ~C\\" York 
fj. confer with Signor Marconi and the.: 

~~:Pt~at ·~:u::;\et~~~e i~o ~:~ki~,i~ 
~tem in bulletining the yacht races. 
jpe result of this meeting was that 

f.
fessor Dolbear courteously alloweu 

arconi the few days of grace during 
yacht race. At the end of that 

e legal war will begin in earnest. 

t= Pro~essor _Dolbcar in spc.:aki_ng ~f his 
41ventton satd that he made h1s dtsco\'
~ that telephone communication could 
~worked without wires in 1 ~~ 1. 

j;, .. I was led to experimt::nt with this in 

~ by accident. One day when I was 
~ucting some experimt::nts with the tele

~ne one of the wires attachetl to the rc
~cr bec~uue accidentally <.lisconnectt::d. 
tdiscovered that I could hear sound:; qui tc 

.&arly. I 
,.:.:..: • I then dt::vdoped the app.aatu:; which 
·;ras Jfterward patented. It consists ol ;m 
,i.aduction coil haYing a. tr.ln::.mitter in pri
ilary circuit, with one terminal oi the 
-~nd.lry carried to the.: ground and the 
~ left free to discharge into the air. 
~receiving end was a.bo a wire.: extending 
ijaro the air and the other grounded throu,rh 
~ . 0 

\~~1ver. 

--

--
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"At tirst instc::ad of carrying the wire intu; 
the air I used a coil, but I n!ry soon found · 

1 great .Hl\':l.ntage in using ~1 vertical wire. ! 

'Ihe higher the vertical wire is carric::t.l tht: ~ 
_pter the:: discharge ot the:: current into the: 

_J6, that being the principle::. 
/:,,In the first experiments which I made I 
~~ a telephone for a recei\·er, but any ' 
~-trical device would do just as wdl. The 
:.Morse characters wc::re sent with an or
~y telegraph key, but wc::rc rc::ceived by 
·.' .. phone. The:: length of the ground wire 
~- immaterial, it only being necessary to 
;"'re it grounded. 
:: ... When I first applied tor a patent the 
1·.' ;,.ttnt office refused it because it was against 
': .. of the known laws of scient:e. The\' said 
i. • 
ii&.would not work, the:: bclid at the time:: he-
~~ that there must be J. complete dec tried 
(«cuit; that thc::re must be :1. wire or some 
).due tor. 
!'{,.I have experimented over distances of 1 

·)xu one to nine milc::s with gre~Lt :-;ucccss. This 
·j.1uner I experimc::nted irom the college:: to 
~building on State !:itrec::t, Boston, a Jbtance 
;·~about five miles. I ran my \'ertical wire I 
~the tower of the college chapd, an alti ' 
t,ii.ic of about I oo feet. I 

_ What ~Iarconi has invented is an im
: coherer. According to his own 

ent he began his experiments with the 
·coherer. This coherer was not in

more than four years or so ago. :\Iar
. bJ impr•";ed on this device anJ has . 
.. ed a coherer that is more sensitive., 

,. coherer is the instrument which forms 
of his receh·er. It is, :~.s I understand 

t,·tmall glass tube, with silver plugs fitted 
:~end. It is filled with a mixture of 
·..- and nickel fillings. This conductor 

he has devised is evidently much 
sensitive than the Branley coherer 

which ~larconi says he :~.t fir~t worked. I 
-Leaving out the coherer ~Iarconi's systjs exactly like. that which I patented in 

lf.;'w1 invention relates to establishing- dec
f! 1c:ommunication between two or more 

without the use of a wire or other like 

tor ; and it consists in connecting the 
'tting instrument with :1. ground, the 

,~ · of which is considerably above the 
. ~ , and the receiving instrument with a 
-'' , the potential of which is consider
·· below the normal, the result being that 
iapulse from the transmitter sufficient to 

r. c the reciever to gi\'e intdligible signals 
.. mitted through the e:~.rth without the 
~- of any curcuit, such as has heretofore 
·· deemed essential." 

· ·. essor Dolbear has continuc.:d his 

· · ·ments during the past yt:ars and 

'.-.,.orked out a number of addi

features which he is not at 
·,;- to disclose. Mr. C. E. Dolbear, 

.;.:. '93, is at present in ~ew Yurk in 

it)aterest of the Dolbcar Company. 

-.. 

-

--

--

-
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MODE OF ELECTRIC COMMUNICATION. .. 
No. 350,299. Patented Oct. 5, 1886. 
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UNITED ST"ATES PAT·ENT OFFICE.· 

:;iMOS EliERSON DOLBEAR, OF SO:\~ER\ILLE, l-I.A.SS.!.CHUSETTS, _<\.SSIGNOR, BY 
;: MESNE ASSIGNMENTS, TO THE DOLBE4R ELECTRIC TELEPHONE CO:\I

p ANY, OF NEW JERSEY. 

tf.~'-

f ;5:" 

MODE OF ELECTRIC COMMUNICATION. 

SPECIFICATION forming part o!Letters Patent No. 3~0,299, dated October 5, 1886. 

Appllc:~.tion 6led lfarch 'Z~, 1eec.:. Serial !\o. 56,~. (No model.) f.: 
I;. To ~Z~ whon?J it may concern: I ~t ~ will reprod.t&ce the w?rds sp~ken in proJ::- so 
~ · Be 1t known that I, .tU!os EJI:ERSOY DoL- muty to transnutterT, as1f thewues CD \Vere 
;~. :BEAR, of Somerville, in the county of . .Jiiddle- in. contact or ~on~ected by a third wire. ~lee-
~. sex and State of .Jiassachusetts, have IU\ented tr1c commtmication may be thus established 
~ a new lUode of Electric Communication, of between, points certainly more than half a 
} ·which the following is a full, clear, concise, inile apart: but how much farther I c:mnot ~; 
::_ and exact description, reference being had to now say. ' .. 
~ the acc~mpanying diagram, forming a part There are various well-known ways of elec-
~ hereof. trifying the wire C to a P.Ositive potential far· ro My invention relates to establishing electric in e~cess of a hundred volts and the wire D 
t· communication between ~·o or more· places to a negative potential far. in excess of a hun- 6o 
~, without the use of a wire or other like con- dred volts. 
t ductor; and it consists in connecting the trans- In the diagram, H H' IP represent condens: 
:.: mitting-incstrnmcut with a grouncl the poten· ers, the condenser H' being properly charged, 
Js tial of which is considerably above the nor- to giv·e the desired effect. The condensers H 
- )Ilal, and tb~ re~~ivin~- io~t.n!rnP.nt with n and IP are net essential, but. are of som~ b~n- 65 
-:;- ground the potential of which is considerably cfit; nor is the coudeuser H' essential when 
{_ below the. norlllal, the result heing that an im- the secondary G is otherwise charged. I pre
~- puis~ from the transmitter sufficient to cause . fer to charge all these condensers, as it is of 
:·io the receiver to give intelligible signals is p.rime importance to keep the grounds of 
;y · transmitted througll the earth without the wires C and D oppositely electritied;anc:l w-Lile, 70 
~- need of any circuit, such as has heretofore been us is obV"ious. this may be done by either the 
:;: deemed essential. batteries or the condensers; I pre!"er to use 
f>. In the diagram, A represents one place, (say both. 
::25 Tuft's college,) and B a distant place, (say my The main difficulty in utilizing my invention 
~: residence.) . on a large scale is that when there are many 75 
!F.· C is a wire leading into the ground at A, spots corresponding to A and B signals trans-
~~. and D a wire leading into the ground at B. mitted from any A will go to the nearest B~ r G is a secondary coil, one convolution of or to several B's, depending upon proximity 
;jo which is cut, the ends thus formed being coo- and other caus~. One .method. of obviating 
~:· nected with the poles of the battery f', which this diffi~ulty is to use a given A. only during 8<J 
~~ has a number of cells sufficient to establish in a. certain a.ssigued time for communicating 
~~ ·the wire G, which is connected with one ter- with a certain B, the particular ·B being ar- . 
~·;~ ruinal of the secondary coil G, ao electro-mo- ranged to receiV"e·com~unications only during 
£3s tiye force of, say, one hundred volts. G i,n this the assigned time. Thus, if there were ten B's 
t "instance also representS an induction- coil, T within a given area, then the first B might be 85 
i.:,· being a michrophone- transmitter, f its pri- used fo:- the first .hour, the second B for the . 
~: .wary circuit, and f' its battery-that is, th~ next hour, and sq on,.aud the first A· for the f: battery f' n_pt only furnishes the current for first five minutes of the first hour, the second 
;~o the primary circuit, but also eharges or elec- A for the ne.:tt five minutes, and so on, so tbat 
~~ tri.ties the secondary coil G and its terminals either one of the A.'s might have free corumn- go 
• C and H. nication with the .first B, each for its assigned 
~~ Now, if words be spoken in proximity to time during the first hour, and eith~r A with 
.,~ transmitter T, the vibration of its' diaphragm the second B, each for its assigned five min-
4s will disturb the electric condition of the coil utes of the second hour, and so on. 
-~ G, a.nd therebyvarythepotentialoftheground In practice there will be oi course both a 95 
~~:. at A, and the variations of the potential at A receiver and transmitter·at A and B,.proper 
· will cause corresponding variations·of the po- switches being used to bring either into use, 
.~ tential of the. ground at B, and the receiver R as will be well understood without description. 
=·· 

-
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I ba ve spoken only of telephone· instruments, 
as these give the best ·results; but any electric 
instruments may be used capable of utilizi~g 
the currents r~assi ng through ·the earth from 

5 C to D, and the strength of such currents can 
be largely iqcrcnsed by increasing the positive 
potential of C and the negative potential of D. 
It will also be obvious that if the end of coil 
G (sbo"u in the diagram as connected with 

to one armature of condenser H') be grounded, 
and the end shown grounded be connected 
with the condenser, then C will be minus, and 
D mus~ therefore be made pins. 

What I claim is-

.. - ... :!~· .. · 

The art ab~~~ describ~i of comniu~i~ting 
by. electricity, consisting in first establishing : 
a positive potcntm! at one groundlttid4a .~ega-~! 
tive ab auotn€r;-secondly, ..,·arying the poten-:; · 
Lia.l of one 'grouud by JUenris of transmitting:,,, 
apparatus, whereby the potential of. the other-~~
ground is varied; and, lastly, .. operating re- · 
~e~ving app~ratu_s by th~ potent!~l-~C?-·V~~ed, ~-
all.snbstantmlly_as described. . . · .. : · ... ·:· "'·· 

.... .. . . ~~ 

AMO~ .. -E_~I_]~RS. ON DOLBEAR. ,: __ -
Witnesses: ~ ·~. . · ·. ~-

G. B. :U.A. YNiDIER, . : 
· · JoHN R. Sxow. ·· 
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"eluC:ator/·meic'ftanical gennss ... f'~ Tme. A.moa Ernenom Dolbe&r. &lthoqh r. 
' ~ · th l u..; never ~aped the rewards that· haYe come 

tar, who afd~d .. i.n ·r· .ect:tns.; .. t. . e · · to other lnventon. anticipated a.lmo.&· 
·Piton~ and for. :iriot'e· than. Jt. yea_ts P~ every modem electrteal lATen tor who 
fes!Or' of physics at TuftS. COllege. dte. won world reuowa. _. 

thl·s a~~ernoo·n at his home .. 134 Profe,_ He tnventecl a telephone bet'ore AleXIUI' 
•\ der Graham Bell had even thouC!tt o( 

sors' ow. ~ was 74 yean old. . . . patenting the tn!ltrurneot 'Which won ~ 
H~· is survived by: hiS wife and fi'v., him wealt.h and tame: he anticipated 

sl% years tbe dlsccwery o( Hen: of 
children. three sons and two daughters. 
Thev· are Samuel. H. Dolbe:lr and Cnn..: 
ton ·E. Dolbcar of Colorado,.. Benjamin· 
L. Dol bear. a senior at Tuft~. and Miss~ 
Catherine E. Dolb~r and ~1ss Mary E. · 
Dc.,lb~ar. 

The funeral 'rill take· place Saturday 
at his lato home and a memorial service 
witt he hdd in Tufts College chapel 

FOUGHT FOR PATENTS 
. PNC\''Neor Uol~Qp: ·-.r~. ~--.~ .. 
o! ~~·.-er::~.t t<!lt:;mph and telephone ·~· 
:Jll::tr:.·e-!f. anr\ ahv&:.-s contended that- the 
in\·entlon ot the telephone should have 
beoon c:-edited to him. 

He engage-d In several cqsUy suft.. aver 
,·ertaln telephone patents, which be 
l'laimed were hl!l. and the loss of these 
in the courts to Protesaor Bell ot tele
;'lt;on~ :'ame preyed on hla mlod Ill hla 
.Jec"llnin;; ~-ean. , 

He always believed that he ·had beeq 
.·ohbed ot the fruits ot his mechanical 
~E"nius, and carrlr.d this con,·Jctlon to 
the ;rave. · . 

In an interv:ew with :1. Post reporter. 
hast night. Pro!eslfOr Dolbea.r·~ son. Ben~ 
ia.min. decla~d that hltr Cather always 
;.!aimed that be was the ln...-entor ot the 
tPIE"flhone. 

·-· exiateoce of electTical wa,-u Ill apace. 
known now aa the Hertsfall W&'\"ell; he 
had fnvented tetearraph instrument. that 
would tran•mlt aound without wtrea JD 
yean before llarcont wu heard. of; 1le 
found Ole X ray four year. before PrO;' 
lessor Roentgen. ar: :i nearly 50 years a ... ' 
ile displaYed & .,-roscope which fs Ju.t · 
now comin~ to !ruttton In experiments ln..' 
London. I 

Protesaor Dolbear was a seer. a dream
er ot vfslons that !H!emed strange to mea: 
to whom he communicated his dfscovenesj 
and which were afterward brought to 1 

completion by- other men who recel\·edl 

l
the royaJUe~ that might have bH"n hts. 

Alter l·ears ot work Car ahead of hla 
time Professor Dolb~ar rPUred !rom. 
Tut'ts CoUege a, poor man. ~en lV'ho hacf· 
taken up his Ideas where he had lett 
them were mlllloaaires: the college wherej 
he hacl labored so many years was too . 

---r 
poor to pay htm a peonston wh~n he f'8oi 
tired. and It wu only thro~h the 
Carnegie pension t'und that his decllnfnir 
~-ears were assured ot com!ort. 

. Sues Professor Bell 

I 
Thirty 1·e~ ai'O the most !amous ?:- . 

In the t:'nited States w:u that brougb~ 
against Protes.or Alexander Graham BeD' 

.. FathP.r often d~lared." he said. "that 1
1 
I 1'>:~-· Professor Of) I bear-. who claimed tba~ 

ile wall the real ln,·entor ot the "phon~ . the gen~rally accepted 1nvent?r oc~· 
cutd that he had ~n robbed ot the • tel~phofte had merely taken hts !d 
patents bY another. who rushed them to If j 'rh4!>. case •·as bitterly !ought: :t · 
\Vashln~"n and had tflem accepted at ll through many courts and ttnally tbe ~ 
th~ !latent omce. t 1 ~~Jon was handetl down In ra...-or- ot Bltlt; 

•·Again. m}· talhf'r was the first man.j' llany people who remember that suJ\ 
who thought ot wireless telegra.phJ'. Way l I f£1~ at the t"lme that the legal 'leclsloDOr 
back in 1SS6 he obtained patents tor a.n I ; \U.S correct. but that Protessor Dolbell1:' 
lo,·ention which he hoped wo~ revotu- - had In reality been the original tn,·enter •• : 
tlonize the worlll In rtoprd to com- • that. he had lost becauae !1e waa too m:Aclt 
municatlon :~.t seL He ha.d to abandon , or a scientist' and too nttle a man ofl 
the Ide:~.. though. !or want ot aid In ftnan-
clertn~ his Ideas. 

··r.eg:lrdtng- the litigation· wtth Profea- ·' · business. He had been 1\rat. they ea.l~ 
sor B~ll. (:lther alw&.l's declared tbat tbe ' 1 I but he had not properly protected hla 
patents that made poa~tlble the telephone. · 'I 1 righta. 
were evol \'ed from his ldeaa. that they . Tbe suit Involved the t.Jse of the per-
were seiz~d by Another' and patented-· to I n::a.r.en t magnet In the reeetver. whtcll 
hls credit and that lnate&d ot the Bel! • Prc.!esaor Dolbear ahira).-s Insisted lutd 
telephone It should be the Dolbear tele-- ~ \ t ueer: hJa invention alone and whlcn Prt'- · 
phone. . ~ . tesaor Bell had used without rtgM ani!· 1 

"But the peopl'e llvinc toJay who · without authortty. 
were lntere,.ted In telephone and tele- I His modesty and unwtlllncne.as to cla1m 
gr:a.ph Inventions oC the eaziy 'iOa. know anythtq tor hll:J:ulelf whlcll charactemed 
that the tame and honor beloo~ed to . his Ute outside the one exception of the 
father and t.hat he b&d been betrayed ~·~ suit which be brought on the telephone 
at the l.u~t moment by & man he aided · ! invention was mustrated a few years 
and considered a tr!eod. It Is now a mat- · ! :a.co whe~ he w:a.a Invited to write an . 
ter ot history. Thls IJ&4 ctrc:umatance aJ- .l il article on New England Inventors of the , 
ways preyed on father'~ ·mtnd..and I. IUD' '

4 
:, 19~ oentun·. E,·ery oarne ever known. 

sure It hastened hb death. · ·~ • ; to sctentlst.s rrorn the !'ll% Xew Encland : 
""Father haa always bad the reputation ··• 1~ States waa tound In the article wltb the 

ot belntr' the first to suc~eutully operate 1 exception ot that ot: Amos E. Oolbear. 
a teiephone Une,·t.n tbe :eountr'J\. Tht. ! Professor Dolbear wa.a not easily In- -1 
communication wu between· Cu&r hou" ! duced to t.U about bla lnventfooa. Even ta,.~ 
llnd t.he main bulldJD~. ·o(r ~-:college. 1 trteocla be aeldom apoke ot wb_at be ~.4'~( 
The taculty there an4 other tnnnton to I t l U and "e ~ 
tbls day well kpow,_to wf\oru.'di'• Jllveu- ! ~::•·ln~~nline:d:e:d v: .fiVer-~~~ 
Uon ot . th• telepbona bel~·· '.-' : •..... : 1 ~rtttrbed beeaaae Bell or XareoDi . ~ 

Pro!esaor Do'be~ wa•:bo11f·Jza -Nonrtc: · ~ ~~received 80 muc:b wealtll an4 tame th~"· 
Conn.. ancl w&a one• )(ayor · 'fl•Jl.thau~; i . he tbou~ht were . rtcbttully h1a. · · ••. 
W. Va. He ~uateJJ .• trom.. ~···~ W J 1 Before Profeqor Bell's tnventso~ ~ 

• • · ·•·· •· ;.~. ~. · • •· t, sor. Dol~&l" bad put· DP tn•trumenta 
Durlna' his proteu:fO;t.-l ~rttir',&t Ve . 'two ~aJU buUdiDP. In one be often I}~~ 

Cord. Proteuor ~lttear • PII:IM4 . !hsu·· ~ect rrteods to satber and than a cor"!t' 

11._. 

1
1 

:0 "Years before ~=:==K~~~ ·91aldnrr the Invention a 
cf!U. Years aco he even ! out wire• tor the edU!ca.Uon ot tn 

l, Wealth a~ tame were things tor 
1 P"roteuor DfJlbear did not can. B• 
: waya roatntalned etrenuo.aly tba& 
I sclen~lst l placed In the world.J 

I to lnvet. t to clbcover, to make 
. general prt tales that othc-s mar 
1 them up an apply ~h... . . ..; ,' 
1· Aa Experl-nter~ ~ 

l 
Prot'esaor Dolbear, with all b18 · · 

pllshments, wu probably more a.a 
pertmenter all his IUe tban · 

I 
else. He strode alone ahead eveJL ot til~· 

4 

\'e!ltors. lett them Jd ... to apply tO> com.,., 
merr.tal and practical use and went olil 
In new ftelds to dlsco,·er !resh prtac:ip!ef.i 
ln a book he wrote more th&D _, years~ 
aco occur3 this !tfgnificant sentence: i 

"Mechanism Is all that stands betweeA 
us and aE>rtal navigation; all that Ia nec
essary to reproduce human speecl:l til. 
W"'"1ttng. anct all that Is neceaary to-real-' 
rze completely the orator who shit.ll ~ 
the same Instant addt't-SS an aud.(~n!!'f 
In every eity In the world.·· The .-.n-sif l 
plane and the phono~ph remain u JU.:· 
mentoes ot hts prophecies. .. ~~! 

In 1877 Pro'tes!!or Dolbear had broa~~ 
hie dlsco\·erles which led to the telepboq•~ 
to such a point that he wu able to wrnti1 
a handbook called "The Telephoa.r:· :g· 
les ot which are now rare. In 'It 
speaks ot ProC~ssor Beu·a lnstnuneij . 
that had been exhibited at the Phua.;.~ 
dclgbla Centennial, through wbic:h on~ 
had to shout to be hu:d .. ~.,fessor Dolo1i 
bear thf!n describes the e:t;>er1menta. 6~ . 
made .and the· use to which he put )'" 
macnet which completed t.he instrumen.· 
so that speaking 1n low tones, even a 
that elementary stage ot th~ dh!COT'erTo 
made the speech more clearly heard tb 
it the speaker shouted. -~ 

C
le

0
Y
1
a
1
en•eC?lletr' ancl ~~; ~!.~~}~~~~~ ~ : the telephone wu ever heuct of, P,r t~ 

tfme In ec:lentfftc re•earqtr '&1\4 . b.tt ~ 1 net would be played In the other 'bntld~_, 
the telephone _Invent~~ an<l.' whl~. \~' : 1 Inc and the tune• were u apparent at·4 
suited Jn ·the . bitter dl~tJpol~~,. .· !'f thou~h the player ba4 _been ln tbe room.1 II.. 
later:_ ~~~~~n~d.· ·1.~.:·· -·."~ .. :.~;_,~{-"'-~~~~ I with hht ancUtOl'JI.. · ·•• a. 

-~ . .-~-·· .......... ·~-
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!&-. J. E. ?eck 
443 Grand A"V'fJ!Ne 
South San Franeiaoo. Cal1t. 

Dear Yr. Peok2 

J'UM 2t • 1911 

~..is ia 1.n ropl7 to yoUJ- !nquiJT about Pro~. A.!. Dolbee.r am hi• oomseo'tioa 
with Alexander Graham Sell which you ~ to Presideat Xila T. Wessell. ID&~ua• 
a a I am the t1ni versi t,. hi storlan, he referred :rour 1 $tter to me. ' 

'Pro:ressor Dolbear we.• assooiated with Tu.tta tor S8 Jean, tr~ 1874 until 
his death in 1910. P~ ~• Professor ot ~eioa and A•tron~. recei?ed aa 
honoracy degree (LLD) flaom this institution in 1902, and ,.s !D.Ade Professor 
E:meri tus in 1908 • Alexander Graham Bell was a teacher at nearby Bostc:m Univeni't:J' 
from 1673 to 1877 • and wa• neTer cosmeoted with Tu.tts. There is no r~ord tha-t 
Ball ~ver met Professor Dolbear or attSDded his classes d~i~ this time. 

Pr~fasaor Dol bear "Wa• one ot the do1ena ot people who e:perimented .in the 
1860' a and 18701 1 with what became the mo~en:l teleih=-• Be and Bell 11ere worldnc 
independently on the problem ot oomm.un:ioationa, am Pro~. Dolbear did b:I:Yems 
the eleotro-atat1o telephone az1d the P'rm&nent-magnet reoe1"'f"er8 whioh optratecl 
on • dif!'ersnt principle frCift the wet-batte17' firs-t used ~ Bell. Prot. Dolbear 
was a theorstioal soient1at who published his experimental t1nd1ng• widely ancl 
:nade ::.o ~erio1t1 attempt to protect his interest• until the ~lcetable value o~ 
his disooveriss was realised. too late to protact hi• legal interest•• He 
pioneored in 9everal areas • 1noluding 'Wireless telegrat;:h7 (patents applied tor 
tn 1882 and 1886). an elootric gyroscope, a magnetio-eleotrio telegraph. and 
a systsn ot incandescent lighting. 

When tlla Wa,tsrn Unicm Com~ .. theD the ott82isible rl:nl o., the 3ell Com~, 
entered illto sxtenaive court litigatiaa with the Bell Compa.DT~ the ~atter WOD 
the majori 'tJ' ot the 1ui ts or ·ill acme aase• worksd out a compromise J such •a the 
c41.se attor eT!dence ( laborator, notebooks) wa• presented to eatabl!sh the priorit'7 
o~ Dolbeu• s 1n.,..nt1on ot the pe~czwt receiTe~• The Western union Co. 
bought out Pro.t. Dolbear'a inte~.,t: in the magnetitt .recei..-eJI tor tto,ooo. although 
he discovered. later that he r=ich-t haw reoeiTed considerabl7 !!lOre if he had aa~d 
a higher prloe~· 

No alahl waa eTer lll&c!a bJ' Prot. Dolbear to have firat inYented the telephcmeJ 
he did illftll1: ODe 17'8t ... am ma:ie hia findings readiq &'ftilable. ~11 quite 
poas1ble• theratore •. tha~ B.ll-learn., ot Dolbear'a pe~~t telephone .. 
tiled his awn olaia to prlo~ 41•ocrt"eJ7• patmed it• ~ heDGe c!e'terred Pro~. 
Dol bear eutt1oi~l7 to malt» the latter• a olata inadeq1ate 1lbeSl t1~~&117 made. · 
There 1• DO qustion tha~ he ._. a picmeer iJl. wU.lela,.telegra~. 1D llhioh be 
antedated- JlaroODi b7. ~ 11 7Mh• This aooaaplia~t 1• in addition to ~ 
Gtlwn. acme o~ which I ha"N 1l:Ml!oatecl aban. 
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..,at~&St~e ·~iii)~~~.,. ~"laDre'li'"maufacture ~ 
cabl! aad b~ for!~t~ ~-~iht. w _the p&~. ;.:. -
· · · f·.hacf another racnu. .. pmortmaar.:c.~nenc~ Wlth 
~n!1eter, ·a .devic! whfch ·meu~.:suoric currents of el 
tru:aty.-·. When th1s wu perfected I took steps .to secure 

IJ&tent. but at that time electricit7 'was not the powq it becam 
ater, and .s~rone. .:urr~ts were not _used to &ay extent. Wh 
the companues did beatn to u:;e stronger currmu, such as th
ammeter -was dtsiJ11ed to ft\easure. others bepn to manufact~; 
ure and u:~e the uutrumenL Whew I undertoOk to r~ov 

! cJama~s for in fringment it was disco,·ered that tbe :utome 
·who hac( drawn.· up mr patent papers· had blundered in !'Oane~ 
manner. and that the patent was not operative. Although the· 
amme.:tc.~ is in pncraJ u~. I have ne\·~r deri\·ed any benefic.: 
f1om at. • .- ~ 

. --t-
Ile .\atlelpate~ tlae X-Ra~. -~ 

.-'.I though Prof. 0\llbcar doe:~ not make any daims to ha,·
ing di~~o,·ered the X-ray, th:lt he anticipated it has become 
~.:ommon knowledge. He demon~trated that electric Rashes 
~·nuld pierce a ~olid st:IJ:Ot:mce. e\·en to the extent of taking a 
photograph. He plact"d 3 :"tar made oi iron in the drawer of 
a hea''Y wood table. and with it a piece of paper such as pho
lo~raphers ltlle fur mai.:in~ print~. Th~n. in a darkened roum, 
h,· produced the dc.-ctric tta:-hes abo\·e the table. and when the· 
dr:~.wer w:t.i opened the imprint •1t the star was fdund upon the 
p;.per. This was :Oe\·cral y~ars bdore the X-ray was disco,;
crcd, um Prof. 0\llh~ar. ivr i~u:k •>i vppurtunities. ne"er went 
iurth.-r than hi:0 fir:ot expc.•runent. 

Proi. Uolbe.lr, a,: will lu~· ~Cell uy tit~ li·t gi\'Cit ahc.we. wa~ 
the in\·cntor uf: a number oi articks in ~o:vntmt..m u,::,e, including 
"h~ rubber-tipped p~n~il, whid1 he- bru11ght uno U:je more than 
tii:y years agu. :\nothc:r fa:n:liar artidc: which he alone used 
a· far had' as w:•r tunes 1~ the rotatmg bnokca,:e. which is 
uow founcl iu aimo~t e\·ery :!hrary. Une oi the most ~..·uriou . .; 
ui his dis~11\'erics \\a.; th;,;: the .:ricket i~ an unerring ther
n:omeler. I I c.- ll·:.lrn,...d lor:g a~·:~ that ii •)lit: counts the numb~r 
n& time!\ a cri"·ket ;:hirps in 13 ·ecunds and add, -40 to it. he will 
han~ the C\lrrect temperatur~. This has been tried many 
timc.-s- under varyi:1g dr~um,t;1nces. :::1d. according to Proi. 
Uoll>ear. has never failed to rroducl! the correct result. 

Prof. Oolbear !s a nat1••e o( Coun~cticut. born in Norwich 
in a hou::-e that was ,nc~ the home 1)i Benedict Arnold. His 
i..,titer ha.,·ing di~d wl-ten he was about .1 years old. and, his 
mother about eight ycarli later, he- \·ery early became obhged 
to dep~nd upon his own r~sour~e-;. and his career in conse
quence has been a varied one. 

When a young m:m he went \\' e.;.t, and for year" taught 
s~huol in \Vi;con5in. :\Li5-;ouri :tnd •Hher we!"tern states. hav
ing iOme thrilling experience~ in the day.; when there was not 
as mudt regard f•Jr law and t..lrd\!r in that part o{ the country 
<ls there i; at present. :\)way.; 3 ~tudent and of an in¥enti\·e 
turn of mind, he was ne\·er idle: but when the civil war broke 
out he wa~ oLliged to o\·ercome hii disappointment at not 
being acceptable Cor sen·ice because of physical disqualifica
tion..; by o;ecuring W()rk in the government annory at Spring· 
field. 

In 1863 he entered the Ohio 'Wesleyan University at Dela
ware. 0.. and made such progress in physics and chemistry 
that he was soon made assistant. Later he. "·as profe~sor of 
natural history in Kentucky tTniversity, and frona there went 
to Bethany College to ac~·ept the chair o{ _phya;ics and c:hemis
trf: his last change !Jeing in t8i-'- when be became proCessor 
o physics 3nd chemistry at Tuft!'. 

In 188.2 Pmf. Dolhear had exhibited his telephone system 
at the Crystal Palace. London, and received a sold medal ; ht 
also received a silver medal in Paris. -~ __ 
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I _..; ·. He Talk• ., ... .;, t•e~r.~;·':'"JI_)'?~~y~ .~"lt:~t'rof. Do~.....,...~~·wilwk.W~etraphyo~er.-. 
Jn this-tittle study. t~~ "·aff~ ~id hy hea'"ir,J~den .,.,k_, ~ ~t'hen;e::C~:~ 'hea:u~.~~~rf~~ 

.,. esses. the desk and table tilled wtth. the oo,Js 3nd. ftld:-\ ofttb~ an·rnvantm. a system tbat will be eaduaivc. a system that· · r ltUdcnt _and in .. ·estigator.. Proi. Dolbear talked aboat the :a~ enable the owners to .lend nte~fag~ to a ce~in poin~. or -~ 
• -Yes. I lost se\'eral fortune~:· be !"aid. when the subi c:ct ~ sages that every~ who Ill as wsreless teeeavers . wtlf l1Gf ~-~ 

r • ' • • •• able to r~ 0&111\s hnc: been made that thts has beesa· 
of Bell telephone ·~~ \\ e--tern U naon w:t:- brought up. ln acc~tpli:sh~ _but l.have not learne~ that IJ1Y of the c:ompani~ 
1879. the Western L:mon Tdt>graph Comp:1ny \"Oted to pay me: a.re •n a pos1uon to do a commercsal busfne.ss. The sot.atiod' 
$10o.ooo. but 1 did not l~arn thi.s ur.til sen:ral years afterw'ard, of_ thi,; problem \V'ill proba~ly be an amalgam~tion oi all. the 
when I had lo~t my opportunity. .\hoat that time I ha~ per• l\lrele:o<s ~egrapby compames. My patent e:ocpared last·~·" 
f('cted m,· -ol•'lder and rect:iver. This was an instrument : -+- · 
which cottld be attacht>d to any teltgraph wire. To caH up. Bleetrle WIN C•ble• Ia Uae. 
a.nother oriic:e_ the operato~ had si~p1y to work the soundt>r. The electric wire caiJlc::i in general usc today ~re the in\"cn-
then by plal"mg the recel\·er to h•s ear he could hear the • · f p l Dol'--- 1 1 b h d d · . 
answer. It "as hoth tdegr.1ph ami telephone. When this. taoa.o ro • ~r, at tour e oes not ertve my re\enue 
~·as ~hown to the \Vestern L"nion e:ocpt>rt he -aid it wa:a :\great; 
thing. and :-ume clays•ai\er I wa~ ~ailed to ~C\V York. There-; 
1 :net the companv·5 atltlrnt>v and was told that the m:ttter had; 
been looked into ;n ctmneJ=t;on with oth~r ~itnila~ patent.li, an~ 
that it had IJ~n found th~t I had no claun tor mane. I took id 
for granted that what he llad ... aid wa:-\ true and did nothinit. 
further. !mt thev poaid lilt' Sao.ooo ior the ~arent. 0.: 

··[ did t1ot ·le-arn "mil aftl·rward that the \Ve~tern t'uiost· 
comp;.my. taking my patenr :tnd 'e\·erotl •>th~r~. had made an 
a~reem~m \\ ith the Rdl Tdephnr.c Company hy which the 
former \\ ;i.~ ~~·Jt to Jo all\" telephone hu.;in~!oS. Unt COnrine 
it-elf h"~ tt·it·~ra~itin~. ;ultl :..;t"t a .;hare (oi the llrr>tlti of the 
te!ephnne ~un,p;:ny in .:on~i,:t"ration of thi'. ·.\rter 'oming to 
thi- a~reemt:nt th~ 'v\"c."-tt"rn l"niun nHed to pav me S1oo.ooo ii 
I made any daim ivr my r.atent. but. as [ helie,·eu rhe com
f'd.ny'.; attorney. and Ji~ lltll 111ak~ any daim. l did oct get 
the :none\·. -

'"\\"hen f :,ad P<"ri.c...:!c•J ;he •tatil· tt"iet,hone f lo!ot $50.000 
by ·he failure ni ;1 :\t-w Y·•rk rnan rn h;c•ep ::111 appointment he 
h:{d ·nadt". .\t :he time r , .. a, ! .. nking ie~r a ~ompany to rake 
tip t:lc iqn·ntiun olllri fl"~h :t. ;;nd !>card c•i thi ... new company 
that lt~d hcl':t itlrtllt'tl in _;..;CW 'iLlrk. f wrote tO them a~Ut 
llle te!cphvne, and :hey a~reed to scad o,·er their e:ocpert to 

'~ .j, Ill[ I) I r. ! r l' did not :..r•i,·e •"ln 'he '.[ay -ec, and anotller I 

·:pp• •lllttllt"!1t \\ ;1~ made. \\'hen It~ clid aot J,;,~ep· the -econri 
:tppt ,:llttllc-11( r :t:rned :ny attention •l)ill~'.\'ilcre t>l-~. and ga\'c! 
<it~ ~t"\\ Y . .~r!..: ,·11mp;my n•> tllt•re th.-wg:H. Sollie tun~ ;Liter· 
·.,ani I 't'arnnJ ~:rat th~ ~"'"' Y•)rk ,·":llp;wy lwti :urthurized !r.; 
t'XiH"·t tn l>:lY t::t" S.:o.oco ,·a:.il i"r the: in\·~nti«.Jn ii tt prvvctd a;; 
[ !•·,,j ,.,..prt··elllt-•1. l11•t 'tt' :lt:\er ·Jw :r. 

"Th:~ in,·t·ntinn 11 :1· a!-o h.r•lltgh; intol tllt> •itit with !he 
P.t·ii .··~mp;:wy. ;JI111 =n rite c:n~11r ·•i nur ~ucc~.,. .. I \\a' to rct.:l"rve 
~~.~o.ooo. bur the t·a-c: wt"nt a)lain:-t u .... :utd the ~ornp:my he<"J.me· 
!·an:. !"\IJ>I. Tht' rath~rl" :IITet:kd llll" in many W~l.Y'· ,partil·ular!y 
:n ~··o..;:trrl '" 1111 t·rttlt•ll ... that .ft .. ,d.I ha\·t• J,c:~·n olc,·d·•rwd in 
,,·,j,-;· '" ~ ... !d r!:: t•:.t•·lll •. ~~Ill' .. i ri:..:-t! wa- ( .. r .1 .- .. ·-:~m ,,f 
·:. ;r,.:~ .. :,•f,..l{r;:u!Jy Tl11- :'1tt••Jt i:::d: r·f"tl ,,,:·••e<! ll')ri~ l,:·fnre 
\L:r,·":'' \CL- h\·:•r.! ·•i. and !11- c..\.[•c·r::ll\':1; .. ha1e ht:c.:n :\Inn!{ 

• 
BE'NEV'IC.T ARNOLP' ~OU~C: AT 

HOR'ri\CJ-\ CT. WMERE PRO[ t:'Ol.B!A~ 
WA~ 60RN. 

frum thent. Ti1i;. was atll•tlter in-can~e in .. ,lti..:lt !Jc: was ahe:ul· 
Ot the time. and wa . .;, lllla!JJc: tO fuirill d~e l"cqtlll"l'!lllCIIt~ :lCCCi• :llllc·lt : !tt· -:unc l111•·-. - +- ;:-<try to hold the patent. rn 188.4 he :-ct.:llrt:J fJ;ttt.'lll~. both in 

01 ,.1 ".1 .. ..;.1 .. 11
__ thi- country :Hill in Englat'tl. ior \\hat was kuuwn a~ th~ air 

••·•n·.-r,· ~ ~ ~ Tf"lcoocrnJela~. '['an~ "·::blc-. aud ro }'Car:· I.:lt~r he bcc:un~ 'onnected wirh 
.. '.\":t .... tht' di-~··~~·.-r:; nr w=~eie-.- teil'gr:tphy ;.n Jcci,lt>!11 ~ anotht>r famous law c:1se in England. 

Yl·'. !l;("re a~~idcnt: :::HI r rcllle!~''ll':"' the ~.·:r~urn,.tances n~l"V ""\\'ht·n [ inn~ntt'd thj~ ~able." ~··;d Prof. Dvlh~ar. "'the 
\\eil. l w:l... Ill i lie l::horatnry tl.'~tillt.: a tc:lcphc'me. mri i.t C':!Lt· .. !htn in g,·nc~d lbC: wc:re cm·crl'd with rubb(.r ur gutta 

p'rd1a do~e to :he wire. This. ui ~ou:--~. detr:u:ted frum the 
:-cemc:cl t•) \\•or;.; :!ti ril(!tt: that ; .... I ,·,tdd hear perfectly with ~trl'ogth oi the "·urrc-nt. ].ly ide:l was t•• ha\'e the conductor 
it. f 1\a~ al .. ,t,t t•) rwt a a-id..: •.dtc:n I :tc>ticed th::tt ~he wire surruund~d lJ\: air :.r.~ an in,ulator and dialt'ctic instead l)t ruh
was ll•lt 'nunt"Ctl·d '.\·ith :ht' rc-...-~·i,er: that. as a m::tt~r of ia,t ... , h~r. Ry this· means they \\ere made about tour times more 
I had Lo..·l'n :elcph••nin~ without tltt.: :tiJ oi a wirt!. I· saw at ellcl·tive. 

· ··.\iter I -~cured the po:.tento; I went to -~e the man;ogers of 01
h:c that 1 had ~OIIIt! upon "'•mctlllng nc•\·. and. :tfrer ob:4en ;ng the ,·:.tble ,otllpani~ .... but they would not Jo anythin~ with it. 

!_!lc .:•mdition~. f tried t:.tl!,;in~ at dJf,·rutt Ji-tance.•. m;1\·ir:g. They llo.d large and expenii\·e plantc; itJr the manufacture of 
1:1rt:tl'r :tway 11n~ii I wa• t;-.;;,;t:ll.! •vrt:uHtr w:rcs acros:. tire th~ ,·ahle then in U:'t.". and were unwilling to go to tht> e:ocnen-e 
rnon1. Tltt"n f 11 l'nt t.Hlbidt>. [)i:tc..·•·d • h·.! "t'ntla .m top oi a pi making a change. ,\t th:lt time tl"IC'sz:ra.ph and. terephone 
l")le. :tflcl att:tl·hed the rf"cei,·c..·r '" a kit..: •m til•: other -;ide of ccmpani~:; had the privil~gt' of strin!{ing wires and cables 0\"cr
rlt..: lrdl. I innnd that the ~ign:d.- could be.- hca·rd c::quaily well heaJ. l was not in a pojjtivn to tnanuia,ture the cable or do 
ar <t 1r.1"-r :tnv di·!ancC'. anytf1ing with it. -::' · 

.. ··Th<'"'C ~xpaiments werC' c••nductl·d ~:g:!t i:t·re rm CC\Ilege "Very little :tttention '\\·a~ paid to it until l:~.ws were passed 
Hdt. and. en~ryh•Jtlv knew wh:rt wt• w~n· doi11g. I tolll th~ requiring that wires be placed under grounri. :\ number of 
oll•~er- •:·r rile c• .. mp:tny wl!:a f !1ad di-c:o1 erect and wanted tl) cahl~ companies instantly b~g:1n the manufacture of air space ~-
gn •l:l with th~ dt-, eltlpment of it. . . cable ... without regard for my patent This 'ri~is C."lme about : · . 

·· ·t>o ynu think thi~ new di·CO\'erv will re\'olutionize the time I wa~ engaged ua liti;r;ltion with the Bell Teleohone. •· 
tl:lt'~~:.p_hy ~nd :.upersede the pre~c-nt sy-;t<m ?' ~ht"y a.skcd..; Company, and my compam· wa.t; powerlc!'s to resist it; It-. 

Or -:our~~. 1 was un:1ble to make <1ny po:'ltl\·e ~wement, would h:t\·c c:ost somethi"F li1ce $50.000 to have gained recog .. · 
:111d ·:;a-. told_ to g•1 aheari with my telephone wnrk. After the ; nition and get royalties op th~ patent, and we could not raise' • 
tdt>plt(•ne ~•ut the ~omp~tny wa:.. not in a po,-~ition to take up the money. f· ·-:' ·· ·· · • ·: · · ! · 
tht~ work. and I gave Jt ,·ery lrttle attention until about ro •·tn r&)z the British insolated \Vire Company offer~ me': 
r~ ar, a~o. T:1at \Ilia:. :-eHral year~ before the public had heard a :"mall sum for the pattjtt, which was .then about tn expire. 
:ll.ythiute <£bout wir.-le:..s telegraphy. Then I wt:nt to persons This comna"y brotttrht sntr for an e:oc:tensron of time. the «ant-
";,,, { ·lllJpu-ed were in:cre:"ted in matt~r.- •)i thi:i kind and ing of which would ha•/t given them the exclmive nrftt to 
l'•HIId well _:tff.,rd to "Pt-nd morH'Y· and lx·gged thf':n to allow inanufacture in Great Brit:11n. An agreement was made with 
n;~ In ~··'lltlliUe the work f)( developmeul. All r wanttd W:J~ me tha_ [ in C:ll't" t~e extetuio~ was gt'<'!'ted. r was to r~eh-e 25 ~ 
$10no. l.ut I t:ou!d r.ot rind ;~nyhudy who had any contidenct": per C"rnt. o£ the profits d'lrmg- the hfc of the J')atent. which. 
t ;., .. \. •t"l rr1ed to think wirele~:t tc-kgr:1phy 11npo!'sibl~ :1nd conftl I wnt,lt1 h~ve me.a~t at len1~ Sao.ooo per year. The patent ":a~ I L . --·" ............. , .... ;.1-.. r. . . ......... "····-- ................. .._~ ""'' r-=allv worth rnlll!On~ of dl'llar~. r went tf) T..ondnn to ti",U(v .................. ~-·· ... ,, ..... ••-, ....... -
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-~"!ft~~e"BiD:·Aftat"1r:wl=a~_,,.ta•~~ 
a' .. ~_ 'tbi~rt~u. ·til of mpu_ -• . t . b -· 

I 'nd WlfgdS . . af» f. 
l · takm ·fhrou.'-\; _ ard· to.a1 
;, All thit w~-m.mo~ know.:-

1
;Dil;rf-' .. i\il~\iii'jj-_ 

r~ none· of th~··iecnq which tl 

and exteriiliaataf. ~tati~n' of 
invited to ~;."aad · ip,·esti~te 
inc of patents wu a sec6ncb.ry cOiasicJer.:acttn.;;~ 

PrOf. Dolbftr "·u alvnyt 
far in advance-his in,·entions 
dinary as to be almost incll'edilble-·bt~•nCI. 
who mi1ht have offered the· necessa1'7 encoura~ment 
support to arry on in,·estiption and at once develop 
wa:. plainly the genn oi. r.omething ot world-wide imnotrt:l:nOiii 

Otheu with the gme idea were apparently more fn•-tnn2'r~ 
They were fir:ot to get into thl!' lield. and out of this 
the famo11s ~~~ tele~·ne law:osuits of 20 years ago • ..in 
Prof. Dolbear and hi!> "·ompany took the initiative. and 
others who claimed to ha ,-e im·entions connected witlf th~ 
tdephone joined. \tntil the C nited States courts \\"ere a ,·eri~ 
hle Babel of telephone litig:1tinn. anct. as Prof. Dolbear put~ 
it ... the· court mu,:;t ha\·e h..-en :'0 Ct>nfused with it all as to. he 
tmahle to lf'll what it \\"a:' all about:' • 

Prof. Dolhear lost thi!'O iamous ca ... e. and in consequence 
thousands of dollar~. His lch~i were not all direc:tlv cun
ne\.'1.ed with the !iuit. hut aitcr righting th~ Belt ~OntJlany to 
the la~t ditch the Dolh~ar c-nmJlany wa:' bankrupt. and. hecau"'e 
of this. other patt-nu. whicit h;~d been lo~t .~itrht of for the 
moment. wt're allowed hl n:n •.\ttf. a fact which ,·ears after
ward meant a great ch.•:tl t•l Pr•""~i. f), ·lhto:tr. Repiated effort$ 
to reap the reward of hi,. t•:trly work wlten. its ,·:~lne t~tc:une 
known :md apprel·iarerl t•tttlt"cl i'l failure. Long l:tl\·~nitc. hnth 
in thi:' ~"untry ancl in Englancl. were •lt>,·icfed ag:tin ... t him, :md 
Olhers Jre ~tilt rrotiting hy hi.:. clic:cc"'~\'eries. 

01• l•~~uelnn11 and Dl•.e•n·erlf' •• 

'!\team' hit~ Prof. D,llhear rem:tith at Tuft~. lecturin~o: nn 
f'hysics and a~lronomy. :1nJ m:tint:tinin!( a lin!•l)· imerc:st in 
tho,.e linci of thought at}(l e~vle:l\or with which he has ht•en· 
:oo do~ely idenrifiecl. In hi .. :ihr::.rv in the house in Profe~ 

~ors• row are many Cli hi.; i:t,·en;ion .... ~ome of •which are 
familiar to the puhlk. Nlu~rs oi whidt ha\·e been huric1l by 
J:reat compani~s who diJ not c~re In l1a' ~ them· in the market. 
H~:-e is on~ nf hi" o;tati~ t<'!c:phntw-. which wa-:0 the cau ... e ,,f so 
mu\:h litig:.atit>u. :111\t "" tht: mantd an elr~tric gyro~l·,-,pe,. \l"'~d 
to dcmothtrat~ tih· rc.:ari"n •. j t:u: t":&rt!;. . - . 

Followin~ j .. ;, li-t 11f !I" ll:n·r;ritlr~ arul 1ii-~·werie:' :md 
tht" elate .. : RuLht·r·tqlr~ll pe1H.·il. 1:-!o2: .. tring tdt:"p!tcln~. 1~.33; 
:-·t>am wlu~tlt" fnr pia~ it:'( f!'lh' ... t~t)(). aruum;ltil" -.tove 1lall!J1t'r. 
J:-;,J.!: d~..:tri~ gyr•>-'-·upc.". ti~6~; wri!inl( tclcgr:lph. electri.:al~ 
1~.1: deer ric talkm~ m:adtint>. •~q: drctric ~yroscop~ i•lr 
dt>lno.JU .. trat ing rntariun •li 1 I.e! \::tl t h. t!'Vl]; n~w mcth.-ld of prn
fiu'-·i•:g .;odimn :uu.l puta,.,.ium. 1Xt'-,."': v:tnllltn tank for labur:'\
t•Jry u-e, 1809~ li.-~ajou.; f.,rk.; ;or proj~ctic)ll. tRiJ: whirling 
taiJ:~ ior law ... oi l·~ntriir!gal mnti•)ll. t~iJ: no~icluscnpc. 1~;.;; 
ni;.gnetic telcphome. l~j6: the rr•t:tphunt.". lRi~: th~ open hc:lbt 
:unmet~r. l~i«l: the :otatic rdeph,.uc-. l~iC): pC)rtable arm rt"st 
t••r writing. 1R;~: tdt'Jlhuning withnm wirt''. l~t: tdt-~raflh.; 
il'~ without \\ire ... ~~~~: air -'O:ll·e C':lhle. t88~; :~cou,-tit mill .. 
:X88: loss of dcct:-ic ~""'r!ly irnn1 cli~~o·h:tr)!e point:.-. t&)IJ: ;._ 
ne, .. · galvanic battery. ~~q_.: law of "dirt'crinn i" tr:111,;fer of 
t"nergy, maximum tt-moer:ttt•re inr mole,·uJe ... temperature o( 
the sun. more a,·ailahle energy in atom.; than in any ~or.tbina-· 
tion o( them. cri~kets a.- tl:enitometer~. printin~&" in colnr:> elc-c
trkally. initiarcd tir,t '"llll'lller ,chnol of phy:;i~'· rRi.!: the: 
rotating honk :)hdYt::', J8hJ: a new method of pmjectin~ 
ipcctra, rS;5. · , . · 
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. It Pro~. Dolbe&r ta1le4e 11:. 1iu probabl7 aor-.· u a bu!M•~.aalleial 
real1n tha u a •oiei:1at am 1!1T811tor. Ire la14 tbe cro11D11wcrk.:tcr -· 0~ oar. 
later klKnrledse or and aoocapli•m.eat 1Jl tM tiel• ~ oamnzal•tlOMe_ ,·: .. . : ; .. · . 

. · ..; 

I hope thi• mater!alwill auwer the queetio~ J- ratna m. ,ov i~~ 

Ruaaell B. Killer -
Aeaooiate Pro~eaeor 
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PftoF·-~AM.OS ·E.- DOLBEA 
~· ·'. . 

.··~}· ., · AND 11/S ACHIEVEMENTS • . · - · .. .·. .:. 

He Anticipated by Six Year·s Her%' Discovery of Heman WaveS-H~ ·Anticipate . t 
Bell in the Invention of the Telephone-He Anticipated Marconi by 20 Years ... 

as Regards Wireless. Telegraphy-He :Photographed Through wood Be- r~ ~ I 

fore Roentgen Found tl:e X-Ray-Yet the Chief Source of His Income J 1 
Today is the Carnegie Pension Fund-His Views on the Existence I -

of "Spirit," "Personal Immortality" and "Modem Education." · -
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! '. i - . +·e. ··-----·~--:1_··-·---------------. - . . . ~r------ -----:-\-"' ! \ . · .. ~ 
'i>_ A the J~crb-~~,."w(Jas--'.,~·::tls 11& (~~~i was ".,ly S Y<!:~ .. ·s ~d. '.J.~d l('ng be- tlcable dreams of any trained physf~ 

Prof ~.J"~ E. Duibt.;ar. a 'c:ientUfc~·~ _;; he! began hJs ~xperl• ~ent.s I ha'l We know almost notbJng as· yet aboaf' 
. IM!'er, sorn~~ot,whose vl:lions.ba"e ~ a~, ... anrl re•:e~ved wlrel~s• telegrams the ultimate constitution ot matter. w.,; 
come materL"lef'"T~ts. although he hAs r.~er a. d!stance of six :r.Ue'-" only know that each parUcle Is a.:tve · 
not ~ap"!d-:;t\e matt-rial rewart sUll F ~nstancH ot one sow:nc and another . wtth sometllinrr wbich . we call 'CD-_ 
kHI)e' In to~b with the~ great pro~lems (reaping are so common among Invent- et>:y.'" 
ot ph)"!ical researcb In whtch he Is no I ors that Prl')t Dolbl!ar's e~perience i!l . ---
longf'r able to tnke an active part. an almost ~.,.en·-day occurrence. 3 n0 ho! . M1nd and Soul. 

Somewhat broken In 'ltt!alth ~nd un- ; ~ets whnt satisfaction he can out ot : .\lthouch P~f Dolbear has devoted; 
nbltt to do laboratory work or to Wr1_te. the t'act that scientists the world 0 \-.. r. : ~ir~Js<'l{ mainly to the tour ceneral, 
exettpt with gnat rJ~culty Prot' Dol- 1 \\1th sub~>tantlal unantn:lty, now con- ; branches ot' p~ysic3-mechanics. the .. 
bear '!pend~ mo..s.t ot his U~e In read- i cede that he was the l'l.rst ln\·entor ot 1 s~:o•nce ot' ~r:L\'I:atlon. moft!cular phys
tnc or In ::onverse wtth t'rtends whllm · the th~.--ory ot' the tclephllne and of : lcs and the pnysfcs ot the eth~r. In
Ills eclentlt1c attalam~nb nnd the cha!"m; ~·treless telegraphy. I r·Judln~ eiP.ctrfctty and magnetism-he· 
of hla unaffected and· simple manner; "t do not begrudge to llnreonl a.nd 1 has ror many ye-ars had a most absorb
gather round hlm. The heat yeA.n ot' his others their suce~s In de\·elopln~r \\·lre- : ing lntere11t in pro~IPms ot the mind and 
lite. have been devoted to Tut'ts col- less telegraphy,'' he said. "01' cou~. I soul. .And today, at three score and ten. 
lege, to which his t'umu hs.s attracted . tite m::tln thin~r is that the world ,;r.ouh.l ! his trateM!st in the supreme quest!ona 
hWldreds ot ambitious students, and reap the b'-'nctUs ot a.n i:we11 tlon. an•J ' has not "'l'aned. 
yet when the time t'or his reth·emcnt ! the source t'rom which It com~s. or tht"! ' "Have •·our ln\·estica~ons led you 
CA.llltt the ~ollege was to'> poJJr to con- personality o( the tnventor. is sec'lnd- to believe that there Is a something In 
tlnu'! .hi~ salary. Th~ chhd sou1·cc ol' 3 r:r. Xeverthc·!ess, 1 belic,·e that 1 ~.:.-oui.I 

1 
the un~ve.rl:le ~hkh _'• neith~r m~tt-.r 

his tncome Is t~e Carnegie pE>n!!llln !11r.d. ll:w~? put tn ::ood use the nnanclal p;-o:ot'- nor ph~ slo..:al E>n~::rgy-a. so~ethmg which 
At _his pleas..".nt home on Coll~ge- hill, it!" •lt' a suc-r:E'!lsCul invention. l is called ·apint '!' " the reporter a!' ked. 

Xertrord, Prot' Dolbt•a.r ret'entl)' granted ··~"lreless telegra.phy has not yet. by . Prill' Dolbear ~:aze:d out oC the win
an lntervtf:w to a Globe r~porter, who any means. reached perr~ction. llucn ! dow and "·a.Jted lo:1g be!ore repl~. 
aslted hfm· many questions. . remalna to he t.lone bt>tor~ a wirelE-ss I T:-en he said: . . 
Greatest Achievement. 1 m .. ssaEe c:1n bt! sent In one direct.tnn "Your rtut•stlon Is a most d1ntcult one. 

I Clnly and be- picked Up only ~y l~\e re- !t lnvol\•es too much. It coea toO 
"What do you con~>lder your greatE'st ceiver· tor \'":hich It Is lncentle1 . E<1t I: dl!'ep. I cannot answer It by ':ves··~ 

achievement'!" \\·as asked In the course ! !let! ~ reason why the time 'A" ill not 1 'no. • U w~ knew what 'matter' is, .,... 
oC the talk. . com• .wtlen t~e wirele~s te:e~raph w111 . ml~ht possibly ~ able to tell whether 

'"rhat tor which some men are !lis- 1 bo •• pert'ect and as c.)mmon as tbe · It inr-ludel' aU. It we knew wbad 
))?sed_ to «{ve ~e the lease credit-the: telephone Is toda:t·. I teh:j)honed. With- 'energy• or 'force' Ia. we might know: 
d1sco" ery ot w1relese telegraphy and • out "'l'tres many years ago, anu that ' "'hal tite ts. But the ca. uses· and tbe 
ot the t~l~phon" long bet'o:·e the); were; makP.s me certain th:1t wireie:=.a t'"le- ; r•.·:a.l natu.e ot the stmple3t physical __ 
f,Ut Into prncttcal use. In l$S5 a p11.1ent phony wfll in the !uture be. the only "henomt>na are '1Uit~ unkuown to us. No 
for the 'art' Of ~relesll telegraphy WR:t ; !\."Stem. one can ~Xplaln the t'Orce we call grayt. 
~$sued to me. upon which I had; been . · .. I can "'ee no limit to tht! progre:s:o tatlon, or that other t'orce we CK.ll 
expen~~!!,!.~C tor many years. ! wa.s ; oC ac!cnce In Its application to prac- ; electric1ty, or the phenom~non ot' mat
'endinC' iitrete~ rnes.sagea ·for a· dis- · tlt'al probl('ms, nor am I ulsposed to : ter w .. call ether. 

1 t&nc .. :ot:_J:!'n~ a~. a. hal~ whe~ :\lar-1 rl~cule the wi~uest and most lmpr.ac· ; ".And even It we understood these ele-i 
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much len provtnc or · tJaa '-Wb.a.t, 4o teu th1Dif ~- He beU.._ the.pre-.t..,..._ ot.-cla 
cact cit pereona.l lmmortall~ ._ ba" attitude· ba seneral t/t· · tralntq, Ia UDaide dowi!l and 
aHn thlnp right here ill ~-room nlher acleatlftc me~~ . .,~ .. US. atde out; A. child'•~ ed...,tlon aho 
wbich I could not poulble· u::pl~ buC tton of penoa&l lm~tt:re : t»e·'dtrected br: h1a n&Cural:bent, and 
wbich my senses torced J:111!t ~ ,.Ueveo. ..t tbm~ _they ba.,.· iir'7 11(.&~ m_.. acqulsi&Jon ot Jmowledce silo 
I ba.ve seeR boo~ d~ ~- lDore f'St Ill the nbJeet r.- two ·· re•~J!!!~.J not be the m&LD PUf'IIPM ot educatlo :t ' 

'larP and heavy boo~ltell from F~rst. the)' ha.ve not lijen prtm&r)' achol&. ~ brain• are 
lhoae sheh•es without t!lj. use- of·_ any o"t t.tt• t.acW .. for eralll" inJured b7 toima.t ecluc:a.tloll. ~ • 
,·istble ph)'aical. means aJW1 thrown .. 'Yto- Kcon4... · _____:. . i 

i lentJy ac:roaa the room. Tha.t was clone. mow."• ·· • 
! a! course. In the presence' of a medlu.aa. ~·X..tb1114\~cRir;rlltl:ftl~d~J,~ EducatlonafSy.tem.~. ._1 
but ahe wu tied and D&iled to the 1!oo!' .. ·~ ne .__..~,.'f·..-..-~fllrt '"The ctat ot the matter Ia.'" he -~ 

' In such a manner tha.t anY mo'·emeDt me ·IDOnr 'lA.-....-.-~ ....... ~ ••that appropriate studies are tho•· 
on her part wu abHlutely lmpoatble.. tt• or .mrm ; »eilltllve1l7'• that a achola.r can learn Without creati 
She eoutcl not have reached the book• I see. no f'8&80ai'>.wby- oae who --- .• ..-- ., • ~&fort and wtth little preesure. TJdlll 
or have produced a.ny oC the other INn to Jri'QW aheilald not· keep doc:trfzle Ia very heterodoz. and m~ 
rhystcal phenon1ena. . Inc. That appearil to aae one atartle tbe ,-ounpr teacher. 7et the 

"I believe those phenomena were pro- a!ranceat arcuminta tor 'Wbole ot blolo~D" can be appealed to 
duced, but I do not feel compelled. to ac- but, oC con~. It w only an tor lts mpport. \\ .. ork In all cradea ta 
cept the spirttuallstlc e.zplana.tion. for s'ld not a proof. I want to tfve ancl quite over tbe heads of the maJority 
there doo:ts not appe11r to be anytbfnc l:n ~ow ud I wa.nt a life ot wsetu.l ao- of scholars. and no cure can be eft'ectecl 
the nature of things which makea It thriU'. ' by any ch&nP ln the methods ot teach
unrt-a.sonable to suppose that such. phe- ''But before w• haveo eon'Ytnefnc Inc the matertal now demanded. It L8 
r.umena. may happen under condltlons proofs of Immortality I am e:zpec:t1ng u applicable to science as to Uterature. 
Jitferent trom ordinary mec:ba.nlcaJ con- the wr.rld will see ma.-..·eloua progress. UAd. u true fO!' collqe .students u tw 
J!tians. and with other material factors In aeif'notltlc aebinem.ent. The next 
ti~lln simpl}· the mechanical means ,::'Pat s!r.J- which I hope may be taken 
which \\'e ordlnartly employ. will be the dil'lcovery of some tremen

dous motive powf!r and the Invention 
A Fallacy. nf !lomu motor that wm enable mall 

"In the common assumptlon that be· to tra\·el at wUJ through space. vtsrt 
cause a. thing can be June in a certain the othf'r pl'lnet.s and the moon :'Uld 

wa.~. ther~fore it la always dune ~n that ao an)"'Aihere he chooses and ~turn to 
way. ues a. ranacl·· For Instance, a. ~ody eartil. Th.t.t does not seem to me nt• 
ma v be mo·.-ed by a. push or a. puU, but terly bf'yond the UmiU ot posslblltty.'• 
a. body m11y also be. mo,·ed by mac- "Ha.v" tht-re been any recent aden
netic agency, and one cannot tell by tf!tc d!scn,·P.rtes or Inventions th:Lt 
'limply s~lnc a body mo,·a whether lt would lead one to believe tbat such 
:naves by one or the other, and lt would. tnterpl~nerJLry yoyagea ara anythlnc 
not be a WlU'rantable Inference t!l&t be- hut dream~?·• 
cause a body mo~ therefore lt :nu.t ··~ot that I know. StJil. I· am e:z
ha ve been· pushed or pulled. by me- pectlng lt to happen. · not toda.y or to
chantcal means. . murrow perha.ps. 1Jut daY after to

"I am st.Ul Inclined to adhere to the morrow ... said the professor· joldngly. 
~~~~le-I;~'¥ ~liuc:atlon? Cer-· 

oplnton I tormed many yean &CO 
concern.lnc the splrttuallstlc !'lypothesta. 
namely. that phy•lcal phenomena .ome
tlmes happen ot a. sort lnexpUcable by 
simple mec:hantcal acenctes, and that 
there: Is no evtdence yl!!t In our poasea
sion lhat there ls nothlnc ~xcept auch 
agencies among mankind or !n the unJ
v~rse. 

"But. aa I said, these queatlone do 
not !ae<-essa.rtly ba...-e any direct bearlnc 
upon the problem of 'spirit' or oC con
tinued personal e:zlstcnce after death. 
We ha.ve as yet no "proofs' ot 1~· 
n1ortallt.Y In the sense In which we have 
proofs of phyatcal facta... . 

"Uo you believe that Sir OU.-er Lodge 
has rt-allv had communicatlon wlth th.e 
spirit of the late Richard Hodgson, u 
he claimed, and positive proof ot bia 
tdenUty?" tbe reporter uked. 

"I don't know whether I belle,·• It or 
not. But I hope he ha.a! I hope he 
na.s !" the professor exclaimed. With 
great anunatlon. wavlnc hla arm to em
pha.alze his words. "If he has a.ctuallr, 
ta ked wtt.h Hodgson, tha.C woald 1'0 a 
tong way ·toward aettUnc the que~on 
in minds ot many very lntelUgen! ,per
sona who are lD doubt.~ · ~ . ·. 

Important Problema. 
"What do you th.lnk ar~ the D'lOSt lq~

portant ·problems wtth · whtch sc:tentlsta 
are cor.carned today?"' 

"The moat importa.nt In m7 optnlon 
Ia the atudy of the constitution of mat
ter-Ita ultimate con.stltutlon. I meu. 
And that Is a very wtde fteld, In which 
physicists, chemists. bloloaista a.nd 
~·sychologtata are directly or IndirectlY 
engaced. I am looking tor creat dta
covel"iea tn the near future.·to be m&1.de. 
not. perhap.. by an)· one lnvestlgatol' 
alone. but as the combln.ad ,-..ult ot 
many lnveatlpton ~-orldnc on dlft'er
ent Unea. Lord Kelvin. f think. pro
pounded the true theory of matter. tha.t 
It Ia composed of .vorte:z rlnca. and 
he thus made one ot the cr•te•t con
tributions to science." -

••wncm do you reprcl~ u the &Te&teet 
li..,..ns actent.Lat stnc• ~rd KelYin'a 
death?" : . 

"It ta. ae&~"cely poulbht to answer that 
question because' tb• fteld of science t·!Jqo .• ~S·J~P 
Ia so wtde. has lo m&aJ" c:Uvtatoa. aD4 a--~~u,._.61 
so many worken, eacll . In ht. 
sgec!altM.'" • 

Lord Bacon sa.Jc!, ''1' ba•e taken all • 
knowledge to be my pftvtnce. ·• .U. 
thouch Pr9f Dolbear would dt.c:la.lr.l 
ever ha.vtn&' ha.d anv such ambiUou• 

to.• 
to do.· 

. a;re loudly~ 
Jancuages, whether. 

and niatbema~·: 
hut they are mlgbtr_._j'

paiJUlurn tor aU but a. 
fn a thousand, 

for the .sake ~~~ 
place lD tba· 

"Do you think theo'queatton'ot ~mor-. 
t&lltY wtll ever be .settled deftnltalyT'. . 

··r ltH no rea.aon.,w.by t~ should aot .~ 
settled. If It Ia. ·ooe .._ult t. prett)' 
sure to follow-people wtU_'lose tbe!r ~·-

- tereat In lt. Tbe u.n.known and th~ .~:-
el"t&ln are what f~-~ people. ·,''f.:. 

plan. he haa neYerthelua estended h.la ~ 
reaeareh• fa.r ~yonct the domain ot T~ 
purely physical acle.:tce. He ha.a. to~. tbela 
instance. ma~ a J?rGfound atudlJ of .th, 
science of teacbJ:DL an4 he ba.a.,becoawi: 

' . - - . ~ -· ,>If.: ",j, 

ll ~ ~ ..41111 ~ ~ ~ 
~-..: 1-1::""'~..- A a a. -..a.- I 

-

--

--

-

ÆTHERFORCE 



or ds.prove ;~e existaoce . ~ . tnt. 1 • . ·• -. ~-·- .:. cll1Jd .aaeatloa 18 tu , ' tallr wr0 
much less provlnc or d , t!aa ... Wh&t, do J'eu ~- ~- He betieir• th .. pre~t_~ ot.acll -

- cact" Ot personal lmmorta.ll~ , h&ft attitude ha sener&l ~- · traintn•, Ja ~de ~W"ilt- and • 

--

aHD thlnp right here lll ttdllt:room olher aeteDtiftc mn,.tD'WILI'd' .0. side out;.· A· child'.,_ ed~on aho 
wblc:h I could not poselble·~ but tton of penon&! lm~l~: be:4lreetecl br. bla namral~bent. and 
wbich my aemes torced Jll! t4 ~eve. "1 tbiDir _theJ' bavoe· iir7 ~-·· men acqulmtlon ot lmowledce sho 
I ha.ve seea boo~ d~D ~- more Pst 11r the aubjeet !Iii two~~ not be the m&ln DUf'PPM of educatt :t 

1 la.rze and hea vr book~kell . trom F~rst. they have not ~ prtmary settoll. ~ brain• are 
those ahel\•es wtthout Ute- use- ol·. any o11t thf' facta .. for erallJ' inJured. b7 Cojmal educaUozr. ~'-
,·islble physical. means &D4 tbroWll .. Ylo- S«.cond.. the7 cali ~ .. 1 

: tently acroaa the room. ~at wu cloae. know.'··~·:..: . ..: · ·.~.•; '· • 
i a! course. tn the presence of a med1wn. .. X.. Educatlonaf Sywtem.:. 1 • 

but aha wu tied and nailed to the Sloor ·~ ne '"The cwt of the matter ..... he -~ 
In such a. manner that any mo,·ement rei"IDO,_ '"that appropriate .Cudtee are tha... 
on her pa.rt wu abaolutely lmpouible. tt• or amnia : D88ltlvely. I. that a aehola.r can learn without cr~ 
She coat\! Dot have reached the book• I Sfle uo 1"8&80R="·WhY· one •ho ~aort &Dd wtth little pre .. ure. TbWi 
or bave produced any ot the other JrUD to JrrO• shoitald not· kee-p oa doctr1Zle Ia very heterodoz. and m~ 
t'hystcal phenomena. In~. Th&t_ appe~ to me oae startle the J'OUnpr teacher. yet the 

.. ( believe those phenomena were pro- atronceat &rl'\lmentll tor ,..bole of biology can be appealed tD 
duced, but I do not !eel compelled to a.c-. but. oC con~. It 1.- anJr an tor lts support. Work In all cradea Ia 
cept the spirttuallstlc explanation. for :111d not a proof. I want to Uve and quite over tbe beads of the majority 
there doO!!s not appe11.r to be anythtnc In .-rrow !Uld I want a llte ot useful ~: of scholars. and no cure can be etrected 
the nature oC things which makes It th·lb'. · bJ' any ch.&DP In the methods of teach
unreasonable to suppose that such. phe- "But before •• hav• con'rinetnc tnc the material now demanded. It t. 
romena. m&)" happen under cond.ltlona proofs oC Immortality I am erpecdn~ aa a.ppUcable to science a.s to Uterature. 
,lltrerent trom ordinary meehanlcal con- tlle wt:'rld will sl!'e m.a..-..·eioua progress. .u1d. u uue for collep stude11ta u tor 
J!tions. and with other material tactors In acif'l"''titlc achiwement. The next 
til&n simpl}" the mecha.nlcal means ,::-eat s!r.l- which. J hope may be taken 
which "·e ordinarilY employ. will be the di.!'covery of some tremen• 

dnus motive pow~r and the inventiota 
A Fallacy. nf 11omu motor that wtll enable mars 

"In the common assumption that be- to tra\·el at wUJ throngb space. vts1t 
cause 4 t!"llng can be done in a certain the othl!'r pl'lnets and the moon :Uld 

WilY. rher~tore it 1a a.lways dune In that I ao amrwhere he chooses and r~turn to 
-;v;1y. u~s 11. ra.nacy. For Instance, a body , ear til. Th ~t does not seem to me at• 
mav i>e mo·.·ed by a push or a pull. but terly b .. yond the limits of possibt.IJt)':• 
a. body m11.y also be mo\·ecl by mac- "HavE- thtore been any re<-ent lefen
netic agency, a.nd one cannot tell b)" tthc d!scn\'P.ries or Inventions th::Lt 
'!imply s~ing a. body mo'i~ whether lt wonld lead one to believe- t.h&t such 
:noves by one or the other. 11.nd It would lr.t.:trpl:!.ner~~.ry voyage• ara anything 
not be a warrantable In terence th&t be- hut dream:~?"" 
cause :1. body mo~ therefore It must "Xot that I know. Still. I· am eJ:· 
ha. ve been" pushed or pulled by me- pecunc- lt to happen.· not today ar to
r" han leal means. murrow perhaps. lJut day after to
. "I am sllll tncUned to adhere to the morrow," said the professor Joklncty. 
llplnlon I formed man)' yea.rw &CO · 
concemJnc the splrituallsttc hypothesi•. 
namely, that ph)·•lcal phenomena some
times happen of a sort Inexplicable bJ' 
simple mechanical agencies, and that 
ther~ Is no evidence yet ln our poese8-
slon that there Is nothing except such 
agendas among mankind or in the uni
\'erse. 

"But. a.s I said. these queat!one do 
not ! 1e<>essartly ba..-e any direct bearlnc 
upon the problem or 'spirit' or o! con
tinued person&l existence acter death. 
\Ye have u yet no 'prouts' of tm,
mortaULy In the sense In wblch. we have 
proofs of physical facts." · . 

"Uo you beUeve that Slr 011...-er Lodp 
has really had communication with the 
spirit oC the late Richard Hodgson. aa 
he claimed. and posiUve proot: ot hia 
Identity?" the reporter asked. 

Important Problema. 

"What do you think ar~ the most lq~
port&nt ·problems with which sctentista 
are cor.cerned today!"' 

"The most Important ln mJ' opinion 
ta the atudy of the constttuUon of mat
ter-Ita ultimate constitution. I mean. 
And that Is a very wide tleld. In w!llch 
phystctst.s. chemists. bloloctsta a.nd 
;'sychologiats are directly or IndirectlY 
engaged. I a.m looking tor crea.t dis
coveries In the near future. ·to be maa~. 
not. perhapa. by any one· ID.vestlgato~ 
alone. but u the combln.ect result ot 
manY lnveatlpton worldnc on ditrer
ent linea. Lord Kelvin, I think. pro
pounded the true theorr ot ma.tter, that 
It Is composed of .vortex rincs. and 
1\e thus made one of the creace.t COil• 

tnbutlons to science." 
"~em do you regan!:.._. the grea.t_.t 

111--uns actentiat stnc&- ~rd Kelnn'a 
death'!'" · · 

.;hooli. Tb&r, 
.. maturity tba~ 

teacaer 
to lead I~ 

lrFtdlii.8JDO\lCb. to- do the 1.-t-: 

Prtr.OI:I*l .:5~!£,~_-~~ 
lie~ wtll be a COO 
All· the stress l 

oa th.la~ Intellect . 
and ethical rei&.~~ 

aniUIJft:dlif*JilY Ignored. Yet lt fA, 
ot evolution, 

re~!Sij.-.~j~:~c~::~~ factors to be 
\he ethiCal 

"I don't know whether I beUeve lt or 
not. But I hope he has! I hope he 
na.s!'" the proCessor exclaimed with 
great a.nimatlon. waving hla arm to em
pha..Stze his wllrds. "It be has actuaUr. 
ta l<ed wtt.h Hodpon, that would co. a 
long wa.y ·towa.rd aettllnc the que.Uon 
in minds of many very .. tnteJUcen~~per· 
~on• who are In doubt. • · ~ . ·. 

"It 1a. a<'&rcely l!o•lble' to ai\8'Wer that 1 
~uestioa becau.se tb• 4•1d of •clence t·ta,r::~-E:ul~ 
Ia 10 wtde. has •o m&ll7 dlvlatoa. &n4 .--.._,..wt_.16 

so man)' worken. eacll . In ha owa 
sgec1&1tM."' • 

Lord Bacon. sa.td, '<f bir. ve taken all • 
knowledce to be my pNvtnce. ·• .t.l
thouch PT9f Dolbear would dbcl&lm 

"Do you think th•qneat!on'ot ~mor
l&lltY wlll ever be ,aettled deftnltelyr~· . 

.. I see no rea.aon, w_hy lt abould not ~" 
settled. If It Ia. .ooe f1!8Ult 1a pretb" 
sure to follow-people wtl_l.'lose theJr ~-

- tereat In lt. The u.almoWD and ~.~ .~:. 

J ~
erta.in are •-~'- f~.n-~~: people. . ;··:1,:i 

ever ha.vtn• had anl" •ucla ambiUou• 
plan, he haa neYerthelU. extended hla b". 
1·eaearch• far ~)'on~!' the doma.ha of T~ 
purely physical acie:u:& He ~ to~-: lbill& 

.... a-. ... .......... S·~ Instance, mad• a profound stucl7 of .tbe. 
aclence •f teacb.i:DL an4 he baa,~· 

~ 

~~ ·--~-~~~1111~~~-1 
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Pram· -.-~.~---~ ~ \ilf& ~ w~1d.,.,.rlr"' 
syatem.J . Primaiy .Ul4 -~darr . ed· tl*:dt~ •cl wlakll d.emoDMi'atec1111 
UC:&dOD.\ be reio&.11Uo~.andpl&eed rotatlOD Of tile eardl. , 
on & na · rad~~-.. ~~~ ~Ira: lt Ia. ~- an opelffMcope lor· aho 
would b4t!Mttlll"~l0 ~~ ~~~ CR~t the .!orm ·~ the vibrations ef the bu 
to ~ QlltA .tll~.::-·Y~ old~ YO~ :--,_-;: ;. 

thaa t~ f~ ~811L:-.~,.~~~•.. · • ID 1.171'·_;; _Jjlaameto-telepbcme. subataar 
in tb~-~~~~!~:»~~~~-~- :·: tt&lly ~ l!lm• aa we b&•e lt tod.ay.~-• r::i~::tr~:.:r... ·i .. ~:-: ~:. ·.· . Ill 1811 •!I:O~-cotl ammeter, the same 
Dl-.:ov~ AMIOI~ .:.~· ·'~- .•· . te1a that bl ue today in electric: llgbt 1 

. !tiA.• .._ . -:-..c:,~ • . :~ -:;-:- -- ·. · · · latat1ona. 'l'hrougb tbe 1m proper dQL w-1 
~·YoW4.::ird ~- ~ball ~ ~ .. · fnc of the- patent apeddcattona the In-· 

your yoa-q; ~.atialf aee ~oa-.: _,.J 'ftllt1QA .,....... out ot Prof Dolbear'a 
the propllet.. ~ and ...talollf ~~a ... C'OntTol. : 
charact~ I'J'ot ~bear'~· Wh~~ su.·: 1 In 1811! tb)t air-space cable. now In us~ 
-vtslo~ of sctent1tlc · ~Sbruue.· aaf~ ~n many hUndred· thcuaand miles ot 
dreama;~of burD&D. pro~- And 7tt(_· telephone lines. 
he bu ~t beea elth~ a. 'ftalonatT or .. a.. It was tn tho same y@ar. 1882. that 
dream~ but a seer .in the best aen• Prof Dolbear re-ad before the American 
ot. tha' WOrd. .· il!fSOCtatlon for the l\dVanc@me>nt O( 

rb.DI Ia the reuon why be was able_ science a p11.per on "Tdecraphy Wtth
tc, a.uti~PI'ote so many ot the gre&t ella- out Wires. •· a problem which he had a.l- ' 
covertota which hav~ .-tven tame ~ rr.ady solved. 
other .:nen. --~~ 

H.e a.nt1C:~pated by lilt years He~. Literary Work. 
d.1s~ .~~ot the extateuce of electrtcalr 
waves· ia space. known u Herzi&Dt Hla contribution. to tba lltt~raturl!f of 
waves. • 'i science ln~lude ''A Handbook ot Chemi-

He anticipated BeU in t.be inventfon of 
1 
<'al analysis," .. A Treatise on 1-'ro;ec-

the telephone. That wu'1n 1B7S. ·1 tiona." .. A Manual ot E%pt~rlments In 
He autlcipated Ka.rconi by tull7 !!Q Physics, Chemistry and ~ology,'' ""t"!1e 

yeara lu the tnveaUon of wtrelea telec< Telephone." ")latter. Etber and llo-
1 

l"&phy. , i tJon." and a. large ~umber of pamphlets 1 

He a.ntlefl)ated Roen~ by tour yean I and addresseL · . 
In the dl~overy ot the X-ra.y, tor earl~ ln an ar!lcle WT'ftten by Prot Dolbenr 
in 183:: h~ photo~pbed. succesafully f•lr the Globe some ytoa.ra ago on the 

th.rou~rh "ood .a-n Inch .. thick by meana-. rUscovertes and inventtona ot !'oo"'ew En;;
ot .tther wa..-es set~y t.be simple landers In the 19th centurT he menti~med 
apark~-.,.. trtc&l 'maclllae ' every ramouo name except his own. It 

, .; : - ···~ ·t1!f.~ .- · Crookes 'tube.· Ia sate to. predict that when the lmpa.r-
,.,,: _ . ~ eme11ta W0'41 tfal and di:.pantonate history ot science 

• . : _ ~tta~ ~mt • ..,. In America comu to be \Vrttten. one ot , 
l'Jt; ..Uil "Dalit._lle:.~'"' w bls -;;'81n• e the longest chapters wtll be deYOted to 
pCJU!allly :1saoctated. A fe-w or h1. s many I the solld achleveme~us of An1os E. Dol-
othet Invention•. to which his tttle haa b~ar. . ·· _ 
neve been dl)ll)uted. are U tose: 

Dolbear, Amos 
Prof·. Arnt) s E. 
Sostcn S:.1.nday 

E. (Faculty}·· 
Dolbear and His 
Globe, June 28, 

Achievements 
1908 
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Edison, Dolbear, Thomson and Stone 

More than a decade before Stubblefield' 3 first experiments, there 
was a line of development in which double-winding induction cons 
similar to the types employed in early telephone work and in physics 
laboratories were utilized. In some circuit configurations an induc
tion field would predominate, and in others radiation capability ex
isted, but the state of the art was such that most electricians and 
physicists failed to recognize the capability of the induction coil in 
the production of high frequency waves. Several persons were on 
the fringe of exciting discoveries but "missed the boat" by narrow 
margins. Included in this group were Thomas Edison and Elihu 
Thomson, who conducted a variety of investigations in the 1870s in 
which electrical sparks produced by a generator could be detected 
at a dista_nce.11 Only Heinrich Hertz, in Germ.a~y, really understood 
what was going on. His brilliant experimental proof of Scottish 
physicist James Clerk-Maxwell's theoretical predictions took place 
in 1888. However, the most significant work from the wireless 
telephone standpoint was performed by Amos Emerson Dolbear, 
Professor of Physics at Tufts College.1s Dolbear, in the early 
1880s, conducted a number of experiments with induction 
coils, carbon and condenser telephone tran:;mitters, and 1latteries in 
a wireless set-up with grounded wires at both ends of a communica
tions link. The system was fully described in the Scientific American 
of Dec. 11, 1886 and a patent was awarded (No. 350299). 
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- Such are a few of the early instances .noted of the 
extreme sensitiveness of the telephone, by the aid of which 
the problem of wireless telegraphy was now to be attacked 
with a fair mca:sure of success, and au vanceu a long way 
towards a. prnctica.l solution. 

~Ir J. Gott, then superintendent of the Anglo-American 
Telegraph Company at StPierre, wns, I believe, the first to 
suggest the employment of the telephone in this connection. 
In a brief c.ommunication, published in the 'Jour. Inst. 
Elec. Engs.' (voL vi. p. 523), he says : "The island of 

1 For r. curiously similar case, the result of a. wrong connection of 
the line wires, see the 'Telegraphic Journal,' vol. bs:. p. 68. 

2 The absence of insulation in this experiment recalls the fact that 
r. telephone line usiug the earth for the return circuit often works 
better when the insulation is defective, as it is then less affected by 

- extrnneous curreuts. Thus, in 1882, the Evansville (Ind.) Telephone 
- Exchange Company worked 400 miles of line without insulators of a.ny 

kind (the wires being simply attached to the poles), and generally 
with better results than when insulators were used. ('Electrician,' 

val. iL P· 481.) St Pierre is, perhaps, better insulated than most places. 
Hundreds of yards from the station, if a wire be connected 
to earth, run some distance, and put to earth again, with a 
telephone in circuit, the signals passing through the cables 
can be heard." 

There are two offices on the island,-one used for 
repeating the cable business on the short cables between 
Sydney, C.B., and Placentia, S.F., and operated by the 
Morse system, with a. comparatively powerful battery; the 
other is the office at which the Brest and Duxbury cables 
terminate, and is furnished with very delicate instruments 
-the Brest cable, which is upwards of 2500 miles loug, 
being operated by Thomson's exceedingly sensitive dead
beat mirror galvanometer; whilst on the Duxbury cable the 
same inventor's instrument, the siphon recorder, is used. 
The Brest instrument was found seriously affected by earth-

- currents, which flowed in and out of the cable, interfering 
- very much with the true currents or signals, and rendering 

it a difficult task for the operator to decipher them ac
curately. The phenomenon is not an uncommon one ; and 
the cause being attributed to the ground used at the 
office, a spare insulated wire, laid across the island, a 
distance of nearly three miles, and a. metal plate connected 
to it and placed in the sea, was used in lieu of the office 
ground. This had a. good effect, but it was now found that 
part of the supposed earth-currents had been due to the 
signals sent by the :Morse operator into his wire, for when 
the recorder was put in circuit between the ground at the 
cable office and the sea grouud-three miles distant-:...the 
messages sent by the ~Iorse were clearly indicated,-so 
clearly, in fact, that they were auromatically recorded on 
the tape. -1... It must be clearly understood that the two offices were in 

~ ~ ~--~-~ ~ ~ 1 iojai~ct~r~=:i:::O.y:~ 
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r.:ch other ; and yet messages sent at , one office 'vere ~ 
distinctly read at the other, the only connection between 
the two being through the earth, and it is quite evident -
that they could be so rend simultaneously at many offices in 
the same neighbourhood. The explanation is clear enough. 
The potential of the ground at the two offices is alternately 
raised and lowered by the :Morse battery. The potential of 
the sea remains almost, if not wholly, unaffected by these, 
and the island thus acts like an immense Leyden jar, con-
tinually charged by the Morse battery and discharged, in .· . 
part, through the short insulated line. Each time the said to form a ne'v starting-point in the history of our 
ltforse operator depressed his key he not only sent a current subject, for, as we shall see later on, it is chie.B.y to him 
into ~is c~ble, but electrified the whole island, and this ~hat ~fessrs Preece, B:Il,. and. pr~bab~y ot~er .exper~e~ters ~ 
electnficat1on was detected and indicated on the recorder.l 1n tlus field, owe the1r msp1rat10ns. H1s mvestlgat10ps, 

As the result of these experiences, l\fr Gott gave it as his therefore, deserve to be carefully followed. ~ 
opinion that "speaking through considerable distances of The observatory at Harvard transmits time-signals ;from 
earth without wires is certainly possible with Bell's tele- Cambridge to Boston, a distance of about four miles, and 
phone, with a battery and :Morse sit,rnals." the regular recurrence ~f the beats of. the clock afforue.d = 

Professor John Trowbridge of Harvard University,. a good means of studymg the spreadmg of the electnc ~ 
America, was, however, the tirst to systematically study currents from the terminal of the battery which is grounded 
the problem, and to revive the daring project of an Atlantic at the observatory. In all the telephone circuits between 
telegraph without connecting wires, and the less ambitious Boston and Cambridge, in the neighbourhood of the observ
but equally useful project of intercommunication between atory line, the ticking of the clock could be heard. This 
ships at sea.2 Iu fact, Trowbridge's researches may truly be ticking had been attributed to induction, but this, according 

_ to· Prof. Trow bridge, is an erroneous conclusion, as he shows 
1 See now Sa.lv;~'s curious anticipation in li95 of this pheuomeuou, by a mathematical analysis into which we need ot t 

P· 2, ante. The peculiarity, due to geologicn.l formation, is not con· . n ep .er. 
fined to StPierre; it is often met with in practice. thou!;h usun.lly ir The result goes to show that, With telephones of the resist-
les:,ser degrees. See some iutel'esting cases, noted by G. K. Winte1 ance usually employed, no inductive effect will be perceived 
~nd ~ames Graves, 'Jour. In~t. Elec. EnJ;s.,' vol. i. p. 33, and \·ol by the use of even ten quart Bunsen cells between wires 
lV. P· 34· . II I f d. 

2 :\[ H c St f Cl . 
111

. . 
1 

. h . runnmg para e , a oot apart, for a 1stance of 30 or 40 feet . 
• r . . rong o ucngo, mo1s, c n.1ms to ave suggestec . . . . 

in 1S57, iu a. Peori1\, Ill., newspaper, t.he possibility of commuuicatior For tlus and other reasons, he says, It IS 1mpossible to 
~etweeu ships.at s.ea by means of a wireless tele;raph then recentll hear telephonic messages by induction from one wire to 
lnYent~d by Ius ~fr1eu~ Henry Nelson o.f Galesburg. See lir Strong'1 another, unless the two run parallel a~d very close to each 
letter 1n the New "York ' J ourua.l oi the Telegraph ' August 15 · · · 
lS7i. ' other for a long distance. Tlus d1stance generally exceeds ~ 

the limit at which the ordinary Dell telephone ceases to · 
tr-J.nsmit articulate speech. The effects which have usually 

. been attributed to inJ.uction arc really, he says, due to the -
earth connections and to imperfect insulation. -

~triking results had been obtained on actual telegraph lines, I 
where there was no battery, and where the infinitesimal ~ 
currents produceJ. by speaking into a. Bell tclcplionc on one 
wire were able to induce currents in a parallel wire sufficient 
to render the words audible in another telephone. in its 
circuit. Dr Channing found this to be possible "under 
very favourable conditions." 1 

Another striking illustration is furnished by Prof. Blake, 
.~of Brown University, U.S., who talked with n. friend for 

some distance along a railway (using the two lines of rails 
for the telephonic circuit), hearing at the same time the 
~forse signals passing along the telegraph wires overhead.2 

1 See pp. 92 and 13i, infm. Professor Trowbridge's researches 
- are given at length in a. paper," The Earth a.s a Conductor of Elec· -

~ ~ 
tricity," read before the American Academy of Arts and Sciences in 

..... 1880. See also 'Silliman's American Journal of Science,' August 

.. 1830, whi\!h I follow in the text. ~ 
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~ p Having determined in thi~ manner that the echoes of the . ~ 

- time-signals observed· on the telephone lines were not due -
to induction, but to leakage from the clock circuit, Prof. 
Trowbridge proceeded to study the extent of the equally 
electrified or equi-potential surfaces of the ground sur-
rounding the clock battery. His method of exploration , 
was to run a wire 500 or 600 feet long to earth at each 
end, including a telephone of 50 to 60 ohms resistance. 
Evidence of a current in this exploratory circuit was plainly 
shown by the ticking sound which making and breaking 
the circuit caused in the telephone, and the time-signals 
could be distinctly heard in a field 220 yards from the 
observatory where one earth of the time-signal wire is 
located. .At a distance of a mile from the observatory, and 
not in the direct line between that place and the Boston 
telephone office, the time-signals were heard by connecting -
through a telephone the gas-pipes of one building with the -
water-pipes of another only 50 feet apart. In another ex- I 
periment at the Fresh Pond lake in Cambridge, signals says: 'We cannot conjure U!J gnomes at will to convey~ 
sent from Boston to "\Valtham (ten to twelve miles) were our thoughts through the earth. Nature has prevented 
heard by simply clipping the terminal wires of the telephone this. The spreading of the galvanic effect is proportional 
in the lake, aml some distance apart~ where they must havo ... to the SCJUare of the distance; so that, at the distance 
been far away (1 four miles) from the battery earth. of 50 feet, only exceedi11gly small eifects can be produced. 

Prof. Trowbridge pet·formed a large number of similar •.. Had we means whieh coulJ stand in the same relation 
experiments, varied in every way, all going to prove (I) to electricity that the eye stanJ.!) to light, nothing would 
that a battery terminal discharging electricity to earth is prevent our telegraphing through the earth without con
the centre of waves of electrical energy, ever widening, ducting wires.' 1 

and ever decreasing in strength or potential as they widen; "The telephone of Prof. Bell, though far from fulfilling 
and (2) that on tapping the earth in the way desc1·ibed at ·the conditions required by Steinheil, is nevertheless our 
two points of different potentials (not very distant, if near nearest approach to the desideratum. 
the central source, and more remo,·ed the farther we recede "The theoretical possibility of telegraphing across the 
from the source) we can obtain in the telephone evidence Atlantic without a cable is evident from the survey which 

~ 
of their existence. Prof. Trowbl'idge then goes on to I have undertaken. The practical. possibil~ty is another ~ 
say:- question. Powerful dynamo- electnc machmes could be I 

"In a discussion on the earth as a conJuctor, Steinheil placed at some point in X ova Sr.otia, having one enJ of -
- their circuit grounJed near them ami the other end grounded -
- in Florida, the connecting wire beiug of great conductivity I 

-

aml carefully insulated throughout. By exploring the coast ~ 
of France, two points on surface lines not at tile same 
potential could be found ; and by means of a telephone 
of low resistance, l\forse signals sent from Nova ~cotia 

to Florida could be heard in France. Theoretically, this 
is possible; but practically, with the light of our prese11t 
knowledge, the expenditure of energy on the dynamo
electric machines woulJ Le enormous." 2 

Professor Trow bridge has suggested the applicability of 
this method to the intercorum uni<.;ation of ships at sea. 

1 See p. 5, a11te. 
'l A writer in the 'Electrician' (•ol. v. p. 212), commenticg on 

this pa.ssage, says : "Prof. Trowbridge seemii to O\'erlook the advan
tage of employing large condensers between the dynamo ma.chiucs -
and the earth. They would prove of great service in exalting the 
earth potentials at the terminal stl\tinns." ~ 

-~-~~ ~ .... ~· 
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Ji:t, he says, a steamer be provided wi~h a powerfUl ~ 
dynamo. Connect one terminal of the dynamo with the 

- water at the bow of the steamer, and the other to a long -

--

wire, insulated except at its extreme end, dragging over the 
stern, a.nd buoyed so as not to sink. The current from the 
dynamo will thus pass into the water and spread out over 
a large area, as before explained, saturating, so to speak, 
the \Vater with electricity. Suppose this current be inter
rupted by any suitable means, say one hundred times a 
second. Let the approaching steamer be provided with 
a telephone wire, the ends of which dip into the water 
at her bow and stern respectively. On entering the sat. 
urated area the telephone will respond to the interruptions 
of the dynamo by giving out a continuous buzzing sound. 
If now in the dynamo circuit we have a manipulating 
arrangement for breaking up the electric impulses into 
long and short periods, corresponding to the Morse alpha
bet, one ship cnn speak to the other. It is hardly neces
sary to add that by providing each steamer with a dynamo 
circuit and a telephone circuit reciprocal correspondence 
cuuh.l be maiutaineu, it being only necessary for the 
steamer desiring to listen to stop and disconnect the 1884, Prof. Trowbridge described another plan, using in
dynamo. The success of this method of communicating sl.ead of the telephone circuit a sensitive galvanometer con
between ships in a fog depends upon the distance between nected up to a cross-arm of wire, whose ends dip into the 
tht~ ~nels of the d)·na.mo circuit and upon the strength of water at each side of the ship. When one vessel comes 
tho current, or electrical impulst!S imparted to the water. within the area electrically saturated by another, the galvan

It is probable that a dynamo capable of maintaining ometer will show·how the equipotential lines are disturbed, 
one hundred incandescent lamps could establish a. sufficient and if a map of these lines be carefully traced we can fix 
difference of potential between the \Vater at the bow and the position of the approaching ship. He adds: "The 
at the end of a trailing wire, half a mile long, to affect method could also be applied to saturating the water around 
a telephone on au approaching ship while yet half a mile a rock, and you could take electrical soundings, so to speak, 
distant. and ascertain your position from elect1·ical maps carefully 

In a discussion on Prof. Graham Bell's paper, read before made out." 

--

the American Association for the Advancement of Science, In a later paper published in the 'Scientific American~ 
Supplement,' February 21, 1891, Prof. Trowbridge discusses 1 
the phenomena of induction, electro-magnetic and static, -as distinguished from leakage or earth conduction, and with -
reference to their employment ill wireless telegraphy. ~ 

The hope, he says, that we ~hall be able to transmit 
DJessages through the air by electricity without the use 
of connecting wires is supposed by some to indicate its 
realisation at a future day. Let us examine how near we 
are at present to the realisation of this hope. 

He supposes that the chief use of any method by which 
connecting wires could be dispensed with would be at sea 
in a fog. On land for considerable distances it is hardly 
probable that any electrical method could be devised in 
which air or the ether of space could advantageously re
place a metallic conductor. The curvature of the earth 
would probably demand a system of frequent repetition, 
which is entirely obviated by the use of a wire. If, how-

- ever, an electrical or magnetic system could be made to work -
' ·~ through the air even at the dista!lce of a mile, it would 
~ be of very great use at sea in averting collisions ; for any 

~ • ~ ~ ~ ~I ·Yr~of •ita!· ~ending upon the use of fo~r:.or 
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of the sound from layers of air of different densities and 

I fog-wlllstles i' apt to mislead on ac~unt ~the ~ft~c!n , J" , ~ -q ,: 
- from the surface of the water. The difficulty of ::LScertain -

--

--

-

ing the direction of a fog-hom in a thick fog is well known. 
The waves of sound, even if they are carefully directed by 
a trumpet or by parabolic reflectors, diverge so rapidly that 
there is no marked difference in the intensity between a 
position in the direct line and one far to one side. 

The most obvious method of signalling by electricity 
through the air is by electro-m:1orrnetic induction. Suppose 

--
. ~ 

placed a coil of wire, 5i feet in diameter, against a door,~ 
and at a distance of 1 feet another coil of 4 feet diameter. ' Fig. i. 
When contact was made and broken with a battery of 

we have a coil of cop!Jer wire consisting of many conYolu- eight cells in the first coil, shocks were felt when the 
tions, the ends of which are connected with a telephone terminal wires of tho second were placed close together 
(fig. 7). If we place a similar coil, the ends of ,..,-hich on the tongue. 
are connected to a battery through a key, within a few In all such methods the wires or coils which produce 
feet of the first and parallel to it, each time the current an electrical disturbance in a neighbouring coil are never 
is made and broken in the battery coil instantaneous cur- more than a few feet apart. N O\V let us suppose that 
rents are produced Ly induction in the other coil, as cau he a wire is stretched ten or twelve times, to and fro, fromt 
heard by the clicks in the. telephone. ,yard-arm to yard-arm of a steamer's foremast, and con-

To illustrate iuductiou at a distance, Prof. J oscph Hemry nected at the ends either "\Vith a powerful battery or 
. dynamo, or with a telephone, as may be required either~ 

for signalling or for listening. Let an approaching steamerl 
have a similar arrangement. If now the current on one 
vessel be interrupted a great number of times per second, a: 
musical note will be heard in the telephone of the other~ 
vessel, and vice 1.:ersd. The sound will be strongest when 
th~ two coils are parallel to each other. If, therefore, the~· 
co1ls be movable the listener can soon finu the position 
of greatest effect, and so fix the direction in which the 
signalling steamer is approaching. 

It may not even be necessary to connect the telephone 
with the coil, for it has been found that if a· telephone, 
pure and simple, be held to the ear and pointed towards 
a coil in which a current of electricity is rapidly inter
rupted, the makes and breaks will be heard, and this even 
when the wire coil of the telephone is removed, leaving 
only the iron core aud the dia.phra.gm.1 

1 )[r Willoughby Smith was, I believe, the first in recent times to 
observe these effects. See his paper on "Volta-Electric Induction,"
• Jour. lnst. Elec. Eug~.,' vol. xii. p. 45i. But e:uctly similar 
effects, mutati3 mt,tcmdis, \Vere clescribed by Page in 1837, to which 

--• he gave the name of Ga.lvanic )[usic, and which he found to be ciue 
to the fact that iron when magnetised a.nd demngnetisefl gave out o. 

I ~ ... .. ~~ 
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!Nothing could seem simpler than this, but, unfortunately, ~ 
calculation shows that under the best conditions the size of 
the coils would have to be enormous. Prof. Trowbridge 
has computed that to produce an audible note in the tele
phone at a. distance of half a mile, a coil of ten turns of 
800 feet radius would be necessary; but it is evident that 
a coil of this size would be out of the question. Instead, 
however, of increasing the size of the coil beyond the 
practical limits of the masts and yard-arms, we could in
crease the strength of the current so as to be effective at 
the distance of half a. mile ; but, agllin, calculation shows 
that this strength of current would be beyond all practical 
limits of dynamo construction, unless we discover some 
method of tuning, so to speak, two coils so that the elec
trical oscillations set up in one may be able to evoke in 
the other sympathetic vibrations.1 

Since, then, 've have little, apparently, to hope for from 

-

electro- magnetic induction in signalling through a fog, 
cmmot we expect something from static induction 1 This 

I form of induction can be well illustrated by an eal'ly 
~ experiment of Prof. Henry. An ordinary electrical machine 

wo.s placed in the third storey of his house, and a metal 
· d" . tended depends upon the charl"7inrr power of the machm" e 

-- --

--

-

plate 4 feet m 1ameter was suspended from the prtme . . 0 0 

d t 0 th fi t fi b t 30 f t b 1 and the dtmcustons of tho plate. If we could erect an con uc or. n e rs oar or o.semen , ee e ow· . . 
· d" t 1· 1 d · il 1 t ll · 1 t d enormous metal plato on a lull, msulated ami powerfully m a tree me, was p ace a s1m ar p a e, we msu a e . . . . . . 

'

,rl tl 1 t 1 d b k" tl charged, It lS probable thn.t 1ts clcctncal in1lueucc could be 
rv 1en 1e upper p a e wo.s c 1arge y wor ·mg 1e . . . 

I · tl 1 1 t 1 1 · f 1 t .1• t" felt at the d1stance of the honzon ; but here, agn.tn, the mnc une, 10 ower p n. c s 1owet stgns o e ec rt 1ca zan, 
"d d b "t fli t tl "tl 1. 11 1 t .., question of practical limits comes in as a. bar, so that, at the as was evz encc y 1 s e ec on 1e pz 1-ua e ec roscope.-

present time (February 18~H), this method of signalling 
sound •. De la. Rive, in 1843, rightly ~raced. this sound to. the ~lig.ht without wires seems as little practicable as the others. 
elougat1on of 1rou under the n1agnetlc strrun-a fact wh1ch, 1n 1ts .Aft f 11 · · tl · t d f p f T L "d 
tun1, was first obser\·ed by Joule iu 1842. For Page's discovery see er 0 owmg me ~n 118 5 u _Y 0 ro. · row r1 ge, 
the' l\Iag<\ziue of Popular Science,' 183i, p. 23i. the reader may well begm to despa1r, for whlle the learned 

1 Prof. Oliver Lodge is now engaged ou this '·ery problem. See Professor's investigations are extremely interesting, his con-
' Jour. Iust. Elec. Engs.,' N'o. 13i, P· i99. elusions are very disappointinO'. But the darkest hour is 

2 See 1\11 excellent account of Henry a.nd his work in the New · t b f th d d 
0
•t · · th" ~ 

JUS e ore e awn, an so 1 lS m 1s case. I 

-PROFESSOR GRAHA:Jf BELL-1882. -
Following the lines suggested by Prof. Trowbridge, Prof. ~ 

Dell carried out some successful experiments, an account of 
whi··h is given in his paper read before the .American .Asso
ciation for the Advancement of Science in 1884. 

" A few years ago," he says, ''I made a communication 
on the use of the telephone in tracing equipotential lines 
and surfaces. I will briefly give the chief points of the 
experiment, which was based on experiments made by Prof. 
Adams of King's College, LonJon. Prof. Adams useJ a 
gal vanornetcr instead of a telephone. 

" In a vessel of water I placeJ a sheet of paper. At two 
points on that paper were fastenetl two ordinary sewing 

York 'Electrical Eugineer,' January 13, 1892, a.nd succeeding
numbers, from the pen of his daughter, 1\Ia.ry A. Henry. .Abstracts 
of these papers a.re given iu the ' Electrician,' vol. :u:.viii. pp. 327, 
348, 40i, 661. . 
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, interrupted the c1rcwt about one hundred t1mes a second. 

- Then I had two needles connected with a telephone : one · -
needle I fastened on the paper in the water, and the moment 
I placed the other needle in the water I heard a musical 
sound from the telephone. By moving this needle around 
in the water, I would strike a place where there would be no 
sound heard. This would be where the electric tension was 
the same as in the needle ; and by experimenting in the 
water you could trace out with perfect ease an equipotential 
line around one of the poles in the water. 

"It struck me afterwards that this method, which is true ' 
on the small, is also true on the large scale, and that it 
mi(l'ht afford a solution of a method of communicating elec-
tri~a.l signals between vessels at sea. ~ 

" I made some preliminary experiments in England, and 1 
succeeded in sending signals across the river Thames in this -

- way. On one side were two metal plates placed at a dis- -
- tance from each other, and on the other two terminals 1 
I ?onnected with the teleph~ne. A current was :stabl~shed ~ 
~ m the telephone each tune a current was estabhshed this boat we had the same arrangement, but with a tele- ~ 

through the galvani.c ci~cuit on the opposite sitle, an~ if phoue in the circuit. In the first boat, which was moorctl, 
that culTent was rap1tlly mter1·uptetl you would get a mus1cal I kept a man making signals ; and when my boat was ncar 

tone. his I would hear those signals very well-a musical tone, 
"Urged by Prof. Trowbridge, I made some experiments something of this kind: tum, tum, tum. I then rowed my 

which :ue of very great value and suggestiveness. The first boat down the river, and at a distance of a mile and a 
was made on the Potomac river. . quarter, ,vhich was the farthest distance I trietl, I could 

" I had two boats. In one boat we had a Leclanche still distinguish those signals. 
battery of six dements and an interrupter for interrupting "It is therefore perfectly practicable for steam-vessels 
the current very rapidly. Over the bow of the boat we made with dynamo machines to know of each other's presence in a 
water connection by a metallic plate, and behind the boat we fog when they come, say, within a co.uple of miles of one t 
trailed an insulated wire, with a float at the end carrying a another, or, perhaps, at a still greater distance. I tried the 
metallic plate, so as to bring these two terminals about 100 experiment a short time ago in salt wa~er of about 20 fathoms , 

~ 
feet apart. I then took another boat ami sailetl uff. In in depth. I used then two sailing-boats, and ~d not get_ so ~ 

great a distance as on the Potomac. The d1stance, whiCh 1 j 

we estimated by the eye, seemetl to be about half a mile ; -
- but on the Potomac we took the distance accurately on the -- shore." 

Later, in urging a practical trial of his method, Prof. Dell 
fu1·ther :;aid: ".:\[ost of the passenger steamships have dynamo 
engines, and are electrica.liy lighted. Suppose, for instance, 
one of them shoultl trail a wire a. mile long, or any length, 
which is connected with the tlynamo engine and electrically 
charged. The wire would practically have a ground connec
tion by trailing in the water. Suppose you attach a telephone 
to the end on board. ·Then your dynamo or telephone end 
would be positive, and the other end of the wire trailing 
behind would be negative. All of the water ab(Jut the ship 
will be positive within a circle whose radius is one-half of 
the length of the wire. All of the water about the trailing 
end will be negative within a circle whose radius is the 

- other half of the wire. If your wire is one mile long, there 
J ,..., is then a large area of water about the ship which is affected 

1 ~~ ~ ~ ~ ~ 

1 
<>ithi ~sitiY~ or n~atively by the dynamo engin~d·e 

_, 1'-l _ _.~ .. *'Jiea~~~-~-~-~ 
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t:i:ctrically charged wire. It will he impossjble for any sh~p ~ 
or object to approach within the water so charged in relation 
to your ship without the telephone telling the whole story 
to the listening ear. Now, if a ship coming in this area also 
has a similar apparatus, the two vessels can communicate 
with each other by their telephones. If they are enveloped 
in a fog, they can keep out of each other's way. The ship 
having the telephone can detect other ships in its track, and 
keep out of the way in a fog or storm. The matter is so 
simple that I hope our ocean steamships will experiment 
with it." 1 

PROFESSOR A. E. DOLBEAR-1882. 

Prof. Dolbear of Tuft's College, Boston, was also, about 
the same time as Graham Bell, engaged on the problem of a 
wireless telegraph, and produced a very simple and workable 
apparatus, which he patented in the United States (Diarch 
1882), and of which he gave a description at a meeting o.f 
the American Association for the Advancement of Science 
in the following .August. I take the following account 
from his specification as publishetl in the 'Scientific .Ameri
can Supplement,' December 11, 1886 :-

"In the diagram, A represents one place (say Tuft's College) 
and n a distant plnce (say my residence). 

"c is a wire leading into the ground at A, and D a wire 
leading into the ground at B. 

"o is an induction coil, having in the primary circuit a 
microphone transmitter T, and a battery f', which has a 
number of cells sufficien~ to establish in the wire c, whieh 
is connected with one terminal of the secondary coil, au 
electro-motive force of, say, 100 volts. · The battery is so 

1 'Public Opiuiou,' January 31, 1886. .. 

-

r --
~~ connected that it not only furnishes the· current for the 

primary circuit, but also charges or electrifies the secondary 
coil and its terminals G and n'. 1 

"Now, if words be spoken in proximity to transmitter T, 

the vibration of its diaphragm will disturb the electric con
dition of the coil G, and thereby vary the potential of the 
around at A and the variations of the potential at .i will 
0 ' 

cause corresponding variations of the potential of the ground 
at n, and the receiver n. will reproduce the words spoken 
in proximity to the transmitter, as if the wires a D were in 
contact, or connected by a third wire. 

• 

0 

+ 
Fig. 8. 

"There arc various well-known ways of electrifying the 
wire c to a positive potential far in excess of 100 volts, and 
the wire D to a negative potential far in excess of 100 volts. 

"In the diagram, H H' H 2 represent condensers, the con
denser n' being properly charged to give the desired effect. 
The condensers H and H 2 are not es~ential, but are of some 
benefit; nor is the con1lenser H' essential when the second
ary coil is otherwise charged. I prefer to charge all these 
condew~ers, as it is of prime importance to keep the grounds 

• • 

of wires c and D oppositely electrified, and while, as is • 

1 The diagram, \Vhich we ha.,·e carefully copied, does not show how 
this il:l done, but the practical reader will easily supply the nece&W"y 
connectivus. 

IIlii.. ~ ..._ ~-.~ ...... ... _1_1 :::...;"~~ 

ÆTHERFORCE 



obvious; this may be done by either the batte1·ies or the 
condensers, I prefer to use both/' 

__. In the article from which I am quoting the author giv~s -some additional particulars which are worth repeating. 
"My first results," he says, "were obtained with a lame 

0 

magneto-electric machine with one terminal grounded through 
a Morse key, the other terminal out in free air and only a. 
foot or two long; the receiver having one terminal !!rounded 

0 ' 
the other held in the hand while the body was insulated, 
the distance between grounds being about 60 feet. After
ward, much louder and better effects were obtained by using 
ILil induction coil having an automatic break and with a 
:arorse key in the primary circuit, one terminal of the 
secondary grounded, the other in free air, or in a condenser 
of considerable capacity, the latter having an air discharge 
of fine points at its opposite terminal. .At times I have 
employed a gilt kite carrying a fine wire from the secondary = coil. The discharges then are apparently nearly as strong -
as if there was an ordinary circuit. -

"The idea is to cause a series of electrical dischartTes in to ~ t'l 

the earth at a ~ven place without discharging into the earth . . . ~ 
the. other termmal of the battery or induction coil-a feat w1ll ~e dis~urbed at the latter stat10n by these currents, and 
which I haYe been told so many, many times was impossible, any mterm1ttence of them, as can be brought about by a 
but which certainly cnn be done. .An induction coil isn't liorse key in the tirst place, will be seen or heard in the 
amenable to Ohm'R law always! Suppose that at one place second place. The stron~er the discharges that can be thus 
there be apparatus for discharging the positive pole of the produced, the stronger will the earth-currents be of course, 
induction coil into the ground, say 100 times per second, and an insulated tin roof is an excellent terminal for such a. 
t~1en the ground will be raised to a certain potential 100 ~urpose. I .have generally used my static t.elephone receiver 
times per second. At another point let ·a similar apparatus m my expenments, though the magneto will answer. 
discharge the negaUve pole 100 times per second; then "I am still at work upon this method of communication, 
between these two places there will be a greater <.litference to perfect it. I shall soon kno\v . better its limits on both 

-of potential than in other directions, and a series of earth- land and water than I do now. It is adapted to telegraphing t 
currents, 100 per second, will flow from the one to the other. between vessels at sea. 

~ 
.A.ny scnsith•e electl'ical device, a galYanometer or telephone, "Some very interesting results '!ere obtained when the : 

. static. receiver with one termin~ was employed. . A person ~ J 

standing upon the ground at a d1stance from the diScharging IJ 
point could hear nothing ; but very little, standing upon -
ordinary stones, as granite blocks or steps; but standing on ----- asphalt concrete, the sounds were loud enough to hear with ~ 
the telephone at some distance from the ear. By grounding 
the one terminal of the induction coil to the gas or water 
pipes, leaving the other end free, telegraph signals can be 
heard in any part of a big building and its neighbourhood 
without any connection whatever, provided the person be 
well insulated." 

When we come to speak of the Marconi system, we shall 
see how near Dolbear got to that discovery, or perhaps I 
should say how nearly he anticipated it. Comparing the 
arrangement, fig. 8 (especially when, as stated, a 1\!orse key 
and automatic- interrupter were used in place of the micro
phonic transmitter), with j\Jarconi's, fig. 40, it will bo seen 
that they are practically identical in principle. Dolbcar's 

-~· acute observation of the heightened efl'ects obtained by pro· -
~ jecting into free air the ungrounded terminals of the sending 

and receiving apparatus is his own discovc1·y; while his usa 

ll ~ ~ ~-11-11~ .~ ~ ~-
~~-~-~ ..... ~... ....._. ........ ,_1-~ 
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gilt k1tes carrymg fine w1re was another step m the rtght - direction. Of cow'Se he does not use the Brn.nly receiver, or 
the Righi sparking arrJ.ugement sho\vn in fig. 40 (they were 
not known in 1882), but as regards the latter .Marconi has 
himself discarded it in recent times, using a single spark-gap, 
which even is not absolutely necessary for the production of 
waves, leaving the secondary coil "open" alone sufficing.1 

Prof. Dolben.r's account of the action of his apparatus is 
in places a. little puzzling, which, perhaps, can haruly he 
wondered o.t, for Hertz had not yet come to make clear the 
way which the .American professor saw but as in a glass 
darkly. There can, ho,vever, be little doubt that he was 
using very long electric waves in 1882 (that is, five or 
six years before Hertz), and in much the same way as 
Marconi does now. 'YVhen, for instance, he whistled into 
his microphonic transmitter, making it vibrate say 4000 
times per second, did he not in effect start electric (now 

called Hertzian) waves 1 !~~0 = 46! miles long1 "'\Ve can 
easily see this now, but in 1882 the results were not so 
well understood. Dolbear was inclined to attribute them to 
some kind of ether action, obscure cases of which were then 
cropping up and attracting attention in the electrical world. 2 

Others thought that the results were " only extraordinary 
cases of electro-static induction." Thus Prof. Houston, who 
saw some of Dolbear's experiments and had himsglf re
peated them, says : "The explanation of the phenomenon as I 
understand it would appear to be this-One of the plates of 
the receiver (that is, of the electro-static telephone) being 
connected through the body of the experimenter to the 
ground, partakes of the ground potential, while the other 

1 Broca, ' La. Telegraphie sans Fils,' p. 89. 
2 See; for example, 'Telegraphic Journal,' Feb1·uary 15, 1876, p. 

~ 61, on The" Etheric" Force. 

--

rutus by a line of polal"iscd air particles. 
simply a.n exceptional application of 
electro-static induction, aml I am not 
is not susceptible of a great increase in delicacy, in which 
case it would become of considerable commercial value." 1 

Prof. Dolbear's friends in .America are now claiming for 
him the discovery of the art of wireless telegraphy a lei 
J.l:l a1·coni. They argue that )farconi arranges and works his 
circuits in the way substantially shown in Dolbcar's patent 

-

-

of 1882; that ho employs DolLe:ll''s transmitting devices 
(induction coil, battery, and :Morse key), a.s well as his 
aerial and ground connections on the sending and receiving 
apparatus. Dol bear emitted electric waves of many miles~ 
long, and received them on his electro-static telephone ; 1 
1\farconi, by using the same means, emits waves of many feet -
long, and receives them on a Branly coherer. Where, they -
ask, is the difference 1 ~Iarconi's receiver is admitted to 1 
greatly extend the signalling rouge, but this does not affect ~ 
the principle of the art, only its practical value, as to which 
they recall the fact that Graham Dell's telephone, as patented 
in 1876, was practically inoperative, yet the patent secured 
to him the honour and profit of the invention, as it was 
held that the principle was there, though in an imperfect 
form. .All this is true, and I hope that Dolbear's early and 
for the time extraordinary experiments will always be re
membered to his c.redit, but this, I think, should be done 
without detracting from the merit due to ~Iarconi for his 
successful and, as I believe, entirely independent application 
of the same princi pie. But of this more anon. 
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AMERICAN PRIORITY IN TELEGRAPHING 
WITHOUT WIRES. 

BY 

~~.co.,-
Ta:B increasing interest in the attempts to telegraph 

without wires both here and abroad makes it worth while 
to ~e mention of some facts which have been forgotten 
or Ignored, and I venture to point out that the method 
which baa lately been employed so successfully in Eng
land for telegraphing across a sheet of water between three 
and four miles wide with no connecting cable was fully 
described by Prof. John Trowbridge, of Harvard Univer
sity, in 1880. He made his original ref'earches between 
the Observatory in Cambridge and the City of Boston 
between which is a time signal wire having the circuit 
broken by clock once a second. He found he could hear 
the clock beats a mile away from the line by connecting a 
telephone to a wire five or six hundred feet long and 
grounding their ends parallel with the circuit. 

His experiments and conclusions are detailed in a paper 
given before the American Academy of Arts and Sciences 
and are published in their Proceeding• for 1880. How 
completely he covered this. ground of doing telegraphic 
work by means of earth conduction will be seen by the 
following quotations from those Proceedinga. 

" The theontical pcaibility of te!egraphiDg acroea large bodies 
of water is evident from this survey which I ha•e undertaken. 

"Theoretically, howe•er, it ia poes_!ble to telegraph across the 
Atlautlc Ocean without a cable. Powerful dynamo electric 
machiDea could be placed at aome point in NoYa Scotia, having 
one end of their circuit grounded near them md the other 
end Jri'OUDded in Florida, the conductiD~r wire consisting ot a 
wire of greaC conducti"rity and being carefully iDaulated from the 
earth ucept at the two grounds. By exploring the Coast ot 
Fnmce, two points on two surfacee not at the same potential 
could be found and by meaua of a telephone of low reaistance 
the Horae lignalt aent from No•a Scotia to Florida would be 
heard in France." 

This ia precisely what is being done in England, carry· 
ing out Trowbridge's method. In the various descrip
tions of methods and operations which· I have seen there 
is no mention of the work of Trowbridge and whatever 
merit and utility there may be in this method of doing 
telegraph work belongs to him. Shortly after the publica
tion of the paper from which I have quoted, Dr. Edward 
Everett Hale, wrote a short story for the Atlantic .Mon&M!f 
in which these earth sheet currents played an important 
part. Beyond that I have never seen mention of the 
discovery, for it was a discovery and an important one 
too, that slight currents could be detected at relatively 
great distances from their source by means of a telephont' 
connected to the ground. 

·~~ 
-

--

--

-
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It may interest your readen, perhaps, if I tell them how However, to ·cut a long story abor~whether thia sort of ' 
I came to think that " telegraphy without wires" waa a telegraphy depended upon the ·earth· pauage or induction 
possibility, and that it should have appeared to me to have through the atmosphere Prof. Dolbear aeema to think the 
3ome value at a time when gutta-percha as an insulator was discovery of it to be "meritoriou.tt," and I think it ia only fair 
not imagined, or the ghost of a proposition for .a submarine that I ahould ask for " whatever merit., happena to belong to 
wire existed. At that time, too, it was with the utmost it-by reuon ol "pt'itlrity." . 
diffic1dty that efficient insulation could be maintained in Them ia jnss one other item connected with it all which I 
elevated wires if they happened to be subject to #a damp may be pardoned for introducing now, and" that is: In the ~ 
atmosphere. · year 1849 I published, and claimed as a "design or invention 

It was in the year HS45, aad refers to the one only long line ·of my own," a certain form of inatrument lfhich I actually 
of telegraph then existing in England-London to Gosport- made and used, not only in England, but in North America, in ~ 
which induced me to refuse the accepted theory that currents the year 1851, in the. interest of a Mr. Henry O'RielJy ~d 
of electricity discharged into the e:1rth at each end of a line of othen, and which turna out to be the only thing applicable or 
~egraph sped in a direct course-instinctively, so to say- posaible to be availed of in the accomplishment of recording -
through the intervening mass of ground to meet a current or signals in ocean telegraphy-even at the present day. 
find a corresponding "earth-plate" at the other end of it to With reference to the rather significant suggestion of Prof. -
"complete the circuit." I could only bring myself to think that Dolbear that Pror. Trowbridge's efforta in the direction ol ~ 
the earth acted as a reservoir or ~ondenser-in fact, receiving "telegraphy without wirea" have been u forgotten or ignored," 
and diatribnting electricity almost superficially for some certain "hat might I not now retort J But it ia 110t to be expected ~ 
or uncertain distance around the terminal "earths," and that that eTeryone shall get to know what everyone elae hu done 
according to circumstances only. A. year later, "bile occupied in any particular directiou, rspecially when so many yean 
with the installation of telegraphs for Mears. Cooke and baTe elapsed, aud perbape before tliey were bom, or coald read 
Wheatstone (after..,ards the Electric Telegraph Company), a for themsel.,...or ever were ia a peeition to see the accounts of 
good opportunity offered of testing this matter practically upon 
lengths of wire erected on both aides of a railway. To succeed what others had d~ue i~ print. This h~Ids ~od, too, :"i.th 
in my experiment, and detect the very small amoun~ of reference to the form of mstrument I .cla1med In -the .Jfn&~n!J 
electricity likely to be available in such a case, I evident~y . Journal of 1849, "hen I koo~ fo~ certam t~at the same de:Jgn 
required the aid of a very sensitive galvanometer, much more ! ' ~as be~n patented at least twr~e .111 the Umted States! the last 
so indeed than the long pair of astatic needles and coil of the ' time .wtthin. a ~ear 0 t: two, and Illustrate~ and de.!crtbed aa a 
Cooke and Wheatstone telegraph, which was then in uniTenal . new tnvent1on In the pag~ of the Eltct1'1Cal Eng&ntt:l" o! New 
·use aa a cc detector.''· The influence of magnetism upon a wire York.. How waa that last paten.tee, o~ the patent o~caals. at 
conveying au electric current at once suggested itself to me, Wa.shmgton, to know that the ~Ja-ventaon under cona1deratton 
and I constructed a most sensitive instrument on this principle, ~~hcomUm~tedn P;~C:y, andh~'; well t known t~ scores of persona t 
by which I succeeded in obtaining actual aignals between tn F"let nl "~earEd"to -a-ci etoon knryhago' f th t 

1 1 1 h f 1 d · bo l"Olt. t. Tb' h 1 y yeara ago, .111.6. t r, c arge o e e egrap 1 engt s o e evate w1res & ut .. apar - ur, owever, th N rth to d p te b , R ·1 th · 
d h. t h h that th t on e o amp n an e r oro !U way on e open1og , 

s~ggeste not. mg ~~a t e mo~ent t an. e ~urren of that line, Jul 1, 1845. I had then been under the ~ ,:

1

'·,, 

dtscharged from the ea.rth-platea o£ one hne found 1ta way 1 t . . 1 f .._, W F C oke 'o thre mo th · 
• b cc h 1 t " f h d ad' t · · persona raan1ng o ..u.r. . . o a r e n a m 
mto t e eart -p a ea 0 anot er an J&een ?'!cult, the establishment of Robert Reid, the original maker of tele-
thr?~h th~ e!lrtb. ~ater ou, I ~d other opportumtle~ of hs; and I dou't think I need be ashamed of suggesting 
vertf!LDg this m~tter With gt;ater dJst:ances. between ~he haea ~i I nia saibl be-if not the oldest-at least the fir~e in -
of wu:, -and ol~Jmately an Jnstanc~ ID which the lflre&· were this. counk powho !ver ualified by a course of practical and -
a conn'derahle dzat<l1&Ce apart, and wtth no very nes.r app~h . ~ · q d ' h ( I 11 h 

rail I. · th · · t' Th 't that 't t red theoretical mstruct1on, un er corupeteut teac ers o a t at to pa e LSm zn e1r s1tua 1on. en 1 waa 1 en e b · ed 1 d ) 'tl. tb b · t f f 11 • 
h d h " tel h' 'th t · ,., · ht b wa.s to e acqurr at t •~t ay , WI " e o Jec o o owmg 

my . ~~ t at egrap mg W1 ou wrrea m&!J e a tbe proFession of electric telegraph engineer. 
posnln.l&ty. Trusting you may insert this letter, although it is nry long, 

I and that it may come to be seen that "priority in telegraphy 

1 
without wires'' belongs to this side of the .Atlantic and not the 

, other, if no more, and I shall be quite satisfied with the reRult. 
· -I am, &c., .r. W. Wrun~s. 
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M. E. Ducretet. a well-known electrician of Paris. 
has been making some interesting experiments in 
telephonic transmission by using the earth alone as 

CJIIflll"'!liii'-.• .. -;:·"~:~-'\jt·:,.~-:::::iii~:O. ....... -=-·-.~.L a conductor. The transmitter in this case consists 
of a microphone and a few cells of battery connected 

~~-=~~II( ~:tir:. directly to two earth plates of considerable 
and buried 6 feet below the ground. The plates are 

~~~~~~~£~~~~=~placed facing each other a.nd only a few yards apart.::l.a .. _'".,.-..,...r .. .,__.-..;~··=.:~ -::1- For the receiver he makes use of a quarry well 
~~;:'5~~~-.i=~~~~~~ie~ about 60 feet deep which communicates below wtthli1~~'1JL ·-..-:-.-.. ili--..~~~~·~'"£~.;~11i~ 

,,J4.••~~~~:;~~~~~e the Catacombs. The orUlce termt~tes at the ground 
level by a cast-iron pipe 4 inches in diameter and 12 ~~~-11: 
feet long. An insulated conductor desc~nds in the 

·---·'··--T>~ vertical well and brings a metal sphere 3 inches in 
diameter in contact with the- soil of the Catacombs. 
On coming out of the well the wire is tlxed to one 
end of an ordinary telephone receiver. whose other 
end is connected with the iron pipe at the surface of 
the ground. The two earth circuits which are thus 

· ...,......_"_,__ made are separated by a building with cellars and 
thick walls. and therefore the layer which separates 
the two parts is considerable. When the microphone 
is spo.ken into. all the vibrations of the voice, even 
the feeblest. give rise to variations of current in the 

;ifll~~ii:\:.'~..-~- circuit which is closed through the earth. without any 
· metallfc connection between the two parts, and in 

......-....-.._c-./ of the multiple variations of the currents and 
nature of the medium. earth. which is used. the 
duction of the voice is made at the receiving end wtth!~~~~W~'-· 
.r!~~ka~le sharpness. and bes!_de_s, __ there are none 
the extraneous noises which are so common In the or-~~tl~~~-
dinary circuib. The dynamos whie~h are wor.king in 
the neighboring building, both continuous and alter
nating current, have no e1fect upon the circuit. It is 
dif!icult to give a satisfactory explanation of this phe. 
nomenon of earth transmission, but :M. Ducretet thinks 
that the current is di1fused from the transmitting sta· 
.tion by derivations from the principal circuit between 
the plates, and that this current is sufficient to 
a certain number of receivers placed at di1ferent dts-lllillll!n••~· 
tances. With the arrangement of circuits 
above, the experimenter was able to send through the 
earth a current sumciently strong to operate a relay. 
and electric bell. If the sphere which rests upon 
soil of the Catacombs is raised from the ground, al 
reception ceases, but recommences when the con 
is again made with the earth, which, it should be 
marked, ls dry. M. Ducretet is continuing his experi· 

greater distances and under varying 

-'{~'-
Radio broadca1t demoutratloa was made by 

Nathan B. Stubblefield in 1892. He was the lint 
person to tranemit the voice by air without the aid 
of wire". He gave a pubUa exhibition of hie inven
tion on 1anuary 1, 1902: and on May 30, 1902. in 
Fairmont Park. Philadelphia, Pa., hie voice was 
heard a mile away from the transmitter. He ob
tained patent No. 881,357 on May 12. 1908, but 
becauae of his idioayncrBiiea he did not permit 
knowlec:Jae of hit invention to be apread abroad. 
lnabUity to obtain a fabuloua au.m for hia lnven· 
tioa. aa well aa fear of lmpartins ita aecret before 
the patent waa granted. deprived him of the fame 
which by right of priority ahould have been hie. 
(KeDtucky Pro(ll'fl•• Msgazine. VoL II. No.7} 
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Some recent experiments by Professor Loomis, which will 
be sdverted to presently, recall to our mind some of Ule in
teresting ones made years ago, serving to re-awaken interest 
ill a m.aHer that. although well known, had not received the 
attention il deserved, owing to. the rapidity with which one 
disCOVery in electricity was following in the wake of anoilier. 
We refer to the almost constant traversing of telegraph wires 
by earth currents. One of the experiments to which we re

fer was made by M. Bouchette on the left bank of the Rapt- !I'~~L~~~1~._., ~~~.ww-:.;11 
~Mad. a small stream in the Department of the Moselle. -~.- ....... .-~'41i!ii: 
Putting to the earth the wo ends of a wire 1,100 feet long, 
he sent through it the current from a battery of two Bun.sea 
eeJis. On the right bank a line of equal length. haTing a 
plYaliometer in circuit, was also put to the earth at its i wo 
eads. When the battery circuit was closed the needle of the 
ga!T&Dometer was thrown violently against one of its stops; 
when the current was reversed the needle :flew around to the._._ .... ~,-~....,.. 
other. This showed clearly that the current which traversed 
che galvanometer circuit depended entirely upon that from 
lhe battery, yet the two circuits were separated by a distance 
of 300 feet, including the intervening stream. 

The subject was taken up a little later by M. Bourbouze, IPS~~=~~-~ 
who has obtained some very important results. He demon-
strated the existence of earth currents by connecting a deli
cate galvanometer with the gas and water main of his labo
ratory. He varied bis experiments by connecting the galva-

1 

nometer with a. body of water and with a metallic plate buried ' 
in the ground. In one of his researches it occ12l'J'ed to him 
to put one pole of a battery to the earth and to connect the 
other with a body of water. On pressing down his key, the~~~~-!~!~~ 
galvanometer of the former- circuit was at once de:fiected. i i 

aod remained permanently so. The battery current was in
terrupted, tbe needle returned to zero; the current was re- ~~~ii4'4iwi6 
versed. tbe needle swung round in the opposite direction. 
It is evident that in order to obtain good results the earth 
currents must be neutralized, as they tend to increase or di
minish the de.ftection. This is easily done. Wben the bal- ':""~'-----
ance is obtained the existence of any other current, however ... ~.:"'I..-~ 
transient, is at once detected. 

The drst experiments of M.. Bourbouze were made near !r~-=---.,.. .. --=-·-.-.....-.•• 
the Pont d' austerlitz, Paris. One of the wires was connected 1 • .,.~~·! 
with the earth and tbe Seine. A battery consisting of 600 ' 
cells (copper sulphate) was placed near the Pont Napoleon, 
one pole being to earth and the other connected with copper 
plates immersed in the Seine. Care having been taken to ad-~---· 
just the galvanometer in tbe former. circuit, it was found 1 ,..,l~·t•,..•-'!'o::;;_......,._ 
that w ben the current was made tbe needle was dedected 23"' 

• and even 300. The same experiments were repeated at Pont , ~ ..... ~-
St ~lichel, near St. Denis, with like results. 

The possibility, therefore, of transmitting signals to dis
tant points without tbe use of wires would seem to be con-I t';4rJ:;~ 
elusive; and whatever doubts may have existed on the snb
ject wi"n be dispelled by tbe success that has recently attended 
the inve~gations of Professor Loomis, of Yale College. His, 
experiments were made in the mountainous regions of West : ~ti~~~~~~~~·~~-=-~·.,..·~~ 
Virginia, between lofty peaks. For his purposes he nsed 1 

• ~~~~i:·~~~;:~ 
kites, a copper wire being substituted for tbe usual kite I~: -~.:-11l-:"' ~--~'9"'. 
string. The kites were raised to a considerable height, wben 

1 

--,., "r -
it was found that signals sent along one wire were transmit· 
ted by aerial currents to the second, ten miles dist&nt. It was 
also discovered that continuous aerial currents exist at this 
altitude capable of serving the purposes of the telegraph, 
excep~ when interrupted by violent atmospheric dWurb-: 
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A u:ireless station, the beginning of th..e end for the brass pounders 

A 1\SJ VRIL SOCIPL. ~ SUOCEI\LY CPl'£ 

IN ~I'vE AERIPL ASSEMBLAGES 

TESLA, FESSENDEN, LOCGE, ~I, CD..NT VO\J ARaJ, PI'-JD OTJ-£R VIS I~RIES 

~ce: TELEGRAPHIC PND TB..EA-0\JIC LII\ES OBSCLETE 

VRIL ESTABLISHES CIVILIZATION 
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