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Mr.Anthony De Nonno
Cinematographer, Artist, and Friend
Through Whose Private Files
We Were Able To Obtain Information
As Concerns
SR. ANTONIO MEUCCI
With Special Thanks To Mrs. Theresa Cappicci
Whose Kind Services Made Further Retrieval
Of Meucci Documents Possible
AND
WITH ESPECIAL MENTION
THE LATE HONORABLE MR. JOHN LA CORTE OF
THE AMERICAN-ITALIAN HISTORICAL SOCIETY
Whose friendship I had but for a brief moment
Whose gallant life’s work affirms
SR. ANTONIO MEUCCI
DISCOVERER OF PHYSIOPHONY
THE TRUE INVENTOR OF TELEPHONY
THE TRUE FATHER OF WIRELESS COMMUNICATIONS,
DIRECTIONAL RANGE-FINDING
UNPOWERED VOCAL COMMUNICATIONS
FERRITES
(1847)

IT IS NECESSARY TO GIVE JUST THANKS
TO
M. Nese, G. Schiavo, and F. Nicotra
For Textual Retrievals of the Meucci Court Proceedings,
Meucci Diary Extracts, Personal Files, Models, and Photographic Histox_'y

* Vril Science studies eidetic meaningful communion. Vril Sci-
ence examines communal transactions of me: content.
Meaning and validity are the central attributes of the Vril
Worlds. Meaning is fulfilled during Vril eidetic world transac-
tions. Vril meaningful contact collimates, expands, and greatly
intensifies Vril auric striations.

Primitive sensory examinations of inertial detrital haloes
indicate that inertial portions are contractile during Vril
transactions.Inertio-auric haloes of others contract and luminate
intensely during Vril transactions with participants and com-
municants. Vril auric impacts in inertial space produces densi-
fications and luminous condensations.

Vril activated aurae enlarge, modify, inflect, and permute
innate Vril states. Vril contact envelopes participants. Vril
thread eidetic contact is true and complete sensory experience.
Vril conduction through the neurology enables viscero-eidetic
experiential transaction.

Artificially activated aurae engage Vril densifications and
expansions. Vril impacts create inertial entourage devoid of
potential meaningful eidetic transaction. Displays incapable of
engaging Vril communions are inertial. Inertial space is a

resistive principle possessed of limited active extent and reach.
Vril responds to humanly arranged inertial interruptions for
greater purpose. This Vril Law of sustenance is not mechanistic
in action. Vril is personable.

Inertial technology forces Vril aurae to expand and con-
tract. Vril intent matches and surpasses inertial presence to
preserve organismic regional integrity. Native Vril states ex-
ceed all inertial empowerment. Vril insensate threads are
sensed as prickling sensations when contact is not well-de-
signed.

Mechanism does not enjoin meaningful experience. Vril is
the energetic holistic presence which engages recipients in
transforming experience. Vril threads enter synapses of ganglial
centres in organisms directly. Vril viscero-eidetic transactions
exceed inertial sensory impressments.

Objects and organisms conduct Vril striations. Aurae are
Vril striated spaces. Acoustic exchange is fundamental auric
exchange. Inertial entourage in air is minimal Magnetic
transactors give intensified viscero-eidetic transaction when
aurically stimulated via vocal utterance.

Human expressions are auric expressions in absence of



acoustic impulses. Vril undulations occurs am&;hgstn‘aﬁons via

Vril quality inflections; not through densifications and rarefac-
tions. Vril modulations are not mechanistic in nature. Vril
densifications permit richer contact with transacting communi-
cants.
The frictive attributes of specific minerals and metals is a
result of the proportion between organismic vril conductivity
and inertial resistivity. Certain minerals and metals (during
specific seasons) manifest auri-plasmic frictive effects in excess
of mechano-frictive effects.Friction is the result of Vril inertial
interactions.

The true intelligence of the universe is experiential: vis-
ceral and eidetic intelligence flood all materials. Contacts with
matter is contact with the distributed intelligence of Vril space.
Furtive material contacts transact lasting eidetic impressions.
Short interrupted contacts deposit eidetic traces which are
largely ignored. The universe of matter is an available continual
transaction with Vril itself. Bright “clear sight” pathways are
found just above the ground surface. Leylines are white-
sheathed Vril threads. Vril aerial routes may be mapped.
Persistent Vril display sites mark permanent Vril connections
among insensate transactive space.

Vril generates the manifestations of eidetic node. Vril is
pure consciousness. Vril is pure experience. Vril is revelation,
eidetic content, and vision. Vril gives distant rapport and exotic
experiences of unknown Vril Eidetics. Vril gives comprehen-
sion and understanding. Vril alters recipients to enter greater
Vril Eidetics.

Vril threads appear glowing black. Vril threads flood
space. Vril threads radiate experiential space. Vril threads enter
synapses of ganglial centres in organisms directly. The Vril
sensory system is the primary sensory mode of the human
organism. Intuitions and visions are received directly into the
Vril sensory system.

Vril connectivity extends experience and consciousness
into the external and permeating Vril-ganglia of the universe.
These are found distributed throughout the universe. One may
connect with local Vril ganglia among the rocks and woods of
near regions. One may interconnect despite the seemingly vast
distances of physical space. Vril Eidetics remove experiential
dimensions of distance.

Ferruginous and carbonaceous substances concentrate
and collimate the pure eidetic of Vril threads in an organismi-
cally “soft” manner.

Atoms and particles are detrital discharge foci. They are
found at sites where eidetic energy shears inertial space.
Particles appear when matter is impacted. The sphericity of
inertia is manifested only with motional components. Naturally
appearing sphericities imply that expansive and contractile
impacts are occurring throughout space. Vibrating objects
exert Vril attractions into the human organism. Many non-
acoustic sounds permeate the Vril environment. Human reac-
tions to material arrangements were studied by the alchymysts
and radionists. Inertial reactions without human regard were
studied by the inertialists. Ferruginous and carbonaceous
materials may be stimulated to release humanly sensed condi-
tions. Ferruginous matter is Vril conductive in the human

organism. Not all elements and materials are humanly Vril
conductive in the organism.

Vril tonal objects bring auri-acoustic Vril Eidetics. The
human organism is sensitive to these regionally ringing sounds.
Art objects of specific material bring Vril Eidetics into enclosed
volumes of space. Vril Eidetics alter and modify the fundamen-
tal experiential tone of a building.

Certain persons are highly Vril conductive and summon
surrounding minds into their activities. Certain persons can
sense Vril Eidetics with great precision. These individuals are
able to spontaneously select harmonies, tones, and pitches,
melodies, phrases, and metaphors with inevitable accuracy.
These codes and signals match the carved space whose eidetic
node draws them. ~

Pitch is a humanly valuable term which describes space-
experience. Pitches are found to describe very defined spatial
directions. Pitch lines are localespecific. Pitch lines correspond
with ray lines in the environment. Higher pitches verge toward
space. Lower pitches verge toward the ground directly. Mid-
range pitches often assume lateral and angular orientations with
respect to the stratification of earth and sky.

Hand held tuning forks may be used in wandlike manner
to determine experiential spatial crystallography. Vril threadways
are determined through human organismic sensitivity. Vril
maps are constructed via hand held Vril wands of specially
configured materials. Crystallographic axes of space determine
experiential entrance and passage. Ideations proceed along
locally fixed axes.

Pitches create complex Vril reactions. Pitches are pro-
jected eidetic transactions of struck materials. Projected pitch
eidetic transactions give tonal experience, eidetic content, and
context. Pitches stimulate physico-inertial pulsed movements.
The humanly valuable portions of these events are discerned
with respect to effects on consciousness and experiential
sensation. Vril eidetic is experiential eidetic. Vril eidetic is not
the inertial eidetic of mere movement.

Suspended materials each measure specific Vril orienta-
tions. Suspended wandlike measuring devices alter orientation
when humanly approached. Materials define specific Vril
indices inspace. Materials are generated, oriented, crystallized,
and thrust upward through Vril

Pitch and material orientations may be measured. Such
measurements reveal Vril distributions of space. Regions are
known and discerned by their attributes. Regional attributes
intuitively delineates borders of conscious identity. Specific
materials may be used as wandlike tuners. Wandlike tuners -
indicate surface Vril thread directions which traverse and
underlie locales.

Vril conductive experience is the very fundamental
synaesthesic space of being. Objects which have been moved
and struck behave as special Vril transactors. Inertial dissolu-
tion is effected through the energy of the strike. The objects
then connect the human consciousness with Vril Eidetics.
Materials conduct and relate Vril eidetics to operators. Materi-
als occupy specific Vril eidetics in which they were generated
and remain sustained.



VRIL CONNECTION

Vril undulations are non-acoustic transactions and may be
experienced directly through neural systems (Gray, Meucci).
Vril visceral sounds provoke the human organism into deep
experiential responses. Vril sounds are meaning filled because
they herald the arrival of special and powerful deep Vil eidetic
transactions. Visceral sensory experience exceed inertial sen-
sory impressment. Viscero-eidetic sensory experience is mean-
ingful, penetrating, sensually rich, holistically complete, and
continuous.

Neural synapses are enjoined in the Vril thread con-
tinuum. Physical ganglia are apparent forms representative of
more essential pure Vril organismic extensions and
connectivities. In this sense organismic unity does not formally
exist. Eidetic transactions with minerals and metals show the
non-existence of individual organismic autonomy. Specific
eidetic projector sites transact with such power that the eidetic
experience often exceeds the apparent scene.

Elisha Gray made an independent re-discovery of Meucci’s
physiophony with frictive contacts. Inertially empowered glow-
ing haloes expand Vril aureoles. Electrical activations irritate
and expand aurae to increase consciousness (Reichenbach,
Starr-White, Tesla, Kilner).

Increased auric intensities permit vastly expanded sentient
transaction. Vril expands to match the irritation. Increased
auric activity does not require electrical irritation. Extraordi-
nary viscero-eidetic communications take place in specific
systems. Electric activity does not destroy the natural Vril
transactivity of systems. The use of magnets requires vocal
utterance for stimulating the eidetic content of the lodestone.
Forced electro-impulses greatly expand the aura (Tesla).Vril
aurae are innately withdrawn and enfeebled as a result of
inertial immersions.

Viscero-tonic effects of Vril capacitors are notable. Such
actions are strongly implied in designs by Meucdi, Rossetti, and
Stubblefield. The inclusion of electrical strain among compo-
nents is not necessary yet provides intriguing insight into the
manner in which Vril and inertia interact. Certain of Gray’s
designs required the curiously reduced frictive effects which
eidetically transactive electrical stress produced in the organ-
ism.

Spark gaps are intense inertial white raysheath reactors.
Ordinary electrical tensions are accompanied by a mild whitish
inertio-effluence. Unidirectional high voltage pulses endraw
white-inertial fibrils into the stressed area. Such stresses are
dissolved; and the resulting black radiance which emerges in
the surrounding volume of space is notably vitalizing. The
black radiance is the presence of Vril Viscero-eidetic transac-
tions take place in Vril blackness. Vril and inertia interact.

Static inertia is difficult to organismically penetrate. Mov-
ing inertia permits organismic ease of penetration by space-
permeating Vril. Electrical spark gaps pump inertial fibrils
along their length. Fibrils which enter the spark-gap area are
carried along the line and through their driving circuits as
“charge”. The anomalous appearance of “charge” in otherwise
uncharged systems proves this action.

Wispy white inertial fibrils enter electrical stresses with no

~ original charge volume. These create the appearance of “sud-

den high charge volumes”. Tesla noted this effect in Colorado.
Such use of extreme electric stress alters human consciousness
through specific Vril interactions which result. Extraordinary
deep eidetic perceptions of one’s surrounding district are
received when exposed to mild electrical stresses. Surrounding
tracts of land are eidetically experienced “as from a height”.
When mild low tension shocks are organismically applied
inertial accretion and concentrations along the body discharge
path becomes mobile.

The highly interrupted electrical stresses produced through
Lahovsky’s spark-gaps allowed the dissolution and motivation
of inertia into the spark-gap. Exposure to such sparks removed
organismic rigidified inertia by attracting it forcibly. The
sudden spaced feeling after receiving an electric shock is due
to the surficial removable of inertial with a resulting increased
sensitivity to Vril eidetic trans.

Extraordinary deep eidetic perceptions of one’s surround-
ing district are received when exposed to mild electrical
stresses. Surrounding tracts of land are eidetically experienced
“as from a height”. When mild low tension shocks are organ-
ismically applied inertial accretion and concentrations along
the body discharge path becomes mobile.

These actions were erroneously called “electrical” be-
cause of certain physiological sensations encountered when
absorbing them. Vril may release inertial detritus (charges) in
the flesh because of absorbed inertial space.

Mesmeér and Galvanistudied frictions which exist between
protoplasm and special capacitors. Elisha Gray discovered the
frictions which exdst between the human organism and electri-
cally charged surfaces. Tones were emanated from arrange-
ments which enjoined hands and resonators. Gray investigated
the behavior of transactive tones in end-terminated transmis-
sion lines. Gray developed Vril-ganglial transmitters. Empathic
transmission among communicants is possible through
transactive entunement of Vril signal threads.

The super-position of electric stresses alters friction
(Gray).Moderate electric stresses reduce friction considerably
by dissolving contact site inertia. Elisha Gray’s organo-tonic
systems powerfully transacted Vril eidetic experience. He
examined the meaning-rich charge of harmonics and harmonic
sequences. Bells in cathedrals are Vril resonators and capad-
tors even when not physically sounding.

Gray’s ringer coils were prolific Vril transactors. Gray
utilized line-tones to stimulate Vril transactions. Tones alone
are frequently capable of surreptiously and mysteriously trans-
acting entire intent and messages from the transmitter site. By
what strange means do we oftenknowwho is calling us...through
the mere sounding of a telephone signal? Telegraph operators
were able to know their station callers by tone; and identified
fellow operators by their “touch”.

Gray’s harmonic telegraphs are extremely sublime in
concept and transactive ability. Tuning forks powerfully en-
gage organismic Vril projections. Tones received engage
recipients in eidetic transactions. Elisha Gray is the man who
most appreciated and developed the eidetic transactions trans-
mitted through tones. His designs “rang” with meaning-rich

¢



tones. Tones selected were intuitively designed for the powerftﬂ |

stimulation of visceral ganglio-sensory centers.

There are inherent tones which ring out from every object
as part and parcel of material existence in the Vril matrix. In
absence of frictive contact or mechanical impulse all objects
continuously ring in visceral-sensed harmonics. Objects repre-
sent and transact tones with us. This is especially true when
objects are ground-connected.

Sounds carry two distinct signals: one a viscero-eidetic one
and the other the acousto-inertial one. Lights also perform the
same function and we will discuss the design of “cymoscopes”
in a future volume. It is not rare to watch a flickering light or
television display and suddenly (repeatedly) receive an intui-
tive thought which has nothing to do with the visual transmis-
sion.

Such tones become audible when transcendent Vril surges
are monitored by organismic response. Telegraph poles be-
came especially vibrant with a mysterious tone during the night.
Observers reported these tones to arise “from the ground”.
Poles were conducting Vril transactive energies with space. The
diurnal emergence of ringing tone is heard in every enclosure
just after midnight.

Vril energy is more visceral than acoustic in these designs.
Patents which bridge the gap between telegraph sounders and
telephones (E.Gray) are notable Vril eidetic transactors.

Tones trigger meaning-charged thought sequences. Em-
pathic transmission is possible through tones alone. Gray’s
organ-pipe switch differentiator. Other resonator switches are
notable (Gower). Specific incoming resonances triggered spe-
cific switches. Such resonators permit meaningful exchanges
with minimum code or use of speech in anomalous communi-
cations phenomena.

Elisha Gray re-discovered the physiophony of Antonio
Meucci while working with charged metal surfaces and frictive
contacts. Mr.Gray’s patents are numerous and significant. We
have several articles which indicate the extensive use of these
nerve-induction phenomena in early experiments with people
who are unable to hear. In many instances, the use of these
instruments enabled the deaf to relearn the normal modes of
speech.

Elisha Grey developed simple means for encoding termi-
nated lines with eidetic contentrich tones. Such organically
developed tones were conducted in Vrilladen iron wires.
These tones suggested strongly empathic eidetic contents
despite their low density of articulated code. Organic tones
suggested tantalizing eidetic contents to those who engaged
them. Vril eidetic contents surge through the ground and space.
Vril eidetic contents enter tones and thread their way through
distances and Vril Eidetics to make passageways through us.

Materials are not themselves the true source of sounds
heard when their mass is struck. Objects receive and transfer
Vril energies into the inertialized apparent world when struck.
The apparent world is of itself dead. The strike momentarily
dissolves and suspend inertial rigor. Eidetic tones are then
communicated by these into the experiential space.

Viscero-telluricsounds are manifestations produced through
Vril eidetic transactions. These are spontaneous emergent

tones which flood and resonated enclosures. They are pos-
sessed of an ability to enhance organismic transaction with very
fundamental eidetic worlds. These sounds make their appear-
ance after midnight (24 A.M.). These sounds are heard with
ears closed and are much louder with ears closed than with ears
opened.

A remarkable reflex-period occurs shortly after exposure
to physiophonic music. Vril transacts organismic healing effects
through discharges effected above the ground (lateral). These
proceed along the Vril channel. The physiophony of Meucci
and Gray have a physiologically beneficial action on partici-
pants.

Organismic contacts with electrical negative terminals
only occurs with vocal utterance. Musically pulsed negative
terminals magnify Vril viscero-eidetic transactions. The expe-
rience of musically modulated electric stresses through the
body. Physiophony provides much more than audible sounds
at the finger contacts. Vril eidetic transactions proceeds from
upper space down; and bathes the participant in a column of
glowing black radiance. This vision resolves into a night-time
aerial view of one’s immediate local beyond the walls. Aerial
views of velvet black treetops are not uncommon. Eidetic
experience experiences views limited to the local Vril channel

ANTONIO MEUCCI

The actual remarkable ability of entraining organismic
neurology to experience non-acoustic music and speech was
the special realm of Antonio Meucci. Antonio Meucci was the
true and original discoverer of physiophony in 1842.

Vril Conduction is something we must learn more about.
It is definitely related to a group of phenomena discovered by

" Antonio Meucci in 1847; when dealing with contact communi-

cations. Sr.Meucci accidentally received a “nerve induction”
signal through a long charged conductive wire which transmit-
ted another man’s voice. The transmitter was a simple copper
tongue-depressor used in a medical “shock coil” setup.

In 1847, Antonio Meucci discovered that high voltage
electrical conductors could be used to transmit audible sounds
... without microphones or diaphragms! His transmitter and
receiver consisted of nothing more than 2 copper tongue-
depressors and ground plates. Nevertheless with this
ment (charged to a high potential) it was possible to clearly
“hear” and speak across 80 feet of wire. These discoveries were
made in Havana, Cuba; before Mr.and Mrs. Meucci emigrated
to the United States.

Meucci’s great discovery paves the way for viscero-eidetic
(empathic) transmission systems. The Meucci caveatis the very
first of its kind I have discovered in the scientific records. The
means through which nerves can directly “speak” and “hear”
isa Vrillic phenomenon. Meucci’s later experiments in acoustic
telephony predates Bell by some 15 years, and was an early
victim of corporate-suppression. :

Meucci discovered the reality of transmitting eidetic con-
tent and acoustic code (audible words) without batteries. Vril
power in the ground was used by Meucci to transmit through
great distances. Meucci discovered the transactive power of
magnets when secured with grounded terminals. Meucci



employed batteries of magnets in place of electrolytic batteries.
Rossetti and others also dispensed with batteries entirely.

There were those who developed systems for verbal
transmission alone. These designs magnified the acoustic
signal. Vril supplies viscero-eidetic content irregardless. Metals
are eidetic radiators. Metals are potent eidetic radiators when
grounded. Galvani measured eidetic radiances through both
human and animal organisms. Metals held in the opened
mouth emit eidetic radiances which may be felt Meucci
discovered the empathic potential of a charged wire. Meucci
transmitted eidetic messages without the use of acousticartifice.

The nerve force (shout) of the man was transmitted to Sr.
Meucci 80 feet away in another room. Meucci felt the shout in
his body. The minor observation of an acoustic effect near the
electrode was developed into an acoustictelephane. Physiophony
is the major discovery of Meuccl

Antonio Meucci discovered that empathic transmission
and eidetic transactions could be obtained through iron wire
lines. Meucci’s true, sensitive, and original genius recognized
the significance of such transaction. The true origin of
physiophony and nerve-induction telephony point to Meucci
as their inventor. Physiophony is the transmission of meaning-
ful messages and eidetic experiences via nerve-induction.

Meucci re-designed his primary discovery into the world’s
first audio telephonic system; and operated this system continu-
ously for more than 20 years before Bell. Meucci’s models were
the world’s first acoustic telephones. He developed several
other astounding inventions in quick succession. Visceral
transactions include audible sounds. Meucci detected sounds
in lines where none could have been.

Meucci was the one to discover that telephonic signals
could be transacted over single lines with ground-terminated
ends. He then discovered that it was possible to dispense with
electrical power entirely when using specific designs employing
fine copper bobbins would about lodestone. These discoveries
were later duplicated by several other inventors.

In his effort to improve this design, Meucci developed
what later became known as ferrites. His use of exceedingly fine
iron oxides were mixed with other minerals and metals
(manganese, carbon). These proved to powerfully increase the
clarity and power of non-electrically transacted messages through
great distances.

Meucci was the very first to suggest and experiment with
the possibility of trans-oceanic communication wirelessly. His
plan included conduction plates which transacted signals
through sea water directly. Placed at specific stations, Meucci
experimented with both single ocean-immersion plates and
double immersed plate-transactors in these early proposals with
success. Symmetries used involved opened and closed parallel
plates of various metals (similar and dissimilar).

He was the very first to suggest that contact between the
English and North American coast be attempted; there being
no theoretical limit to signals which were impulsed through the
conductive medium of sea water. Special geomantic regard was
to be carefully taken when establishing the stations themselves.
Launching the impulses out across the sea required geological
precision.

The observation of dark Vril channels across the sea has
been a subject of much curiosity since the days of Marconi
(E.Dollard, T.Brown). Experiments have shown that zinc
configurations (rods ensheathed by zinc wrappings) project
excessively intense viscerally sensed collimated beams (ab-
dominal) when water immersed. These configurations have
actually released significant sensate heat-flux across a volume
of space. This beam of viscerally sensed energy increased with
increasing distance and became sharply collimated when salt
was added to the water. The operation of Meucci’s designs
were Vril transactive. Vril transactivity determines the “electri-
cal activity” of systems. 4

Meucci described experiments in which wireless undersea
telephonic communications could be established. Experiments
were described with this concept in mind. Divers were to. be
equipped with small aerial-electrodes. Similar correspondent
aerial-electrodes were immersed at the sea-surface with result-
ing vocal exchange made possible.

Meucci described experiments which were designed to
enable oceangoing vessels to detect and range distantly
moving ships. This design was also made to enable sea-
travellers the ability to discern shorelines. Sea communication
between ships and shore were all described and demonstrated
through conduction telephony.

Meucci was the very first to develop both empathic and
acoustic telephony but in empathic telephony we find Meucci’s
greatest and most grand achievement. Tesla would later allude
to these very developments.

Bell (working in the New York Telegraph Company)
stumbled on the Meucci models which were given to the
company for examination some years earlier. Meucci delivered
these working models so that the Telegraph Exchange might
develop them into an industry. The models were portions of
modelseries which Meucci had been continuously developing
through the decades since his initial discovery of physiophony.
In laying claim to his true and original discovery Antonio
Meucdi realized himself part of the company of discoverers
which included Gray and Reis. Meucci recognized the entire
significance of the court proceedings. He deliberated in order
to irritate the paid court. Meucci calmly and dispassionately
rode out his claim for the sake of the historical record, himself
confident and sure that “the invention belongs to me...nothing
can dissuade my knowledge of this fact”. Examination of the
proceedings reveals the outrageously mocking treatment of this
“irnmigrant” by the court.

The all too frequent discovery and rediscovery of sense
transmission through nerve induction was known from the time
that Meucdi discovered its principle of action in 1847. Others
would follow along in pulse after pulse of similarly amazing
such discoveries. All of these discoveries involved the instanta-
neous transfer of psychic energies (emotive and mental) across
great distances. These frequently would involve the astound-
ingly simplistic artifice of “single-wire transmission”.

The pattern which is observed in telephonic designs of
Meucci, Rossetti, and Stubblefield involves the use of organic
vocal energy to raiseVril thresholds. Organic energy is Vril
energy. The human organism conducts and directs Vril through-
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out its expressions of intent. Stimulating ground Vril with
organically permuted Vril threads heightened sufficient energy
to make startling communications. Vril was the energy which
provided the powerful transfer of intent through great dis-
tances.

The absence of electrical power sources did not interfere
with the powerful transmission of message and eidetic content
despite great distances. In certain instances the bilocational
experience, distant viewing, and empathic communion among
conversants is effected through ground connections. These are
not electrical phenomena. Such effects would later be investi-
gated by later researchers (Tesla, Murgas, Shoemaker, Abrams,
Drown, Hieronymus, Moray and others) when examining
distant intelligence, diagnostics, and location. Bilocational
rapport was one pre-eminent feature which numerous early
wireless (crystal) researchers mentioned.

In several telephonic patents we see the use of isolated
permanent magnets as Vril reactorsites, Dr.A.G.Bell found that
permanent magnets and iron diaphragms did not provide
powerful enough signal strength to transmit through even small
distances with electrical power. Meucci discovered that lode-
stones and special ferruginous powders of exceeding fineness
could produce telephonic transmissions of exceptional clarity
in absence of power sources twenty years before Bell The
nature of the ground conmection was the key toward re-
discovering Vril Technology.

Clarity of signal requires presence of eidetic content.
Several of these devices gave reportedly better response to
code (acoustics). Others gave better response to eidetic content.
Acoustical signals represent eidetic emanations. Humanspeech
is eidetic undulation. The detrital products of such expression
is measured as pressure waves. Code without eidetic content is
not communication.

Telephonic devices responded to eidetic presence and
eidetic undulations. The mere presence of a sentient organism
causes these to respond. One “knows” that someone is “on the
other end” in the utter absence of sound. Speech and human
expression is a Vril phenomenon. Telephone receivers mediate
several orders of eidetic interaction and transmit eidetic intent.
Telephone receivers and transmitters conduct Vril continually.

Vril maintains conductive communion with sensitives
through telephone lines in absence of human use. Vril empow-
ers these superior eidetic transmitters in providing access to
recipients. Other researchers had (falteringly) taken the chal-
lenge of developing Vril Communication Technology for
eidetic transmission. These doorways yet remain wide and
opened for you to seek out. The Bell Telephone Company
absolutely vilified Mr.Meucci, Mr.Gray, and Mr.Reis for their
startling claims of prior discovery. Mr.Meucci (an immigrant)
held a prior caveat (1871) to the acoustic telephone; though
having actually employed the use of both forms (nerve and
acoustic) for conversations between himself and his ailing wife
at least a decade before this date.

Through the use of legislative manipulation, bureaucratic
stone-walling, and financial momentum, these true and noble
pioneers were systematically eliminated from the public record.

Mesmer and Galvanistudied frictions which exist between

protoplasm and special capacitors. Elisha Grey discovered the
frictions which exist between the human organism and electri-
cally charged surfaces. Tones were emanated from arrange-
ments which enjoined hands and resonators. Grey investigated
the behavior of transactive tones in end-terminated transmis-
sion lines. Grey developed Vrilganglial transmitters. Empathic
transmission among communicants is possible through
transactive entunement of Vril signal threads.

Special materials permit differentiation, conductive pas-
sage, and experiential translation into Vril Eidetics. Vril threads
enter synapses of ganglial centres in organisms directly. The
Vril sensory system is the primary sensory mode of the human
organism. Intuitions and visions are received directly into the
Vril sensory system. Vril connectivity extends experience and
consciousness into the external and permeating Vril-ganglia of
the universe. These are found distributed throughout the
universe. One may connect with local Vril ganglia among the
rocks and woods of near regions. One may interconnect despite
the seemingly vast distances of physical space. Vril Eidetics
remove experiential dimensions of distance.

Code and eidetic content are two separate entities. teleg-
raphy makes extensive use of code. Telegraphic systems were
empirically developed to maintain the comprehensive flow of
eidetic content despite the reliance on impulses. Telegraphy is
an unnatural form of communication. Telegraphy is a case
study for discerning differences between code (signal) and
eidetic content.

The true purpose and function of every Vril Technological
component is to transmit modified consciousness in human
operators. Vril Science studies Vril and its potentials in order
to collate knowledge of Vril reactivities.

The pattern which is observed in telephonic designs of
Meucci, Rossetti, and Stubblefield involves the use of organic
vocal energy to raiseVril thresholds. Organic energy is Vril
energy. The human organism conducts and directs Vril through-
out its expressions of intent. Stimulating ground Vril with
organically permuted Vril threads heightened sufficient energy
to make startling communications. Vril was the energy which
provided the powerful transfer of intent through great dis-
tances.

The absence of electrical power sources did not interfere
with the powerful transmission of message and eidetic content
despite great distances. In certain instances the bilocational
experience, distant viewing, and empathic communion among
conversants is effected through ground connections. These are
not electrical phenomena. Such effects would later be investi-
gated by later researchers (Tesla, Murgas, Shoemaker, Abrams,
Drown, Hieronymus, Moray and others) when examining
distant intelligence, diagnostics, and location. Bilocational
rapport was one pre-eminent feature which numerous early
wireless (crystal) researchers mentioned. In several telephonic
patents we see the use of isolated permanent magnets as Vril
reactor sites. Dr. A.G.Bell found that permanent magnets and
iron diaphragms did not provide powerful enough signal
strength to transmit through even small distances with electrical
power. Meucd discovered that lodestones and special ferrugi-
nous powders of exceeding fineness could produce telephonic



transmissions of exceptional clarity in absence of powersources
twenty years before Bell. The nature of the ground connection
was the key toward re-discovering Vril Technology.

Meucci discovered the reality of transmitting eidetic con-
tent and acoustic code (audible words) without batteries. Vril
power in the ground was used by Meucci to transmit through
great distances. Meucci discovered the transactive power of
magnets when secured with grounded terminals. Meucci
employed batteries of magnets in place of electrolytic batteries.
Rossetti and others also later dispensed with batteries entirely.
There were those who developed systems for verbal transmis-
sion.

Meucci developed the art of creating excessively powerful
auric transactors with magnetic powders of extreme fineness.
Meucci discovered that the addition of other material powders
could increase the magnetic density of lodestone. Meucci
developed and experimented with wireless undersea commu-
nications. Meucci was the very first to suggest that wireless sea
communications be established between Europe and America.
Meucci describes experiments which tested his sea-ranging
and detection apparatus on behalf of distant ocean-going
vessels.

His importance cannot be under-rated. His achievements
can never be ignored. Antonio Meucci stands a giant in the
world of invention and discovery. The kind eyes and gentle
manner speak to us a world of restful and quiet dignity.
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IMPROVEMENT IN ELECTRIC TELEGRAPHS FOR TRANSMITTING MUSICAL TONES.

T

o - ) : -, )
Specification forming part of Letters Patent No. 166,096, dated July 27, 1875; application filed
.o o January 19, 1875. v Y

CASE 1‘

To all whom it may concern:

Be it known that I, ELI1sHA GRAY, 6f Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Art of
Transmitting Musical Impressions or Sounds
Telegraphically,as well as certain new and use-
ful Improvemeants on Apparatus for so Trans-
mitting such Impressions or Sounds; of which
art and apparatus I hereby declare the follow-
ing to bea full, clear, and exact deseription.

Iy inveation relates toauovel art of trans-
nitting musical impressions or sounds tele-
grapbically ; which impressions or sounds may
be utilized as siguoals for the transmission of
intelligence. A

My invention is based upon the well-known
law of acousties that bodies vibrating with
different rapidity produce tones of different
pitch; and upon my own discovery that such
vibrations can be transmitted through a tele-
graphic circuit and reproduced in a musical
tone or note of a piteh corresponding with that
originally transmitted, by including in the eir-
cuit animal tissue or other equivalent sub-
stauce, which will cause a slight resistance to
the electrical current at the point of contact

_between such animal tissue and some resonant
conductor of electricity.

My improvement consists in a new and use-
ful art of producing musical impressions or
sounds at the transmitting end of a telegraphic
‘eircuit, by causing interruptions in the electric
currents of suflicient frequency to produce mu-
sical tones, transmitting said tones through an
electric eircuit composed in part of animal tis-
sue,and reproducing them at the receiving end
of the line by means of a resonaut body, which
1s also a couductor of electricity.

My improvement further consists in a new
and useful apparatus for carrying out the ob-
Jjects of my invention; which apparatus con-
sists of the combinatioun of a telegraphic cir-
cuit, composed in part of animal tissue ; a eir-
cuit-breaker capable of producing a musiecal
toue; and a receiver capable of reproducing
that tone at the receiving end of the circuit.

My improvement further cousists of the com-
bination, in au apparatus such as described, of

a series of eircuit-breakers capable of produc-
ing musical tones of different pitch, and a
series of, keys for simultaneously or succes-
sively throwing the circuit-breakers into or
out of operation,whereby several tones simul-
taneously or successively may be transmitted
tbrough a single wire.

The subject-matter claimed will bereinafter
specifically be designated.

In the accompanying drawings, Figure 1
represents a plan or top view of a portiou of
the transmitting apparatus. Fig. 2 is a front
elevation of the same, and Fig. 3 a diagram,
showing an arrangement of parts and circuits
which advantageously may be employed in
working my invention. :

The transmitting apparatus is mounted, as
usual, upon a base-board, A. An induetion-
coil, B, is provided with primary and secound-
ary helices pf the usnal construction. A com-
mon vibrating electrotome, C, having its eir-
cuit-breaking spring « of such length, thick-
ness, and adjustment that its vibration pro-

.duces a musical tone of a certain pitch, forms

part of the circuit. 3
It is obvious that the apparatus may be
worked with a single electrotome,the pitch of
which may be varied by adjustment; but
where a series of tones of different pitch is de-
sired, I prefer to employ a series of electro-

-tomes having different rates of vibration.

Two electrotomes, C (', of identical con-
struction but differing in pitch, are shown in
the drawings, but I propose, under some cir-
cumstances, to use a series of electrotomes
which will give tones extending through one
or more octaves. These electrotomes are, by

-preference, placed in the primary circuit of the

induction-coil, and,when in operation, induce
secondary currents or impulses in the second-
ary circuit of said coil equal in number to the
vibrations of thecircuit-breaking spring of the
electrotome.

An ordinary telegraph-key situated in the
primary circuit opens or closes the connections
of the battery. Each electrotome must have
a corresponding key. In the drawings, two
keys, D D', are shown, both of which, as well
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7 W s the electrotomes, are sitnated in the pri-
mary circuit, which isdivided or branched in
order to pass through them.

Fig: 3 shows the arrangement of the cir-
cuits, The primary circnit F connected with
the battery E passes through the keyes D I),
the magnets of the electrotomes, and the pri-
mary circuit of the induction-coil B. Oue ter-
minal of the secondary circuit G extends from
the induction - coil to the receiving-station
through animal tissue to a suitable resonant
conductor of electricity, which is, in this case,
a hollow metallic cylinder, H, which is con-
nected with the ground; the other terminal, T,
of the induetion-coil passes directly to the
ground in the ordinary way.

The animal tissue interposed between the
wire and the resonuding receiver to complete
the cireuit is shown in the drawings-as con-
sisting of the body of the receiving operator,
who must be insnlated from the ground; but
other substances may be employed which must
possess the specific characteristics of being
conductors of electricity; of being yielding
and elastie; and of having asurface of greater
electric resisting capacity than its interior.

- These characteristices are found in the skin
of the human body; in leather moistened with
acidulated water; inanimal flesh covered with
a membraneous coating; in bacon-rind ; in
pork-skin, especially pieces taken from the ear
or tail; in kid gloves; and in other substances
which need not be enumerated, as they do not
operate so perfectly as those above given.

The operation of the apparatus is as fol-
lows: The closing of either of the keys com-
pletes the primary circuit from the battery
through the electrotome connected with the
key depressed, and the circuit-closing spring
ofsaid electrotome willimmediately be thrown
into rapid vibration, and a musical tone of a
certain pitch dependent upon the length,
thickness, and adjustment of the spring will
be given forth, while at each vibration the
current in the primary circuit of the induction
apparatus will be interrupted. These inter-
ruptions produce correspondingsecoondary cur-
rents or impulses in the secondary circuit of
the induction apparatus, and these secondary
induced carrents or impulses are transmitted
to the receiving-station. Thus, for example,
if the circuit-breaking spring of the electro-
tome vibrates one hundred and twenty-eight
times per second, the tone given forth is that
known as the ‘“‘fundamental C,”’ while one
hundred and twenty-eight terminal secondary
currents or impulses will be induced in the
secondary circunit of the induction apparatus,
and transmitted through\ the animal tissue
above mentioned, forming part of said cirenit,
to the resonant receiver, and will, from sonie
cause not understood or explicable in the pres-

4
)

ronously with the transmitting-electrotome,
and ll:,.hus give forth a musical tone of the same
piteh. o

A metallic plate stretched by metallicstrings

. 166,096

ent stage of the art, vibrate the same synch-.

<

above a sounding-board, such, for instance, ag
the body of an ordinary violin, may be useq
with good effect to receive the vibrations, in-
stead of the hollow c¢ylinder above described,

From the foregoing description it will e 1
seen that musical tones produced at the trans.
mitting - station can simultaneously be pro.
duced at the receiving station however distant.
When two or more keys are simultaneously or
successively depressed, corresponding tones
will simultaneously be transmitted, thus pro-
ducing harmony or melody. ,

‘The interruptions in the primary circuit,
which cause the induced secondary currents
or impulses, may be produced by a nechanieal
cireunit-breaker having the requisite rapidity.
of motion, such as a revolving wheel or re-
volving brush; or they may be produced Ly
providing the vibrating reed or reeds of an
organ with contact-points, so that, as the reed
vibrates, it will transmit impulses correspond-
ing in number per second to the number of
vibrations per second of the notes sounded by
the organ-pipe.

I prefer to use the impulses of the induced
secondary currents as the transmitting me-
dium, as such use affords the most convenient
way of obtaining electricity of high tension,
which is that best adapted for penetrating a
slightly-resisting medium, such as the animal
tissue hereinbefore mentioned.

The secondary coil is not essential, as the
secondary circuit induced in the primary coil
may be utilized for transmitting the signals.

My improvement enables me to operate with
a very slight amount of current, as the bat-
tery power required to produce and transmit
the vibratious is less than one-hundredth part
of the battery power now required to transmit
signals over long land-lines.

My improved method can advantageously
be substituted for the Morse telegraph-alpha-
bet now in general use, as an alphabet can be
constructed on the principle of using tones of
different pitch for the different letters, which
will admit of great rapidity of transmission.

By mecans of my improved apparatus not
only may a tune be transmitted by a single
operator to a distant point, but the different
parts of such tune simultaneously may be re-
produced at A common point from different
places, aseparate partofthe tune being played
at each place.

The apparatus can also advantageously be
employed in studying acoustics and the phys-
ical theory of music.

The combination, with a main line, of an in-
termittent circuit-breaker, or a series thereof,
each adapted to throw upon theline a definjte
numberof electrical impulses per unit of time,
and a key or keys, one for, and controlling,
each such circuit - breaker, are not broadly
claimed herein, as they constitute a part of
the subject-matter of another application for
Letters Patent of the United States, filed by
me February 23, 1875.

I claim as my invention—
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1. The hereinbefore-described art of trans-
mitting musical impressions or sounds tele-
graphically, by producing musical impressions
or sounds at the transmitting end of a tele-
graphic circuit by causing interruptions in the
electric currents of sufficient frequency to pro-
duce musical tones, transmitting -said tones
through an electric circait composed in part of
animal tissue, and reproducing them at the
receiving end of the line by means of a reso-
naat body, which is also a condactor of elec-
tricity, substantially as set forth. -

2. The electro-harmonic telegraph appara*
tus, hereinbefore set forth, consisting of the
combination of a telegraph-circuit, composed
in part of animal tissue, a circuit-breaker ca-
pable of producicg a musical tone, and a reso-

‘nant condactor of electricity capable of repro-

ducing that tone at the receiving end of the
eireuait.

3. Thé combination, substantially as here-
inbefore set forth, of a telegmphlc circuit com-
posed in part of anima! tissue, a resonant re-
ceiver, which is also a conductor of electricity,
a series of circuit-breakers capable of produe-
ing musical tones of different pitch, and a eor-
respondmg series of keys for throwing the cir-
cuit-breakers into or out of operation, where-
by svveral tones simultaneously may be trans-
mitted through a sxnv!e wire.

ELISHA GRAY.

Witnesses:

Wi J. PEYTO\,
E. C. DAVIDSON.
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UNITED STATES -PATENT OFFICF

ELISHA GRAY, OF CHICAGO, ILLINOIS.

IMPROVEMENT IN ELECTRIC TELEGRAPHS FOR TRANSMITTING MUSICAL TONES.

Specificatiou foruing part of Letters Patent No. 166,093, dated Jaly 27, 1875; application filed
January 19, 1875.

To all whom it may concern:

Be it known that [, EL1sHEA GRAY, of Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Apparatus for Transmitting Musical Impres-
sions or Sounds Telegraphically, of which I
hereby declare the following to be a full, clear,
and exact description:

_Myinvention relates to what I term an “elee-
tr paTaply,” anidtebaseéd apon the
fact well knowu to electricians that an electro-
magret elongates under the action of the elec-
tric current, and coutracts again when the cur-
rent ceases. Cousequeutly a successiou of im-
pulses or interruptious will canse the magnet
to vibrate, aud it these vibrations be of sufhi-
cicut irequency amusical tone will be produced,
the pitch ot which will depend upon the rapid-
ity ot the vibrations.

I have discovefed that by interruptiug an
electric current at the transmitting eud of a
line with sutlicicnt trequency to produce a mu-
sical tone by -an instrument vibrated Ly said
interruptions, and transwitting the impulses
thus induced to an electro-maguet at the re-
ceiving end of the line, the latter will vibrate
syuchronously with the transwitting-instru-
meunt, and thus produce a musical tone or note
of a corresponding pitch. The object of my
invention is to utilize this discovery for the
transmission of intelligible signals toa distance
by electricity ; to which end my improvement
consists in the combination of a telegraphic
circuit, a series of circuit-breakers capable of
producing muasical tones of ditferent piteh, a
series of keys for simultaueously or succes-
sively throwing said circait-breakersintoor out
of operation, and an electro-magnet receiver,
which is thrown into operation by the trans-
witter, whereby tounes of different pitch may
be reproduced at the receiving end of the line
by the ase of a single circuit.

In the accpmpanying drawings, Figure 1
shows a plan view of the tranSmitting part of
my imsproved apparatus, the receiver appear-
ing in perspective. Fig. 2 is a view, in per-
spuctive, of the trausmitter.

The transiitting apparatusis mounted npon
a base-board, A, as usual. The induaction-coil
B has the usunal primary and secoudary cir-
cuits. Ao ordinary automatic electrotowe, C,

uas a circuit-closing spring, ¢, 8o adjusted as,
when in action, to produce a musical tone ac-
cording to its length, thickness, and adjnst-
ment. A common telegraph-key, D, is pluced
in the primary circuit to make or break the
battery-conuection. 1n the drawings I have
shown two electrotomes of identical construc.

tion, but of differeut pitch, aud two keys, both

the keys and electrotomes being placed iu the
primary circuit, which is so divided that part
of the circuit passes through each key aud its
corresponding electrotome. The number of
electrotomnes may be increased, so that tones
extending through two or wmore octaves may
be produced. Anu ordinary electro-maguet is
provided at the receiving end of the line.

T gheration of the abbaratusingefuliontr:
Irtie™arrangemeént ‘shown in the drawings

when a key is closed the priwary circuit will
pass from the battery H through that key and
its corresponding electrotome, and will be auto-
matically interrupted in the usual manner.
The spring of the electrotome will thus be
caused to vibrate rupidly and to produce a
tone, the pitch of which is determined by the
rate ot vibration. It is obvious that several
keys may be depressed simultaneously. These
vibratious or interruptions of the current will
simultaneously produce in the secondary cir-
cuit of the inductivn-coil a series of induced
currents or impulses corresponding in number
with the vibrations of the electrotome, and as
the receiving electro-magnet is connected with
this circuit it will be caused to vibrate, thus
producing o toue of correspouding pitch, the
souud of which may be intensified by the use
ot a hollow c¢ylinder, S, of metal, placed oo the
poles of the maguet.

When a single electrotome is thrown iuto
action, its correspouding toue will be repro-
duced on the sounder Ly the ipagnet. When
electrototnes ot different pitch are successively
operated, their tones will be correspoudingly
reproduced by the receiver, and when two or
more electrotomes are simultaneously sounded
the toue of each will still be reproduced with.
out_confusion vn the sounder, by which means
I am enabled to reproduce welodies or tunes.

Mecbaunical circuit-breakers wmight be sub-
stituted for the auntomatic vibrating electro-
tomne, hereinbefore described, aud 1 have, in
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fuet, used such mechanical cireuit-breakers of
various construction; but I found the electro-;
tome more satisfactory in practice. !

In this instance the receiver is shown and
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unit of time, and a key-or keys, one for and
controlling each such circunit-breaker, us it con-
stitutes the subject-matter of another appli-
cation filed by me Febrnary 23, 1875. The

deseribed as operated by the induced current | combination of a telegraphic circuit, an auto-

of the secoudary coil; bul the secondary ox
extra curreut of a primary coil may be used
instead thereof with good effect. i\\’

My apparatus is specially adapted to tele
graphing on long land and submarine lines..
By it letters and signals can be represented
by tones differing in pitch; or the ordinary

.

Morse signais can be made by short and long, |

interruptions in a prolonged tone of the same|
pitch, thus securing great rapidity of trans-
mission. -
An application tor Letters Patent of thed
United States, tiled by me April 18, 18744
shows an apparatus somewhiat similar to thd
one herein described, tor transmitting musica
tones through animal tissue to a resonant ele
trical receiver. Ido not, therefore, claim he
iu anything therein shown. Neither do I claim
herein the combination, with a main line, of
an intermittent circuit- breaker, or a series
thereof, each adapted to throw upon the line

matic circnit-breaker capable of producing a
Nmusical tone, and an electro-magnet receiver
which reproduces the tone by being thrown
into vibration by impulses generated by the
L circuit-breaker, is not, broadly, claimed herein,
as this combination constitutes a part of the
subject-matter of said application, also.

~ ) :

1 The combination ot a telegraphic circuit, a
Nyeries of circuit-breakers capable of producing
usical tones of different pitch, a series of keys
[Yor simultaneously or successively throwing
Psaid circuit-breakers into or out of operation,
dand an electro-magnetreceiver, whichisthrown
into operation by the transmitters, whereby
tones of different pitch may be reproduced at
the receiving end of the line by the employ-
ment of a single circuit.
ELISHA GRAY.
Wituesses:
E. C. Davipsox,
Wx. J. PEYTON.

a definite number of electrical impulses per
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UNITED STATES

PATENT OFFICE.

ELISHA GRAY, OF CHICAGO, ILLINOIS. N

IMPROVEMENT IN ELECTRO-HARMONIC TELEGRAPHS.

8pecitication forming part of Letters Putent No. 173,86 18, dated February 15, 1876; application filed
. January 27, 1876.

To all whom it may concern :

Be it known that I, EL1SHA GRAY, of Chi-
cago, in the county of Cook, and State of Illi-
nvis, bave invented a new und useful Art of
Proéucing Musical Impressions or Sounds and
Transmitting said Sounds Telegraphically, as
well as iwmproved apparatus for so trans-
mitting said sounds, of which the following
is a specification : )

In Letters Patent of the Tnited States
granted me July 27, 1875, and numbered, re-
spectively, 166,005 and 166,096, 1 have shown
aud described methods of transmitting musical

impressions or sounds telegraphically.
. M nt i ventignﬂﬂaagw qﬂi
wh%‘ﬁ‘e‘p ayed by a single

operator, and reproduced, if desired, at a dis-
tant station by apparatus described in the
patents above mentioned, or in other ways
for which applications for Letters Patent fiied
by me and now pending,

‘M3 iBSeulipn primatils oy
ucing musical impress‘ons or sounds
by means of a series of properly-tuned vibrat-
ing reeds or bars thrown into action by means
of a series of keys opening or closing electric
circuits. It also consists in a novel art of
transmitting tunes so produced through an
electric circuit and reproducing them at the
receiving end of the line. My improvements
farther consist in novel apparatus for the pro-
duction and transmission of such tanes. The
subject-matter claimed will hereinafter specifi-
cally be designated.

In the a i ings Figure 1
shows or top view of 8o b
my improved apparatus as is necessary to
illustrate the subject matter herein claimed ;
Fig. 2, a vertical transverse section there-
through on the line z x of Fig. 1; Fig. 3,a
vertical transverse section therethroughon the
line y y of Fig. 2; Fig. 4, a bottom-plan view
of the instr¥ment; and, Figs. 5 and 6 repre.
, Bent views in perspective of certain details of
‘the mechanism,

The drawings show an electrical organ of &
_single octave embodying my improvements
7 in the best way now known to me ; obviously,
;,however, the namber of the keys may be in-
i, creased, and the details of construction of the

< fnstrument may be varied in many well-known

ways without departing from the principle of
iny invention. .

.The wmechanismm is shown as inclosed in a
Lbox or frame A. - A series of vibrating reeds
or electrotomes, 1, 2, 3, 4, 5, 6, 7, 8, each tuned
to produce a note of different pitch, is shown
as mounted in a bar, B, secured upon a stout
frame. : .

The method of constructing and operat-
ing these reeds is fully shown and described
in Letters Pateut No. 165,728, granted to
me July 20, 1875, and need not, therefore,
be recapitulated here. Each vibrating reed
forms part of an electric circuit which is opened
and closed by its respective key 1%, 2%, 3%, 42,
5*, 6*, 7%, 8*, which takes the place of an ordi-
nary Morse key. Each key works on a pivot
¢, (see Fig. 2,) and has a guide-pin, ¢!, to keep
it steady. A spiral spring, ¢% holds the key
up aud keeps the circuits normally open.
"When a key is depressed, both the main and
local circuits are closed by springs, D E, on
the under side of the key, which form part of
the circuit. The keys are in other respects
like those of an ordinary melodeon.

To counteract the tendency of one reed to
be thrown into sympathetic vibration by au-
other when sounded, I mount a series of stops,
J/, each on its respective lever F, rocking ou a
pivot ¥/, and provided with a spring, /3, by
which each stop is normally pressed agaiust
the eud of its vibrating reed after the manuner
of the dampers of a piano. The stop is with-
drawn from the reed whenever its key is de-
pressed, by means of a lever, G, rockiug on a
fulerum, g, and actuated by a piv, G/, on the key.
The vibration of the reed is thus instantly
stopped as its circuit opens, and is prowmptly
released the mowment before the circuit closes
to throw it into action again. The method of
running the main and local circuits in this in-
stance i8 similar to that shown in mmy patent
No. 165,728, above meutioned.

By t{)e mechanisi above described, the
operator is enabled to play any desired tune,
which will Le audible at the spot where played
aund which may be reproduced ,audibly at a
distant station by means of the mechanisin
described in the Letters Patent of July 27,
1875, hereinbefore mentioued, as well as by
other mechanism which forms the subject-

y [Es




matter of applications for Letters Patent filed
by me February 23, 1875, and January 8 187 6.
nventlon-—
€ 1np ucimng
mus:cal impressions or sounds taelegmphlcally,
hereinbefore set forth, which consists in'con-
trolling a series of automatncally and electrl-
cally yibrated reeds, producing tones of dif
ferent pitCh, by\a series of ke sarrangedorn-
fashion and ad» R
single operator.
2. The improvement ¥q the art’sf ffroducing
and transmitting tanes t8 egrap i ly, which
consists in controlling a Re
«ally and electrically vxbrat
tones of different pitem,
arranged organ-fashion aud adapted for 1
ulation by a single operator, tmnsmlttmg the
tane thus produced through au electrie circuit
and reproducing it at the receiving end of the
line, substantially in the manner described.

3. The combination, substantially as herein-

173,618

before set forth, of a series of electrically-
ribrated reeds and a corresponding series of
g Aor<tQntrolling them, arranged organ-

adapted for manipulation by a

Subigtantially .as here.
nbefore set forth, of the vibrating reeds, the
leys, and the atopa actuate
ntrol the reeds.
5. The combination, sabstantially as here-
inbefore set forth, of an electrical organ, an
clectric circuit, and a receiver in said circuit
which reproduces the tune played by the
organ.
In testimony whereof I have hereunto sub-
scribed my name.

ELISHA GRAY.

Witnesses :
E. . DAVIDSON,
H. T. BABRNEST.
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"UNITED STATES

1INl ——IN\ZIII®

PATENT OFFICE.

ELISHA GRAY, OF CHICAGO, ILLINOIS.

IMPROVEMENT IN AUTOMATIC CIRCUIT-BREAKERS FOR ELECTRO-HARMONIC TELEGRAPHS.

Specification forming part of Letters Patent No. 173,460, dated February 13, 1876 ; apphcatxon filed
January 8, 1876.

To all wchom it may concern:

Be it known that I, ELISHA GRAY, of Chi-
cago, in the county ot Cook and State of Illi-
nois, bave invented a new and useful Improve-
ment in Aatomatic Circuit.Breakers for Elec-
tro-Harmonic Telegraphs, of which the fol-
lowing is a specification:

My mvenmon relates to electro-harmonic
teleg S secured 16 ma-dy Let-

ters Pateut of the United  States nambered,
respex.twel\, 176,005 and 166,090, grmted
July 27, 1875. Il:s object is to produce ‘a simo-
ple aud effective circuit - breaker vibrating
automatically with sufficient rapidity to pro-
duce a musical toue of a given pitch, the elec.
trical impulses thus generated being transmit-
ted through an electric circuit, and reprmluced

-at the other end of the line, as set forth in my

patents above mentioned; to which end my
improvement consists in combining with an

organ, or otler wind-pipe, & diaphragm yi. »

brated by sounding said pipe, and an electric
circuit connected with said diaphragm so as
to be opened aud closed Ly its vibrations,.

In the accompanying drawings, which ex”
emplify one of the best ways now kuown to
me of carrying out the obje(,ts of my inven-
tion, Figure 1 represeuts a plan view of my
improved apparatus ; Fig. 2, a side view; and
Fig. 3, a lougitudinal vertical section there-
through on the line z x of Fig. 1.

An organ-pipe, A, is shown as made with

an opening, a, in its side, over which a mem-
branous diaphragm, b, is stretched. One
wire of the circuit is connected with a bind-
ing-post, C, from which a wire, ¢, leads to a
platina point, )/, on the diaphragmn under?
neath ‘a set-screw, D, mounted on a bar or .
frame, d, connected with a binding-post, E, to
which the other wire of the circuit is attached.

When the column of air in the pipe is vi-
brated by sounding the pipe the diaphragm
will vibrute correspoudingly with the muasical
tone thus produced, and open and close the
circuit accurdingly, thus transmitting the vi-
brations to thereceivinginstrument for utiliza-
tion, as mentioned in my patents before re-
ferred to.

Obviously the vibrations of several pipes.
giving notes of different pitch may be simul-
taneously transmitted through a siugle wire
by suitable mechanism.

Wﬁ'.‘.“ Ton, substantially as hereinbe-

fore set forth, of au organ-pipe, 3 membran-

ous dmplu‘a"m vibrated by sounding said pipe,
aud an electric circuit opened and closed by
said vibratious.

In testimony whereof I have hereunto sub-

scribed my name.
ELISHA GRAY.

Witnesses:
Exos M. BARTON,

GEo. H. BLiss.
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ELISHA GRAY, OF CHICAGO, ILLINOIS.

, ‘ : - |
UNITED STATES PATENT OFFICE.

N .

IMPROVEMENT IN TELEPHONIC TELEGRAPH APPARAfUS.

Specification forming part of Letters Patent No. 175,971, dated April 11, 1876 application filed
January 8, 1876.

To all whom it may concern:
Be it known that I, ELISHA GRAY, of Chi-

" cago, in the couuty of Cook and State of Illi-

nois, have invented certaii new and useful
Improvements in the Art of Transmitting
Musical Sounds Telegraphically, as well as
certain new and useful improvements on appa-

ratus for so transmitting such sounds, of whick.

art aud apparatus the following is a specifiea-
tion: )

My invention relates to electro harmonic
telegraphs of the class shown and described
in Letters Patent of the United States grant-
ed to me July 27, 1875, and respectively num-
bered 166,095 and 166,096, and in an applica-
tion for Letters Patent filed by me February
23, 1875.

The object of my invention is to dispense
with local batteries and sounders, and all ad-
justment at the receiving end of the line,
which end I attain by means of an apparatus
which analyzes composite tones trausmitted
electrically through a wire, whereby the op-
erator is enabled to read directly from the
tone transmitted.

_ The subject-matter claimed hereinafter spe-
cifically will be designated.

In the accompanying drawings, which show
so much of wmy improved apparatus as is
necessary to illustrate the invention herein
claimed, Figure 1 is a plan or top view, and
Fig. 2 a side elevation, partly in section, of
one of my improved sounders or receivers.
Fig. 3 is a diagram, showing my improved
transmitting and receivingapparatusasadapt-
ed to the transmission of several tones simul-
tancously.

A resonant-box, A, such as used for intensi-
fying the sound of tuning-forks, is shown as
closed at oue end. A screw-bolt, DD, or other
suitable support secured upon this box, sus-
tains an electro-magunet, B, of well-known
construction. A vibrating tougue or reed, C,
of steel, is also fastened upon the support
D, and is united with one pole of the magnet
B. The free end of -the reed passes close to,
but does no¢ touch, the other pole of the mag-
net. : ’

For convenience of removal or replacement,
all the parts of the apparatus may be auited
by means of a common bolt and nut, E.

The box is tuned to produce a maximum
resonance of the desired tone, and the rced
is accurately tuned correspoudingly. Conse-
queutly, as the reed vibrates, the sound of its
tundamental tone is intensified by the reso-

nance of the box im accordance with well-

known laws of acoustics.

If, now, the electro-magnet be connected in
a telegraphic eircuit in the same way as oune
of my aoalyzers described in the application
aforesaid, and the note be transwmitted by
means of one of my transmitters described
in said application for Letters Patent, the note
will sound in the box, provided the tone trans-
mitted corresponds with that of the box; oth-
erwise the note will uot be heard. Should a
second analyzer be similarly placed in the cir-
cuit and tuned to a different pitch, and a sec-
ond note of corresponding pitch be transmit-
ted, it will sound in the box of corresponding

pitch without affecting the other. The same .

rule holds with a larger number.

I havein practice thus analyzed and repro-
duced as many as eight different tones simal-
taneously transmitted through a single wire;
and, as I have demoustrated, by using the
Morse signals eight messages can simultane.
ously be sent over each wire as rapidly as each
operator can transmit with the common tele-

graphic key, the advantages of my invention

are obvious.

I believe it,however,to be practicable simul-
taneously to transmit a number of messages
even greater than that above mentioned.

The reed C is made of a steel bar with par-.
allel sides, the tuning bLeing done by cutting _

away the sides near the fixed ends, as shown
in the drawings. I find this construction, in
practice, to obviate the tendency of the reeds
to break into nodes, or to respond to notes
other than their own, as has been the tendeuncy
of other forms of reeds tried by me.

I claim as my invention—

1. The hereinbefore described art of trans-
mitting musical sounds telegraphically by re-
producing such sounds at the receiving end
of the line by means of a vibrating reed and
a sounding-box of corresponding pitch.

2. The combination, substantially as here-
inbefore set forth, of an electro-maguet, a vi-
brating reed, and a sounding-box of corre-
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sponding pitch, united at the receiving end
of an eclectric circuit.

3. The combindtion, substantially as here-
inbefore set forth, with an electric circuit, of
a series of electro-magnets, a series of vibrat-
ing reeds, producing musical. tones of differ-
ent pitch, and a series of correspondingly-
taned sounding-boxes, whereby. cach box is

- cansed to sound its own note while rejecting

all others.
4. The vibrating reed, construeted as here-

inbefore set forth, with parallel sides, and with
recesses near its ixed end, whereby its tend-
ency to vibrate in unison with toues other
than its own is prevented.

In testimony whereof [ have hercunto sub-

scribed my name.

Witnesses:
ENos M. BARTON,
GEo. A. BLIsS.

ELISHA GRAY. «
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UNITED STATES PATENT OFFICE.

A

ELISHA GRIAY, OF CHICAGO, ILL., ASSIGNOR, BY MESNE ASSIGNMENTS, TO
THE HARMONIC TELEGRAPH COMPANY, OF NEW YORK CITY.

N\

IMPROVEMENT IN ELECTRO-HARMONIC PRINTING-TELEGRAPHS.
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in sundry Letters Patent of the United States.

granted to me within the past year, and in
varions applications for Letters Patent of the
United States made by me, and now pending.
The objeets of invention are, rst, to adapt
my e ZTiarmonic system of ~telégriphy
to the printing of a message by means of
independently -movable type, aml by means
of mechanism thrown into action by the de-
pression of a Rey at the transmitting-station,
without necessitating the employment of iso-
‘chrononsly-moving type-wheels, or of waiting
for mechanism to register aceurately before
printing; sccond, to print a message on a
letter-sheet, type-writer tashion, by the direct
operation of Keys at the transmitting-stition
controlling local Latteries actuating the print-
ing mechanism ; third, to transmit o series of
tones of different piteh throngh an electric
cirenit, each toue inmdependently actuating a
local Lattery, to print a letter, sign, or chavae-
ter corresponding with that of the particular
key controlling the tone; foneth, to determine,
in adv8uce, through the action of o local bat-
tery, which one of a series of letters, num-
bers, or characters, actnated by a common
motor, shali be printed; tifth, to determine,
in advance, the point on the letter-sheet at
which the printing of the message shall begiu;
sixth, to move a particular type to the point
at which the priuting is done, and there to
mitke its impression apon the paper by meins
ol mechanism thrown into action by the move.
ment of the type itself; seventh, to feed the
paper upon which the message is printed, by
mechanism  thrown into operation by the
printing of the preceding letter; cighth, to
determine, in advanee, what particular letter
«of o series shall be printed, to actuate the
printing mechanismn by the movemeut of the

dusignated.

The-socompanying -deawierms. ropresent: an
apparatus embodying all my bmprovements
in the best way now knowu to me. Obvious-
ly, however, the details of. construction ot the
apparatus may be greatly varied in various
ways without departing from the principle of
my invention; wnd some of my improvements
may be nsed without the otbers, and in appa-
ratas differing in construction from that hero-
in shown.

My improved apparatus consists of two
main portions—a trinsmitter amd a receiver.

Figure 1 represents a plan or top view of
the transmitter, with portions of the casiug
removed, to show the internal construction
more. clearly. TFig. 2 represents o vertical
longitudinal section through the transmitter,
on the line 11 of Fig. 1. Fig. 3 is a bottom
plan view of the transmitter, showing the
method of running the circuits. Fig. 4isa
back view of one set of transmitting-reeds.
Fig. 5 is a diagram showing the method of
running the main and loeal cirenits through
u single transmitting-key and vibrating reed
of a series, Fig. 6 is o plan or top view of
the receiving apparatus, on the line 2 2 of
Fig. 10. Fig. 7 is a bottom plan view of the
top plate of the receiver. Fig. 8 is a vertical
longitudinal sectiou thercthrough, on the liné
t4of Fig. 7. Fig. 9 is a transverse section
on the line 335 of Fig. 8. Fig. 10 is a vertical
longitudinal section ou tie line 3 3 of Fig. 6.
Fig. 11 is a top view of the-apparatus for
carrying the paper, and Fig. 11% is a vertical
transverse séetion therethrough on tho line
6 6 of Fig. 11, Fig. 12is a detail view of a
portion ot the locul cireuit-breaking mechan-

[
Specification formiug part of Lettors Patent No. 179,349, dated July 4, 1876; application fled .
April 12, 1376.

To all whom it meay concern: particular type selected, and to actnate the

Be it known that [, KLisma GraAY, of Chi- | feeding mechanism by the type thus selected;
cago, in the county of Cook and State of IHli- | and, ninth, to control-the printing mechanisin
nois, have invented a new and usefal Art of | by means of a compound magnet constituting,
Eleetro-1farmonie Telegraph-Printing and an | in fact, o single one. <
Improved Electro-Ilarmonie Telegraph-Print- These objects I attain by certain novel ap-
ing Apparatus, of which the following is a | paratus heréfiafter-sét- foréh,the novel ‘con-
specilication : struction and combinations of which appa-

My present invention is based upon a.sys. | ratus form a portion of the subject-matter of
tenrofetertro nTemonte teleirraphy deseribed | my invention, which is hereinatter specifically

“ism which releases the paper carrying mech-

anism. Fig. 15 is a similar view of another
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portion of the same apparatus. Fig. 14 is a
détail” view of .the paper-feeding apparatus
fur spacing the lines of the message. . Flg. 15
is o bottom plaz view of the parts sbown in
Fig. 6, showing the mode of ruuning the cir-
cuits. « Fig. 16 is o detail view showing the
method of rnuning the circuits of the print-
ing and paper-feeding mechanismn. Fig. 17 is
a.skeleton diagram of the veceiving and trans-
mitting mechanisms, showing the method of
connecting the circnits. Fig. 18 is an end
view, and Fig. 19 a side view, of the compound
analyzing receiver. Figs. 20 and 21 are de-
tail views of the shunting-pins of the analyz
ing-spring, and Fig. 22 shows a plau view of
a star-wheel, for actuating the type - shifting
levers, detached, :

The transmitting apparatus shown in the
accompanying drawings is substautially simi-
lar, in its gencral construction, to that shown
in Letters utent of the United States, grant-
ed to me February 16, 1876, as No. 173,613,
with the exception hereinafter stated.

In thiy instance the apparatus is designed
for printing tweunty-seven characters, and for
operating a tripping apparatus, whereby the
printing meehanismn at the receiving end of the
line may be automatically restored to its nor-
mal position during any portiou of its operu-
tion of printing a line.

In order to avoid the complication of using
twenty-cight different keys and their corre-
sponding transmitting-reeds, I have devised
meany whereby the whole twenty-eight char-
acters nay be transmitted by the employwent
of nine primary keys, three shifting-keys, and
a strip-key,” thus reducing the number of
Keys employed more than one-halif.

The primary keys are each marked with
three Tetters, numbers, or characters, and to-

- gether with the trip-key and shiftiug-keys are

arranged organ-tushion, as shown in Fig. 1,
on a suitable base board or frame, A, upon
which the transmitting-reeds are moanted, in
the manner sbhowu in the drawings.

In order to secure convenicnee of construc-
tion, and a compact arrangement, the scries
of transmitting-reeds arearranged in two sets,
B I, of similag construction wounted upon
the base-board of the frame, as shown.

CThe broken lines in Fig. 1 represent the
counection of the keys with the transmitters.
Iig. 3 shows a view of the connections as ar-
ranged beneath the base-buard directly under
the transimitters  Fig. 5 shows a method in
which the wain and local batterics are con-
nected with a single key and vibrating reed of
the cirenit.  Each one is a duplicate of the
other, and their circuit-conuections are sub-
stantially similar to those shown aud deseribed
ur my patent of” February 16,1876, above-men-
tioned ;5 and as they, moreover, will be readily
1{1.:!m~.~:tuml from the figure, a detail deserip-
tion of the constrnction and operation of these
parts is deemed unnecessary.

Tu the operation of this apparatus the cir-
cuit is nuimally opeu, but the depression of

TN T N\ AT

129,349,

any key connects the main battery to line
through its correspowding transmitter. Eaeli
of the thirteen keys above-mentioned has its
own independent analyzer at the recciving
end of the line.

In the present arrangement the organization
is such that there are twenty-seven printing-
type at the receiving-end of the line, corre-
sponding with the lettered keys, as will here-
inafter Le more fully explained.

These type_ are arranged-in sets of three,
ounie of each set being operated by each let-
tered key. Which one of these three letters
shall be printed is determined by depressing
oue of the shifting-keys 1 2 3, which operate
the type-shifting mechanism of the receciver
in such manuver that, in the present instance,
when the key 1 is depressed, the depression of
the lettered keys will print the letters on the
row included between the letters E and XN in
Fig. 1. When key 2 is depressed, the n.iddle
row of letters only will be printed at the re-
ceiviug end of the line; and when key 3 is de-
pressed, the type corresponding with the outer
row only will be acted upoun. When the key
marked “trip” is depressed, it operates to re-
store the paper-carrying mcchanism to its nor-
mal position or starting-point, us will be here-
inafter wore fully explained.

In the orgunization showu in the drawings,
the keys 1 2 3 are operated independently of
the lettered keys or trip-key ; but when ecither
of said numbered keys is depressed, it makes
no difference where the lettered Keys aore
tonched, as they can only print the letter of
the row corresponding with the numbered key
depressed.

As a modifieation of this device I contem-
plate so constructing and combining the keys
that each letter shall be mounted on an inde-
pendent movable section, attached to the key
by a movable counection, in such manuer that -
when a particular letter is depressed it shall
operate the correspondingly-uumbered key,
and thus cause it to shift the proper type
without the neccessity of touching bLoth the
lettered and the trip keoy, as is nccessary un-
der the organization shown in the drawings,

This result can readily be attained in two
ways; first, by means of a coutact-point ou
the key which shall close the circuait or tone
of the properly-nnmbered key, thus actuating
the type-shifter at the receiving end of -the
line Lefore the lettereil key closes its own cir-
cuit to actuate the type. This result way also
Le attained by combining levers or other suit-
able devices connceting each key with the con-
tact-point of the numbered key, although I
prefer the first-mentioned plan, as being less
complicated.

The manner in which the transmitters and
receivers are connected will readily be ander-
stood Ly inspection of Fig. 17, in which 1, 2,
and 3 represent the numbered keys, and N W
a lettered key. [t should be stated, however,
that the local battery of the transmitter 13
owitted in this tigure, to avoild cowplication,
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but it is shown in Fig. 5. The depression of
cither key closes both the main and local cir-
cuits of the transmitter, and sends to line vi.
brations or impalses of the clectro-tone or vi-
brating reed corresponding with the key.
These vibrationus pass through the magnet C
C! of the analyzing-receiver, and are repro-
dueed on the corresponding vibrating tuned
bar or reed 12 3 or N W. Each bar is pro-
vided with a circnit-breaking lever, ), vibrat-
ing more slowly than the bar, as described in
Letters DPatent No. 166,004, granted to me
July 27,1875. These circuit-breaking levers
coutrol a loeal Lattery, L B, No. 1, which re-
mains normally closed, and is short-cirenited
throngh thevibrating barsoranalyzing-springs
and levers above mentioned. Each analyz-
ing-spring is provided with a loop passing
through a corresponding local magnet, 1, 10,
11, ot 12, the terminals of which loop conncet,
respectively, to the analyzing spring and with
its circnit Lreaking lever, so that when the
circuit-breaking lever is out of contact with
its vibrating-bar the shunt or short circuit is
taken oft tromn its corresponding magnet, and
the current tiows through the mmagnet; but
when the vibrating Lar and circuit-breakng
lever ave in contact, the shunt comes into
pl:;_v, and no current passes through the mag-
net. .

The circuit-breaking devices, as abeve re-
marked, are shown in my patent of July 27,
18753; Lut the method of running the circuits
and actuating the magnets herein shown' js
new. .
Four vibrating bars only are shown in Fig.
17, to avoid complication; but it will, ot
course, be anderstood that the bars will cor-
respond in number with their transmitting-
keys—that is to say, in the present instance,
there would be thirteen in number, each bar
having its own loop and local magnet. In
this instanece nine magnets are employed for
actiating the type—three for the shifting
mechanism, and one for the tripping mechan-
s,

In Fig. 6 the velative arrangement of the
nine type-actuating maguets, 1 to 9, and the
shifting - magnets 10, 11, and 12 are clearly
shown,

Having thus indicated in a general way the
method of running the cirenits, [ will now pro-
ceed to deseribe the details of the receiving
apparatus,

I will first deseribe the compound magnet €
C', by which the vibrating bars are actuated.

In another application for Letters Patent of
the United States tiled by me simunltancously
herewith, I have shown a different method of
mounting i series of vibrating Lars or analyz-
ing-receivers, each tuned to a diflerent piteh,
upon a comnon nragnet, so that each will ana-
lvze its own toue from a series simultancously
transmitted through the single magnet. 1 do
not, therefore, broadly, elaim in this applica-
tion this deviee, except in combination with

other mechanism not shown in the applica-
tion above mentioned. In this instance the
magnets C C' are mounted npon bars C* c*
couneeting their respective poles, and mounted
in a frame, D, (see Figs. 18 and 19,) which also
show a method of mounting the vibrating bars
and cireuit-breaking springs.

It should be observed that the bar marked
14 in Fig. 18 is inoperative in the organization
hereinbefore deseribed, having no correspond-
ing transmitter. The bars are connected with
the frame by means of insulated pins 4 d,
(shown in Figs. 20 aud 21,) one set of pins be-
ing mde adjustable, as shown in Figs. 18 and
19, by set-screws, or otherwise, and admit of
the proper tuning of the bars to correspond
with their transmitters.

I will now proceed to describe the organiz:-
tion I have effected for actuating the type-
ghifting and type-actuating mechanism, so as
to cause one lever to actuate cither onc of
taree type.

Fig. 7 represents a plan view of the type-
bed, showing a series of gnideways or grooves
radiating’ from a common center, in cach of
which a type slides freely endwise. In the
present instance the organization is such that
each type successively moves to a common
center, and is strack up against a platen, to
make an impression on the paper earried
thereby, and is then retracted out of the way
of the succeeding one, all these operatious be-
ing performed antomatically. In this instance
the type is shown as made in the form of a
bent lever, with the letter put on the end of
the short arm ot the lever, as woving forward
radially to their working position, and then,
Leing struck laterally to make their impres-
sion, retracting in the same way as they ad-
vanced.

The type ave actuated by a vibrating shifter-
lever, which I will now deseribe.

The details of the shifting mechanism are
shown in Figs. 6, 7, 8, 9, 10, 17, and 22, In
this instance the twenty-seven type shown in
Fig. 7 are wrranged in sets of three, corre-
sponding with the respective transmitting.
keys.

Tle operation of the type shifting and print-
ing mechanism will readily be anderstood by
reference to Fig. 17, which shows the three
type-shitting keys 1 2 3 and a letter-key, N
W. If it is desired to print the letter N, the
key 1 is dirst depressed, thus sending vibra-
tions to line synchronizing with the funda-
mental of the reed 3. This takes ol the
shunt from the corresponding loop at the
point where the vibrating lever b comes in
contact with the bar, and allows the enrrent
of the local battery to p ss through the mag-
net 10 of the series of shifting-ngnets 10, 11,
and 12, .\ lever, I3, on the armature of this
magnet is thus attracted toward it and vi-
brates a shitter-frame, 1, upon a vertical
rock-shaft, f, carrying a star-wheel, 1Y) having
nine arms radially slotted to correspond with
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each set of the type-actuating magnets 1 to 9,
incinsive.  On the armatuare of each of thesa
magnets is mounted a rod, I, movable radial-
Iy and emdwise in the frame M, and carrying
upon. it a rockinz shifter-bar projecting both
above and below it. The lower end of this
bar slides in the corresponding slot in the
star-wheel above meuntioned, while its upper
end moves in a path coincident with one or
the other of the type-slides in which it is
adapted to work, ag shown in Ilig. 9.

Now, when the armature-lever E is attract-
ed, a8 above explained, the rocking of the
shifting-frame E’ causes a partial rotation of
the star-wheel, which correspondently shifts
the position of the whole series of shifter-
bars. In this instance the Dbar deseribed
would bLe shifted to tho position shown in
dotted lines, Fig. 9, marked with the letter N,
which would correspond with the position of
that letter in Fig. 7, and each shifter-bar
would ocenpy the same relation to the letters
incinded between E and N of Fig. 1. Were
the shifter-bar vertical or on the letter W each
shifter-bar would oceupy a corresponding re-
lation to the middle row of letters in Fig. 1,
and so in regard to the outer row. This
movement takes place before the type-actuat-
ing mechaunism begins to operate, and couse-
quently, this movement i§ exerted npon the
type or series of types previousiy determined
by the shitting mechanism,

The armatnre H of the magnet 1 is con-
nected with and actuates the slide-bar above
mentioned, which carries the shifter-bar. In
this instance, as soon as the shifting-bar is
shifted in line with the type N, the armature
Il is attracted by the magnet 1, which forces
the sliding rod I and shifter forward aguinst
the type, thus driving it forward in its groove
to the central point of the machine where the
impression is made.: At this mowent a con-
tact-point, ¢, on the armature LI, strikes a
point which closes the circuit of the inde-
pendent local battery and actuates a series of
clectro-magnets, 13, 14, and 13, the two latter
operiating on one armature. Tle attraction
of the armature I by the magnet 15.throws
up » printing-lever, I’, which strikes the type
up against the paper carried on a platen, J,
and makes the impression at the same time
tho magnets 13 and 14 draw down their arma-

_tare:K, Ilig. 10, which retracts the pawl & op-

erating on a spur-pinion, L, gearing into a
feeding-rack, I, connected with the paper car-
rying mechanism.  As soon as the key is re-
lcased at the transmitting-station the cireuit
is shunged, thas releasing the type-actuating
armature of the magnet 1, and breaking the
cirenit of the printing and paper-feeding may-
nets 123, L4, and 15, which allows the type to
drop and be retracted by its spring M/ to its
normal position. A spring, &, then retracts
the armature X of the magnets 13 and 14,
fuorcing the pawl forward and actuxting the
feed-bar and moving the paper-carryiug mech-

anism forward a distance snflicient to afford
spiee for the next-letter, in & manner similar
to an ordimdry writer. This process i3 re-
peated with each sucecessive letter.

When the paper-carrying mechanism has
been fed along a distance equal to the length
of' the line which the machine is adjusted to
print, the feed-carriage N strikes a lug, », on
a sliding bar, O, and moves it endwise in its
frame until its point o’ comes in contact with
a spring, p, which closes the local battery of
the magnet 16. This draws down an arma-
ture mounted on a lever, I}, rocking on a pivot,
¢, and curying the gear-wheel above men-
tioned, which actuates the feed- bar. The
drawing down of the armature lifts this gear
out of contaet with the feed-bar, and the pa-
per-carrying mechanism is immediately re-
tracted by the spring I, The platen in this
instance counsists of 4 roller around which the
paper passes, which roller rotates in bearings
in the sliding carriage. During its forward
movement the platen is prevented from rotat-
ing by means of a series of pins, s, on a wheel,
S, on the sime axis as the platen, which pins
pass on each side of a guide-bar, 3. On the
backward movement of the slidimg. carringe,
howeser, oue of these pins strikes against a
pivoted spring-switch, ¢, under the guide-bar,
which deflects the pins and turns the platen
a distance equal to that desired for the dis-
tance between the rowsof type. On the noxt
forward movement of the feeding-carringe the
peint of tho spring-switch yields to allow the
pin to pass without turning the platen, and
a8 soon as the pins pass the point of the switch
it is thrown open again by a spring in readi-
ness for the next backward movement ot the
carriage after the printing of' the line is cowm.
pleted.

The carriage can be thrown back at any de-
sired point in the line by pressing the trip-
key of the transmitter, which, through a cor-
responding analyzing-spring in the receiver,
throws the local circuit into counection with
the magnet 16 in the same manuer as that de-
seribed as taking place by the operition of the
sliding bar, thus releasing the sliding carringe
and allowing it to return to its starting-point.

It will thas be observed that the operator
at the transmitting-station is not only enabled
to print at the receiving-station any letter de-
sired, and automaticaliy to shift the paper to
commence a uew line, type-writer fashion, but
e is also enabled to shift the sliding carriage
at the recciving station at’ will by mesus of
his trip-key to commence i new line.

I propese te employ a ribbon fed between
the paper and type by well-known mechanical
means, such as commonly used in type-writers,
which, to avoid complication, is not shown in
the drawings, and which needs no deseription.

- I contemplate using a web or long strip of
paper, so as to dispense with the constaut
watching of the receiving instrument by the
attendaut, and by means of the trip-key above
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mentioned the papercan be fed along s0 as to
leave a space between each uessage to permit
of their being separated and delwered with-
out rewriting.

[ am thus enabled by my invention not only
to print a telegruaph-message without the use
of & type-wheel, and without the use of syn-
chronously-moving step-by-step (or ste.ulxl)-
revolving) mechanism such as has beretofors
becu universally employed, so far as my knowl-
edge extends, and thus save the tiine neces-
sary for the type to come into position, the
operator’s ability to transmit being thus, by
my invention, the ouly limit to the speed of
the apparatas.

I am also enabled by my invention to print
messages in the form of a page or letter-shect
in contradistinetion to printing it in a single
line and on a narrow strip, as heretofore lias
been the case.

I am further enabled to determine in ad-
vance, by the transmnission of one tone, which
one of a series of type shall move to make its
impression, by throwing it into connectioi
with mechanism actuated by the tone appro-
priated to the pamcular type to Le printed.

= 1. The her gdescribed art of electro-
harmonic telegraplh - polsinng, which consists
In printing each letter at the receiving-station
Ly the direet and instantaneous action of a
local Lattery coutrolled by a_ka¥eat the trans-
mlttm"-stauon corresponding wibh said letter,

2. The bereinbefore-described arbef electro-
harwonic telegraph - prmting, which “egusists
in printing a message on a letter- sheet,\t
writer fashion, by the direct operation of
at the tr.msnnmu" station controlling
butteries .u.tlmtmg the printing mechyaism. N
3. The hcrunbt.tur:-dcscrxbet >

harmonice telegraprhrint
transmitting different piteh through
n ('lw.tl eirenit by weans of correspondnw
Wl reproducing said tones at the re-
cCiving-station as a weans of actuating local
Datteries controlling priuting medx.umm,
which prints a letter Lmrwpomhuw with that
of the key controlling the pmucul.u tone
which throws the local b.xttcr) into operition.

4. The liereinbefore-described art of electro-

harmonie telegraph-printing, which consists in
determining in advance, through the action
of one locad battery, which one of a series of
letters, numbers, or clnmctm.s shall be printed
by mechanism actuated Ly another local bat-
l:u\.
5. The improved art of cloctm\i-harmonic
telegrapl-printing, which cousists in deter-
mining in .m\.xtluu, by means ofione local
battery, the point at which the pxmluw of the
message, by another local battery,) shiall be-
"IH. ‘

G. The ln_runbcfogc deseribed art of electro-
harmonic telegraphyinting, which consists
in throwing forward a p'utu.ul.u‘ t\'pe to be
printed by one local battery, and®nakine an

5

impression by that partipular type by another
local battery antomatically thrown into action
-by the movement of theitype.

7. The hereinbefore-deseribed art of electro-
harmonic telegraph-printing, which congsists
in feeding forw vard the paper upon which the
message is printed by mechanism throwu into
operation by a local battery controlled by the
printing ol the preceding letter.

8. The hereinbefore-descriped art of electro-
harmonic telegraph-printing, which cousists
in touching a key which transmits a particu-
lar toue, by Whtth one local bLattery deter-
mines in ‘ul\'auce what partictlar letter shall
be printed ; carries forward the\type selected,
which, in turu, actuates another b.sttely
which makes.the impression and cqutrols the
feeding mechauism.

9. The oombmat.xou, substantially 3s herein-
before sep forth, of a reciprocating type mov-ul
inone dwectxon by the armature of th¥€lectio-
magnet], and in the other by a spring

10. The combination, substantially as here-
inbefure set forth, of the armature ot ghe mag-
net, the endwise-moving frame, the ggpe piv-
oted thereon, and the retrac ting-spring at-
\eched directly to the type. ,

11. The combination, substantially
inbefore set forth, of a series of_tf
Lle radially relatively to a conmm
shipper acting upon one of the s¢
series of electro-magnets, which

'zu,t.iou of thie shipper.

2. The combination, substantially as here-
mb-.fore set forth, of a series of_tfhe, a car-
rier or shifter b.\r acting upon cither one of
said type, a series of clectro-maghets which
control the selection of the type fo be acted
upon, and a second electro-magngt whitch nct-
ates the type selected.
I‘hc combnmtwu, sub»t’mh. Iy as here-

as here-
)¢, MOVt -
center, a
ies, and a
ntrol the

ing-ca
:,eries, a eru.s of clec tro-magnets v hich select
the type Yo be acted upon, a sceond elecetro-
magnet w hu.h actnates the type selgeted, an

4 third electro- magnet w hich act

printing-lmmuu:r, to muke an imyfeasion of
the sclected type.
s here-

14. The combination, uubI:;l)tl
inbeiore set forth, of an eledtro-magnet tor
actaating the peiuter-hapaicr, and an  electro-
magnet tor actuating tht paper-feeding \nu.h-
anism.

13. The combination, substantinlly as: herc
inbefore set foceh, in an electric cireuity of a
vibrating reod producing a musical toue, or
a definite number of vibrations per unit of
time, A Key controlling said \llndtlvlh, i cor-
responding reed at the receiving end df the
line, a local battery controtted l»_y said gibra-
ting reed or circuit-breaker, and n \L tro-

m'wnet the armature of which carries ‘e
for the purpose specified. «t/-’-)
16. The combination, substantially as here

inbefore st forth afl electrie (,m,mr of o
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series of civenit-breakers eapable of produc-
ing tones of different sitch, a series of corre-
sponding receivers, @ series of g ontrol-
ling the transmission of said topes, a series of
local hatteries controlleg Ly the vibrating re-
ibe gontrolled direct-
3 0t the local bat-

Iy Ly the clectro-magn
teries.

17. The combination, s@bhstantially as here-
inbefore set forth, in 4t alectric cirenit, of a
series of transmitting.¥exs, printing mechan-
ism controlled by Keys, aml a shifting-
key for determining i advance wlhich letter
of a series, warked jon each key, sball be
printed. 4

1S. The combinatiok, substantially as here-
inbefore set forth, in M electric cireuit, of
printing mechanism, keys coptrolling said
printing mechanism, Thg—2% tip-key, which
determines the point at which the printing of
tho message-begins. !

19. The combination, substakially as here-
inbefore set forth, in af electgric circuit, of
printing mechanism, kegs for controlling the
printing mechanisi eys [6:‘ determining
which one of a seriesof tvpé shall be printed,
and a trip-key whic) determines the point on
the paper at whicly/the printing shall begin.

20. The cowbiyation, in an electrie circuit,
substantinlly ag’hereinbetore set_forth, of ap-

paratus for transmitticg tones of different
Mﬁs_(\:ontrolliug said apparatus, receiv-
ers whielanalyze and reproduce siid tones,
and independently-movable type, each con-
trolled by its_pazti 3 N
4 ambination, substantially as here-
Clore set forth, of a paper-carrier, & spring
for moving it in one direction, a feed-bar, and
a gear-wheel mounted on the armature of the
clectro-maguet, and adapted to be thrown into
or out of mear with the feed-bar by the move-
ment of the armature.

22, The combination of the paper-carrying
mechanism, a feed-bar, a gear-wuecl actuat-
ing said bar mounted on the armatare of oue
electro-magnet, and a feed-pawl mounted on
the armatare of another electro-magnet.

23. The analyzing-receiver hereinbefore de-
scribed, cousisting of the combinatiou of two
or more magnets, with their like poles anited
by connecting-bars, coustituting in tact one
magnet,and a series of tuned receiving-springs
vibrating near suid Lars, so that each shall
reccive its proper tone from said magnet.

In testimony whereof I have hereuuto sub-

seribed my name.
ELISOA GRAY.

Witnesses:
WM. A. SKINKLE, .
Wu. J. PEYTON.
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UNITED STATES PATENT OFFICE.

ELISHA GRAY, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS,

TO THE HARMONIC TELEGRAPH COMPANY, OF NEW YORK CITY.

IMPROVEMENT IN ELECTRO-HARMONIC TELEGRAPHS.

Specification forming part of Letters Patent No. 186,340, dated January 16, 1877 ; spplication filed
January 27, 1876.

To all whom it may concern:

Be it known that I, ELIsBA GRAY, of Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful im-
provement in the art of traunsmitting and
analyzing musical impressious or souunds, and
in apparatuas for so transmitting and analyz-
ing such souuds, of which the following is a
specificatiou :

invention more especially relates to an
electro-izrmewiesystenrof muitipie telegraphy
heretofore invented by me, aud secured by
sundry Letters Patent of the United States,
in which composite musical toues are trans-
mitted through a single wire, and analyzed or
separated at the receiving end of the line Ly
vibrating reeds, bars, or strings, tuned corre-
spondently with the respective transmitters
of the composite toues.

In an application for Letters Patent of the
Uuited States filed by me February 23, 1375,
for trausmitting musical vibratious by elec-
tricity, 1 have shown not ouly the various de.
vices for transmitting or receiving the musi-
cal impressions ; bat also one method of ar-
ranging the electric circuit for prodacing the
desired result, including the relation of the
main battery to the line and instruments at
both ends, aud described the effects produced.

In my prior patenta and application above-
meutioned, the full force of the battery was at
all times exerted upon the line—that is to say,
when one transmitter was employed, and the
others were at rest, it worked with the full
force of the whole main battery, and when all
the transwmitters were employed, the same
force was necessarily divided amoug thew;
consequently the amplitude of the vibrations
of any giv -n tone would diwminish or increase,
accordiug to the number of toues simultaue-
ously sent to line, thas renderiug analysis at
the receiving end ot the line more difficult.

My preseutimprovement coutewmplates the
avoidance of this objection, by insuring the
transwmission of tones of aniform amplitude of
wave, whether a greater or less number of
tones be traunsmitted simultaneously, which
end I attain Ly combining each transmitter
with its respective section of the main battery,
by a short or shunt circuit, in such manner

that each section is utilized for the transmis-
sion of the vibrations for its own toue, with-
out interfering or drawing upon the other
scection of the battery, or opening the wain
circuit. and when not transmitting, the anem-
ployed sections of the battery flow steadily Lo
line, without atfeoting the working transinit-
ters of the other sections.

My improvement thus possesses two dis-
tinguishing characteristics : "first, that of a

“main circuit always closed; and, second, the

passage through this cireuit of a smooth cur-
reut, 30 to speak, wheu all the transipitters
are quiescent, each transmitter when in op-.
eration throwing its respective portion of said
curreut into vibration, so thut there may be a
sinooth current, and one or more vibratory
waves simultaneously transwmitted through
thecircuit, or the euntire current may be throwu
into vibratiou.

The subject-matter claimed hereinafter will
specifically be designated.

The accompanying drawings represent a
perspective diagramn of so much of my im-
proved apparatus as is necessary to illus-
trate the subject-matter claimed.

I have shown this apparatus as coustructed
in the best way now known to me; bat it is
obvious that the details of construction of its
various parts wmay be varied within certain
limits, in ways woll kuowu to skitiful elec.
tricians.

1 bave showu three transmitters with their
batteries, and corresponding receivers at each
end of the line, so arrauged as to trausmit
three messages each way simultaneously ; but
a greater or less number of trausmitters and
receivers wmay Le employed, and they might
Le so arranged as all to transmit one way in-
stead of in opposite directions.

It is deemed uunnecessary to describe in
detail here the constructiou of the buttery,
as it forms no part of the subject matter
claimed, and any of the weli-knowu batteries

of the present day will work effectively with

my improved apparatus.

The construction of the transmitters and
receivers is fully set forth and described in
my Letters Patent and application above-
mentioned, and needs no reiteratiou here.
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Each battery is connected with its respect-
ive transmitter by a short circuit or shant
wire. Starting with battery No. 1, G is the
ground-wire connected at the plus (+) pole of
the battery, which battery is connected up in
the ordinary way and runs to line ac the other
or minus (—) end, through the analyzing-re-
ceivers F/ E’ D', The line counects at the
other end through the analyzing-receivers C’
B’ A’ to the plus (+) pole of battery No. 2
and passes through in the ordinary way uo
the ground-wire G’ at the miuvus (—)pole of
said battery.

The circuit, thus far, i3 similar to an ordi-
nary Morse circuit closed, and witbout a key
or otber meaus of making or breaking the cir-
cuit.

A BCDE F represent six sets of trans-
mitters, each set being composed of a com-
mon open circuit, Morse telegraphie key, an:i
a wmusical-tone transmicter, such, for instauce,
as that described in Letters Patent No.
165,728, grauted to me July 20, 1873, for im-
provemert in transwitiers for electro-har-
monic telegraphs. These transmitters are ali
alike in coustruetion, but each one is tuned
to a different pitch, and bas a receiver, A’ B’
C’ D’ E' I, correspondently tuned, at the
other end of the line. .

Each battery is divided into sections 12
4 5 6, not by separating or discounecting. its
cells, bat by throwing a short circuit or shunt
wire around each section. For instauce, the
first short circuit of battery 1 consists of the
wires a b, the secound of the wires b ¢, and the
third ot the wires ¢ ¢/, and so on. The nuam-
ber of cells in each section is determined Ly
the distance the tone is to be transmitted.

Each shunt-wire rans through its own key
and vibrating trauswitter. For instance, in
section 1 of battery 1, which is at the line end
of the battery, a wire, a, passes from the mi-
nus (—) pole of the battery to one biuding-
screw of the trausmitter A, at which point
the circuit divides, one branch connecting to
line L, and the other to the vibrating bar of
the transmitter through the break - point,
which i3 in this instance a shunting-point.
The circuit then passes to the other binding-
screw, and thence to the key-lever.

The anvil or lower poiut of the key is con-
nected directly with the ends of the wire b,
which forms tbe dividiug-line between sec-
tions L and 2, forming part of ihe short circuit
of each section, aud so on. Now, if the reed
or bar of transmitter A be vibrated by its lo-
cal Luttery, (which is owitted frowm the draw-
ing to avoid complication, but the operation
of which is well understood,) aod the key be-
longing to it and in the same circuit with it
Le depressed, the shunt-circuit around =sec-
tion 1 will be cowpleted every time the vi-
Lrating bar or reed makes coutact with ity
break-point, thus produciug a set of waves or
electrical vibrations throughout the line, the

‘waves succeeding each other at the rate per

second correspondiug to the vibrations of the
transmitting reed or bar, which waves will
induce corresponding impulses in all the mag-
nets of & power approximating one-sixth of
the whole battery.

Although these magnetic impulses are in-
duced in all the maguets in the circuit, one
only will inake an audible response, except
to a very delicate test, which oue, in this in-
stance, will be the receiver marked A’, as one

whose reed or ribbon (or reed and box, as the-

case may be) is tuned correspondently to the

transmitter in operation. Al! the other sec-

tious of the apparatus are connected up and
operated in a manner precisely similar, each
operating on its own section of battery. Bach
transwitter differs in pitch from every other
oue, aud has jitscomplement in its correspond-
ing receiver.

It will be observed -that by working with
this improved system the main circuit is
never opened, owing to which fact the integ-
rity of each set of waves is preserved intact,
thus rendering aunalysis easy at the receiving
eud of the line.

The urility ot the device has been amply
demonstmted YRF2RE

0 g
mally transmxttmg compome t;ones, berein-
before set forth, which cousists in working
a closed circuit with a continuous current
from a main battery, portions ot the whole of
which current are thrown into vibration at
will by the traus

2. The improvewment m theart of telegraph-
ically t.ra.usmnttmg‘ and aualyzing composite
tones, bereinbefore" set forth, which consists
in workiug a closed ‘circait mth a continuous
current from a main bYattery, portions of the
whole of which curreubare thrown into vibra-
tiou at will Ly the traugwitte
vibratious beiug audi
responding receiver.
3. The combiuatiorn,

a main battery couuected therewiti b) short
or shunt ecircaits, a closed electric circuit,
through which a ourreuc coutinuously passes
from the maiu battery. aud a series of analyz-
lng-recen'ers, included in the circuit.

Iv testimouy whereof I have hereunto sab-

scribed my name.
ELISHA GRAY.
Witnesses:
Wx. J. PEYTON,
JosePH S. PEYTON.
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UNITED STATES PATENT OFFICE.

THOMAS A. WATSOXN, OF BOSTON, MASSACIUSETTS.

IMPROVEMENT IN TELEPHONES.

Specification forming part of Letters Patent No. 199,007, dated January 8, 1578 ;':xppli«-mion led
December 3. 1877,

To all whom it may concern:

-Be it known that I, THOMAS A. WATSON,
of Boston, in the couuty of Suffolk and State
of Massachusetts, have invented a new and
useful Improvement in Telephones, which im-
provement is tully set forth in the fullowing
specification, retference bLeing bad to the ae-
companying drawings, in which—

Figure 1 is a perspective view of an appa-
ratus constructed in accordance with my said
invention; and Fig. 2, a diagram of the same,
showing its arrangement in telephounie cireuit.

In using a system of electric telephones it

is necessary to provide some means for pro- |
dueing a-sound at the distant teleplione-sta-
tion loud enough to attract the attention of |

persons at a distance from the telephone.

My present invention supplies one means
for doing this by causing an iutermittent cur-
rent of electricity of high intensity to pass
through the line-wire and the distant tele-
phone. TFor producing such cwmrent I make
use of an ordinary induction-coil, combined
with a galvanic battery and a rheotome, for
rapidly interruptihy the current. These are
arranged as shown in the accompanying draw-
ings, in which A is the induction-coil. @ a are
the terminals of its primary, and b b those of
its’ secondary, coil. B is a rheotome, consist-
ing of a steel spring, ¢, capable of producing
& musical note. This spring is setinto vibra-
tion by the motion of the lever C, and in vi-
l)rgning makes and breaks coutact on screws
[

The construction of the rheotome can be
varied in many ways. TFor instance, if a me-
tallic membrane is substituted for the steel
spring, it can be set in vibration by the voice,
and caused to make anid break coutact against
a screw correspouding to screw 1 in diagrawm.
All that is necessary is to supply some means
for making and breaking contact between two
metallic points.

D is a circuit-closer, which makes contact

i

with plate ¢ when the knob is pressed, and is
kept in contaet with the plate f when the
knob is released by means of its weight or a
retractile spring. A galvanic battery, I, is
connected with the posts E and 1" and the
main eircuit to the posts G and H.

The operation is a3 follows: The knob ot
the circunit-closer is pressed. bringing the con-
tact-spring upon the plate 7. This completes
the battery-circuit through the screws i i,
steel spring ¢, contact-spring D. plate ¢. and
primary coil. The lever C is now moved to
and tro, throwing the spring of the rheotome
into vibration, and, as it makes and breaks
contact against theserews 7 & renders the cur-
rent passing through the primary coil intermit-
tent, mdueing in the secondary coil a corre-
spoudingly intermittent¢vrrentof mueh higher
inteusiry, and the terminals of tltis coil being -
connected with the main cireuit, the induced
current tlows through the line-wire, and pco-
duces a loud sound in the distant telephone.
Upon releasing the knob the contact-spring is
drawn back from plate ¢ thus breaking the
battery eireuit into contact with plate f, and
as one of the terminals of the secondary coil
is eonnected with the contact-spring and the
other with plate £ the eoil is therefore shunted
out of the main cirenit.

I claim—

The method of producing a signal or call at
a distant telephonic station by combining with
a system of electric telephones an induction-
coil, rheotome or cireunit-interrupter, cireuit-
closer, and galvanic Lattery, substantially as
herein described.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses.

THOMAS A, WATSON.

Witnesses:

C. E. HUBBARD.
WARREN KYLE.
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UNITED STATES

PATENT OFFICE.

ELISHA GRAY, OF CHICAGO, LLLINOIS.

IMPROVEMENT IN CIRCUITS FOR SPEAKING-TELEPHONES.

Specification forming part of Letters Patent No. 203,264, dated May 7, 1878,

To all whom st may concerns

Be it known that I, ELISHA GRAY, of Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful Im-
provementsin Speaking-Telephones and in the
art of Transmitting Vocal Sounds Telegraphi-
cally, of which the following is a specification.

My invention relates to and counstitutes an
improvement upon a novel art of transmitting
vocal sounds telegraphically, and to improve-
mwents upon speaking-telephones heretofore iu-
vented by me, for which sundry applications
for Letters Patent of the United States are
now pending, and especially contemnplates the
employment of a number of speaking - tele-
phones in a single circuit.

The object of my invention is to fucilitate
the transmission of the tones of the human
voice through the alarm, call, or signal appa-
ratus or bell-magnet of an intermediatestation,
or through the alarm, call, or signal apparatus
or bell-magnets of a series of intermediate sta-
tions, where more than two stations are in-
cluded in the same circuit, whereby my speak-
ing-telephone apparatus is rendered especially
applicable to circuits upon which ordinary
Morse instruments are used.

The subject-mnatter claimed will bereinafter
specifically be designated.

The fact is well known that when an elec-
tro-magnet is included in a circuit through
which vibrations are transmitted (whether the
magnet be of high or low resistance) it greatly
impedes the passage of such vibrations, and
the more rapid or highly-attenuated they are
the more diflicult it is to transmit them through
the coils of such magnet. This difficulty is so
prominent under the systems heretofore prac-
ticed that the insertion of even two or three
extra magnets in a circuit practically prevents
tbhetransmission of articulate sounds or spoken
words over a line however short.

To obviate this objection, and at the same
time leave the bell or call magnet in circuit, I
have devised this improvement.

In the accompanying drawings, which rep-
resent the best way of carrying ont my inven-
tion now known to me, Figure 1 represents my
improved arrangement upon circuit of instru-
ments and apparatus on a line cousisting of
two terminal and two intermediate stations.
Ilig. 2 represents two terminal stations and

-1 an intermediate station, showing my improve-

ments as wore ospecially adapted for opera-
tion in connection with a line equipped under
the Morse system.

The coustruction and operation of the in-
struments represented in the diagrams being
well known, it is deemed annecessary to rep-
resent or describe them in detail, except so far
as is necessary to illustrate my new organiza-
tion of apparatus,

In Fig. 1 of the accompanying drawings
four stations, A B C D, are represented as ar-
ranged in a speaking-telephonecircuit. Each
station is provided with one or more speak-
ing-telephones, E E’ E? I3, and also with an
ordivary electric call-bell, F ¥/ F? F?, having
either an ordinary magneto-electric generator
or o battery, as the case requires. In this in-
stance station A is shown as provided with a
generator, G, while station D is represented
as provided with a battery, L B, and an ordi-
nary Morse key, K, for throwing it on and off
the line.

The batteries and generators are owitted
from the intermediate statious for convenience
of representation.

The battery is employed for calling on snch
lines ouly as use what is known as the ¢ bat-
tery-telephone.” The magneto-electric gener-
ator is used on such lines as use the perma-
nent-maguet telephone, no battery Leing re-
quired in such cases.

Each station is provided with a switeh, I I’
I* I, which in one position directs the circuit
through its respective telephone-maguet, and
in the other position throngh its respective
bell-magnet, leaving out the telephone, as will
be readily understood Ly reference to the draw-
ings, which show the method of running the
circuits, and which represent the telephone-
counection wires a8 running arouud the bell-
magnet. A similar switch, J, throws the gen-
erator on or off the line, as required. When
the line is not in use the switches are all left
standing, so that the circuit passes through
the bell-magnets,shunting the teleplbones, thus
enabling any oue station to call any other by
means of its alarm or call bell and battery or
belland magneto-generator, as the case inay be.

In Fig. 1 the switches I I® on the terminal
stations A and D are respectively shown in
position for conversing between those two sta-
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tiouns. The intermediatestations,Band C,are
necessarily left in position for calling. There-
fore the circuit is directed through the bell-
magnets of those stations, as it would be im-
practicable to have them all switehed out of
circuit whenever any two stations wished to
converse. My improvementallows these mag-
hets to remain in circuit, and therefore be in
position to receive calls, without in the least
interfering with the transmission of the voice-
vibrations over the lines from one terminal
station to the other.

Letters Patent No. 198,738, granted to mo
January 1, 1878, for transmitting double sig-
nals simultaneously through a single wire, one
by the ordinary Morse method and the other
by barmonic or telephonic vibrating signals,
show Morse relay-magnets with a condenser
shunting or connected around cach magnetin
circuit. This was done partly to facilitate the
passage of vibrations through the way or
Morse stations, thus making a chaunel for vi-
brations throngh the comdenser, and thereby
relieving the vibrations of the necessity of
passing through the magnets, which, as here-
inbefore stated, offer great resistauce to the
transmission of such vibrations, owing to the
factthatat thetimethe magnetis beingcharged
a momentary induced cnrrent is set up in the
opposite direction, thus retarding the first flow
of the current, which, in the case of rapid vi-
brations, amounts to an obstruction alnost
total, whereas, in signals of longer duration,
it is not perceptibly felt.

Experience has demonstrated that the reme-
dy afforded by my improvement above men-
tioned is so complete that with four or six sta-
tions incircuitthereis scarcely any perceptible
dimiunution in volume of sound over that of a
clear wire of the same length, whereas with-
out my improvement it would be impossible
to work through so many instruments unless
the bell-maguets were made very small, in
which case the alarm-signal would be toolight.

My improvement is applicable to auny form
of signaling apparatus whatever.,

The coudenser may Le made a part of the
apparatus—that is, for instauce, it may be
placed in the bottomn of signal-boxes, as ordi-
narily constructed—or it may be made sepa-
rate, as in the ordinary form, and connected
through the box by means ot wires of' such
length as may be most convenient.

In the drawings the condensers FI L/ 12 HI?
are shown as shuuting the alarm or call ap-
paratus, or, in otbher words, as arranged in
branch circuit with each bell-magnet, as in the
patent above mentioned. .

It is frequeutly desirable to use the speak-
ing-telephoneon ordinary Morse circuits, which
y improvement renders it practicable to do

very advantageously by means of the arrange.
ment represented in Fig. 2, which shows three
stations, X Y Z. When the two terminal sta-
tions, X and Z, wish to communicate with each
other over an ordinary Morse telegraphic cir-
cuit it is only necessary to arrange the
switches [ I/ in the position indicated, so that
the batteries at each end are off and the cir-
cuit is directed to earth through the speaking-
telephones I8 E/, respectively. Inaddition to
this, each relay-inagnet R R’ R? in circuit must
be provided with a condenser, H H’ 112, con-
nected as hereinbefore described, otherwise it
would be necessary to switch out of circuit all
the relays on the line when the terminal sta-
tions wish to converse.

[ claim as of my own invention—

1. The hereinbefore-described art of trans.
mitting vocal sounds or spoken words through
a bell-magnet or other signal-magnet and con-
;l.ensex' arranged in branch circuits in u main

ine, .

2. The bereinbefore-described art of trans-
mitting vocal sounds or spoken words through
a seriesof bell-magnetsorother signal-magnets
and ‘condensers arranged in branch circuits
in & main line.

3. The combination, substantially as here-
inbefore set forth, in a speaking-telephoue, of
a bell-magnet or other signal-magnet and its
actuating apparatus, a condenser shunting
said magnet and actuating apparatus, and 8
telephone-magnet shunting said bell-magnet,
actuating apparatus, and condenser, and &
switch controlling the shunts.

4. The combination, substantially as here
inbeture set forth, in a Morse circuit, of & sé-
ries of condensers shunting the relays at each
station, telephone-magnets at two or more stik-
tiony, and switches which simultaneously shunt
the telephone-magnets into line and throw
off the batteries,

5. The combination, substantially as here-
inbefore set forth, in a single electric circutls
of a series of stations, each provided with
bell-magnet or other signal-maguet and its
actuating apparatus, a condenser shunting
them, a telephone-magnet shunting the Dell:
maguet, actuating apparatus, and condenser
and switches coutrolling the shunts, whereby
the signal-magunet, actuating mechanism, ant
condenser at the transmitting-stations are cut
out of circuit which passes through the corre:
sponding apparatus at the intermediate stiv:
tious, shunting the telephones.

In testimouy whereof I have hereunto sub-
seribed my name, )
ELISHA GRAY.
Witnesses:

A. G. SWARTWOUT,
CHAS. S. SHEPARD.
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NITED STATES PATENT OFFICE. w w7,

ELISHA GRAY, OF CHICAGO, ILLINOIS.

IMPROVEMENT IN SPEAKING-TELEPHONES.

—_——

Specilication forming part of Letters Patent No. 210,776, dated December 10, 1878; application filed
Aungust 3, 1878, '

To all whom it may concern:

Be it known that I, ELISHA GRAY, of Chi-
rago, in the county of Cook and State of
Illinois, have invented certain new and nseful
Improvements in Speaking - Telephoues, of
whieh the fullowing is a specification:

In Letters Patent No. 166,096, granted to
me July 27, 1875, on an application originally
filed April18,1874,Ihaveshown and described
apparatus for transmitting rhythmical vibra-
tions representing composite sounds or musi-
cal tonesof different pitch telegraphically, and
for reproducing said tones at the receiving end
of the line through the medium of animal
tissue.

My present invention constitules a new ap-
plication of the principle exemplitied in said
Letters Patent, its olject being to reproduce
articulate sounds at the receiving end of the
telegraphic circuit through animal tissue in
gliding contact with a plate of suitable metal.

Any of the well-known speaking-telephones
which transmit with suflicient intensity may
be employed as a transmitter, in my im-
proved apparatus. I prefer, however, for a
transmitter the one known as the “water-tel-
ephone,” described in a pending application
for Letters Iatent filed by mo October 29,
1877, or the Iidison carbon telephone-trans-
mitter, or some instrument used in connee-
tion with a battery, on account of the greater
power which may be obtained from such a

_transmitter.

I prefer to use currents of considerable ten-
sion in working my improved apparatus, the
most convenient and economical mode ot do-
ing which is by the nse of an induction-coil, as
shown and described in my Letters Patent
above mentioned. '

The receiving apparatus is substantially the
same in construction and operation as the one
heretofore employed by me for reproducing
musical tones transmitted through a tele-
graphice cirenit.

My invention therefore consists in comblin-
ing, in an electric cireuit, telephonie apparatus
capable of transmitting articulate specch with
a resonant receiver through the intervention
of animal tissue in gliding or frictional con-
tact with saild resonant receiver. This re-
ceiver may cousist of a plate of any of the

well-known metals, whether capable of induc-
tion or not. I prefer, however, to use aplate,
disk, or diaphragm of thin sheet metal—such
as zine or German silver, highly polished,and
oxidized on the surface exposed to friction.
The frictional or gliding contact between the
aunimal tissue and the receiving-plate may be
produced in various ways; but I have found in
practice the simplest and most effective to be
to mount the receiving-plate upon u resonant
box or case mounted upon a shaft, so as read-
ily to be revolved by means of a pulley, erank,
treadle, or other well-known motor. By this
means an even pressure and uniform rotation
of the receiving-plate is secured.

The animal tissue may consist of one or
more fingers of the haman hand iuterposedin
the circuitand pressed against the plate. Varvi-
ous other equivalent substances are mentioned
in my patent above mentioned.

The accompanying drawings show one con-
venient form of apparatus for carrying out the
objects of my invention. Obviously, however,
the details of construction of both the trans-
niitter and receiver may be greatly varied
without departing from the spirit of my inven-
tion.

Figure 1 represents an axial transverse sec-
tion through thereceiver; and Iig.2 represents
an arrangement upon circuit of the entire ap-
paratus, including both transmitter and re-
ceiver.

The base or supporting-stand A is, by prefer-
ence, made of metal, and of a weight and sizo
suflicient to maintainitin position withount fast-
ening it toits support. A shaft, I3, revolves in
suitable bearings upon this stand, being driven
by a crank, I}, or by a pulley, clock-work, or
other suitable prime mover, and carries a hol-
low resonant box or case of wood, or some other
resonant substance. The outer or open end of
this box is covered by a thin sheet-metal disk,
plate, or diaphragm, D, preferably of zinc, as
the surface of this metal is usnally covered
with a very thin film of oxide, which is highly
favorable to the proper action between the aui-
mal tissue and the plate when in gliding con.
tact.

The diaphragm, it will be observed, is con-
nected with the shaft and base by a wire, ¢, in-
side the resonant box or case, the base being
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in turn connected with the ground by a wire, a.
The transmitter H in this instance is an ordi-
nary speaking-telephone, of the form shown in
my apphcatxon filed October 29, 1877, above
mentioned, known as a ¢ \armble resmtance
telephone,” which class includes the miero-
phoue, the carbon transmitter, the water trans-
mitter, and all others of that class which pro-
ducethe sound-waves by causing the vibrations
of the diaphragm to vary the resistauce of the
battery-current proportionately to the ampli-
tnde of motion of said diaphragm. I do not,

liowever, confine myself to a transmitter of
this class, but (.outemphte using any form
which will transmit the \'1bntxons with suffi-

cient force.

The main battery M B is shown in I‘xg 2as.

- short - circuited through the transmitter and
through the induction-coil I, having the usual
primary and secondary circuits in such rela-
tion to each other as will produce the best re-
sults at the receiving eud of the line.

Starting from the plus pole of the battery,
thecircnit passes through the transmitter-point
h, thence through the primary helix of the in-
duction-coil and back to the other pole ot the
battery. The secondary helix has one of its
poles conuected to the line, the other with the
ground. At the receiving end of the line the
circnit passes through animal tissue, which
may cousist of the human body or other equiv-
alent material, which is in contact with the
plate D, from whence the circuit passes to the
ground through the stand, as shown in Fig. 2,
aud as hereinbefore described.

The induction-coil may be dispensed with by
using a battery of high teusion and smallquan-
tity; but this method would not be so economi-
calin practiceastheonehereinbefore deseribed.

<
<
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In my patent of July 27, 1875, hereinbefore
mentioned, I have shown that rhythmical vi-
brations in a primary circuit correspoudmg to
any given musical tone or any given number
of tones simultaneously produced are corre-
spondingly prodnced inductively in a second-
ary circuit, and that when these vibratious were
passed through animal tissue, in contact with
a receiver, such as described, the tones were
audibly and accumtely reproduced

My present invention ¢o »mplates not only
the production of mus" : es, but sounds of
every character and - .0 that any noise,
whether cousisting o. -en words, masical
toues, or other sounds, made or uttered in the
transmitteror in its immediate vicinity, would
be reproduced audibly at the receiving end of
the line on the revolving plate.

I do not, therefore, claim the use of an ani-
mal-tissue recelverfor the reproduction of musi-
cal tones, in combination with a transmitter
only adapted to send such tones, as this con-
stitutes' the subject-mnatter of the patent here-
inbefore mentioned.

What I claim Lerein as vew, and desire to
secare by Letters Patent, is—

The combination, in a telen'mpluc circuit, of
a telephonic transmitter capable of transmit-
ting articulate sounds or spoken words with a
receiver capable of reproducing such sounds
or words through the intervention of animal
tissue in frictional contact with said receiver.

In testimony whereof I have hereunto sub-
scribed my name.

ELISHA GRAY.

Witnesses:
JOHXN T. PARETY,
Davip M. ERSKINE, Jr.
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UNITED STATES PATENT OFFICE

ELISHA GRAY, OF CHICAGO, ILLINOIS.

IMPROVEMENT IN THE ART OF TRANSMITTING RHYTHMICAL VIBRATIONS IN AN ELECTRIC CIRCUIT.

'Speciﬁcatinn forming part of Letters Patent No. 203,378, dated June 25, 1878; application filed
April 9, 1873,

To all whom it may concern:

Be it known that I, ELI1sSHA GRAY, of Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
improvements in the art of generating and
transmitting thronghan electric circuit rhyth-
mical impulses, undalations, vibrations, or
warves, representing composite tones, musical
impressions or sounds of any character or
quality whatever, and of audibly reproducing
such vibrations; and also in apparatus for so
generating, transmitting, and reproducing
such impalses, undulations, vibrations, or
waves, of which improvements the following
is a specification : .

. In Letters Patent of the United States Nos.
166,035 and 166,096, granted to me July 27,
1873, in the caveat filed by me February 14,
1876, and in sundry applications for Letters
Patent for improvements in electric telephony
t8led October 29, 1877, I have shown devices
intended to operate as common receivers and
reproducers of all sorts of rhythmical vibra-
tions representing sounds of whatever kind
or quality with reference to the number of
tonessimultaneously transmitted, received,and
reproduced, and their relations to each other
in pespect to amplitude, rate, &ec.
ﬁ an application for Letters Patent filed by
e February 23, 1875, for  improvements in
the art of transmitting musical impressions or
sounds telegraphically, and in apparatus for
so transmitting such sounds or impressions, I
have shown devices for transmitting musical
sounds, and one method of arranging the
same on an electric circuit to produce the de-
sired results, including the relation of the
main battery to the line and instruments at
cach end, and described the effects produced.
% In Letters Patent No. 186,340, granted to me
JJanuary 16, 1877, I have shown and described
a method of and apparatus for generating,
transmitting, and reproducing in an electric
circuitrhythmical impulses, nndulations,vibra-
tions, or waves, as well as an improved meth-
od of connecting the transmitting apparatus
to the line and main battery, so that any tone
of a series could be transmitted without in-
terference with the power used for transmission
of another tone, and so that two or any great-
er number of tones could simultaneously be

transmitted, received, and reproduced, pre-
serving their individuality as perfectly as the
same would be preserved in passing through the
air. This patent also showed a closed circuit,
in which a continuous current from a main bat-
tery kept a reproducing and receiving magnet
constantly charged, and devices for varying
the power or electro-motive force of the cur-
rent by superposing thereanpon the vibrations
or undulations generated by the transmitters.

In Letters Patent No. 175,971, granted to
me April 11, 1876, for improvements in tele-
phonic telegraph apparatus, I have shown a
series of receivers so constructed that each
receiver, which consists of a resonant box
with a magnet having a tuned armatare
mounted upon it, will only respond to the
particular note to which it is adapted, this
apparatus, in practice, being arranged upon
circuit, as shown in my patent of January 16,
1877, No. 186,340, above mentioned.

By having a number of receivers tuned to
all rates of vibration, with correspondently-
tuned transmitters, it is possible to transmit
and receive composite sounds varying greatly
in respect to quality, rate, &c. For instance
the different vowel sounds may be transmitted
and received by this apparatus, providing that
the receivers are of the properrelation to each
other, and all arranged near together, so as to
get the composite effect of the tone sent
through the wire. , .

" Such an ¥ i ‘
matter of a division of this application, filed
May 18, 1878.

To render the vowel sound A, for instance,
I would transmit a composite tone, the simple
elements of which would bear the following
relations to each other. The amplitude of
vibration of any simple tone which goes to
make ap the composition of a vowel or any
sound is determined in this case by the nuam-
ber of cells of the battery used by the trans-
mitter of that particular tone. Let us assume,
as 3 basis for the fundamental or lowest tone
in the clang or composition of tones one
hundred vibrations per second. The vowel
A is composed of five simple tones. If,as we
have assumed, the first or fundamental tone
have one hundred vibrations per second, the
second tone will have two hundred, the third




three hundred, the fourth four hundred, and
the fifth five hundred. These tones, however,
to producet he desired effect, must not all have
the same amplitude or loudness; the second
tone should be rather moderate in streugth,
which will be accomplished by giving it fewer
cells of battery; the third, much greater am-
plitude, as this is the characteristic note of the
clang, to accomplish which we add a greater
number of cells of battery; while the fourth
and fifth are added with a feeble amplitude.
It will be seen that by this arrangement we
are able to control not only the number of
tones transmitted, but their relations with
respect to rate and amplitude.

My present invention . i im-
mvention set forth 1 tﬁéJ

patents and applications above recited, and
contemplates the combination, in an appara-
tus for generating and transmitting vibra-
tions, impulses, or waves representing com-
posite tones of a closed circnit, a series of
transmitters vibrating at such relative speeds
as to produce the fundamental and harmonics
of the tone to be transmitted, a main battery
so arranged as to give each transmitter the
desired relative amplitude of vibration, and a
common receiver, or one capable of reproduc-
ing tones of every variety and quality.

The subject-matter claimed will hereinafter
specifically be designated.

The accompanying diagram represents an
arrangement upon circuit of generating, trans-
mitting, and reproducing apparatus for carry-
ing out my improvement, three different varie-
ties of common receivers or reprodacers being
shown. :

The different sections, 1 2 3 4 5, of the
main battery, it will be observed, are arranged,
-a8 to number of cells or electro-motive force,
with respect to the amplitude of vibration or
wave desired in each of the tones of the com-
position.

- The diagram shows three different kinds of
receivers, R B! R?, each capable of reproduc-
ing composite tones or sounds of every char-
acter. lItis deemed unnecessary to describe in
detail the construction’ of the apparatus em-
ployed, more than to say that it comprises
main aud local batteries, an apparatus for
generating and transmitting vibrations repre-
senting the composite tone to be transmitted,
a receiving apparatus capable of reproducing
such tones, and a closed circuit through which
a continuous current flows to keep the mag-
nets permanently charged. The arrangement
of circuit is similar to that shown in my pat-
ent of January 16, 1877, above mentioned,
while the transmitters represented in the dia-
gram are similar to those shown in Letters Pat-
ent No. 165,728, granted to me July 20, 1875.

<
<

203,378

Each transmitter is operated by its respective
local battery, omitted for convenience of rep-
resentation. The receivers R R! are siwilar
to those shown in sundry applications for Let-
ters Patent of the United -States filed by me
October 29, 1877, and consist (speaking gen-
erally) of a diaphragm, r, adjustably arranged
relatively to an electro-magnet, . The re-
ceiver R*consists of an electro-magnet mounted
upon a sounding-box in a way that will be
readily understood from the drawings, and
(like the others) is capable of reproducing
tones of all varieties and qualities.

It will be observed that my arrangement of
batteries and transmitters admits of an unlim-
ited variety of adaptations and combinations
in respect to number and character of tones as
to amplitude, rate, &e., so that when the
quality of any tone is once determined by
analysis it may be reproduced by my combi-
nation by the organization of the several parts
relatively to each other.

The operation of my invention will readily
be understood from the accompanying descrip-
tion. When it is desired to transmit a com-
posite tone of a particular clang, I depress the
keys which bring into operation such batteries
and transmitters as an analysis of such clang

dictates we should use. To transmit a sound"

of different quality, depress a different set of
keys, arranged, as before stated, with reference
to the necessities of- the case.

It is unnecessary to go into a detailed anal-
ysis of a great variety of sounds, as the prin-
ciple involved is fully set forth in the case
already given.

From the above it is easy to conceive that
composite tones may be mechanically trans-
mitted by a proper arrangement of transmit-
ters, batteries, &c.

(X7}, o in
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The combination, substantially s’ls hereinbe-
fore set forth, in an apparatus for generating
and transmitting vibrations, impulses, or
waves representing composite tones, of a closed
circuit, a series of trausmitters vibrating at
such relative speeds as to produce the funda-
mental and harmonics of the tone to be trans-
mitted, a main battery so arranged as to give
each transmitter the desired relative ampli-
tude of vibration, and a common receiver, or
one capable of reproducing tounes of every
variety and quality.

In testimony whereof I have hereunto sub-
scribed my name.

ELISHA GRAY.
Witnesses:

GEO. B, CuMMINGS,
D. M. ERsKiN, Jr.
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UNITED STATES

kS

WILLIAM W. J.A.CQUES, OF BOSTON, MASSACHUSETTS.

SYSTEM OF ELECTRICAL COMMUNICATION.

- SPECIFICATION forzn.ing_ part of Letters Patent No. 246,887, dated September 13, 1881,
z Application filed May 77, 1881. (No modeL)

To all whom it may-concern :

Be it known that I, WILLIAM W.JACQUES,
of Boston, iu the county of Suffolk and State
of Massachusetts, have invented certain Im-

5 provements in Systewms of Electrical Commu-
nication, of which the following is a specifica-
tion.

My invention relates to improvements in
electrical cirenits and conductors, and has for
its objects the avroidance of the electrical dis-
turbauces incideut to the use of the ground
when employed a3 a means of completing the
circuit of a line ot electrical communication,
and also the avoidance of similar disturbances
which origiitate from the passage of any ex-
traneous currents, which take the electric wires
as a ready and easy path to the earth.

Experience has' demonstrated that all lines
constructed for electrical correspondence, ex-
cept metallic circuits, are affected. by earth-
currents, which vary considerably in strength
und direction at different hours of the day and
night, although at no time are the wires totally
free frown their intluence. These currents are
chiefly caused by the connection formed by the
wire between differeut portions of the earth’s
surface having different electrical poteatials,
and they iuterfere with the proper working of
the line to a considerable extent. When the
receiving-instrumnent of such conducting-wires
is of very delicate construction, responding
readily to slight changes or variations ot ¢ur-
Tent—such, for example, as a telephone—the
disturbances so caused, asalso thedistarbances
due to the extraneous currents hereinbeforé re-
ferred to, become 2 source of serious annoyance
and inconvenience. Theymaunifest themselves
by a coufused murmur which is heard in the
telephone, and which becomes at times so in-
tense as to beintolerable. - It then drowns and
confuses conversation which is being carried
on, rendering it impossible to understand the
words which are transmitted on the telephooe-
line. These-interposing currents may and
45-have heretofore been prevented from entering

and flowing in the circuits by the employment

of a second wire returning to the originating-
station, thus forming the circuit entirely of
wire, and rendering the introduction’of the
so earth into the circuit and its employment as
a return entirely unnecessary. This plao bas,
howerer, certain disadvantages. ~
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The use of a metallic circnit or wire return
in lien of the employment of the earth in that
capacity necessarily implies double the cost
for line-wire and a donble amount of labor in
stiinging the same. Moreover, in view of the
fact. that nearly all ordinary liues are ground-.
circnit lines, it is evident that the act of con-
necting an ordinary grounded circuit to each
end of a metallic circuit would in effect reduce
the éntire system once more to a grounded cir-
cnit, thus annalling all the advantages pre-
viously gained. '

By my inventions these evils are obviated.
To that end, instead of conpecting the line-
wire to the ground at each terminal, I coonect
it to one side of a large condenser, the other
side of which is either.left entirely open and
insulated, or else is connected to a large mass
or surface insulated from the eartb—such, for
example, as a tinned roof.

The following description of my inveution
will enable those skilled in the art to which it
appertains to apply and use it, reference being
had to the acrompanying drawings, which form
a part of this specitication, aud in which - the
several figures represent dispositions of the
circuits in accordance therewith.

In Figure 1 is shown a telephoue-line, L, to

55
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.which my invention is applied at each of the

two terminal stations A and B, the mode of -

-application at A differing slightly from that

employed at B. Tig. 2 exhibits the arrange- . %
went of circuits at a terminal station, showing 85 ™
the mode of conuecling a truuk telephone-line .-
provided with my invention to the several short -
wires radiating from the said terminal station. .

‘In Fig. 1, L is the line-wire, supported as fre- -~
quently as may be necessary by the insulators
i, fixed on.thie cross-arms D of the poles-P. 1t
is shown as terminating in one plate or series
of plates of a condenser, C, at one station, A,
after passing through the coil of the uecessary .::
instruments, which in this case are represented 95~
by the telephone T, the opposiug plates of the
condenser being left completely insalated or
upattached to any conductor. At the other
terminal station, B, of the line L the counec-
tions are similarly made, the only variation
being that in this case I have sbown the oppo-
site series of condeuser-plates connected to the
roof R of the house H, the object to be gained
being a largely-increased surface or mass, and
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i a. correspondmg mcrease in the capacxty of
" the condenser. - No connection at e:ther eud

= _is made with the ea.rt.h. SR
#=-~In Fig, 2 the mcommg live L, amvmg at
5 the ‘central station, A, is connecced by the
switch S through the \vu'e 12 to the telephone
and ungrounded condenser €. ' L’ and LA are
branch lives, which may, of course, be indefi-
nitely increased in number, be of any desired
1o length,and be constructed to any desired point.
Fach branch line likewise terminates at the
several stations o o/ in a condenser or similar
“reservoir of electricity having its opposite side
insulated or connected to any convenient sur-
15 face of metal or other conducting material of
considerable size. These branches may, in a
telephone-exchange system, represent the sev-
eral sanbscribers’ lines, and- by means of the
usua! switches or circuit-changers may readily
20 be connected to the main line L or to one an-

other.

Although the instruments are in each draw-
ing represented as telephones; my invention
may be applied in a similar manner and with

25 equal facnlu:y to lines furnished with any form
of instrument operated by carrents of electrici-
ty, such application being oaly linited by the
degree of delicacy of operation possessed by

. the instruments so employed.

30 .Jam aware that receiving-telepbones have

- DLeen constructed which operate by the attrac-
tion between two or wmore plates of metal,
which bear to one another the relation of two
plates of & coudenser, such attraction being

35 caused by a static charge of electricity com-
municated to oune of the plates, and that in
such telephones the opposite plate bas been
‘either completely insuluted or conuected to a
mass of metal, and I do not claim any suth

40 combination. My inveutivn is esseutially dif-
ferent, in that no special form of telephone is
necessary.

I bave obtained good resalts, both as regards
distinet articulate speech and freedow from

45 earth-current disturbances, from the hereinbe-
fore-described arrangement by the use of con-
deusers having a capacity of uine microfurads,
and telephonic transmission is completely prac-
ticable when condensers are employed haviog

5o a mach smaller capacity. It will be found,

'however,' in ) practlce that the transmitted slg-

nals or sounds increase in volume and dxstmcb-—
ness as tbe capacxty of tlxe condenser is m e
creased. "

Itis perfectly practlcable and may in some [
cases be desirable to connect branch linzs to a
main line terminated in the manner described .
by looping them from the wain line at a point °
or points between the terminals of said main
line. This being an obvious and self-evident 6o
arrangement, I have not considered it as nec-
essary to be delineated in the drawings.

What 1 claim as my mvénuon, and desire
to secure by Letters Patent, is—

1. In a line for electric signaling or commu- 65
mcatxou, the line-wiré having electrical receiv-
ing-instruments connected therein, and being
itself_connected with a condenser of which
one side is insulated or connected with an in--_.
sulated condactive mass and the other with 7o
the said line-wire, substaptially as described,

- 2, At the terminal stations of a telegrap

or teleploue line, the combination of a tcle-
phone or other receiving-iustrument adapted

to be operated by a curreunt or currents of elec- 75
tricity with a condenser one side of which is
connected through the said receiving-instra-
went to the line-conductor, the other being
completely insulated or connected to an insa-
lated mass or surface of inetal or other con- 8o
ducting material.

3.. The combination, in atelephone-exchange
system, of a main hne unconnected with the
ground, a coudenser one side of which is coun-
nected to the said main line, the other side 8g
being insulated or coonected to an insulated
conducting wnass or surface, a series of branch__
or subscribery’ lines each similarly provided -
with and terminating in a condenser, which is
connected in the manner indicated, and the go

- subscribers’ telephones or receiving -instru-

ments in said braoch circuits, substaitially as
set forth.
In testimony whereof I havesigned iny nawe
to this specification, in the presence of two sub- g5
scribing witnesses, this 24th day of May, 1881.
WILLIAM W.J ACQUES
Witnesses:.

J. B. HENCK, Jr.,
TrOoS. D. LocKEWOOuWL.
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UNITED STATES

PAaTENT OFFICE.

.~

PATRICK B. DELANY, OF NEW YOREK,

ELECTRIC MANTUFACTITRING

ELECTRICAL SYNCHRONOUS MECHANISM.

SPECIFICATION forming part of Letters Patent No. 286,281, dated October 9, 1882,
Application filed August 6, 1863. (No model.) .

Io all whom it may concern:

Be it known that I, PATRICE B. DELANY, a
citizen of the United States, and a resident of
the city, county, and State of New York, have
invented certain new and useful Improvements
in Electrical Synchronous Mechanism, of which
the following is a specification.

class of apparatus shown and claimed in an
application for Letters Patent filed by me A pril
12, 1883, serially numbered 91,189; and the
general organization of the apparatus illus-
trated in the drawings attached hereto is the
same as that set forth in said application, with
two exceptions, which constitute the subject-
matter of my present invention, and are here-
inafter specifically described. -1
of controlling the motor-ecircuit at each station,
So as to vary the speed of the actuating appa-
ratus at each station, and, second, an arrange-
ment by which the operator in charge at one
station can tell when correcting-impulses of
eleetricity leave his station to correctthe speed
of the apparatus at the distant station.

0 the accompanying Fix: N QS FTS

a diagrammatic plan view of two electrically-
connected stations arranged according to my
invention.

a main line and circuit-breaker, consisting iz
this instance of a vibrator-fork, a, at each sta-
tion, which is automatically vibrated by a lo-
ecal battery, L B, and magnet A, the circuit of
this local battery being marked ¢’ and- indi-
cated by the fine dotted lines. The poles of
the vibrator-magnet A are provided with ex-
tension-serewsa’,of magneticmetal,sothatthey
may be approached to-or withdrawn from the
tines of the fork to regulate their rate of vi-
bration. Platinum contacts z =’ on the inner
taces of the fork tines make and break contact
with spring-fingers y y/, earried by adjustable
insulated arms orlevers B B, pivoted upon the
bed-plate OS the apparatus, and adjusted by
thumb-sery s b, against which they are drawn
by spiral springs. The local circuit indicated
by the fine dotted line runs from the positive
pole of the battery through the coils of the
vibrator-magnet to the head of the fork, and

,broken in the ordinary way, and its vibration
-1 maintained continuously. The contact 2 on

.the contacts, is carried by a radial arm, F?,
~prdjecting from the shaft. It is deemed un-

through contacts a2’ ¥’ to the insulated lever

N. Y., ASSIGNOR TO THE STAXN DARD
COMPAXNY, OF SAME PLACE.

B’, and thence back to the opposite pole of the -
battery. A resistance, R/, is placed around

the contacts z and y, to prevent sparking, being - -
run from the point a* to the head of the fork. 55 -

When the fork is mechanically started into :
vibration, its local circuit will be made and

the opposite tine of the fork makes and breaks 6o
contact with the finger y as the fork vibrates,
thus opening and closing a local circuit con-

taining a battery and magnet which continu- ~ -
ously rotate the transmission apparatus C. i«
This motor-circuit isindicated by broken lines, 65 ..
and runs from the positive pole of the battery: . -

D’ to lever B, contact-finger , contact x, head . -
A’ of the fork, and, by wire d, through the coils -

- of the motor-magnet D D to the opposite pole .-
of the battery. A resistance, R, i3 thrown 70 -
around the contacts £ y, to prevent sparking. ..., :

The rotary transmission apparatus C, which .
is provided with armature-teeth ¢, is actnated .

by the magnet D D. This apparatus consists - °

of a stationary table of contacts, F', arranged 75
concentrically around the. vertical rotating

shaft F.which is drivenby the armature-wheel -

C and is connected with the line. A trailing
finger or circuit-completer, f, which traverses
‘8o

necessary further to describe thisapparatus, as
it is fully illustrated and described in detail in
my application for improvements in teleg-
raphy, filed April ‘12, 1883, serially nam-
bered 91,493. :

I have shown sixty contact-pieces in the cir-
cular table of contacts, which are numbered
from 1 to 10 in six independent sets or series.
These contacts, except those numbered 9 and go
10, may be connected in any suitable order or
groups for any purpose desired, as fully set
forth in my twoapplicationsabove mentioned.
When the trailing contact-fingers f at both sta-
tions are upon the contacts bearing the same
number, the corresponding instruments, what-
ever they may be, connected to these contacts
at each station will be placed in commnunica-

tion over the line, and as the fingers at both - .
100

stations continue to move synchronously they
will pass to the next contact, successively, over -
all the contacts at each station. During the
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moment when the moving fingers are upon the
correspondingly-numbered contact-pieces at
cach station, the circuit from the contact at one
station to that at the other is complete and in-
dependent of all the other circuits.

- In order to maintain the synchronous move-
ment of the apparatus at both stations, I ar-
range the 9 and 10 contacts as follows: Atsta-
tion X three of the ¢'s farthest removed from
each other are connected together and to a
battery, K. and that three of the 10’s farthest
removed from each other are connected to each
other and to line /, whichleads to the correct-
ing and regulating devices, which will be here-
after described. The remaining three inter-
mediate 9°s and 10’s are unconnected with any
eircuit. At station Y the 9’s corresponding to
those connected with the battery at station X
are unconnected, while the alternate 9's are
connected with the battery K*; and the 10’s at
Y which are connected with each other and
with the correcting devices through the line!
correspond with those which are unconnected
with station X, the remaining 10°s at Y being
unconnected. At both stations the three 10’s
which are connected with the correeting de-
vices through the line ! are built out or ex-

tended toward the adjoining 9's which are not_

connected with any circuit.

Thus far the organization deseribed is pre-
cisely similar to that set forth in my two ap-
plications above mentioned. When the trail-

" ing contact-fingers at both stations are moved

35
- tion of either apparatus.
40

45

50

65

synchronously, so long as they rest upon cor-
respondingly-numbered contacts at the same
moment, there will be no accasion for correc-
If the apparatus at
Y, however, runs a trifle faster than that at
X, the finger f at station Y will touch the ex-
tended side of a 10 contact, while the finger at
X is still on a battery-connected 9. An im-
pulse of electricity will be sent from the bat-
tery K, at station X, over the line and through
.the eontact 10 and line !, to the correcting de-
vices at that station. Exactly the sameopera-
tion occurs if the apparatus at X moves faster
than that at Y. The means for utilizing these
correcting-impulses to control the speed of the
apparatus at the station receiving them con-
stitutes the first part of my present invention.

The apparatus is shown as organized for the
transmission of retarding impulses from one
station to another, and I make them effective
by cutting a resistance out of the vibrator-cir-
cuit whenever a correcting impulse is received.
The effect of thisis to increase the electro-mo-
tive force of the loeal vibrator-circuit and the
power of the electro-magnets A, so that they
act upon the tines of the fork with a greater
force, thus increasing the amplitude of vibra-
tions but slowing the rate. This retardation
of vibration will of course effect the speed
with which the motor cireuit is made and bro-
ken, and consequently retard the rotation of
the trailing finger.

The vibrator local circuit (indicated by the
fine dotted line) works ordinarily through an

-{

adjustable box of resistances; S. When the
apparatus at one station runs too fast, how-
ever, and a correcting impulse of electricity is
received through the main line and line /, the
relay U in that line is energized, so_that_its
armature is drawn from.its” back stop, thus
breaking its loeal circuit » and permitting the
armature of & second electro-magnet V to fall
to its back stop, which ecompletes a shunt-eir-
cuit, v, around the resistance S, so as to cut
it out of the vibrator - cirenit., The electrc-
motive force of the vibrator-eircuit is there-
-fore momentarily increased, the vibration of
the fork momentarily retarde¢-, and the rota-
tion of the trailing finger slowed so that it
drops back upon the proper contact.

The operation of the apparatus is the same

at both stations. The operator at either sta-
tion can always tell when the correcting imn-
pulse is received by the stroke of the relay V..
In order to enable him also to know when the
correcting impulse is sent from his station to
the distant station, I place a relay and sounder,
W, in the correcting- battery circuit at each
station between the 9-contacts and the ground.
Both operators can therefore tell the way the
apparatus is working, and which is running
faster than the other.
. In starting the apparatus, the instrument at
‘X is put in motion by starting the vibrator
and imparting an impulse of rotation to the ver-
tical shaft F, and the adjustment of the two
apparatus is completed at station Y. At that
station the operator also starts his apparatus
and closes the switches M N. By means of
the relay V, which cuts the resistance out of
the fork - circuit, and sounder W, controlled
by the relay in the "circnit of the battery K,
from which correcting impulses are sent tothe
distant -station, the operator can tell which
apparatus is running faster, and can adjust
his own apparatus until the absence of any
stroke on the two tell-tales indicates that the
apparatus at the two stations are running syn-
chronously. The box of resistances S may of
course be provided with plugs or any other
means for regulating the amount of resistance
normally included in the local circuit.

While I have described my present inven-
tion with special reference to one form of ap-
paratus, it is obr‘ous that the invention is
adapted to the sending of accelerating im-
pulses as well as retarding impulses, and that
it may be applied also to the organizations
shown in other applications in electrical syn-
chronous movements filed by me April 12,
1883, and serially numbered 91,490, 91,491,
-and 91,492,

It will be observed that when a correcting
impulse of electricity actuates the relay U the
moment the relay-armature leaves its back
stop the local circuit « is broken, and the arma-
ture of the second relay, V, is instantaneously
drawn to its back stop, thus completing the
shunt around the resistanceS. Theadjustment
of the armature of the relay U is very delicate,
so that it responds immediately to any correct-
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ing impulse, while the spring of the arma-
tare of the relay V is of comparatively high
tension, sothat itmovesto its back stop instan-
taneously. This planof making the correcting
impulse effective when the armature of the re-
lay U leaves its back stop I consider very im-
portant, as the corrections are practically in-
stantaneously made effective, whereas, if they
were not made effective until the armature of
the relay had been drawn to its front stop, the
action of the correcting devices would beslug-
gish. This feature of my invention is not lim-
ited to the intervention of the relay V between
the first relay and the shunt-circuit, nor to
any particular manner of utilizing the correct-
ing impulses; but I consider my invention
broadly to consist in the feature of makingthe
correcting impulses effective when contact
with the back stop of the relay is broken.

In my priorapplication filed April 12, 1883,
and serially numbered 91,439, above referred
to, I have described the way in which the ap-

paratus at the two stations is bronght into syn- |-

chronism by a rather exact manipulation of.
the devices. I have found'in practice, how-
ever, that where the apparatus at the two sta-
tions is running at approximately the same
speed within liberal limits, and the switches
all closed, (and this the operators can readily
tell by the strokeson the tell-tales,) that the ap-
paratus will of itself, in a few moments, come
into synchronism without the intervention of
the operators.

It will be apparent that if the circuait-com-
pleter at one station is traveling more rapidly
than that at the other, its excess of speed soon
causes it to overtake the circuit-completer at
the other station and bring them both into
such relation to the battery-connected 9’s and
correcting 10’s that the correcting impulses
will thereafter maintain them in the correct
position. '

Any subjects-matter herein shown or de-
scribed, but claimed in cases 91,188, 91,489,

5 91,490, 91,491, 91,492, or 91,493, filed April

12, 1883, are disclaimed herein.
I claim as my invention—
: o “set
forth, of electrically-controlled sychronous ap-

paratus with means for antomatically chang-
ing the resistance of the circuit which con-
trols the movement of said apparatus when-
ever a correcting impulse of electricity is re-
ceived. —

2. The combipation, substantially as set
forth, of synchronlpusly-actuated apparatus, a
correcting-battery \at one station, means for
transmitting a q@rre&ting impulse of electrieity
to a distant statio ver the apparatus at
said distant station rugs out of time with that
at the first station, andfen indicator or sounder
placed in the correctinf battery-cireunit at the
first station to indicatd when correcting im-
pulses of electricity are Ment from that battery.

3. The combination, dbstantially as set
forth, with synchronous eld¢trically actuated
and controlled apparatus, of \Jevices for indi-
cating when controlling or corrycfinei
of electricity are received ffo
tion, and also when correcjiig impulses of
electricity are transmitted 34 a distant station.

4. The combination
forth, of electrically.¢ontrolled synchronous
apparatus, means for automatically correcting
the speed of sajd apparatus at one station by
a correctinzAmpulse of electricity when it
runs out o1l ith that at a distant station,

dkes such correcting impulses effect-
ive upoy the apparatus to be corrected when
-armature leaves its back stop. :
e combination, substantially as set
forth, fof electrically-controlled synchronous
tas, means for automatically changing
sistance of the circuit which controls
the thovement of said apparatus whenever a
C ing impulse of electricity is received,
and’a relay which permits such correcting im-
pulse to become effective when the relay-arma-
tare leaves its back sfop.

In testimony whereof I have hereunto sub-
seribed my name.

PATRICK B. DELAXNY.

Witnesses:
NELLIE HOLXMES, ’
E. C. Davipsox.
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UNITED STATES

PAaTENT OFFICE.

POUL LA COTR, OF COPENHAGEN, DENMARK, ASSIGNOR TO FRED P. JONES,

OF PORTSMOUTH,

NEW HAMPSHIRE.

SYNCHRONOUS TELEGRAPHY.

SPECIFICATION forming part of Letters Patent No. 302,502, dated July 22, 1884;
Application flled February 13, 1884. (No model.)

To all whom it may concern: )

Be it known that I, PouL LA CovUR, a sub-
Jject of the King of Denmark, and a resident
of the city of Copenhagen, in the Kingdom of
Denmark, have invented certain new and use-
ful Improvements in Synchronous Telegraphy,
of which the following is a specification.

nous movement of two sets of apparatus con-
nected by an electric circuit; and it consists
in the arrangement or grouping of a series of
independent contacts into different circuits for
multiplex transmission. . ~190

In Letters Patent of the United \States No.
203,423, granted to me May 7, 1578, I have
shown an instrument in which, by the electro-
magnetic vibration of a reed or fork, a motor-
circuit is intermittently made and broken.
This motor-circuit contains an electro-mag-
net, the pole or poles of which act upon teeth
on the periphery of an armature ring or disk,
the makes and breaks in the circuit causing
a continnous and rapid rotation-of the disk.

sented somewhat diagrammatically, though it
fully illustrates the method of operation. For
a detailed description of the instrument, how-
ever, reference is hereby made to my patent
above mentioned.

The accompanying drawing is a diagram-
matic view illustrating two electrically-con-
nected stations arranged according to my in-
vention.

At station X I have illustrated diagram-
matically the apparatus shown in my patent.
A fork, A, tuned to a given piteh, is vibrated
by the magnet B, included in a local cireuit,
(shown by dotted lines,) the circuit being auto-
matically made and broken between the tine
« of the fork and a light contact-finger, b, car-
ried on an adjustable lever, B'. The opposite
tine of the fork, ¢, as it vibrates, makes and
breaks contact with a light contact-finger, d,
on an "adjustable lever, D. The tine ¢ and
the contact d are included in a local circuit,
(shown by broken lines,) in which the motor-
magnet E is placed. This mugnet acts upon
atoothed armature-disk, F, and canses its con-
tinuous rotation. Fast upon the axis or ro-
tating shaft of the armature.disk a contact-

finger, G, is mounted, which, in its rotation,
sweeps over a concentric circle of independ-
ent insulated contact-pieces. There are sixty
contacts represented on the eircular table,

numbered from 1 to 10, for convenience .of 55

description, in six independent series. The
main line is connected with the contact-finger
G, and at the other station, Y, is connected to
a like finger, which sweeps a like table of con-
tacts, and is actuated by the rotation of the
toothed wheel or armature-disk, cansed by the
makes and breaks in the local circuit, which
includes the motor-magnet E, as at station X.
The makes and breaks in this local circuit are
caused by the vibration of the fork A, which
is tuned to the same pitch, and consequently
has the same rate of vibration as the fork at

65

station X, Atstation X six of the contacts— . -

say the contacts numbered 6 in each series—
are connected together and, through a battery,
M B, with the ground. Atstation Y the corre-
sponding six contacts are connected together,
and by a line, 1, through the coils of a mag-
“uet, I, and thence to gronnd. This magnet is
placed to act upon the tines of the fork, as is
the one illustrated at station X. The poles
of the magnets I and Bare provided with ad-
justable or screw pole-pieces z, by the adjust-
ment of which the vibration of the forks may
be controlled, so as to adjust them to unison
in case of any disturbance or want of syuch-
ronism, as is presently described.

I will now describe the grouping or connee-
tion of the contacts in independent circuits,
which constitutes the subject-matter claimed
in this application.

The contacts 1234578910 in each se-
ries are connected together and to a corre-
spondingly-numbered binding-post, as clearly
shown at both stations. The biuding-posts
nambered 1and 10 are connected together and
with aline, L, in which a relay, R, switch §,
key T, and battery U are placed. By means
of the switch S the line may be either put di-
rect to ground or connected with the key and
battery in the usual way. The 1's and 10’s
at the other station are similarly connected
with the line, which is equipped in the same
way. At each station the 3’s and §'s, the 2's
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If the apparatus does not start synchronously,

a

larly joined, and each pair is to be connected
with aline equipped with instruments, as just
described. It will be seen, therefore, that
there are four independent sets of telegraphic
instruments at each station. The 5-contacts
are shown unconnected with any circuit.

It will be obvions that the line L, connected
with the contacts 1 and 10, will be connected
with the trailing countact-finger or ecircuit-
completer, and through said finger with the
main line twelve times in each revolution of
the finger; and if the finger rotates three
times a second (more or less) there will be
about thirty-six completions of contact per
second of the line L with the trailing-finger
and the main line. This occurs at both sta-
tions. Obviously, therefore, if the trailing-
fingers at both stations simultaneously rest
upon the corresponding 1 and 10 contacts,
there will be a completion of the circuit from
the instruments in the line L at onestation to
the corresponding instruments at the other
station. These completions of the vireuit are
independent of all the other contacts, and are
sa rapid that the circuit is practically contin-
uous for lMorse transmission, and the opera-
tors are not aware that the circuit is at any
time broken or taken from them. The same
is true of instruments connected with the
other pairs of contacts—namely, the 3's and
8’s, the 2’sand ¥'s, and the 4’3 and 7’s—so that
if the trailing-fingers at each station move
synchronously there are four independent
telegraphiec circuits,which may be worked in
the ordinary way with as much freedom as if
each pair of operators had a separate line de-
voted to their own use.

The synchronous rotation of the trailing-
fingers at the two stations is obtained in the
following way: The forks, which are tuned
as nearly as possible to the same pitch, con-
sequently have the same or approximately
the same rate of vibration; and when these
forks are vibrated the two disks at the sta-
tions will be rotated at substantially the same
speed. The forks at both stations having been
mechanically started into vibration and anim-
pulse of rotation imparted to the toothed
disks, the circuit-completers at each station
will be caused to rotate. The vibrator-circuit
of the fork at station X, being automatically
made and broken, will cause the continuous™
vibration of the fork. The operators’ instra-
ments at both ends of the line are normally
put to ground, as-is usual, and if the appa-
ratus at the two stations happen to start
synchronously there will be no sound on the
instruments ateitherof thestations, and it will
therefore be known that the contact-fingers
are rotating synchronously. If they continue
to rotate insynchronism, six impulses of elec-
tricity will be sent from the battery M B at
station X through the contacts numbered 6 at
each stationtothemagnet I, and maintain the
eountinued vibration of the fork at station Y.

or having so started runs out of synchronism,

-multiplex transmission.
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the operator at station Y will be able to tell
whether his fork is vibrating more slowly or
more rapidly than that at the other station by 7
the soundson the telegraph-instruments, which
will give astroke whenever the circuitis com-
pleted from a 6-contact at station X through
on~ of the countacts with which the instrument
is'connected at station Y. The order in which
the instruments are caused to sound will in-
dicate whether the fork at stnt?ionf isrunning
faster or slower thaun that at statfon X. The
operator therefore may adjust the screw pole-
pieces on the maguet I so that the vibrating. s
impulses received from station X will act to
cause the fork to vibrate slower or faster, as
may be desired. The apparatus at the two
stations, having been ouce brought into synch-
ronism, will continue to rotate at the same 83
speed, being governed by the furks, which
will continue to vibrate at the same rate.

I bave shown and described my own synch-
ronous system contemplated in my patent
above mentioned. It is obvious, however, go
that the arrangement of contacts for tele-
graphic transmission or other purposes may
be used in connection with other synchronous
systems,and is not dependent upon the spe-
cial system described, or upon any particular g3
system. For instance, the invention is well
adapted to the synchronous systems of Pat-
rick B. Delany, patented October 9, 1883, in
two of which patents, Nos. 286,273and 286,278,
the circuits and contacts are shown as grouped tco
in substantially the manner herein illustrated.

No claim is made herein to the manner of
obtaining and maintaining the synchronous
movement of the $wo apparatus—that is, by
impulses of electricity sent from the 6°s at sta- 105
tion X, which are all connected together and
to a battery, M B, to the vibrator - magnet at
station I, which, by means of said periodic
transmitted impulses from the 6 -contacts,
maintains a fork at Y in constaot vibration. r1o
Nor is any claim made to the manner of driv-
ing the toothed wheel; but what is desired to
be covered in this application is the manner
of grouping or distributing the independent
series of contacts in the circle among several 113
independent branch lines for the purpose of

)
. 'i1ne combination of & lnain line, a series
of independent contacts at each end of the 120
line, two or more separate circuits or branch
lines at each end of the main line, each of
said branch lines being connected with two or
more of said contacts, means, substantially
such as described, for successively placing the 125
main line at both ends inconnection with said
contaets, and means for synchronously actu-
ating such circuit-completers.
2. The combination of a main line, a series
of independent contacts at each end of the r30
line, two or more separate circuits or branch
lines at each end of the main line, in each of
which two or more of the contacts placed at
regular intervals in the series are connected
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independently of the other contacts, means,
substantially such as deseribed, for succes-
sively placing the main line at both ends in
connection with said contacts, and means for
synchronously actuating such circuit - com-
pleters, 7

3. The combination of the main line, the
clreular series of independent contacts placed
at each end of the main line, the trailing cir-
cuit completers or fingers permanently con-
nected with the Jine, which traverse said con-
tacts, means for synchronously actuating such
fingers, and two or more branch lines at each
end of the main line, in each of which two or
nrore of the contacts placed at intervals in the
circularseries are connected independently of
the other contacts.

4. The combination of a main line, a series
of contacts at one end of the line, means, sub-
stantially such as described, for successively
placing the line in connection with each of
said contacts, and two or more branch lines,

in each of which two or more of the contacts
in the series are connected independently of
the remaining contacts.

5. The combination of a single main line, a
series of independent contacts at each end of
the line, means for successively placing the
line in connection with each of said contacts,
means for synchronously actuating such cir-
cuit-completing devices, two or more branch
lines, in each of which one or more of said
contacts are connected independently of the
other contacts, and instruments inthe branch
lines for either transmitting or receiving at
either station.

In testimony whereof I have hereanto sub-
seribed my name this 19th day of December,
A. D. 1883.

POUL LA COUR.
Witnesses:

LtDvIG SCHRYDER.
PoUL PEDERSEN.
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UNITED STATES PATENT OFFICE.

PATRICK B. DELANY, OF NEW YORK, N. Y., ASSIGNOR TO THE STANDARD
MULTIPLEX TELEGRAPH COMPANY, OF SAME PLACE.

TELEGRAPHIC TRANSMITTING APPARATUS.

CPZCIFICATION jorming part of Letters Patent N.. 316,125, dated April 21,1885.

Application filed Febroary 26, 1884. (No model.)

To all whom it may concern:

Be it known that I, PATRICK B. DELANY,
of the city, county, and State of Sew York,
have invented certain new and useful Iwm-

5 provements in Telegraphic Transmitting Ap-
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paratus, of which the following is a specifica-
tion.

mitters in which an armatare-lever actuated
by an electro-magnet, in the cireuit of which
a key is placed, is used to throw the battery
upon the line. In arrangements of this char-
acter heretofore the armatare has been pro-
vided with an adjusting-spring, and usnally,
instead of transmitting from the ordinary

rigid contacts against which the vibrating |

transmitting-armature works, it is customary
to supplement theelectrodes or rigid points of
contact by yielding countacts, which will close
the circuit more securely and remedy the de-

fects in the contact caused by the rebound of |

the lever from a rigid limiting-point or con-
tact-stop under the influence of its spring.
These yielding contacts are liable to vibrate
under a sudden blow or withdrawal of thear-
mature.

absolutely perfect contact by causing the ar-
mature-lever to be held tightly and Grmly
against its stop by the full power of the at-
tracting-magnet, and I dispense with the re-
tractile spring, which tends to lessen the firm-
ness of its contact.

Under my invention, also, the lever moves
with the greatest rapidity and precision from
one stop to the other in respoase to the move-
ment of the operator’s key, and a substan-
tially equal pressure on both its coutact-stops
is obtained regardless of variations in the
strength of the local battery in which the key
is placed.

The details of my inveantion are fully set
forth below.

form of my invention, and Fig. 2 a similar
zxew illustrating another form of the inven-
ion. '

In Letters Patent of the United States No.
286,278, granted October9, 1883, I have shown
a synchronous system of telegraphy to which
the particular arrangement illustrated for

e

* ting the other .pole of the battery to line. As 95

transwmitting with reverse currents is well
adapted. I have therefore indicated in the
drawings diagrammatically in each figure a
table of coutacts, A, a rotating armature-disk, 33
B, and a trailing contact-finger, a, which
traverses a series of contacts on the table, and

I refer to said patent for a full exposition of
this subject. The invention, however, is not
limited to that particular system, but is ap- éc
plicable to the transmission of wmessages in
any of the well-known telegraphie systems.

It is therefore deemed unnecessary to particu-
larly describe any system, as the operation of
my invention will be perfectly plain to those 65
skilled in the art.

ny + =+ «
battery MB is shown as arranged for reverse
transmission. It is grounded in the middle,
and its opposite poles are connected to oppo- 70
site contact-stops, ¢ d, between which a freely-
vibrating armature, e, vibrates. This arma-
ture is connected through the liue f, contacts,
and trailing-finger of my synchronous system
with the main line. The transwitting-key Kis ;735
connected with one pole of a local battery, LB.
Its front stop is connected in a branch eireuit, g,
which runs from the stop through the coil of an -
independent magnet, O, to the opposite pole of
the battery. Its buck stop is connected inan- 8o
other branch circuit which runs from the stop
through the coil of an independent magnet,
M, to the opposite pole of the battery. The
freely-vibrating armature e is arranged be-
tween these opposed magnets, and is acted up- 83
ou by them. When the key is upon its front
stop, the magnet O firmly and promptly draws
the free armature against the contact d, hold-
ing it there with 2 uniform unvarying press-
ure and putting one pole of the main battery go
MB to line. When the key is thrown on its
back stop, the magnet O is demagnetized, and
the magnet M is energized and promptly draws
the armature against its contact ¢, thus put-

the armature is a freely-vibrating one without
bias and without a retractile spring, itremains
in either of the positionsinto which it isdrawn,
and is held with unvarying pressure upon its
contacts. This method of transmission gives 1oo
the most perfect results, and prevents any -
weakness or uncertainty of contact between
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the transmitting - electrodes. This arrange-
ment is obviously adaptable for transmission
from one pole of the battery oaly.

In Fig. 2 I haveshown an arrangement sub-
stantially identical in its prineipal features.
Underthisarrangement,instead ofthe magnets
M O, I employ a polarized relay, which is
worked by asplit local battery, LB. The main
battery M Bisseatto line in thesameway. In
this instance the armature ¢ may aiso be said
to become a freely-vibrating one, because it
moves from one contact to the other under
the combined influence of magnetic attraction
and repulsion, as is well understood. With
this arrangement also the contacts are firm,
and most satisfactory transmission results. I
prefer the arrangement, however, which is
illustrated in Fig. 1, for the reason that each
maguoet isindependent. XNo reversalsoccurin
the coil of either magnet, and one magnet is
resting while the other is at work. For this
reason [ cousider that it possesses substantial
advantages over the arrangement shown in
Fig. 2, although, as before remarked, in the
main principles of organization and operation
they are identical.

In an application filed by me October 22,
1883, No. 109,716, I have shown an arrange-
ment in which a freely-vibrating armature is
vibrated by independent alternately energized
magnets, and I therefore make no such claim
in this application.

I claim as my inveotion—

sisting of the com binntion,asubstnnatially as set
forth, of a trapsmitting-key, a local circuit in
which the key is included, which ecireuit is
closed when the key is-on its frount stop, asepa-
rate or branch circait which is closed when
the key is on its back stop, a freely-vibrating
armature which is acted upon electro-maguet-

1"connected with said armature.

ically by said eircuits, a main line, and a trans-
mitting-battery which is thrown upon the line
by the vibrations of said armature.

2. The local transmitting arrangement con- 4=
sisting of the combination, substantially as set
forth, of a transmitting-key, a local cireuit in
which the key is included, which circuit is
closed when the key is on its front stop, a sepa-
rate or branch circuit which is closed when co
the key is on its back stop, magnetic helices
and ccres in said local circuits, a non-resilient
armature controlled by said helices and cores,

a main line, and a transmitting-battery which

is thrown upon the line by the vibritions of 23
the armature, which occur in response to the
manipulation of the transmitting-key.

3. The combination, substantially as set
forth.of the transmitting-key,twoindependent
electro- magnets which are slternately ener- 60
gized by the manipulations of the key,the local
circuits of said maguets, a freely-vibrating
armature acted upon by said magnets, the
main line, and the transmitting-battery which
is thrown apon the line by the vibrations of 63
the armature. )

4. The combination, substantially as set
forth, of the transmitting: key, the independ-
ent magnets M O, their local circuits, the free-
ly-vibrating armature acted upon by said 7o
magnets, the split main battery MB, the poles
of which are electrically connected with the
opposite contact-stops, ¢ d, against which the
vibrating armature works, and the main line -

-3
(V]

In testimony whereof I have hereunto sub-
scribed my name this 20th day of February,

A.D. 1884,
-PATRICK B. DELANY.
Witnesses: -
EDWD. A. CALAHAN,
H. D. Maxssox.
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s n-" 4 Very distinct sounds proceed from straight plecea of iron,

-steel, retort-carbon, and plumbago. I believe that 1 have also obtained
B audible effects from thin plutivum and German-silver wires, and from |
mercury contained in a narrow groove about four feet long. In these 2\
cases, however, the sounds were so faint and outside noises so loud that
Safithe experiments reqmre verification.

and steel during the passage of an intermittent current, alt.hough he et

M fiiled to obtain audible results from other substances. In order that
\guch effects should be observed, extreme quietness is necessary. The Ji

& rheotome itself is a great source of annoyauce, as it always produces ¥ VRILLIC CORRESPONDERS:

a sound of similar pitch to the one which it is desired to hear. It‘ A PERSISTENT HISTORICAL MOVE :
1}
»

’ is absolutely requisite that it should be placed out of earshot of the \
Z observer, and at such a distance as to exclude the possibility of sounds }\ TOWARD THE VISCERAL RESPONDER
B being mechanically conducted along the wire.
8. Very striking audible effects can be produced upon a short circuit by
means of two Grove elements. I had a helix of insulated copper-wire
Tz=l_ P (No. 23) constructed, having a resistance of about twelve ohms. It

A A was placed in circuit with a rheotome which interrupted the current
Q.one hundred times per second. Upon placing the helix to my ear I Zg
- By,

X

R
- _',." ® Ferguson. Proceedings of Royal Scottish Soc. of Arts, April 9, 1866;
Paperon “A New Current Interrupter.”

.could hear the unison of the note produced by the rheobome. The
"xntensxty of the sound was much increased by placing a wrougbt-xron . V4
<7x nail inside the helix. In both these cases, a crackling effect accompa- L W -
e < nied the sound. When the nail was held in the fingers so that no 1

port.xon of it touched the helix, the crackling effect disappeared, and a :
pure musical note resulted. ’“ =
When the nail was placed inside the helix, between two cylindrical Sy
pieces of iron, a loud sound resulted that could be heard all over a large K/d;
=% room. The nail seemed to vibrate bodily, striking the cylindrical pieces "ﬁﬁ
s of metal alternately, and the iron cylinders themselves were violently ’ ‘ﬁ?
agitated. <
4. Loud sounds are emitted by pieces of iron and steel when sub- \—;\;\'j.
jected to the attraction of an electro-magnet which is placed in cir- ?
F

0\

.;ns..

’Q

Ny

\

cuit with a rheotome. Under such circumstances, the armatures of ( o
N#% Morse-sounders and Relays produce sonorous effects. I have f‘;‘
-5 .@ succeeded in rendering the souuds audible to large audiences by
//\ interposing a tense membrane between the electro-magnet and its -
' \ armature. The armature in this case consisted of a piece of clock-!
A“ spring glued to the membrane. This form of apparatus I have found:, &
) invaluable in all my experiments. The instrument was connected .
- i with a parlor organ, the reeds of which were so arranged as to open W&
“ and close the circuit during their vibration. When the organ was 2
T played the music was loudly reproduced by the telephonic recexver?&
“in a distant room. When chords were played upon the organ, the
l. % various notes composing the chords were emitted simultaneously by
B the armature of the recewer

Y%

(D

,-;a ‘.

()3
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* demonstrated during the year 1873. Elisha Gray, of Chxcago, and
@ Paul La Cour,t of Copenhagen, lay claim to the same discovery. T
A0S The fuct that sounds of different pitch can be simultaneously produced— =
,-é / upon any part of a telegraphic circuit is of great practical importance; 3
Bt for the duration of a musical note can be made to signify the dot or ==L S&
dash of the Morse alphabet, and thus a number of telegraphic mes- T L=\
d sages may be sent simultaneously over the same wire without confusion «
by making signals of a definite pitch for each message.

6. If the armature of an electro-magnet has a definite rate of oscil- S
%t lation of its own, it is thrown bodily into vibration whea the interrup-

® Elisha Gray. Eng. Pat. Spec., No.974. See “Engineer,” March 26, 1875, r

t Paul la Cour. Telegraphic Journal, Nov. 1, 1876. _A //’& =

nadn PN~

3 o« w‘:ﬁms of the current are timed to its movements. For instance, present
%. an electro-magnet to the strings of a piano. It will be found that the
AZ .:’,Z- Zstring which is in unison with the rheotome included in the circuit
will be thrown into vibration by the attraction of the magnet.
Helmholtz,* in his experiments upon the synthesis of vowel sounds /S
ﬂmused continuous vibration in tuning-forks which were used as the }=
Larmatures of electro-magnet.s. One of the forks was employed as a
rheotome. Platinum wires attached to the prongs dipped into mer- §

P' . '\\
ey iy O
2327 t"' N The intermittent current occasioned by the vibration of the fork ¢

3 Y7 traversed a circuit containing a number of electro-magnets between
"Q'/ A the poles of which were placed tuning-forks whose normal rates of
vxbrauon were multiples of that of the transmitting fork. All the
forks were kept in continuous vibration by the passage of the inter-
f rupted current. By re-enforcing the tones of the forks in different
- degrees by means of resonators, Helmholtz succeeded in reproducmg
lamﬁcxally certain vowel sounds.

I have caused intense vibration in a steel strip, one extremity of,’,f"
. which was firmly clamped to the pole of a |J-shaped electro-magnet, the , ,
) free end overhanging the other pole. The amplitude of the vibration
, was greatest when the coil was removed from the leg of the magnet to / ‘3."‘"
which the armature was attached.

7. All the effects noted above result from rapid interruptions of a
voltaic current, but sounds 1 may be produced electrically in many other ¥
ways. /(
The Canon Gottoin de Coma,f in 1785 observed that noxses were /(

‘-7’

® Helmholtz. Die Lehre von dem Tonempfindungen.

t See “ Treatise on Electricity,” by De la Rive, L., p. 800.
t Ibid.

§ Gore. Proceedings of Royal Society, XII., p. 217.

! Page. “ Vibration of Trevelyan's bars by the galvanic current.” Silli- -
Sy man’s Journal, 1850, IX., pp. 106-108.
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circuit with the thick wires of a Ruhmkorff’s coil, and the fine wires
¥ were connected with two strips of brass (A and B), insulated from one
another by means of a sheet of paper. Upon placing the ear agninst
- one of the strips of brass, a sound was perceived like that described
_"\\ above as proceeding from an empty helix of wire during the passage of g\ ™.
Y@\ an intermittent voltaic current. A similar sound, only much more D

_intense, was emitted by a tin-foil condenser when connected with the L—&
\ & fine wires of the coil. s

R O
3 X! Ouo of the strips of brass, A (mentioned above), was held closely Y 5 ?"‘

. il
o~ 3 v

~ &agxinét the ear. A loud sound came from A whenever the slip B was 'é-‘ ‘

S \-.—’ 5 § touched with the other hand. It is doubtful in all these cases whether -

N\
1

'\;‘.

= —= the sounds proceeded from the metals or from the imperfect conductors :/"
. J;_ﬂ Finterposed between them. Further experiments seem to favor the ?,
dfj‘htter supposition. The strips of brass A and B were held one in each ::
‘.:i“é baud. The induced currents occasioned a musculur tremor in the - g™

AR ‘3 fingers. Upon placing my forefinger to my ear a loud crackling noise P
- s&:_"“t‘ was audible, seemingly proceeding from the finger itsell. A friend »— ;

- ’- .tho was present placed my finger to his ear, but heard nothing. I .e¢§
0 “
N

‘.
D

A

-
13

F 3

4
S

n

i

~

.' A

=y requested him to hold the strips A and B himself. He was then dis- g “‘S\i,
' tinctly conscious of a noise (which I was unable to percuive) proceed- N
B¥ ing from his finger. In these cases a portion of the induced currents };

' ‘1 passeid through the head of the ohserver when he placed his ear agninst 5
- . . . N
; his own finger; and it is possible that the sound was occasioned by a 2N 2
vibration of the surfaces of the ear and finger in contact. ;;‘g &7
When two persons receive a shock from a Ruhmkorff’s coil by clasping 74 27\

4 hands, each tuking hold of one wire of the coil with the free hand, a B:"s, X y
¢ —X~a$ sound proceeds from the clasped hands. ‘The effect is not produced when ’wm

.
- .

.25 the hands are moist. When either of the two touches the body of the Wy S
PA# other a loud sound comes from the parts in contact. When the arm Ry -2
Pl of one is placed against the arm of the other, the noise produced can be Iz L=
hearl at a distance of several feet. In all these cases a slight shock E{—-%
is experienced so long as the contact is preserved. The introduction -
N\l of a piece of paper between the parts in contact does not materially'
PV interfere with the production of the sounds, while the unpleasant Sied
. N7 effects of the shock are avoided. e
. When a powerful current is passed throngh the body, a musical note RSN
¥y can be perceived when the ear is closely applied to the arm of the ¥
jf ¢ Person experimented upon. The sound seems to proceed from the
- ‘/ muscles of the fore-arm and from the biceps muscle. The musical 2=
@2y 33 note is the unisou of the rheotome employed to interrupt the primary

- :)-/




e S Fov . WY .
S \ ] I, E‘ .,.““5 -\ N "‘f’ . ,41' . -.\ . =L - < ~
. o ’ circuit. I failed to obtain audible effects in this way when the pitch MEZ:

221 =% of the rlieotome was high. Elisha Gray* has also produced audible [HNCH .
=/ RNk, effcts by the passage of induced electricity through the human body. SRSV

Z * A musical note is occasioned by the spark of a Ruhmkorff’s coil when Zisgan ¥

two rheotomes of different pitch are caused simultaneously to open and

{“ close the primary circuit, a double tone proceeds from the spark. Bt P
9. When a voltaic battery is common to two closed circuits, the ;?",}é:
5 current is divided between them. If one of the circuits is rapidly f’"“'/‘
.-‘. opened and closed, a pulsatory action of the current is occasioned upon *%‘_—{
A= the other. \.{\/

. #  All the audible effects resulting from the passage of an intermittent ;’f:" ¢
W current can also be produced, though in less degree, by meaus of a ;:
é‘, -

10. When a permanent magnet is caused to vibrate in front of the ;\J‘.
__pole of an electro-magnet, an undulatory or oscillatory current of Y
g electricity is induced in the coils of the electro-magnet, and sounds X
2 proceed from the armatures of other electro-magnets placed upon the ¢
 Jcircuit. The telephonic receiver referred to above (par. 4), was con-
® nected in circuit with a single-pole electro-magnet, no battery being
used. A steel tuning-fork which had been previously magnetized was ;
Z ‘z'mused to vibrate in front of the pole of the electro-magnet. A
musical note similar in" pitch to that produced by the tuning-fork
;_‘f proceeded from the telephonic receiver in a distant room.
&5 11. The effect wus much increased when a battery was included in 3, -
‘ the circuit. In this case, the vibration of the permanent magnet threw 33
ke the battery-current into waves. A similar effect was produced by the Q .
.4 vibration of an unmagnetized tuning-fork in front of the electro-magnet.
@l The vibration of a soft iron armature, or of a small piece of steel spring %;
g D0 larger than the pole of the electro-magnet in front of which it was &
placed, sufficed to produce audible effects in the distant room. ﬁ )
- 12. Two single-pole electro-magnets, each having a resistance of ..ﬂ SRR
’ . . . [/ v
§ ten ohms, were arranged upon a circuit with a battery of five carbon {4y \\ \
elements. The total resistance of the circuit, exclusive of the battery, If -

L]

;ifgf"( Y,
Pahiad )

4
SR Sy

I"‘

A

was about twenty-five ohms. A drum-head of gold-beater's skin, 3§
e : ¥'. seven centimetres in diameter, was placed in front of each electro- SN
" M4 7 magnet, and a circular piece of clock-spring, one centimetre in B
N diameter, was glued to the middle of each membrane. The telephones

S~ & o

so constructed were placed in different rooms. One was retained in




-3 ’ 'e exp'e;x'menkaf roo
> ,-.4 adjoining house.

‘g Upon singing into the telephone, the tones of the voice were re-
. produced by the instrument in the distant room. When two persons
’.’\\ sang simultaneously into the instrument, two notes were emitted simul- g

taneously by the telephone in the other house. A friend was sent

e Xinto the adjoining building to note the effect produced by articulate
\"% speech. I placed the membrane of the telephone near my mouth, and >

A

§-. 3 -~ .
(3 ‘.' N
uttered the sentence, “ Do you understand what I say?” Presently k,é; o

=
»

4 g . . . 7N
<> Q\ a0 answer was returned through the instrument in my hand. Articu- % £

) Q O ~-{late words proceeded from the clock-spring attached to the membrane, '\-—;{
%"‘amd I heard the sentence: “ Yes; I understand you perfectly.” T
-«g&!‘ The articulation was somewhat muffled and indistinct, although in :.
Jf this case it was intelligible. Familiar quotations, such as, “ To be, or ¥:
22 ":‘?ﬁ not to be; that is the question.” ¢ A horse, a horse, my kingdom for &g
m} a horse.” “ What hath God wrought,” &c., were generally understood R
= ¥ =<« after a few repetitions. The effects were not sufficiently distinct to = | »
— 4 < admit of sustained conversation through the wire. .Indeed, as a gen- t?(Qq?
%= eral rule, the articulation was unintelligible, excepting when familiar &:Qh =
-\l i gentences were employed. Occasionally, however, a sentence would ry;j{ A g
o & come out with such startling distinctness as to render it difficult to g 'k
0 24 believe that the speaker was not close at hand. No sound was audible 3%

when the clock-spring was removed from the membrane. &I N

The elementary sounds of the English language were uttered suc- y 4;%:.;
cessively into one of the telephones and the effects noted at the other. -~ :\’
Consonantal sounds, with the exception of L and B, were unrecog- -

~anizable. Vowel-sounds in most cases were distinct. Diphthongal Sy
ks J&= vowels, such as a (in ale), o (in old), ¢ (in isle), ow (in now), oy (in ? ) '
2 boy), oor (in poor), oor (in door), ere (in here), ere (in there), were ’é‘”'
o well marked. '
Triphthongal vowels, such as tre (in fire), our (in flour), ower'
(in mower), ayer (in player), were also distinct. Of the elementary
§ vowel-sounds, the most distinct were those which had the largest oral
3 apertures. Such were a (in far), aw (in law), @ (in man), and ¢ (in WSO

13. Electrical undulations can be. produced directly in the voltaic e
A current by vibrating the conducting wire in a liquid of bigh resistance ®
included in the circuit.
The stem of a tuning-fork was coonected with a wire leading to one J@¥ F "2~ - y
RS of the telephones described in the preceding paragraph. While the o P TN

S




o ‘ .

74 into waterincluded in the circuit. A sound proceeded from the distant 4y :
M telephone. When two tuning-forks of different pitch were connected J s
§ together, and simultaneously caused to vibrate in the water, two musical

A3 = emitted simultaneously by the telephone.
= ,../','-(‘.“ A platinum wire attached to a stretched membrane, completed a
- 4l voltaic circuit by dipping into water. Upon speaking to the membrane,
articulate sounds proceeded from the telephone in the distant room.
The sounds produced by the telephone became louder when dilute sul-

water. Audible effects were also produced by the vibration of plumbago
in mercury, in a solution of bichromate of potash, in salt and water, in
Y. - dilute sulphuric acid, and in pure water.
ﬂ' WA ‘.,"-E 14. Sullivan * discovered that a current of electricity is generated R
> = _-3 by the vibration of a wire composed partly of one metal and partly of |
y another; and it is probable that electrical undulations were caused by
- the vibration. The current was produced so long as the wire emitted % A
¥ a musical note, but stopped immediately upon the cessation of the pi¥
#-=<>% sound. _
AL A :"': 15. Although sounds proceed from the armatures of electro-magnets S+
e \f_; é under the influence of undulatory currents of electricity, I have been un- 8
‘W able to detect any audible effects due to the electro-magnets themselves. | /% 5
\ -?%} o) magnet which was held closely against the ear. No sound was per- sTev
< M W% ceived until a piece of iron or steel was presented to the pole of the 1 Wj .
' M\, magnet. No sounds either were observed when the undulatory cur- X% _::_ B
>?~ rent was passed through iron, steel, retort-carbon, or plumbago. Inr A
,'s-a"‘ these respects an undulatory current is curiously different from an inter- %
~— mittent one. (See par. 2.) & =0
., 16 The telephonic effects described above are produced by three 3__._.‘5:‘
e distinct varieties of currents, which I term respectively intermittent, !l‘ _&\ o)
L pulsatory, and undulatory. Jntermittent currents are characterized by L’Zf &> g’q:';'
~~\ the alternate presence and absence of electricity upon the circuit; STy w

RN 7
}-""" ; Pulsatory currents result from sudden or instantaneous changes in the ¥ Jwmg
o S {1—,‘ intensity of a continuous current; and undulatory currents are pro- %\:?ﬁ%\}j
! = &:" >¢: duced by gradual changes in the intensity of a current analogous to \]\3 K
‘?‘-f' e ‘f‘-h_“é the changes in the

~ . . -2
vibrations. ) R X
- . 5
WS 7
~ -~
o=l d - p %

B




ST oGy, TN L, il e £
Telephone by Mr. Elisha Gray, of Chicago.—This system,

‘3 invented in 1874, is in reality ounly an instrument of the nat-

{»‘ure of those which preceded it, but with important modifica-
s tions, which made it possible to apply it usefuily to telegraphy.

In an early model he made use of an induction coil, with two
helices, one over the other: the contact-breaker, which was

vibrating, was multiple, and so arranged as to produce vibra-
tions numerous enough to emit sounds. These sounds may,

as we have seen, be modified by this arrangement, according

+ [ to the mode in which the instrument is adjusted, and if there
are a certain number of such contact-breakers side by side,

. Vwith vibrating disks so ordered as to produce the different

o 4 notes of the scale on several octaves, it becomes possible, by a

combination of certain notes, to execute on this new kind of

instrument 2 piece of music such as may be produced by a
harmonium, an accordion, or any other instrumnent with blow-

ers. The contact-breakers are sct in motion by means of the

> pmmary current of the induction coil, as it circulates through

\ one or other of the electro-magnets of these contact-breakcrs,
} actuated by the lowering of the notes of a key-board connect-
o ¢d with them, and the secondary currents which arise in the
& coil, in consequence of the interruptions in the primary cur-
rents, transmit the corresponding vibrations to a remote re-

2 ceiver. There is an analogy between this instrument and the
) telcphones of which we have already spoken by Reiss and
g Wray, but the effect is increased by Mr. Gray’s modifications.

-

We represent in Fig. 4 the arrangement of the first system.
The vibrators are A and A’, the key-board M and M’, the in-

‘\ duction coil B, and the receiver C. This receiver consists, as
\; we see, of a simple electro-magnet, N N”: above its poles
*'* there is a metal cylindrical case, C, of which the bottom is
v’y made of ironm, to serve as an armature. This box, like a violin,
‘\Q is pnerced with two holos in the form S, to serve as a sounding-

=

A

*
.

e D e
lar motion which takes place in the magnetic core and it
armature, nnder the influence of alternate magnetization anc
demagnetization, sufficed to produce vibrations corresponding
to the velocity of these alternations, and to emit sounds whicl
became audible when they were magnified by the sounding
board.

Fie. 4.

It is quite intelligible that the effect obtained in this system
might be reproduced, if, instead of contact-breakers or electric
rheotomes, mechanical contact-breakers were used at the send-
ing-station, so arranged as to furnish the requisite number of
breaks in the current which communicates the vibrations of
the different notes of the scale. In this way also it would be
possible to dispense with the induction coil, by causing the
current which has been broken by the mechanical contact-
breaker to react upon the receiver. Mr. Elisha Gray has, more-

il over, made a d.ﬁerent arrangement of this telephomc system,

oy . WA



which he has applied to telegraphv for simultaneous eIectrxc

i& transmissions, of which we shall speak presently.

"y If we may believe Mr. Elisha Gray, the vilrations transmit- 3§
ted by the secondary currents would be capable, by the inter-
vention of the human body, of causing the sounds to be re-

, produced at a distance by conducting disks, which vibrate
§ rcadily, and are placed on a sounding-box. In this way musi-
cal sounds may be evoked from copper cylinders placed upon 3
% atable, from a metallic disk fastened to a kind of violin, from
_3 a membrane stretched on a drum, or from any other resonant
g substance, by touching any of these objects with one hand,
: while bolding the end of the line with the other. These
sounds, of which the quality must vary with the substance
touched, would reproduce the transmitted note with the pre-
cise number of vibrations which belong to it.!
Mr. Varley's Telephone.—This is, strictly speaking, merely

' a musical telephone of the same kind as that of Mr. Gray, but

the arrangement of the receiver is oumnal and interesting.

*

condenscr formed of four sheets of tin-foil, divided by sheets the size of the drum. The plates of the condenser are placec
of some insulating material, and with a surface of about half parallel to the membrancs of the drum, and very little removec
[from its surface.

! Mr. Gray, in an article inserted in the Telegrapher of October 7th, 1878, |  If an electric charge is communicated to onc of the serics of
enters into full details of this mode of transmitting sounds by the tissues , conducting plates of the condenser, those which correspond tc

of the human body, and he gives the following as the conditions in which i
it must be placed to obtain a favorable result: 1 it are attracted, and if they were movable they might commu:

1. The clectricity must be of a high tension, in order to have an effect nicate to the intervening strata of air a movement which, ou
pcrccpuble to the ear. reaching the membranes of the drum, might, by a series of
. The substance employed to touch the metallic plate must be soft, | charges in rapid succession, cause the membranes to vibrate,
ﬂcnble, and a good conductor, up to the point of contact: it must then |and thus produce sounds: these sounds would correepond to
interpose a slight resistance, ncither too great nor too small the number of charges and discharges which had occurred.

8. The disk and the hand, or any other tissue, must not only he in con- ¢ h b d disch d
tact, but the contact must result from rubbing or gliding over the surface. + Since these charges and discharges are determined by the con-

s 4. The parts in contact must be dry, 0 a8 to maiutain the required de- , tact of the two plates of the condenser, at the extremitics of
2 gree of resistance. . o ) ) l the secondary circuit of an induction coil, of which the primary
A e PR\ 7 X circuit has been duly broken, it becomes evident that, in order
i, § to cause the drum to emit any given sound, it will be enough
¢ _;%;‘. N to produce the number of vibrations in the contact-breaker of
TN the induction coil which are required for this sound.

Pl Tlhe means employed by Mr. Varley to produce these inter-
;:\_\_ \ ruptions are the same which are in use in several electrical in-
~ struments, and especially in chronographs—an clectro-magnetic

: ¢ tuning-fork, regulated so as to emit the sound required. This
tuning-fork may, by acting as contact-breaker, react on the pri-
" N mary current of the induction coil; if the number of the tun-
= ing-forks equals that of the musical notes which are to be trans-
e . o . .

! ( mitted, and if the electro-magnets which set them in motion:
wiary are connceted with the key-board of a piano, it would be possi-1
A ble to transmit a melody to a distance by this system, as well
'/;.}( as by that of Mr. Elisha Gray. :
,\: ¥ The peculiarity of this system consists in the reproduction*
s . > of sounds by the action of a condenser; and we shall presently
ANPECEA® scc that this idea, adopted by Messrs. Pollard and Garier, led®
) 'Z'F:-\-’i to interesting results. 4
‘ z-..(i? Singing Condenser of MM, Pollard and Garuzer.—Thx; m-'
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strumcnt, whic astomses all who hear 1t, attracted public at- ’\-,

‘.tentxon in London some time ago. It is difficult to say why _..C,
its fame was not greater, since much attention has been be B
.;'stowed on less curious instruments. It is a fact that we bave QB
been able, thanks to MM. Pollard and Garnier, to hear songs X
7‘ issue from a sort of copybook, so as to become audible throurrh- «:(
yout the room. The songs thus reproduced are certainly not ./, \559”
T3 always perfectly true; yet when the person who sings into the 7 A
-sender is a musician, and understands how to make use of it, ;
(g the condenser in question will emit sounds somewhat resem-
bling those of the violoncello or the hautbois.

0;:; The singing instrument consists of a condenser, K,formed
:, of thirty shects of paper, laid one over the other, from nine to 8 .v -

=~ thirteen ccntimetres in thickness: between these, twenty-eight ¥
- "3 sheets of tin-foil, from six to twelve centimetres thick, are in- -,_:
~'* tercalated, so joined as to form the two plates of the condenser. f«'» "'.:
)’, For this purpose the pair sheets are joined together at one end iy
.iof the copybook, and the odd sheets at the other end. This B
5 system is fastened to a stiff carton, after taking care to bind it ..}
with a strip of paper, and the sheets of tin-foil are joined to J
4 2 the two ends of the condenser by two copper rims, D, D, which )-d'
 are provided with terminals for the circuit wire, and in this . . 3
37 way the singing instrument is constructed. A somewhat heavy ‘of a watch-spnng), placed across this piece of wood gives it :
14 weight, placed upon the condenser to compress the sheets, does certain elasticity beneath the pressure, and this elasticity is nec
?‘ not in any way prevent_it from working; and this vitiates the essary in order that the instrument may act properly, and i
theory first put forward to explain its effects, that the sheets thus becomes a sort of microphone with a diaphragm.
~were moved by attraction.
; "_ The sending instrument consists of a sort of telephone with-.
‘out a handle, E, of which the vibrating disk is formed of a very!
\,Athin plate of tin. A cylindrical piece of carbon, C, is fastened
“to its centre, and is supported by another cylinder of the same”
'::-_ material, H. This rests on a transverse piece of wood, A B, .
_jointed on the side A, on the edge opposite to the box, by
Rmcans of a regulatmrr screw, V. An arched spnn R (the end

DRAYA L

The tin plate is put into communication with one pole of a
battery, P, of six Leclanché cells, and the lower carbon cylinder,
H, corresponds to the primary helix of an induction coil, M,
previously connected with the second pole of the battery. Fi-
nally, the two extremities of the secondary helix of the coil, a
and b, are in immediate connection with the two plates, D, D/,

of the condenser.
R TSN o AR | £ D I et 2
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: fications which have been applied to it, it scems worth while, in
y order to make the reader perfectly familiar with these kinds
. of instruments, to study the electro-musical telephones which e

. preceded it, and especially that of M. Reiss, which was made W

- in ISGO,Ean became the starting-point of all the others. We E_ .

shall find that these instruments have very important appli-

cations, and that telegraphy will probably be one day much

advanced by their use.

-

12 MCSICAL TELEPHONES.
‘:‘7 Telephone of M. Reiss.—This telephone is, as far as the re- IR E =" 7
¥ o T

production of sound is concerned, based upon Mr. Page’s dis- :,,;{‘ N
-8 coveries in 1837, and, as regards electric transmission, it is ‘i\
! based on the vibrating membrane of which Mr. L. Scott made
P usc in his phonautograph, in 1855. This instrument is com-
>~‘. posed, like telegraphic systems, of two distinct parts, a sender
and a receiver, as represented in Fig. 1.

The sender was virtually composed of a sounding-box, K, P L % 9 L 2
#W% having on its upper surface a large circular opening, across jt might then react upon the membrane. Part of the box |
.-.% which a membrane was stretched, and in its centre there was js broken away in the plate, in order that the different parts o

Y fitted a thin disk of platinum, o, above which a metallic point, which it is made way be scen.
¢, was fixed, and this, together with the disk, constituted the
contact-breaker. On one face of the sounding-box I there
was a sort of speaking-tube, for the purpose of collecting the

;é.

Fu. 1.

- The rods @, ¢, which support the platinum point 3, are in
g 7@ metallic contact with a Morse key, ¢, placed on the side of the

—

NAN2box K, and with an clectro-magnet, A, which belongs to a tele-

%A araphic system, intended to exchange the siguals requi
g4 graphic system, intended to exchange the siguals required
) to start the action of the two instruments at their respective
St RS stations.

N The receiver counsists of a sounding-box, B, on which rest
two supports, d, d, bearing an iron rod of the thickness of a
knitting-needle. An induction coil of insulated wire, g, is
g wound round this rod, and the whole is enclosed by the lid D,
%4 Which concentrates the sound already increased by the sound;

ST M £ AT RN



You know the kind that was in

. putting a sensitive microphone somewhere
on the phonograph and thus get the music
at a distance.

No sooner said than done. An old-
fashioned Hughes microphone was con-
structed by means of three little carbon
rods, and this miniature microphone was
attached to the sound hox. The micros
phone was in scries with a bhattery and
the primary of an ordinary tclephune in-
duction coil. The music transmission was
excellent and phonograph music was trans-
mitted over a distance of three hundred
vards on my father's estate. These experi-
ments created quite a sensation in those
- days, a!ml my friends, :Il 'elc:(i
trical “bugs.” were much clat
and pleased with the stunt. MICROPHONE

One evening [ accidentally
touched the two wires of the
secondary terminals of the teie-
phone coil and was quite sur-
prised to get a smart and dis-
agreeable shock. That was in
1900, The early experiments
were  soon forgotten, but in
1917, while edittng an article in
this magazine, where a young
man had re-discorered the an-
cient experiment, 1 thought of
that shock, and 1 understood im-
mediately what that shock really
was. [ accordingly set to work
and  ammediately built a new
Aransmitter which was attached
to a Victor phonograph sound
box, and which is shown in

Fie. 4. The conuections are g‘;‘;well‘::!"'le";.ormg:l'::‘fxl'l:ﬂ
shown  from which it WIl.l 13c Double Pole Switch, the Music 18 HOgnduend K
scen that the microphone is in Then the Switch Is Thrown, and P !’

Oouble Barreled Music. Showing Huw an Awfienca Can Frjoy the Music (rall, As Well As I'h) siubieylially. 10 Other Wurils Yuu Hear the
A Uranid New Suutie of Enjuyiment,

AN RN IR TN S Jaiar S
. ELECTRICAL EXPERIMENTER

FTHE PHYSIOPHONE

\ | Music For The Deaf
By H. GERNSBACH

Music und Yuu Feel It As Well,

HEN I was sixteen I secured an  series with the O-volt sorage battery and
old-fashioncd Pathé phonograph ~ the primary of an induction coil such as
of the cylindrical record type.  is used in telephone work.
The writer used a regulation sound box
vogue years ago. Being much in-  merely by making a micruphone out of it
terested in electricity in those days, the and substituting 3 carbon diafram for the
thought occurred to me, the same as it  mica diafram.
occurred to thousands of others, namely, back carbon and the carbon diafram is
why not transmit the music electrically by filled out with polisht.cartam grains. The

The space between  the

s, 3 ) .
W;&éféu;

LOUD TALKER types were tried out, because the

the Physloph h h
f2g Ehystoshane. o Tig Photegragt

yslologica

a Loud Talker,
Music ls Had.
9 N - .

[yp——

April,

meclunical suspension of the carhon dia-
fram must be the «une as the one for the
mica-diafram.  In other words, the vibra-
tions ol the phonograph needle must be
faithfully past onte the carhon diafram,
the same as is the case with the mica type, |
When the connections are correctly mude
and two handles are now attached 10 the
secondary of the imduction coil, and these
graspt in your hands, the rhythm of the
music will be  felt faithfully and with
astonishing Adelity.  What we do feel is
sound vibration translated into eleetrical
impulses which in turn are felt physio- -
logically by the human nerves. "It is sue-
prising how well this translated music is
communicated to the neevous system of the
human being, and with a little practise it
hecomes possible to recognize the different
tunes merely by the variations of the little
tingling shocks,

Different records were tried in 1917, hat
just then the United States entered into
the war, and the cexperiments came to

sudden end. Recently, however,
they were taken up again with
the following results,  Improve-
ments were made on the micro-
phone and. a great many new

original type was not entircly
satisfactory. later experiments,
however, proved ta me that the
1917 type m principle was proh.
ably Jm hest that could be pro.
duced. From some ten or twelve |
types which weee evolved by me
then, a few are shown here,
Many ditferent  eecords  werr
tried, and it secmed to he readily
establisht that the different
tunes, the ditferent musical in-
struments, av well av voices,
could be readily ditTerentiated
physiologically withont listening |
at all to the music, or without
hearing any sound  whatssever.
—-—

i
i
!

Y
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} respondent, Mr, Jacques Boyer. It appeafls

. lahoratory of Physiology, has ,worked

NS

Musica

article by Mr. H. Gernsback, *“The Physip-
phone” was still on the press, we received
the following article from our Paris cor-

While our April issue, comaininrz the
1y

that Mr. Charles Henry, Dircctor of; the

along the same lines as Mr. Gernsback,' as
discovered the identical phenomenon ipd
pendently. It should be noted in Mpr.
Boyer’s article, that Mr, Charles Henry ‘evii-
dently has not come to the conclusion that

By JACQUES BOYER

a theemo-clectric couple of sixty-six eles
ments which furnishes a constant electro.
motive force. As a sonorous source he
uses an old-fashioned music box which can
he noticed at : ;
the feet of
the operator
in our illus-
tration. Such
a machine
runs for
about 20
i s. The

the apparatus can be used to transmit musjc
physiologically to_the deaf. In view of tle
extraordinary co-incidence, our readers will
no doubt be interested in the article.

R. CHARLES HENRY, Dircctor ¢
M the Laboratory for Physivlogic;
Sensations of the Sorbonne,
Paris, has invented a novel means
which he terms musical clectrizalion
and which he claims will {ind thera-
utic uses. Qur readers no doubt
now that the d'Arsonval alternating
sinusoidal currents are very much
superior to the ordinary faradization
of the induction coil. [Furthermore,
such sinusvidal currents are much
better suited to the human system, and
do not produce pain or great cone
tractions of the muscles.
Also after Fourier's theory and the
experiments of Von Helmholtz, one

Sge can consider every . mnsical sound as

S

the sum of simple sinusoidal varia-’
tions which are 1, 2, 3 n times
less great, and which constitute the
harmonics of this sound,  Mr. Henry:
thought that he coulld obtain inter-
~sting results if he coukd transform
i currents these hae-
{"s which the human
Ioives by the sense of
Ah sounds produce a

i{ tly varied intluence upon

;. he rigged up a simpl
o

hown in the illustraq
generator he uscd

tune is
changed
simply by
changing a
metal disc,
which latter

Transiation of Musical Vibratiens Inte Klec.
trical Ones for Therapeutical Purposes Is
Suggested by a French inventor Here Shown.

has small metallic projections on the re.
verse sidle, and which in tuen engage little
promgs of a steel harp; thus, giving rise to
the music,

Mr.  Charle«

Henry recognized  the

lectrizatio

physiological inflnence of the rhythm and
compared it with the physiological effects
obtamned by electrifying  his  subjects by
means of alternating currents.  These he
produced hy means of a siren placed in
front of a microphone., The current, of

course, was stepped up by means of a small

induction coil,

In furtherance of his experiments, Mr.
Henry placed a 4 carbon Hughes micru-
phone on the resonant chamber of the mau-
sic box, and connected the microphone with
the battery on one side, the other end going
to the primary of a little telephone induc-
tion coil, the other wire returned to the
battery.

‘Lhe electrization current was taken off
from the sccondary terminals by means of
two wires, and the regulation eleciro-

therapeutic handles or sponges as
used ordinarily were then connected,
A rheostat placed in circuit with the
microphone regulated the intensity of
the primary current,

The vibrations from the micro- )

phune interrupt the current of the
secondary, and the small continuous
shocks received by the muscles nat-
urally reproduce the transformed mn-
sical somuds, and une can readily feel
all the differemt variations of the
sound.

In his experiments, Mr. Heury has
heen able to convince himself that all
of the musical sounds are transmitted
clectrically due to the deep

g I
A

rhythmival electeization of Ins sub. )

jects. The clectrization is naturally
strong or weak, all depending upon
the character of the music, Mr,

is greatest when the music is loudest,
hut when the musical sounds go above
a certain heighth no further sensation
Is had, as here the currents probabl
hecome 3o rapid that they cannot be (eft
an longer physiologically.
{r. Charles Henry also thinks that this
original instrument will render great ser-
Nice i .

in paychic medicine,

Heunry also foumd that the intensity
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mn'-box for this purpose the box is provxded with two open- 2%
13 b‘ ings below the coil. :
: The circuit is completed through the primary of this coil gl
ﬂ by the two terminals 3 and 4, and a Morse key, ¢, is placed atr“‘
the side of box B, in order to exchange signals. V
In order to work this system, the spea.ng instrument gaans
should be placed before the opening T, and this instrument
may be a flute, a violin, or even the human voice. The vibra-7
tions of air occasioned by these instruments cause the tele-
phonic membrane to vibrate in unison, and the latter, rapidly
movino' the platinum disk o to and from the point 5, causes af

wire d d, and transformed mto metallic vibrations, of which
the number is equal to ‘that of the sounds successively pro-j2
\ duged.
According to this mode of action, the possibility of trans- =&

mitting sounds with their relative value becomes intelligible ; S8

7% but it is equally clear that sounds thus transmitted will not ) M\.‘
= have the timbre of those which produce them, sice the tim- | SN
bre is independent of the number of vibrations, and it must SR
be added that the sounds produced by M. Reiss’s instrument (8
%, vere as shrill as those of a child’s penny trumpet, and by no S
. means attractive. The problem of transmitting musical sounds
by electricity was, however, really solved, and it can he said §
¥ with truth that an air or a melody could be heard at any given
dlstance. )
31_ The invention of this telephone dates, as we have seen, from
% \ 1860, and Professor Heisler speaks of it in his treatise of tech-

2‘.

\y

nical physics, published at Vienna in 1866; he even asserts, [
in the article which he devotes to the subject, that although [
the instrument was still in its infancy, it was capable of trans- -4
mitting vocal melodies, and not mercly musical sounds. The make the box of the sender more sonorous, and to strengthen
system was afterward perfected by M. Vander Weyde, “ho,l the sofinds produced by the receiver. He writes as follows in

: aftcr rcadmcr the account pubhshed by M. Hexslcr, sought to - the American Scientific Journal: :
W AN S nafZC R0 “In 1868 I caused two telcphones to be made, similar to
=9 R \:It-;,/‘ BN those I have described, and I exhibited them at a meeting of
' the Polytechnic Club of the American Institute. The trans-
\5-“ mitted sounds were produced at the farthest extremity of the
S Cooper Institute, quite outside the hall in which the audience
sat: the receiver was placed on a table in the hall itself. The
vocal airs were faithfully reproduced, but the sound was rather
weak and nasal. I then tried to improve the instrument, and
I first obtained stronger vibrations in the box K by causing
reverberation from the sides of the box, by means of hollow
| partitions. I next intensified the sounds produced by the re-
ceiver, by introducing several iron wires into the coil instead
& of one. These improvements were submitted to the mecting
of the American Association for the Advancement of Scxcnce,
which was held in 1869, and it was counsidered that the inven-
& tion contained the germ of a new mecthod of telegraphic trans-
: .' | mission which mxght lead to important results.” This opinion
® was soon afterward justified by the discoveries of Bell and
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' gRATR oF FROY. xmxi omY.
Bluwhen In this fssue we Jlluunto and - describe , Z
the last tmentlon in which one of}the electrical plo-
" neers was inmed The career of h"rot Elisha Gray,
D.Sc,, “was) a:most pathetic one. He was a maaz of
marveious’ lnt and Ingenuity, and in the opinion of
- ’._- J4 many who! han calmly weighed all'the evldancc. it
LE 1s likely t that! he will receive Ju-ulcp at-the hands of
e b riu- by deing lmmor?llzed as ‘the In- ;"
@ speaking telephone! |The litigation in =
the esrly lmry of the telephone, ! hich .was -of the
mast eotnpéex! nature, finally resul in the decision
M Prof. Beil was the lnventor ot.th: telephone, and
%3 as such wis pntitled ta the credit fits which
. would mqully wcruo trom such fan’ {mportant in-
,mt!on. bnr muy persons ‘hold thif :the vietory ml
.toehn.lulmdeomhuon.uu: r thumbuul.

23 AL Oberlin pollon he’ pbmrueud

3 in the olu;raom {or oxpoﬂmonu.
knoylodgo |um time In regard elecmcuy and
n-mllexo. and

- lay. In t.hqll y lﬂoad.n he devc
-‘to. the- phmmm of ooundn A
4 graph wire
ing ‘his lnvuuutlou be made a 41
. the Inven of the hlophm was Y

relates it nt own words;

. Qm !‘o ill. 1876, Prot. G'uy aipd af caveat o ]
‘the. Patent, Ofice at Washington with the expectatioh . x\)
PSV7] of {ertacting the “art ot transmitiing vocal sounds 4f
e x‘t’z“n:::' : b Prof. Alezander Graliami Bell and .
od b o itne, and it ;
.uuuotmmuvt thelright | In ¥ mb"&.":‘ wers workers n the iase lin
' hisihand would gitdelalong the aide _SZ Y\ Py UL UGt theretore the  former o
qticed that B ) ved the. patent. In the litigation which ensued, Gray
iand st the /. “ ooy ihat his| caveat. bad been on Al Btdre Bell's:
. qualiey - "’" ‘spplication, ahd |he contended that thert
245" lusion wity) an omiaT.4f the Patent Om
decided, woim}. that this was not the

lf (bupuy. by which trinssetion fbo
Yu “fetired from the flel :
f. Ony‘l !unnuonl waf telauto-

. phone:an !
: ing of the -m

mh and

the last work |og which he was engaged uﬁ the per- .

tectiou of a'system of under-water fog signals, which' p:
'h tully ducrﬂkd in the present lssue. Asjad Inventor, ' »

zhtton dmul-', i '
ty of- mochnntul I

He sought to,
tricity do ita jwork ‘i .
, and all his de
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3 0R 4 STACES OF A
. NOTE NACNIFICATION
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Al AP < AT 2

R Fig. 19a shows two metal handles AA, similar to those®
#L_ employed for electro-medical purposes, which are connected)
=8 to the output transformer of a 4-valve note magnifier, and ag

: 6o-volt battery is connected in one lead as shown. If two %
persons now hold one handle each and place a sheet of thin (g
Paper between their heads as indicated they will both be able 3
to hear speech or signals quite clearly. CoN

v = Ve gy S o e SR T
B ik L et 2| AT ERTRE W\
One person alone can hear in the following manner. Bothz*
2 people hold handles as before, but one of the experimenters &S
hg.lqi,_ the palm of his free hand against the ea
2 Sy & : : R R\ ¢ :

ey NEER 9 >
X \ _-
- - A by -
= & g

Y -

@A tissues to the construction of a speaking telephone which may
o = be heard through a whole room, like the singing condenser. D
: Mﬂc obtains this result by means of clock-work; which' causes
Y W _f“ the rotation of the metallic disk of \s"fi‘i.‘éﬁé'y?_ze‘«fﬁggé'gpbken
2S¢ 2 (p. 27), and on which a picce of skin is sb 't;rpanged:l's:fo pro-
B 7 duce friction. ;A carbon or liquid telephone is placed at the 7
\ sending-station;in such a way as to react on an-indiiction coil, |
AR in the systems of Edison, Navez, or Pollard, and speech is 3
3 reproduced ,on the rotating disk, and is audible, as we have
= S8id, witho'uzb the necessity of approaching the ear to the in- §
DZ L= strument. :
- . The best arrangement of the metallic disk on which the ani- # 1
A out-2¥ "W mal tissue rubs is that of a cylindrical box, of which the outer |
. " lid is made of a thin sheet of zinc with a highly polished,
g% slightly oxidized surface; for the agent of friction, glove-
BRI lcather slightly moistened with acidulated water may be used, |
or a sinew of an ox, or skin taken from the ear or tail of 1
" a pig.
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During Tests With Totally Deaf People, They All Expressed a Great Desire te Dance by | 20f
Coal P./"“ an’ Now Oa :" wn:ﬂ:n:neu? te Dance by Meanaaf Physiclogical Music. Due to the Rhythm s

<

SN RATS 5

achematic llustration of the Com. |
punents af the Physiophone,

le by Means of-

i

Physlological - Music.

What purpose is accomplisht by theae
experiments?  Ordinary human beitigs cer-

N tainly do not require the translation ol

musical impulses into their nervous ays-
tem, but for the deaf a vust and imr‘m.ml
ficld has been opencd.  lHere we lave a
nteans of translating music into the ner-
vous system of a deaf person who has nut 38
the slightest conception of music, Of SN%
course, it should be imderstoud right here N
that T do not mean to convey the idea that

a deaf person will actually “hear” the{
music. What he does get, however, is the
thythm, and he certainly gets this very W
definitely as has been actually demon- (g
strated by tests with deaf persons upon
which the writer experimented. It has
beett found that a deaf person can readily
understand the different musical pieces, and

B cin cven recognize different musical in- W

struments with very little practise.

Of course, the deaf person wmust learn
the same as any other human being, for it
is a well-known fact that if a person
totally deaf were restored his hearing, he :
woull nut he able to understand what you ‘
e N

B il e him for somc time to come.

would have to learu and judge the sound
vEapn
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machine, the muscles of our arme are made to vibrate at a2 rate cor-
responding to the making sad bresking of the primary civeuit,
Now the thought struck e that if we could ke the direct and

creversed induced fmpulses suceved one nuother as regularly as the

crests atd depressions of wavea, then an electvode applicd o the car
so a8 to induce a vilbsation in the weadwane tympe shoulid create
the sensation of" souud cithout the aid of any intermedinte uppa-
ratua.

I have had un instrument made and the experiment seems a

L succeess,

A number of permaneat magnets were arranged upon a cylinder,
which was revolved in front of clectro-mugnats.,
[See silustrotion.] -

On tilling my cars with water and applying the wires (protected
of course) as in the dingram, a solt musical note was heard,  The
gouned sopped the mowient the electrical civewit was broken,  The
wites ciployed were very short, so that the uoise of the rotating
evlinder (conducted mechanieally along the wite) ahuost drowned
the munical note.  The latter thus appegred like an ocer-tone,

Two ladies who were present subiuitted (o the experiment and
henvd the note an clearly as 1odid. A gentleman, however (who
coulil not distinguinh over-tones in music), heard nothing more than
the weine,

[ wang your co-opevation.  Can we armnge for a meeting on Sat-
urday worning at your rooms? 1 am anxious to see the resalis of
your experiments,

Yours siucerely,
A. Guanax Berw.

. Di. C. J. Brake,

dlvtel Berkeley.
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Dean Para anp Maxa:

I win s0 immersed in telegruphy and scienco that T find it impos-
sible to write {revly about auything else, hut I fecl that at the
pre~eut time you cun seareely bo inclined to listen to anything 1 have *
‘o suy on such subjects. 5

Since I ;mve up profesaional work and devoted myself exclusively
to telegrmphy, I havae been steadily gningng health and strength, and
am’ now in a lit state to encounter Mr, Gray or anyone else. The
patents that have been grauted to me without opposition are, —

B Ist. ‘The principle of converting a vibratory motion into n per-
@ ¢mancut make ur break of o 'lucal cireuit. ‘
K 2ud. The specinl form of * vibmtory circuit breaker” put in
"N illustration, .
drd. The autogreaph telegrmph,
The awtogeaph arrsogemont is rapilly appeoaching completion,
<X Already 1 ean copy handwriting gedte legiidy, though uot yet weatly.
*Fhe rate of transimission by weans of wmy instrament will bo exactly
. atcu times move rapid than “ Bakewell's Autogeaph ‘Pelegraph,” in
ﬁ*whivh the sute in 300 letters per minute.  When 3000 letters per
A minrﬂ,n: can by senp, wy telegenphe will be the maost raped as well as
36 TRANSMISSION OF SIGNALS WITHOUT A KATTERY.

-

'l"\vm thin atrips of brass (A and B) are counveted with the wives

Ceoming from wy ‘TFransmitting lustrament, 'L, aud from the Battery.
On l.mhliu;_" A tomy cur [ hear nothing, but the mowent that  touch !
B with my finger o musical ote is heard to procead from A !

Cruly, the move 1 study eleetricity aud magnetism the more 1 feel

* the truth of awlet’s suying, * There ave wore things,” ete.

. I teur that this teleraphic busivess mny toree me to remain the
greater portion of the sumiuer here, but 1 caunot tell yet, so many
details have to be worked out. My inexperience in such matters is

o great deawhack.  However, Morse comgquered his electrieal ditli- |

iy i culties although he wua anly . painter, and 1 don't intend to give in
,?_', a 'eilhcr. till all is completed. '
- VL With dear love,
Yr affegtionate son,

o




When President Garfield lay dying, shot by an assassin’s /=225
bullet, Bell invented a special electrical circuit which would s
make a click in a telephone when a probe was brought near

the imbedded bullet which had to be removed. The nation

waited breathlessly while he made his experiments in vain.

- ’-— — —= -_ -

p
R
2

The circuit failed to detect Garfield’s death bullet because
Bell’s instructions were not followed. The balanced circuit
responded in the presence of any metal; and the steel bed
spring, which should not have been present, interfered with
the tests. Bell's circuit remained in use until the X-ray.

EBEYL 28I
“In the figure (left) is shown an instru- > S22

ment for indicating the presence of met- #*, : .
als. The induction coil consists of a pri- o
mary coil made of coarse wire and con-

nected with a rapid automatic circuit

breaker and battery. The secondary coil

is made of fine wire and is arranged ex- '}ﬁ oy

by YN\ A
& ‘,5:’!&)&?';‘1 g\‘,\ \

.

S

oty
N7

AR
NAVEL

actly at right angles to the coarse wire KA #
coil. A telephone is connected with the ~°. ‘.‘ R
secondary cuil. If the primary circuit is A
continuously and rapidly interrupted . y
while the coil is not in the vicinity of J A2~/
any magnetic material, no sound will °
be heard in the telephone, as all the in- =

ductive influences are equal and oppo-

site; but when the coil is held in prox-

imity to metal or magnetic ore, the equi-

librium is disturbed and the sound is

heard in the telephone.” %

i L ;;_-; . E
- Electrical ore finder — ﬁ"

w7




QOn a sheet of paper found among his effects
after his death, Elisha Gray had penned the follow- §
ing note: “The history of the telephone will never
be fully written; it is partly hidden away in twenty

. or thirty thousand pages of testimony and partly ly-

ing on the hearts and consciences of a few whose
lips are sealed — some in death, and others by a
golden clasp whose grip is even tighter.”
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.MEUCCrS EXPERIMENTS

—— . ! -‘.. o

-

An invention with many

fathers

Al

v'f

Antonio Meucci, born in Florence in 1808, ,
fled from Italy after the insurrections of 1833.
He was a stage mechanic at Havana and in
his spare time went in for electro-therupy
to relieve sufferers from rheumatic pains.
\During one of his experiments he }_)l;wed a
jcopper strip in a patient’s mouth, while hold-
-3'ing another close to his own ear, in order
-2~ '*4,:0 identify the affected part by passing a
. 3&*; ‘current supplied by a battery through the two &
\['

|
-7 '-_.3

-

44 points. On feeling the current the patient ' .
3 screamed and it scemed to Meucci, who was ° 7 d
! in the next room, that he heard the noise ;8 ’
S, <Y through the strip in his ear. by S
bRy s R -
5, [ 4 ?’-— y » = o
‘_,/ /nJ -q{’ WL, =
m‘)'_‘ With this in* view Meucci pursu
X » his researches. First he used a cardboard cone
R \?‘ - -~ to receive the sounds better, then he tried to
. 4

(4

.

|

A

!

7- 2D\

<" insert an animal membrane to increase the
vibrations of the system, and finally he replaced F o
the copper strip with a conductor wire wound 2" WS,
round a small bar of soft iron. It would be ~93 4
wrong at this stage to refer to this as a tele- .
" Phone as essential element was still mis- L e
<™~/ " sing and was only introduced by Meucci in pEERFIAEE
;1854. In that year he substituted a metal JRESRS
diaphragm for the membrane and constructed ER ﬁ

/ the designs which Meucci had

s,

similar ideas occurred

PAY - A was constructed by 1860 and when Alexander
> K Graham Bell applied for a patent on l4th
N, February 1876, a Chicago electrician, Elisha
+ Cray, lodged another application less than two

: iaphragm was essent J
vibration near the iron bar caused a variation §
in the magnetic field which generated the
sound currents. In 1856 Meucci set up the
first telephone line in history, between the
candle factory which he owned on Staten ¥xd
Island and his sick wife's bedroom. Meucci’s o7,
telephone was more or less complete and quite
fiicient; among other things he had already W
foreseen a telegraphic of call-sign and =,
a way to supply the speaking circuit through
a battery not at first adopted by his successors.

¢ However poverty prevented Meucci from de- :
X% veloping his invention on an industrial scale.

During this period, in order to experiment >AN
with his telephone over a long distance, Meucci *
got in touch with the president of the New
York District Telegraph Company, who prom-

ised to try it out over one of the company's ...
telegraph lines. The test never took place but
sent in were
never returned to him. Graham Bell, the com- S s
pany’s adviser, presented his request for a
patent very shortly after, and in view of the !

P similarity between the two systems suspicion

was aroused that he had profited by Meucci’s
designs. The controversy listed some time and
in 1883 there was a court case, won by Bell.
The truth is that, as with many other inven- g
tions, the technological situation was ripe and .
simultaneously to sev-
eral gifted men. Philipp Reis's ‘telephone’ -

’.
7" >N
h &

the first telephone microphone and receiver.
? A A& hours later. Cray’s telephone was almost iden-
tical with Bell’s and in some ways better. In |
: this instance, too, a court case established Bell’'s §
¥ claim. When production of telephones began
i@ on an industrial scale the Patent Office was
besieged by at least thirteen applications from
different inventors who claimed to be first in
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CED TO SCIE

An invention none of us could live without, a tocl of modetn communications so basic that many of today’s business and
social aciivities would be inconceivable in its absence, the telephone, is at the center of a series of events so strange as to
amount to a “whodunit.”

" Most ot us were brought up on the story of Alexander Graham Bell, the romantic figure of an inventor with dash and
charm. Some of these favorable impressions rmust have come from the famous, if apocryphal, “Come here Watson, [ want
you” legend of the invention of the device. a tradition augmented by the movie version of the tale, in which actor Don Ameche
became more or less permanently attached to the persona of Bell. ’

But it-seems that history must be rewritten if justice is to be done to an irnmigrant from Florence, Italy: Antonio Meucci.
who invented the telephone in 1849 and filed his first patent caveat (notice of intention to take out a patent) in 1871, setting |
into motion a series of mysterious events and injustices which would be incredible were they not so well decumented.

Meucci was an enigmatic character, a man unable to overcome his own lack of managerial and entrepreneurial talent,
a man tormented by his inability to communicate in any language other than Italian. The tragic events of his personal and ,
professional life, his accomplishments and his association with the great Italian patriot, Garibaldi, should be legendary in themselves
but, curiously, the man and his story are practically unknown today.

Antonio Meucci was born in San Frediano, near Florence. in April 1808. He studied design and mechanical engineering
at Florence's Academy of Fine Arts and then worked in the Teatro della Pergola and various other theaters as a stage techni-
cian until 1835, when he accepted a job as scenic designer and stage technician at the Teatro Tacon in Havana, Cuba.

Absolutely fascinated by scientific research of any kind, Meucci read every scientific tract he could get his hands on.
and spent all his spare time in Havana on research, inventing a new method of galvanizing metals which he applied to military
equipment for the Cuban government; at the same time. he continued his work in the theater and pursued his endless
experiments.

One these touched off a series of fateful events. Meucci had developed a method of using electric shocks to treat illness
which had become quite popular in Havana. One day, while preparing to admirister a treatment to a friend, Meucci heard
an exclamation of the friend, who was in the next room, over the piece of copper wire running between them. The inventor
realized immediately that he held in his hand something much more important than any other discovery he had ever made.
and he spent the next ten years bringing the principle to a practical stage. The following ten years were to be spent perfecting
the original device and trying to promote its commercialization.

With this goal. he left Cuba for New York in 1850. settling in the Clifton section of Staten Island. a few riles from
New York City. Here, in additior: to his problems of a strictly financial nature, Meucci realized that he could not communicate
adequately in English, having relied on the similarities of Italian and Spanish during his Cuban residence. Furthermore, in
Staten Island, he found himself surrounded by ltalian pulitical refugees; Giuseppe Garibaldi, when exiled frum ltaly, spent
his period of United States residency in Meucci's house. The scientist tried to help his Italian friends by Jevising any number
of industrial projects using new or iinproved manufacturing methods for such diverse products as beer, candles. pianos aad

R
#"'A’,ﬁ

v /7,
<7 4
~* .

.t A ) " | -
j.\‘a?.J paper. But he knew nothing of management. and even those initiatives which succeeded were to have their profits eaten 2
; ? 4 up by unscrupulous or inept managers or by the refugees themselves, who spent more time in political discussicn than they »,9,'_,

~ did in active work. : $ kP
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Models of the Meucci telephone

Meanwhile, Meucci continued to dedicate his time to perfecting the telephone. In 1855, when his wife became partially
paralyzed. Meucci set up a telephone system which joined several rooms of his house with his workshop in another building
nearby, the first such installation anywhere. In 1860, when the instrument had become practical. Meucci organized a demonstra-
tion to attract financial backing in which a singer’s voice was clearly heard by spectators a considerable distance away. A
- z description of the apparatus was soon published in one of New York's Italian newspapers and the report together with a
- model of the invention were taken to Italy by a certain Signor Bendelari with the goal of arranging production there; nothing
,' came of this trip. nor of the many promises of financial support which had been forthcoming after the demonstration.

The years which followed brought increasing poverty to an embittered and discouraged Meucci, who nonetheless con-
tinued to produce a series of new inventions. His precarious financial situation, however, often constrained him to sell the
=W rights to his inventions, and still left him without the wherewithal ‘o zke out final patents on the telephone.

\’s - A dramatic event, in which Meucci was severety burned ir the explosion of the. steamship Westfield returning from New
,s\‘.” York. brought things to an even more tragic state. While Meucci lay in hospital. miraculously alive after the disaster, his wife
Lt sold many of his working models (inciuding the telephone prototype) and other materials to a second-hand deaier for six
b o} dollars. When Meucci sought to buy these precious objects back. he was told that they had been re-sold to an “unknown
N, 'va’;_' young man” whose idenity rernains a mystery to this day.

o4 Crushed, but not beaten. Meucci worked nignt and dav io reconstruct his invention and to produce new designs and
}‘\ specifications, clearly apprehensive that someone could steal the devize before h2 eould have it patented. Unable to raise
2 the sum for a definitive patent ($25(), considerable in those day.). he toock recourse in the caveat or notice of intent, which
etins “ was registered on December 28. 1871 and renewed in 1872 and 1873 but, fatefully, not thereafter.

.S, 1? Immediately after he received certification of the caveat. Meucci tried again to demonstrate the enormous potential of
D

the device. delivering a model and technical details to the vice president of one of the affiliates of the newly established Western
) &'~ Union Telegraph Company, asking permission to demostrate his “Talking Telegraph” on the wires of the Western Union
";Y“; system. However, each time that Meucci contacted this vice president, a certain Edward B. Grant, he was told that there
3 7 -~ 7" had been no time to arrange the test. Two years passed, after which Meucci demanded the retum of his materials, only
7/ /.t be told that they had been “lost.” It was then 1874.
v = + In 1876, Alexander Graham Bell filed a patent which does not really describe the telephone but refers to it as such.
r Q’ When Meucci learned of this, he instructed his lawyer to protest to the U.S. Patent Office in Washington, something that
1 ? P was never done. However, a friend did contact Washington, only to learn that all the documents relevantAto the-“Talking
24P Telegraph™ filed in Meucci's caveat had been “lost.” Later investigation produced evidence of illegal relationships linking cer-
’*‘ tain employees of the Patent Office and officials of Bell's companv. And later, in the course of litigation between Bell and
Western Union. it was revealed that Bell had agreed to pay Western Union 20 percent of profits from commercialization
of his “invention” for a period of 17 years. Millions of dollars were involved, but the price may been cheaper than revealing
facts better left hidden, from Bell's point of view.
2? e In the court case of 1886, although Bell's lawyers tried to turn aside Meucci’s suit against their client, he was able to
\ \ explain every detail of his invention so clearly as to leave little doubt of his veracity, although he did not win the case against
- the superior — and vastly richer — forces fielded by Bell. Despite a public statement by the then Secretary of State that
\ “there exists sufficient proof to give priority to Meucci in the invention of the telephone,” and despite the fact that the United
=, States initiated prosecution for fraud against Bell's patent, the trial was posponed from year to year until, at the death of
- Meucci in 1896, the case was dropped.
- The story of Antonio Meucci is still iittle known. yet it is one of the most extraordinary episodes in American history,
-g;_- X albeit an episode in which justice was perverted. Still, the genius and perservance of an ltalian immigrant — genius, poor
w businessman, tenacious defender of his rights against incredible odds and grinding poverty — is a story which must be told.

R “ Antonio Meucci is-waiting to be recoygnized as the inventor of a key element in our modern culture.
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<!& “of himself as an occult personage when he began ex-

perimenting on ailing people to discover what benefi-
wcial effects electricity could have. The idea had come
Y to him from reading the theories of the German med-
ical doctor Franz Anton Mesmer, who had main-
tained that the planetary forces of attraction affect
¥ Neven man by penetrating the nervous system as

‘:’aam’mal magnetism.
) If that is so, Meucci reasoned, it should be possible 33

Qﬁ.eto influence the bodily magnetism by electricity. He s
%began to experiment with slight electric shocks on |}
‘/lﬂsick people, in an attempt to develop a therapy that y
.1;? would reestablish their magnetic equilibrium. . 3 B LIRSl B9 i

-+ Many years later, in the course of the Bell-Meucci J5 ral. I then put the copper of my instrument to my ear 5;
173" lawsuit, the Italian inventor was to speak of these ex- é and [ heard the sound of his voice through the wire.” 3=y
A i periments made in Havana. “During the period that 4 ! As previously noted, Meucci was enormously im- =~ 4

¥ . . .
% :1/ was running the electroplating workshop in my | pressed by this phenomenon and wanted to repeat -7 o

s
‘!;f“c‘flaboratory,” Meucci recounted, “I constructed an Mthe experiment immediately. But before doing so he &=
.é\ Fquick!y modified the instruments. “To prevent theg

X

. -

i

‘e

8

?;4 electrical machine for the purpose of using it on peo- ji.
*¢% =4 ple who were sick. I frequently gave electricity to em- #, electrical shock being received by the person. the.
NS ployees of the .theater and other people. | put up Jidea struck me to remedy such accident. | took the ?
% .
\~

™~
o7 < wires through the rooms of our apartment, which Jitwo instruments, the one that was in the hands of the

_-[(. , were four’ and at times gave electric shocks to my ‘;'_.patient and mine, and [ covered each with a funnel
/) wife when she was ill. The instrument I used to con- @of pasteboard, so as to render the little copper plate 'y
t W vey the electric current had a copper plate at its end, s*sinsulated from contact with the flesh. I ordered the?g i
S which I placed in the patient’s mouth or on other ;43'Mman to repeat the operation made before, but not to !%l“:

SO parts of the body when I gave the shock. The wires g have any fear of being touched by the electricity and Y &
-%aW's soldered to the plate were covered with a piece of ¥t speak freely into the funnel. I. at the end of the:
~q7>3 cork, which the person receiving the shock held in his J§third room. put mine to my ear. [ then heard quite

M= or her hand. One time, somewhere about 1849, a §distinctly the sound of his voice — so much so thatg" =
A2 man in my employ came to my house complaining &! believed it came over the wire. | made him repeat g
- of a strong headache. I placed him in a room and put Jwhat he had said several times, which convinced me ‘
the wires in his hands. The wires being in circuit in my Mthat | heard his voice over the wire electrically.” |

laboratory two rooms away, [ went there to control Certainly it cannot be said that back in 1849 Meuc- =

e

“ the current ’ was using' w'th me I’ too’ hada copper: ci invented the telephone, at ’east not as we tOdayq
\¥ \ plate connected to the battery. I called to the man to understand that instrument that has become so sz

p - < put the copper part of the instrument in his mouth_ famiﬁar and indispensable to us. But lntuiﬁvely he‘\ E\\‘

!
SN The man cried out from the effect of the shock. | 5had grasped its basic principle. Subsequently he
fworked for years on his discovery, continually im-

]
‘.
'

 $@ thought I heard this sound more distinctly than natu-

} " L " proving its technical invention.
AS /,'., N A S 3 3 T At the time Meucci first conceived the idea of the
S 3 W S @R~ % telephone, immediate communication over a dis-

W@ can painter Samuel F. B. Morse, on May 24, 1844.
It was then that Morse, using the alphabetical code of
dots and dashes that bears his name, transmitted §

X WA entrepreneurs, and the credit for the invention was =%
» . aps . N . q
/~ : hotly contested in years of litigation. But unlike the/4
- . /

defenseless Meucci, the combative Morse proved’

< .m,\ ./’«‘-;,*‘7 — a. %Sl’z‘—?r_é,gﬁ.\{';\%




In those years when the telegraph was just coming
into widespread use, it seemed a marvel beyond £
which no further development was possible. The next S
step, the transmission of the human voice, could ap- W

ﬁ ™A pear but the raving of a madman. Meucci, however,
/

began to believe firmly in his idea, and set himself the g

&‘, task of constructing a “speaking telegraph.” . ’-:-
TS AP i 'x?%‘::);‘% - TR e A
Do nrre A St SN AW
. 7 V5. o And he even maintained that it X
: zwould be possible for people to communicate merely “A
< through their thoughts, since each individual is en- |
' dowed with “magnetic fluid.” .
N ¢ _;(' § Fond as he was of the creatures of his genius, | _‘
SN \.?-‘,_s y Meucci had the habit of writing down all his ideas and h
N, their development in a notebook. He always wrote
Qe the date, noted the details of the invention and his|

-/\' \-35 experiments and frequently completed his work with Yo
; « accurate drawings. &4 g o g, T
P, st drings ,,,z&,ma@m ,_
- e - A % v- Then I made this inven-- .

tion with two metallic points, which, developing the »

-
-

N,

‘ z:’electn'city in contact with the flame, rendered it clear:
and without smoke.”
WA LA A, TP
ASCINATED but a bit apprehensive, Antonio A\
Meucci’s patients eyed him as he sat them down '

$ cal. Thus when Meucci read that illnesses could pos-

\ sibly be treated with electricity, he felt that he simply
" had to try it.

‘ He handled instruments that he made himself with

fluid.” With his placid expression and the beard of a
classic sage, he had the presence of a person rich i
mysterious knowledge.

W .
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© The Pirst Iaveators of the Telephone. L
my communication pablished in the' REVIEW on v Mo
ﬁst.,lguealhtinchronologiedo:derofuven?,< “AF s
nants to the honour of being the original first &\y
 ¥ireniar of the telephone. Co ”

e N
. V&he name of Antonio Meucci stands at the head of w

 ps “list, for whom it is claimed that his invention
'ﬁ s back to 1849, as testified to by many disinterested R
# Piles. - - The first official record of any such invention o
I £ Meacci, is the caveat filed by him in 1571 in the > ofWer— s
gl ¥ v’ Patent Office, and the first public printed notice of ;‘«j’;&'« A
3 claim “ to transmit accurate speech,” which I have /Al R
¥ {: been able to find, is in the Commercio di Geneva I

ol December, 1863. From this newspaper article I o
3: eendense the following statement :—

u

<

Y " e geveral articles giving ‘an account of Manzetti's §f 2
 dgims to have discovered ‘the transmission of sound FHENEIEWE T "
% 3 by the telegraph ' having been republished 1/Z2=n-" Q
% 1o the United States, notably in the Echo d'llalia, of fafegs7a5 X3
b August, 1865, a certain Mr. A. Meucci wrote to %7
the Il gomnurc:‘o di Geneva a lettor dated Clifton, F 22
gaten Island, 29th August, 1865, in which he claims 74
sority of the invention of Mr. Manzetti. According gl
1o his statement, before 1360 he had discovered that by Jge&
pesns of 3 small instrument placed in the ear and FEF SIaSERNG \
B saed upon by electricity through a metallic wire, he '/’ P, | A Ny
3 peld transmit accurately speech by holding one end -7 e AR Mo iR ;o
- of the wire botweenfl:s teet.llx‘. ul:y tm:lcxlniui?ld’ two Bl X N P 2\ gl
 qemons at a distance from each other co o'l com- PR : [a regand to the principles of the action of Heﬁccx’s‘?f»
‘munication together. He adds that he disclosed NESE: pLohone I have been unable to find any definite des-Fing.
bs discovery, in 1860, to a Mr. Bendetari, one *giption, which, however, will shortly be made known”) -
ol his friends, who was about to start for It.al)'.. In 7b7 the publication of the patent he has applied for in e
163, Mr. Meucci, having heard of the results obtained 5 ¥:gs Cnited States under the caveat of 1871, N
by Nr. Manzetti, wrote to Mr. Bendetari to inquire s> Fe¥In the Diritto of 2lst December, 1365, I find a
whether Mr. Manzetti had not been informed of his Sl dfence by the editor of what he called the rights of
eacei's) commaunication to Mr. Bendetari before his S Mr. Manzetti, from which I make a few extracts. S\\\
rure from’ America. ‘To this Mr. Bendeturi SRS »The idea of Mr. Manzctti, which differs greatly from dg ¥- =
Rplied that ho had not disclosed to anyone the dis- : (et of Mr. Mencci, originated in 1854, according to the ?S -
LN

- -

N

7,

eery of Meacei, of which he well remembered to have $PA of many persons. It was the construction of Xy~ %\
_been informed in the house of Mr. Reveccio at New el Vs aatomatic uzm player which suggested the idea. €3¢~
! York" ‘ =M this time Manzetti wus making experiments onXt'- N
. AL S¥ and waves and their mode of propagation, and he 7.« 7"
waceived the ides of adding to his automaton a h

.

'Z ¥ sechanism by which it could be made to speak as well ?}ﬁ
\8 play tunes. At this time he made numerous experi-

N ®7ls and obtained articulate sounds. He then
N droed himself to the study of the transmission of %
g Weech, and he succeeded in obtaining a reproduction A

.t oaly of melodies, but also the direct transmission "
ol specch : thus he accomplished the development of & ")}\‘ -
> ]Z"b' Brst idea of 1854." ! NP
s By means of this telegraph, he who speaks can be 'zef ;r :
: t simultaneously at the end of as many telegruph o -;‘f‘
" a1 2 are connected to his instrument.” L e
e t; communication by me, published in the REVIEW ;&"éy
: ith January, 1882, I gavo a list, as follows, of the ;f{

LA

N Pers in which mention was made of Manzetti's 5 i.‘;'/;
‘E_'h'miun i=Il' Diritty, 10th July, 1865 ; Fllalia « ;\t\{,“'{,\:
» 1th August, 1865 ; PEcio ‘d"Italia, of Now y 3
o I August, 1365 ; I1 Commercio & ltalia, of . AN
h wber 1st, 1865; La Verita di Nurcau, * R
oIS, 1866; I Commercio di Geneva, of Gth »-?‘\"
T l"b‘og La Feuille &' Aorti, in various numbers, ‘s i 7
s La Petit Journal, of Paris, 22nd November, ;.'\7' ~
1

. : | .
4 Feuille & Aorti, of 25th July, 1865, I find the
Rholice of Manzetti's invention :—* Mr. Man.
its speech by means of a telegraph wire




N At

@(/ ; " .-‘_\‘, ';# X . Y
N with an apparatas more simple than that now used on
{37 the telegraph wires, and henceforth two merchants can g
M transact their business between London and Calcutta. B S

"3\§ The poesibility of transmitting by means of electricity i

the vibrations of sound undulations produced by the ’v»-

.

voice is clearly demonstrated.” In the same news-

- paper of the 22nd August, 1863, I find the following :—.

ud “1t is said that English engineers, to whom Manzetti ! -

¥ communicated his method of transmitting speech by Rarll : —
s the telegraph wire, proposed to apply his invention to \ e
.- - A "8

sy,

.,

private telegraph wires used in England.” =~ - =-° . =N i\t K s
Peorhaps those English engineers, if they be yet _}I—';-é?%&"’" ST "m, ..
amongst us, will give to the public what they then (¥EEEEANSE> : PO LR LR s 30,9
learned of Manzetti's invention. SR - i y ol J‘-«‘gf:-' KA R,
Le Petit Journal, of Paris, of 22nd November, 1865, | S AR S le
contained an article by an avocat of the Imperial Bank [ \—%ﬁ i
> ’ X

2V
4

* of Paris, headed, “ Discovery of the Transmission of
Sound and of Speech by the Telegraph, by Manzetti.” j§gp>°
¥ 1 have been unable, as yet, to find any description of g
:\, the mechanism or method used by Manzetti for the WK

. transmission of speech. From the publication above -
/’g

referred to, it appears that Manzetti conceived his idea
of the transmission of speech by electricity in 1854,
and it was publicly announced in 18G5 that he had
oo actually accomnplished the result which “ has been the
admiration of the whole world.” But, alas! how he
did it lies with him, a secret, in the grave.

The first publication (so far as I have yet discovered)
of any description in detail of any system of trans-
mitting speech by means of electricity was in a jour-
nal, Mllustration, of 30th July, 1854, Paris, and sub- J
sequently in the Didaskalia, of Frankfort, 28th Sept.,
1854, This was an invention of Charies Bourseul

-

“An eléctric carrent passing through a wire trans- ;?é{
fl forms u piece of soft iron into a magnet. If the cur- =X
Bl rent ceases the magnetism also ceases. This electro- o g
, a Py Inagnet can be made to alternately attract and release a )
Frenchman, and about that time a soldier in the army 2% movable plate, which in its to and fro movements -
in Algiers. That description is as follows, and it will #£= produces the couventional telegraphic signals. Now, }’f
22V be seen that it fully describes the system and the Rgf it is also Lnown that all sounds which reach our ear \
s»¥ means used :— - (&l are produced by vibrations in the air, and that the Iy
\ s infinite variety of sounds depends solely on the speed ¥

o and magnitude of these sound waves. If, now,a metal gg'vs g
-~ disc could be invented which would be flexible enough . g}:\\‘

"“-.z—,-ﬁf". to reproduce all the sound waves transmitted to it by .3~
S tho air, ond if that disc could be connected to an elec- w2
»- tric circuit—such a way that in conformity with the .y , o=
R .,;a vibration of the air it would start and interrupt the g &
v TSz @oY current—then it would also be possible to cause a 1&%
“Apgso gimilurly constructed metal disc, in electrical con- A .
L4y nection with the first, to repeat all the movements of %
ESAMP Y it, and the effect would be the same as if one had ‘g_.r’

il Zad spoken directly against this second disc—that is to say, Wd7/
Rk, sat, the ear would be affected in the same manner as if it
5T heurd the speech directly through the first metal dia- 4,

X N3 » .

7 O P I have thus fur been unable to discover whether 2

WSl DBourseul ever made an instrument after the above "f/’:‘éf
W description ; but the fact that Philip Reis was the first = <,

Y o make, and give lo the public a speaking telephine, is %
3 clearly established by the numerous publications cited >~
. <y by Professor Silvanus P. Thompson, in his_ book, * "%
QWA “ Philipp Reis, Inventor of the Telephone.” Instru- . 7
SN % ments mude by Reis himnself were sold in 1361. That *
gt «,\.. Reis’s instruments, made according to the description .4 Q
2, of them, will transmit speech can be verified by any- p <2
273 ono. I have frequently heard them talk. Mr. Justice .
B Fry, in his judgment, said, “ I have some evidence that
Xy they will transmit articulate speech.”
walli¢4 1In the last article on the invention of the telephone
' written by the late much-lamented eminent savant,
v Count Du” Moncel, in La Lwmiere Eleclrique, of 29th
@V October, 1383, appear these words: “Ou a entendu
certaines paroles dans la telephone de Reis.”
I avail myself of this occasion to express my deep -
sorrow for the Qg_ng}_x of this eminent man of science.




wife. In the same time I had from my laboratory to a third room
. an clectrical conductar, and [ pr_gii_t_l.cod the clectricity by & scrics of -‘\\ Vi
%2 butteries of Bunsen that [ bad in my laborstory. Que day a pervoit \\ ST

NN 72 kuown by mo came o me sick with rhoumatism in the head ; then [ @“ ] et
. {%’%—w put Liw in the third room; I put in his hand the two conductors, in T
S TRe A ,.,:é communication with the battery, and at the end of said conducturs W

¢ ‘*":”?’"td there was a ulensil fusulated from the conductors mude of curk of §

-

Vo

N
Dt

Abave enid cork, a small metallic tongue soldered to the conductor
of copper insulated wire, pussing in the interior of said cork aud ia
comnuunicativa of the battery. In my laboratory, (Fig. 2,)

ANTONIO MEUCCI DISCOVERS
THE VRILLIC CONNECTION:
VISCERAL CORRESPONDENCE
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R v whore I kept an inatrument identical with the one ho held in hix == Gur® e
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£ %< hand, 1 ordered biw to put the metallic tongue iu his mouth, in order 7. R
S SNLES that being in connoction with me by the electric fuid, T wisbed to 06

o axcertain whero was his discase. ] put the xame instrument to my

N “~ . y
‘ig\" 8 between bis lips, he received 8 discharge and 8 shovk, and yelled.
i e I ohtained, in the samo moment, in my car, & sound.  Iinterrupted 22254
AN 2ouT the operution, and to prevent the cusc of the electrical shock being 28‘.‘5»‘- g
PN o . . BB -
o < received by the person, the idea struck me to remedy such accident. .:.S@
/f,:'/,. 8 I took tho two instruments, the one that was in the hands of the per- FaS

87/ son, and wine, and I covered them with 2 funnel of pestehoard, so At

,&‘ as to render the little tongue insulated from contact with the fieab.
ABLAS (Fig. 3.) »

I ordered the sick person to repeat the operation made hefore, |
i and not to bave any fear to o affocted by the electricity, and to speak %
8% freely into the funncl. . He Jid so immedintely. e put his fuonel
: G to his mouth, and I put mine to the car. At the moment that said #=,
RIS individual spoke, I receivod the sound of the word ; not dixtinet, B
el (S~ but s mormur —ao inarticulute sound. I cuuscd. it to be repeated 525 d
ISR gaveral times in the same day, and then I tricd it agnin in diffcrent ';%.
"CH\ days, and I obtaindd the same result.  From this mowent this mfi\;}: N
&-.‘J. X my imagination, and I recognized that I had obtained the transmis-i~ 39
) sicn of the human word by means. of conducting-wire united with
veral battaries to produce electricit DN Tt
sere e D e

Do e > W -
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A i = R ——oa ColES ) eyl
» \*"a ut the date when you ‘constructed the inatru-<W§
b RS ment represented by Figure 3, ag just drmwn hy you, and plesse’§
Y AP NP7 describe Figure 8 and its various parta?: ) A
0. Ane 32. Non poseo ricordare esattamente, ma fa dal '53 sl *57. 5
N. 1. Caua cilindrica di cartone come 1’ aiitoriore. Al divopraj
I’ orifizio per parlare con un coperchio: rinchindente la nembiraus..
N. 2.. Foerro di cavullo in nccinio temporuto o magnetizzata per-
i maseatements, sorrotto nel contrv da-una vite -nel fondo dello
i strumento. . s
& N.3. La vite che regge il ferrn di civallo. .
N. 4. Membrana di metallo e qualche volta di sostanza snimsl
R di diverse qualith. La membrmna animale da me costruit
4 consisteva di pergrmena saturata di paraffina ¢ pessata poi nells
,Q piombaggine da me, pure le altre sostanze eruno tratats colla stesso T
) sistama, meno quelle in ferro. ' ' )
N. 5. Blocco del fondo dell istrumento. .
N. 8. Filo di rame isolato che circonda le due heanche' del forro 2% -
di cavello formar.do elice ¢ passa al disatto del hiocco per mettersi
.in comunicazione colls battaria. ’ \
P Ane. 337 I can’t recollect exactly; but it was from 1433 to'=y
B, No.l. Cylindrical hox of pastohoard, ax in.the precedling,
above the mauthpiece, to speak in, with a caver encloming the mem-
brane: ' . a7 3 sl
No. 2. Steel horseshoe, tempered. and permanently fagne-=”" -
> tized, kept in the centre hy a screw to the hattom of the imtnl'-_;’%
meot.
‘No.3. The screw keeping the hormeshow in place. A
No. 4. Membrane of metal, and sometimes of animal sulwtance, ;" .
or fabric of different jualitics ; the animal memhrane conatructod by ‘//
me consisted of & piece of parchment naturated with paratine sod
then passed through plumbego; moreover, the other aubstances
! were tréated according to the same system; excepting the iron ones. 9
No. 5. Block nt the hottom of the instrument., . . ’\,‘a?.‘.\

D
A
No. 8. Insuluted copper wire surruunding the two branches of N

0%

the borseshos, forming a helix, and passing under the block to con-} )‘,}'\\‘?)*

)
NS

dect with the battary. NS
g Vi B "
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> A, G, A. Dtuwing showing the hudy of the house on

SIGN
R
right-tuund sido. . \"3&”/ .

No. 1, vl workshop, wheee I kept a turning lathe snd & smull S84
steam hoiler for the motor, LT
No. 2, side of the house. .
No. 3, battery in the Insement. » X
. No. 4, conducting wires, |masing te the exterior of the house 7
. "J'aml penctmting, hy the window, in tho rvom enlled of Garibaldi, on Rl
) the third floor.
No. §, ground sepmmting the house from tha workshop. !
B No. 6, window of the room in the thind story whers niy wifa stayod, §

. ,\.ﬁ nud.mljuining the rommcof (.}nrilinlcli. .

! No., 7, window of Gacituthli's room, in which the conducting ¥
wires coming from the lattery entenal,

d
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mwmrxox or nnnnuu'a' xxmm'r HO. 109. ‘»
(Rocord, p. 68.]
* Mawcx Tth, 1362
) Cyhndnenl tubes of wood and pustobosrd with memhrane of parch-
{pmont oc tin und cord’ [of copper md] cotton is a conductor, hut not :
s ont long distance,
Those of tin with membrne of rawhide anturatod with bicliro-
i mate of potash are hetter; if the membrane in rendered iupermess
Nhle it in stiil better, not heing rffected by tlie- moisture of the Deeath
N TN nvhcn spoken into.
B The cord of [copper covered with] fux saturated: with hichromate &
&7 ¥ of potash is good. i
8% The cord of (copper covered with] cotton badned with salt watee,
* gum arahie and plumbaga is wod, and carries to a loug distance. N
Uniting the two extremities of the conl [of copper] to the grouud, \
it lx::mnm well conductive, taking the clectricity of the carth, aud ¥
- e to a long distanee,
The ¢y lmdnml tubes full of natuml luadstone, with 1 metullie !
comluctor pussing tlmmwh its eentro and having the two oxtremilies
24 communicating with a melallic disk in the grinnd, have given ao ?
d oxcellent result, the termnesteial vk-v.lridl) heime conmmmicated Gom
9 one oxtremity to the ather, and it is very mnpl«
The membmues of paper are not very good, hecause they tuLc !
i anickly the moisture of the beeath,
% 10 a large conl b unitisl with 2 very thin copper wire, when
a the rope s made it will be very conductive of the clectrivity, aud §
f \\—« vl e naeed in Bunilies or fctories to spek as they do-now come @
F manly with tin tubes,

’-

/ (Cago 2. Maxe 2y, 1862,
208 The cunl “saturated with any coneductive mlmmuce ix wounl to cary
the atmuspherie electrivity (o n loug distimer, hat i it is aided by
RSN sonie galvanie halterycit will Ine still Intter.  The conl of hemp
-J’:g hullml with phoubagn in water and muariatic acid i i rendered very
g wmlmmu. and teauswits well thie sound ul' the vuice.

In the centie of the cund a slnm-'l) -m.-s-'\wlm.d iron, prolectcd hy

. & bobbin, does not need auy battecy aud conducts well the souad.

The oylindrical tabe is mach hetter xf it be of any mahl, and not'

\ : M 0‘ P‘-llho . - &
‘ T do not fiad the galvunio battarics of Dunicl as cnergetic as those ¢
f\JA+ of Bansen, pechape oa sccvunt of coatsining cachon of platinum in P
the porous tube.
B The circular picce ‘of iron made for me by Mr. Chester is vcry 5‘
&# good and produces & strong spari, bat if its intcrnal bobbins ware 2.2
made of much finer copper wire they would be much bettor, muhl-
plying the resistacce by maay wore miles. -




‘. Thick puper of munilln, siturated with sulpburic acid dilufed in ,.
Bty f wter, mind then pat on the tube like the parchment, amd aflor heing Say&E

"‘ sfdricd satummted with pasalline or waux, and on the surfies on the two

— 13
%2 2 g rides T put xome fine plumiago, this is a guod diaphmgn,

VALY The mamo paper mturated with 1 bmth of nitrate of silver and then o
A ek PrnBine, Tiko the previus, in gond, —
45 %: Fulbwic of cotton, flax, silk, entursted with starch very thick, and
£>C5: 3 the starch dissolved in a solution of nitmte of silver, and then parni~ S48
five, lins gi.wm n gomd dinphegm, only that to use this quality: of S5
membrane it is necessary to put in the centrm 8 small dixk (1) of

(%) Al 82 1s page Is written s pencil. ’
1t} Wonln “ of Iron or platinum * written inth text ln lok aod struck ont hy pene

;;‘ il Words In brackets lnterllued In pencil, ,
Jiron or platingm mefallic fron in onler that it can have action on the
tre of the hobbin and communieate the electrivity in its vibmtion §
when the sound of the worl: but all thepo membranis need (o o S585
kept dintended and stretehed lika those of a drum or tympmnuns, but
the bumidity has alra_w'a little action, amd renders it (oo elaxtic.
{ Imve adapied fo thewe membmnes under and neat the bobhin -
B twpre or cunl, of two wires of coppor wire stretehed, and in its centre §§
aja mctallic button; be it.atecl or fron, or (x) platinum. This has 4>
action an the magnetic cond of the hobhin, oF

(Plage 35.) - Serr. 3, 1870,
g Fillel the tibe of wood or tin with a cylindrieal envelipe of paper,
o Zand this Glled with ‘anall plecen of lndstone, peoing through ite
& rentre the conducting conl, and in very good, and conducts well the
wmennnd of the wond, but always the two extremitios of the conductor ‘

~ 4

v united to the ground,
n\é‘ Other experiments nade s Glled mid tulee of poper with wme
eniall pices of londdone in §tx contre, and sarronndid thix with il

N ingoe of iron ¢ hae becume mueh nogmeticeand is a srong conductor, §

N ol the elertricity, an much ana bobhine  The conl with the mime |\
B sy atem ax the previous always communicate the two oxtromitios with k
the ground, :

Experiment nmde on the 271h instant.  Put at the conten of the B
comdueting cond a borae shoe magmetized, the (wo heads of which —
that s to sy, the two poleos, N S uniled 1o these two poles e ggiven
a sl result but i the comluetor. was of wineof [copper and not of |

-, iron T hink that it must e yery guod (1o e tried o as (o unite in the
rane system af the centre of the conl® [mm.lm:tur]'n tromg bobhin QN
with at ifs centre a xfrong piere or bar of iron well nmgmetized s or
i uot, pmt thie before the e to trnxmit with one of lie poles and

S e other pole inamtae! with the gronnd.

W ln hrockets luteriined In peweil,

(%) The woni = platinnm = stradk out with pencil,

[Wonls in heackets luterilnnt In e original. )
wu




(Tago 36). [Emfaﬁaw Dmmag.]

A\NGEE All these expefimonts mado with this mothod aro oxcellont, only 28
). N it is Docessary to estahlish them in a practical way, I not baving t.bo
N noceasary knowledgo and ‘the pioces that are neoded.

The best method is the one thal, whother it be a hahhin with !oad A
S ot or horme shoe, instead of putting it in the contro it is hetter to g
s—<#h Dt it befora the instrument, cithor the one to trausmit or tha ane to §
N receive, in communication with the carth; that this, communicating
’! the terrestrial electricity communicates it to the eonductors, as Fig. %
x a'ﬁ\ S>3 4 shows, and works as If it wax aided by gulvanic hattery.
°qr uut.ead of s rope of hemp or ocotton ax conductorit is roplaced ¥

'Iong du.gnhon. e
I think that forming some round disk» of mlphun of eopper w?th -

-l‘ Volta's pdc between snid dinks —to separaty 1hcm a disk of almorhing l. * A
teboard, this also Inthod in & nolution of hichromnte or common N, NS
Snalt and all this pulo in a column pmtecuxl by a lining of any porous
\aubatance, bo it eanvax, pasteborind, chinn { Pago37), or other euive Xa
o ‘alext nuntorial. The conductor of. the find disk at the hottom will J§
ﬁmmmuato tho acgutive clectricity. being of sulphate of copper, < 5
Y to a dink of arbon.aba in the form of adik awd that of the sulphate B 3
P of zinc at the unpt-r part will communicate the positive clectricity. §
= Bl It will be mnde pino of” mrinm or if not the two conductors above
£ dmcnbed will be of platinum,

Anelher.

‘ Mude some romul dinks of pastebonnd ; on one aide of. them  sur-
d frea of oxideof zine dimsolved in water and aouns and the mlulum nf

®The fulluwlag, enclusal In pareatheses, Is all crussenl out with pencil, down o R _:‘rv
fl “d lnctuling the word * ncid * wa next pag, \‘\\\
= oolphnnc n0id in much waler. Tbe otbor disk has a2 surface and -
<L sz stratur of lmp-black diseclved as above in wator and gumn and a
B\ solution of bichrumato of potash, watcr and sulphuric acid. )

Another: 72 *°

' shove, and the disk of pasteboard hatbed in the samo sulphuric .cad
- dilutod in wutar, and united togother with the ‘one of tbehmpbluc{:.
".‘ forq;mg the Elho




- doalher, T e g 8

h \ ’\i Way for thoes that werk u dor K :
) %% ! ndor wator called divers helped by the
.- ’Q \"\ the telcphono to speak above the water. Y
. “- ‘ .

= To-adapt the aystem it cuniists in intrxlucing in the interior of ¢

m tho tube that communicates tho air to the chaminr, whero stays the b//
P : mun that gues under water (divor), it will carry in its centre of sid

tubo two eonducturs coming from an clectria hatlery (p. IX), situe

ated above the waler or other dynani-machine, one of wid cone

>4 ductors, the pexilive ane, will communicate with the mavk of the
diver, where will be loeated & telephono s and the ofher conductor,

SUBAQUEOUS COMMUNICATIONS B

%/

¥ this method he will o able to speak easily with the men that are B8
- abovo on wateh and who await the signals that he will make with the
g system of the cond, while with the telephono they will bo able to “
#penk casily with great faility, ' - )
Tho apparatus on boand the vessel whero aro the men aftending to J§
, \ the diver, and the one adopted by. me for fugz sizmals, if put at a cor- P
Fed § 1ain distanes from il men, their voices will be reevived hy said |
] apparatus amd trananiited with great Geility to the diver. =

)

\ ._()e c:{ .(!u w _}»L(érzlwil ktxt fo thvir_‘t;\m t-ar:ﬂ-fog’ metus f»l' ‘u. P s A f‘\"ﬁ
SRR o' v AW MEBG 30 apparntus, two inatraments To roceive siways fixed 8o that with-

: "" B out fail thoy recsivo the signals and words that the diver tranumits _ M
' % asking what he noods. 3{’.,, N
*  Tho rubber tube that conducts the sir to tho diver’schamber baing %i_‘d
\-.,_of the dismetar of about one inch, the two oconductors aniled toe :&\i
® gothor can well pass throagh it, that boing these insulatod as ordi- 2 e 4
g 2a7ily, they will not be affectod at all by the curront of air that is &:ﬂ:‘ =
SBY introduced inside of the tuho and will muke no obetaclo at all to the .= E
P A electric current of tho lmttery ; but in such & caso you can increase & < &
&) tho diumoter of the tube hy some lives alculating the spaco that can ——_ &%
8,4 bo ocrupiod by aaid cendluctor.
¥ (Page 39.)
R At about the ond of tho rubbor air tuho will ho connected with §
| the conductor s long holibin, sod in its centro s maymetio core, that =0
is to say, of soft iron or tempered stcol, magmelized in 8 way Io“:“"
communicats the permancnt clectricity to tho tulephano an the wmat ;%i

2% of the diver an wall ax o tho other extremity of the other eomluelnr_@' ag

communicnting with the spparatus of the cars of tho men that stand X~
? above on haard. , o~
The telephone that is sttached to the mmsk of the dJiver it being
of mietul must he inmilaied or of & substancn not conductivo so that
={y it don't communicnto the clectricity o the suid waxk.
% I the naturul loadstone works at a grvat distases it has no noed %
‘of any clectrianl lattery.
] The buttery formel of dinks of oxido of zine, does not work well 3§
and is not guod. 73 3
> Forming a cylindrical tnbe of copper, tinse] or puper, and flled }§
a with loudstuno in xinall frgmients or small pivces, and pruwed through 3
I, itn contro a stem or wire of tempered weel, and above and below|§
d the tube of tinsel in put a sumil round dink of the mmo aleel in onler§
to inclose the pivcm of laadstone cuntained i the tube,  Everything &3
¢ is made like a serew so that it cun b closed well at the inferior ;&g
0% aiidd Lubo is formed.a ewil of Gne copper wine coversd with «ilk or
,» cutton, and the two extremitios of said helix attached, one ander the gy
&5 bottam of the apper part of the tube, aml the other ander the ine R
ternal button, and then put inside the instrument telephone, be L3I0

a8 = Sale — NSO L

&}



SN F L7/ arS \.&‘l’?ﬁ?ﬁ&ﬁ@? USE
the one 10 revave or the boe 1o truneuil or in any other case & {uhe
of (. 10) aleel tempenst that is full of fepments of bhodsdone and 2
srrrinded and hehl i by the two buttons alsre amd Inlow, aid with

B 2 axis in the contre made like 8 mrew, like the one wade of tinsel
of coppeer or e, aml mrrounded by a.upind va the mmo syatent,
N ol pat i the interior of the telephonic indrument, will paxduce
the same effiet upon the membouw bo it the jron or other matorial .
¥ ax the fiure hene deserilesd,

-— . Drmmog..

B The werew of the agin in the centre, sorve for two- purpusus, it RS
PN (0 kevp in prwition the twe buttous el the tube, mocond to rozu- 8
‘ 1 late amd draw mearer or Grther the tube frow the membrane, axd the |
& othier serve as conneetion with the condudor by means of & priveure \
. M. - . d -
Il insdeasd of uniling the two comlucdoms of the hobiku (o the
3 nlem in the cvntre, it s poxaible to ecommunicate to the two usial
 merews anler il instrument 24 usual 3 that ono of thwe communi. aEES
cate {0 the carth, ad the olber to the loe of transmiwion.
(P 41.) . Nov. 15, 1879,
An apjaratus put in the vaull of 2 yoom of 3 theatro or any ha -
3 Where exists the parfiament, o wher spercles am omdo Lo tho
publie it in pemwible fo reprodoce with id apparatios by my sysion (
d of the tellettrufime, it is posible {o bear in anotber ¢ty by means of %5
& the electiivity awd its comductor. o
®  This appmeatus is formed of the form of the figure horo de.«'x'ﬂ)nl. a2

EATR N N2 m T T Drariag,

(Wanls in pmml.) Munman voice collevied i the vaull of the
% baildinge.
No. 1, Se n'm of &l of the Iattery.
No. 2. DPsitive comductar.
No. 3. . Metallic aldy of the form like an mﬂ-ﬂml Rvmc of bell
? ‘melal.
¥ . 4. Bobbins of many lmmln-dn of miles of, copper wire jusulafed,
¥ forming a coil around the fube of soft jron, with the bollow inside |
o 8licd with losdatune.. This comimunicates to the iron talo the pnrm-§
; o nent magmetisns.  And all then mnguets aro hold by s circular motal ]
¥ which ouumunicate the olertricity frum one W the othur as the cop- -J'A\Q?
. ’prr wire is a conductor from one (o tho ather.” Une of the polos @& <
communicates with tho bmiters, and tho other’ negntive poulo dis |
g dum in the earth. FA
: S. Mombrane bold up helow tho motallic body by means of j5; 4%
= mcrews, and held atretched liko that of & dium. This mombrane Is f« &
$% made of mw hide mturated with *hichromate of pouab.orotberoqmv-' N
- - R alent®, and maturated aheo with - pmrafSon or other matorinl to render it BN/ 4
L= (Pago 42) - -— '
," "j iupermcable to the ﬁmgu of tho .tmmphcm. In tho centro in
4 \ & ~; kept & disk of sbeet iron as thin sn that of tin; and in the centro of
this & small button of platinuni.” This is W cvmmunicato the oloc- :
tnc:l y in the vibeation of the mombemne.
6. Pioce of motal maude in the shape of & funncl that reccives the
sound of the Yoico asd comnunicaton it to the membrane bold I the
centro of the vault and passd above it.
5 7. Arch of tho vault or coiling of the room.
8. ‘Newativo aiuductor which discharz in the ground. =
: 9. Pusitive conductor which conimunicules hy the lino ax a cum-
il mon tokegraph. ' -

“
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1 Leliave with tht appamtus thero ix no ml of.any hattery, and P ’\

\g,t/ that the kmuistone or permanent nngnct u mﬁcw.nt' lmt mnuug
the two [ huliovo that it in Ietter. ” NON~ELECTRIC TELEPHONY
1 beliov ﬂntl-lnl” shlo to obiai dry pile or liait fo
Ry thie .,;;: . & dry plie or IRty for é BEFORE ROSSETTI

munc sbape and uyutmn of the drunii. ‘with the mme wicans to keep
atretehed the akin hy means of & seraw,

The mombrano of animal or vegotablo will lave in the cuntre & CTPIEED
eirvular disk of prire iron, and at. um orutre point of thix, 2 button
P of platinum, and all the membmnessatirmted with Jmrafine or ather g

submtznoes impermeabla to mowlm.. T \
) P P A—— Y | :
The pioce which carriea the nugnct will have

‘gl at the neveswry distunce from the membrane.

m The appmratus to recoive in tho other city is the same, only that
You place at the sides of the room or hall, at s hoight of threo or
A Zmuoro feot, and distribute in soverul puints, the conductors and

.42,4-. telephones.

\_—?_4 ' ' y ’
a regulator toput t!m

/: (Page 43.) Inpicator 1O KXOW_WIIERE I8 TO BE POUND THE
siure, wurTuzz S. N. E. W,

Drmeing,  2Marine.*®

like & xbip’s compass put in tho room where is tho apparatus of GRS

G,

\'" LA‘ * 4 tramanisaion, the telephone.

’ ‘ For smmlmt_ uf shipm in cnso of fog, and said box having its car- {

L NG /} g dinal points N, 8. E. W., and they being putin communication with €
tlw four telephones to receive, it might be that the index band in /o
the center of the box, being mngmetic, signals tho directiva whoro
K are the one or moru other ships.
But it nemaing to be proved if the sheathiug of the ship being of
I cupper, wonld have any action on the mmguetic hand of the indi- y
§ eator: alw, generaily, many steamships aro built of iron, sud these @ r.": o

~SUS42 alw miay perhapa offer some obstruction and render the magnotio PN;Z;‘ \/'

&f A ‘,‘ hand immovable, . { \

'I'hc indicating 1pparatun cmmmbl iv the same nlmpo and ocons{ruo-

ductors of the telephones, N, S, E. W, Paxsing these [under and] v /
abave the hottom of maid hox, \\hcro they will be marked with 4
)/‘ initials N. S, E. W, and their gradations or divixions so (llﬁlwl.

.......



’ ;"‘" tA e ,-.;\ \ - ..- — ) . ] B _‘ ) .
%& . -\‘ut\‘ K -:;:.. 3 -“ ‘g ' }‘ > . Ml:;t;;'q
order to rendor it conductive. (l'ago 44.) 1,,4 acting ax 2 g7 JR ‘U -' e ' <7 M .‘

g'round 88 is uned] in all tbo l.clcpbomc systein, and with the metal 7 g
it will be pm-ibla to obbun the movement of the uulc 2 !umd mdusl-

; eonduc!ora at the hottom of the -lup
’Aé Tho shapo of mome hobhine are the shapwee of 8 hisenbor, .\mlP
,/;' to ono of its pulce carry the hobhin with har of i, which commue
b= rmm the vilmutiva and give siguals with » bell; and in all thena
" &7 T then thero is not noc=wary any mmlmim;., ligaiel in the hox K 4
Q\{ 1, of the teloplone, as [ have reuarkel Insfore.  *Owen® [an] the water 4
t/’ e -~ s a conductor of clectricity, it is pm-d»lu to transmil, as it in done g -
A with the system of the onlinary telegmphic lum. aml with itn Morse y
d_*‘: lppnndnu to transnuit aml nuxive, agreaing on spegial =i 'mdn. I will ™
' {‘ Kive you by dud hye the ke of t!m apparatus for cant aml nf l'nl"v

H

’ " °
-:_234'/ the sea is & vast comductor of cloctricity, andd thene will e wo nuore
b -4 C ‘nood of the sulunarine cable, Insczune at any pmut of the cunnt pul-
A { thyg an cloctrical apparatus with the couductor in the water, one eam
.'r'{x W rocivo dispatches and transwit them: to other points acrow the wa, 2

[In tho abuve pamymaph the wonls in brckets are interlinest in 7
i S j pencil, the proceding mmln lnnm,: lnmu writfen in ink amd eraxed. ]
N

A

.‘f‘:g.r/.«' saall resscls, as sloops, cte.
YT 2 olfit can e ewtablinlunl that® [/t in emtvidialinl that the wuter] of -

Al

(I’age 45.) Fruneany, 1380,
"Method of rigualizing and notifying of the distanee at which ‘can f
ha found the n-:uw!n ‘Iudau( one feom the other; as well as from the =

connt, snd in case of fing.
Tlml moethod  counists in mnummu-.mnw the sound of a Twell,

e 3y~ O
means of el«fﬂnly, and by means of commanication to my inven~g

J tion of the telepbone, md for which the said apparatus will be

dmg«-mun. rocks and breskem, etc.

Many yearn ago, having culcnlatod this method, I bad occasion to
B f speak with a friend of wine, Capt. Nardini, who told me that boing p

A - st Genoa, whero they wero experimenting undor water with s diving §
R lcll of Toselli, its inventor said to said -Capt. Nardini, that be,
: .5mlm~ hirumelf ander water with hia Lell, had occasion to™hear ithe
= doing of the wheels of a steamer. Ile wns surprined whon he came
out of the water to know that tho stoamer, of which be bad hesrd
8l the noinc, wan at a distanco of shout forty miles.

At this story told me, the idea came to mo to construct the above ¥
smid ‘appamatus for signaling of dangers to vesscls in case of fog, .
dmnn,.v to put it in practice in the manncr drawn in Fig. B.. Y

The cunductor to communicate the sound will come out of the 38
vewl by a bolc thnt vr'll he of ahuat two foct under the lovcl of tho Z

o <.

the rul-lu or. sl will mmnnmntc the clectricity and the nound b
,thc waler with a conductor, an all sbips in gencral.

G NWASTT . B & f%-*_, =
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e ) Maucu 2, 1832,
Readcill  For the cmipass to roceive the sizmal of vexsels (jmase 10); diferentgd Y@

[ 4
B = to the lmim'whcm the roreiving t'elceplmlm is, the index llgmd can hephs .y
W of cork suspenided and insulated at its centrsl point by a glass tubos \_
BR which kevps it i halance on a pivet. “The cork can ho circular or e’
AR T> of otlicr form aid al oue edye a point of tempered and wagnetizod 3@ '

P stecl, or if nut, of gluss, Wwith at its head the point of iron 2 above.-
y VI 4 2 e 2N

© methods must he adopted in onder that the index hand ho dirccted f 1?? 2
i A\ A s X

R/

e
, \‘:‘%
Yi \t'-l\

Drawing.

(Emd of pencil writing.) >,
The cund of the life-saving gruands is about ono thousand fathoms, ‘' |V

. one to neeeive, and one to trnsmit with an exact explanation bow to

(Dagre 62.) \
Every captain must keep on hoand two telepbonic imlmmonuzb
Z A

_’cqrmw in case of emorgency. 'va\ =

>4 /.'3 Every station will be in communication with each otber, hy meana. i‘ -gg'
N of a conducior, in onive to he able {0 speak with the tclopbooe, the CalfA
B Jixtance Ineing not more than three wiles from one to the otber.

/ ¢ With this method they will know where the vessol is that asks for
” help. ’
v ¥ The rocks, buoyx, lights and other simmals will have a condnctor ‘!;E‘
s R @: D zuing to the amst where is the nearest wateh, and so thoy will be e -
ENT N natitiel of the persons asking for belp. - 3
e\ Y- =
. ,ai,?f&’a-@
o= ’\tv silor Uit wants {o speak can put in it the instrument to speak with Je =

< ;g the telephone. 4 \
NpoA  The iustruments of ihe telephone will bo mado in such a way that 5,}“
'\ they an I uxed to (ransmil a3 wedl as to receive withoyt auy lattery,
= that is lo say, constructed with a peauanent magmet.

~

‘ A Iuttery W try is made of round disks of carbon of the thickness ™%
N . - ™,
; of an cighth of an inch. . $¢_~A
R, 4 A disk of canvax, paper or amianthus, this last by mo preferred _~5
;. bevanse it i3 not destroyed by acid. ”‘;?' v

i

B) every melallic disk separuted by a disk, as above, of paper, cunvas ;;22
B’ or amianthus well understomd that theso are hathed in 3 soiution of ;(',,..)
sulphuric acid or in a solution of judium (common salt), - ’/—Z\Q -
This hattery forms the hattery of Volta. It remains to try how g?-
Joug it keeps its clectrie action.  (Page 63.) -
[The following is crussed oIl in pencil] 2 — =
Prepaeation of dough for muacuroni, vermicelli and every other | i
quality of paste. &
Mix with the water with which sid dongh is made, for ono hundred L
uce ol saltpetro (uitmfo of potash or soda) &‘ ’

e Y"—-\ ‘-\.
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- St - F _,_}_v_’& =
» *3 and ooe pound of veculs, of white beans or other equi

3 valent cooked
“',’. $ io water and passed through a fine sieve, and then well workod in the ,
A N ordinary manoer at the machice, aad iade of it tho yuality ofilough W

@ that is asnal, .
1 A3 Said dough when it is well dried docs not taks uny moro the at. ’
; mospheric moisturc, sod moroover scruires the appearance of the
) prste of Nuples in coloras well as in taste, losing entircly that of the §
; flour to make broad, that i to say, that of commercs. N
S iy In Tisly they unc thie farina of whest from the Dlack Sea that is
\tf charged with nitrate given to it by the ground of those countries that
144\ are saturatod with large quantities of it.

) P

M _ (Tbefollowing is a translation of louss pego in Exhibit 109, and is
'1/5 | in- Mencci's handwriting, in pencil.)

- ,  For the bohhin thero is no neod to cover the eopper wire with cot-
9.4 j»ton. By this method it remning covered with very thin vamish and
- f:‘:',*' not conductive ; Aud the bobhin by thix method «cn have more hune

Sf ~ dreds of feet of motallic, amd s0 with one small hobhin we nuny have
-”?";; more resistance of ohms. Tho other composition of the wirn cov- fdy
VA arod by » wrapper of cotton in very goad, of small expense, and ro- ke
S 4 Dlaces wax, purafline and India rubber, coats a very swall part of the ‘-"A“":f'ff e 2t
(g, st of thin, and is not attacked by auy kind of acid, and docs not 7 ug

v ﬁ‘h . - . - !, N
~w” dissolve iu water, noc in alkali, Ete. %

=
A 3

-

N

-

7,

No. 1. Liusced oil and fish oil. =

Linaced, two per cent, and fish oil } ‘/
No. 2. Linsced two per cent alone. \
If o want to use this for the iran telegraph wire, we do not newld 3 ‘f :
to galvanize the wire at all; ‘only to udd to the compasition a little of i“
soapslone pulverized, amianthus, or other eynivalent, brimstone, *
cte. ; and passing the irun wira in the composition, which must he ;& 57
 very warm; and if it is possible. wann the iron wire alo. And ¥R
next passing it through the - as I said hefore. In this 3 o
. mannér there is 5o need to bé afraid of the oxitlation, and it will
remain entirely isolated from the stmospheric nlectricity.
Acconling to tho gmde of lieat you give to the wax we can aug-
ment the size of the wrapper npon the copper wire or the iron wire,
i passing it wore than once. 74 Y)‘--_' . oW

\

-




MEUCCI SYSTEM
'\: %

jthe instrument can be used mthouc need of a battery
but these magnetized bars must be made in the shape of a snaxl'l
, so thae they can stay in the instrumene, because othemse%*a
A fgd'm would be too long for transmitting.’ I ask you if that u%\‘c‘lﬂ
VEnot 2 correct description of the magnet of the instrument® g ot
YR drzwn as shown in Meucci’s affidavic, marked ‘M,’ p. 312 ?’
“Ans. It is undoubtedly true that the resistance of a mag-' 4
" netized bar becomes greater in proportion as it is longer. It is
,gundoubtedly true that an electrical speaking telephone, con- i
P structed with a magnet, like thac shown in the Meucci affidavic % :
2 drawing referred to, is capable of transmitting speech without”
7 Z the aid of a battery; that is, the stacements made in the memo- .‘r s
‘ ’.‘ randum book are undoubtedly true of the drawing refetredx
". to in the affidavie; and in that sense it might be said thac the -
g description of the instrument was a correct one. Buc this so-
alled description is exceedingly vague, imperfect and umntcl-

Bell’s patent, Meucci did not copy anything from anybedy.
i As for Prof. Cross’ argument thac the sketch in tlie memo- i
M randum book does noc show any leading wires, ic is too sillyu.
WIEWNY 0 be taken seriously. After all, che drawing in the afidavicg
S is precise, and shows the leading wires clearly. Once more it Y
7 shows to what ridiculous lows Prof. Cross descended to confuse;
‘ :\:\ and mislead. :
N W% As for the charge thac the description is too vague, etc, etc., 35 “:
1]“‘&\% what we have said about the drawing on page 40 is just asy
g valid for the drawing on page §5. After all, the drawing on
§ page 23 of Meucdi's affidavit could hardly be more precise and
rate in every respect.
The reference to the length of the magnet, moreaver, shows)
at Meucci used his own head. Nobody else, to the best of 5
our knowledge, had ever used 2 magnet like a snail so thac ic2%
N could fic umde the trznsrmtt;:/




2
ﬁmmludor will connnnnicate the okn:tnmty ‘to the nbcﬂ.bmg of the
vennel, and that will impart it to the water.

i - \ The apjmratus will bo all in the interior of the caplain’s room, or S YU ® ' ey O
. rome other room. g& N7 [T
b . \-6- . ¥

The thing to roceive will be kepb in tho hands apd put ts the ear ek \ Y
of tye man whawe duty is to receive, witha enndnctor that will he in *—"""- <P N
geontact with the water with ono poie and the other pole will descend 2 “4\
in the pump-well of the ship which scts as a ground.. - - o,s\
Tu case of not having on hoard the apparntus of, the teleplone ar =3 IR
teletrofoue as in consting. vesecla, hat having on board a2 horn or “Wigh
trumpet of tin like the onc used hy tho tishmongers, and which all
consting vesscls have, this will be in communication with a hattery, i) >
andits positive conducior will communicate to said trumpet, and the )
other discharge in the bottom of the vessel, or in a harrel contuining §

carth ot mul. Ands lnho at the e-r and this eomluclor will mnve .
_ ‘\ A S SN, - “hingl ‘.‘
N tbo sound by the contact of t.bo water ol‘ the ses. All tbo -b:pc that 4

Y-are abesthed vnt.b copper this will serve as coodnctor, as woll to con- =

, A born or trumper will be put outside the side of the veane] with the
N \pu-tfromwhnoh the sound cormes oat bear the water, and as shown by
it | & Fig. C. [Drawing.] The interior of. the born will cummunicato to !
the conductor s bobbin or belix with its centre magnetized, either :
. permanently or composed of Jusdstone and covered with steel ; and X
\ao battery will be necessary sither to cooduct or to :n.mmzt, and T
‘: o with little expense, every one will udopt it.”
N (Page 47.) - (Drawing.) Figure B.
-No. 1. Body of the ship.'-
-2, Hole. whoro the positive conductor goes out; if not, it can
4 go out shove the sido and will go in the wator; but the first is best. <
3. Bell, or any othor instrument which has s strong sound, —,,
drum, cornet, cannon or whistlo, as it is used in all the stcamers, &
2RSS born with 2 reed in the moutpiece.
4. Sonorous hody of motal like that of a bell, innide of which /o~ 2V’
Is put the instruniunt that mnkes this sooorous Lody resound, and R "’;"
, made of the shapo and methud like a” tympanum, with the ssme’ SN
method as drums use to stretch and loo‘en tho mcmbnm which is ; ‘Gé_,:s;e

beld sttached to the bottom. »,/‘?. P
! M M. - Mebmnes of raw hide as for drums or plate of shoet . //{ o
4

.ll'ol‘l. ' ) y . .{/

(Puge 48) 4

g
-~ .

becauso it does not absorh moisture.
iron or tempered stoel, thin, and jo the centre of it a little button
. ",' of plnmmm.
- \" . Permanent mngroot, which is big in the centre, and another in
Q ﬂlc mtonor well undorstood that each oug of thos ponnment nug-. :
" peta aro in tho centro of a bobhin of very thin copper wire, forming
a helix; the corv of the one in tho centre being enpty, will be filled
j vith frgments of nutural Joadutone, and the other magucts surround-
ing it will be magmetized strongly in order that thoy retain (perma-
> N AN
FENY Y. 8
AN

IR
[




7\ ment un.gmt). and if not, of 'oﬁ il'on. Below tbcy will ho ﬂxed ,
g )q to a disc of iron metal, circular, or made star shapq. . Tho eondne- }
<'« \ tive wire will circulato tbumg'b all the holihina as uscal. And one :
\_pole, that is tn say, one pale-will comimunicate with the battory, aml
‘tho othor will go in the nﬂ:
%“ 6. Battery, ] ‘ "
Lo . Negutive oonductor which discharges in the bottom of the [Rd
sh»pormthearth.uﬁtgouhtbem %
‘., "' 8. " Positive conductor which comes from the hattory and cour

E * manicates with the apparstas. Md ‘
P ¢ 9. A bax of wood ‘or metal where is pat the magnaot, sither por- g £
oy maoent or. artificial. .

/' '10.. . Scrow where are the two conductors. -
/} RS Conductor that communicates the eloctricity to. the water
‘j’ with a wire of phunum or othor equivalent motal.

) The apparatus on the coast or signals for breakers or shonls will

~ bo on the aame principle, only they will reccive the alectricity from
Y 2 hattery or a lnadstone, natural or srtificial, by a dynamo um-hnn
45 ff (ax used for-electric light).
(Ilere oxe leaf of the book. i mining.).
(Pagc 49.) -

pct in mouon bys motor or hy the force of men. Butif |t in pmo- v

/"

from the earth, it will be a groat convenience:
- But in ships where ateam oxists, any rotuting mingnstic mm.luno .

in zood (dynnmo ninchine).

(Druicing.). Figure D.

F'gm'e D shows the npper part of the outide of a ship where %‘ . ' :
through the side pass the conductors of the teletmphone to recsive
.the sound, and every one of them wmmumuntca with the instrument - 3 .‘1& ‘ ~
to receive:nt'the ear.. If theso instriments are put around the part '3/ %
of the vessel above tiie wator line and about the height of an ordi- 4 !5 .
nary, man every ounc of the watch men walking a short distance or 3
stawding i attention, will be able to recoguize from what direction
Y the vensel cumes, Le it south, north, west or enst.” If not it can be
put in the contre cabin w!icro iv. the appurutus of trunsmission and ~ /

\ &7 1 i
. 7o 08 VA, == 5‘.

Ume.

Thero is no othor matorial exinting bottor for this purposo neither —5
m tho privo nor in its reastance or i oing entirely non-conductive
of vlectricity and in great alundnuce in Amorica on the Pacitic side,
wherw it is cnlled by the name of minoral wax.

" talizes a,sulmtunce like wax or paruffiuc of & yellow color.
The peat vil puritied hy tho heat is good to make candles, mixing’
with it anuther material about ten por cent, bo it stearine or pamfBne,
ote. ) N
The pent in exeellent for the conds under water as well as for those
that are put in the rowmd to conduet the eloetrfeity 3 it is unaltora-
blo to the weisture nind terrestriul electricity is not communicatod to
it.
i Unito peat with fish il or uther, hut the of (mowbunkor) in I tor
. aml cheaper than the borde (page 60). 1t does not begin to melt 7 F
until 145 degrees Fulirenheit. 1 mix with it also a quantity of rosin gz
to render it mom elustic in mixing with (mosshunker) oil, ‘§

SR
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‘ Further documentary proof, incontrovertible proof, that " erh R

FAMeucci used 2 magnet, coil, battery, etc., is' found in the same Uy X

"memorandum book under date of September 3, 1870, when Wit Ao
e _noted: s oA

A 3 é:f paper, and this filled with small pieces of loadstone, passing spais
%‘4 ugh its centre the conducting cord, and is very good, and
“*e7 P iconducts well the sound of the word, but always the two
%P} Zexeremities of the conductor united to the ground. Z
<« "Other experiments made; filled said tube of paper wich #a
Msome small pieces of loadstone in its centre and sucrounded F4S
e ,{ﬁdm with filings of iron: has become much magnetic, and is o
S77igla strong conductor of the electricity, as much as a bobbin. &
il The cord with the same system as the previous always com-
.gfgmunicate the two extremities with the ground. 7
¢ “Experiment made on the 27th instant. Put ac the centre .o8
of the conducting cord a horse shoe magnetized, the two heads i_\‘
of which—that is to say the two poles, N.S. united to those 2o
»‘two poles has given 2 good result buc if the conductor was N
4Zof copper and not of (words in italics interlined in the original) |
iron I think thac it must be very good fo be tried (words in
italics interlined in the original), as to unite in the same system
3¢ the ceatre of the cord conductor (the word cord written in Y

-y tor interlined in che original) a strong bobbin with at its
centre a2 strong piece or bar of iron well magnetized; or if
—noc, put this before the tube to transmic with one of the poles R

@it and che other pole in contact with the ground.

(Page 36.) (Here follows & drawing)

“All these experiments made with this method are excel-
lene, only ic is necessacy to establish them in a practical way, @
I noc having the necessary knowledge and the pieces thac ace w
needed.

“The best method is che one thac, whether it be 2 bobbin




DINEPYM screws, and held seretched like that of 2 drum. This membrane .~‘
u!-vﬁ .

IR
Y

L o A
R

l\_‘

if ic was aided by a galvanic battery.” 3
The drawing included in the description, like the other two
JiaSs,, mentioned above, is not reproduced in the printed record either, P
RS, buc o judge by the description it must have been like Fig. MR/~

described it in the preceding chapter. Vo
At any rate, Meucci reiterates the use of an iron disk under W3

7% the animal membrane in another page of his memorandum book,
P&’ under date of No. 15, 1879, when he wrote: %

*Membrane held up below the metallic body by means of /X

A
XM is made of raw hide sacurated with bichromate of potash or!
@l other equivalent (words in italics erased in pencil) and satu-]

AN

SEINESh No. 8 of the deposition or Nao. §, F., of the afidavic. We have'g‘g"-'" ks

N meable to the changes of atmosphere. In the centre is kept sb= B8

My disk of sheet-iron as thin as that of lin; (italics ours) and in\ 2

PRI the cencre of this 2 small button of platinum. This is to com- :{;{7
RS municate the electricity in the vibration of the membrane. . . .»
X "The membrane of animal or vegetable will bave in the 23
PEIN centre a circular disk of pure irom, (italics ours) and ac che A\
Y ceatre poine of this, a button of platinum, and all the mem-
- branes sacurated with paraffine or other substances imperme-
i able to moisture. _ :
“The piece which carries the magnet will have a regulator
to puc this ac the necessary discance from the membrane.”
In another page of the same memorandum book, under

- A

date of February, 1880, Meucci describes an apparatus for;i\hré!,f;'

signaling ships in case of fogs, with 2 membrane as follows: ??_" S
) ~,
“MM. Membranes of raw hide as for drums or plate of% y

ferred, being more sonorous. This membrane is saturaced with
impermeable substance, paraffine, because it does noc absorb
N 24N - W .

~.

-
;

\-‘J.‘_, sheet-iron. (Page 48) by me the membrane of hide is preo?i#.-a'«' i =
O tir\%/ L
- 4




moisture. Under thu is a disk of sheet-iron oF tempered
Yithin, and in the centre of it a liccle bucton of platmum.
Thus, at the cost of sounding reperitious, the words “be it ':
~%:ron or ocher material,” in connection with the 1873 drawing, ES
2to which Mr. Storrow took expection, are exphmed satisfac- §
tonly To put ic in anocher way, after using the iron disk f ,,.
.., Jg,Mem:c:x did not revert to the use of the animal membrane, but ¥
%2 only used two types of membranes, the bottom one being f i
‘Qalways an iron disk, and the upper one varying. After all, \._,,
o that is exactly whae Bell did, as shown below.

MEUCCI'S USE OF ANIMAL MEMBRANES

Further illustrations of Meucci’s use of animal membranes &S

over an iron disk are found in his deposition. i
For instance, in his Answer 32, where he described instru-
‘;ment No. 8, he said ac first thac he used 2 “membrane of

7 -metal, and sometimes of animal substances, or fabric of dif- M

2o ferenc qualities,” thus leaving the reader perplexed and himself JE

open to Mr. Storrow’s actacks. Buc later, in his Answer §73,
still referring to the same type of membranes, he stated: More-
2P\ over, s | said before, under the membrane there was ¢ small
X mctallz'c disk (icalics ours), and in the vibration 1bove the bar

oS On the other hand, Meucci’s experiments with differenc .“‘ N
—v‘;ﬁ types of membranes, after be bad achieved success with the iron fE¥%: NN g
W7e/i disk or membrane, should not be mterpreted as meaning that ¥ ""Jv"*_, ”

syhe did noc realize the function of the iron membrane (he | /

A could tell by experience when the membrzne worked and x'.:‘
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ST N e
“....the telephone which | invented and ¥
which [ first made known and which, as

you know, was stolen from me."”

Letter from Meucci to Garibaldi’s
daughter, October 1. 1887.

“He died in the full belief of the
priority of his claim as inventor of
the telephone, which, during

the lucid intervals of his sickness.
he declared must be
recognized sooner or later.’

New York Herald. October 19, 1889.

’
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2w The same arguments are repeated by modern writecs. On:'h’ ' >
NNl of them, Mc. Alvin Fay Harlow, did not even take the crouble _
R M of doing 2 Lirtle research of his own. In his book, Ol Wiert o= ¥ -2 o
e v g¥and New Waves, published in New York in 1936, after re- g3 N
*x-?‘ . ferring o Meucci as “an old Italian candle-maker down on ‘4w
y#:Staten Island” be informs his readers: “The truch is thac hef’?‘-.. o
"S:' appears to have had noching buc an acoustic telephone, though SV 34
507}, @ he thoughe he was using electricicy (2 medium of which he gt
o4 N had lictle knowledge) and insulated both the sender and re- P

£ R

¢ ’ 1w ‘ 7:

- S ': N e N . -~ ¥ - B AN .
7 R 4 . - . X \)y, . A (e N

R S

More deplorable is the account given by Mr. Langdon in K
AW\ che article mentioned 1t the beginning of Chaprer Five, because §
g “\\ Y Mr. Langdon had ample opportunity to leamn the cruch, had
i ‘\, Jhe made 2 feeble atzempe 2o do so. As told by Mr. Langdon,

l " what Meucci invented was an acoustic telephone. . . . Meucci ¥

ol be. He was not 2 trained scieadist. . . . In his caveae, Meucct X
ey, c3ted thac his ‘system coasists in isolating two persons by Ae.»

S Placing them on glass insulators, employing glass™ for example

e at the feet of the chair or beach on which each sics.’ Probably

= he thoughe this would keep the electricicy in, prevenc ic from giy"P,

Y escaping. Nowadays of course everyone knows that the glass .;‘;f-“‘ W
Pie? insulation would prevent there being any electric currenc ac 3 e
e 2ll. Buc Meucci’s apparacus would work equally well wich the?

insulacion and without. Certainly; because ic worked by thS‘, ,

: and not xmguﬁe. .

-~ "
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MEUCCI'S TWELVE TELEPHONE MODELS ;

A ' ‘wl?:‘ [ A . ! ) VRO A 'ﬁ’ \4?::;5\ " ',A ~
i A e N % 2 4 -

] In support of his claims Meucci introduced: 1) 20NN,

of 1871; 2) 3 memorandum book in which he had jorted down 3 .
¢ some of the experiments made by him from time to time; 3) = o 0f
Y an affidavit in which he gave a brief account of his life and X
=3 inventions; 4) more than a score of affidavits by persons who B¥»-

s were acquainted with his telephone or with his financial condi- &=
‘2 tions; §) and finally, some thirty models of instruments he Fou Y
9 and 1871 We shall examine the caveat, % A

Xl chapters. Here we shall deal with the models which Meucei 3\
¥y introduced, drew, and described on the stand in order to show XScsop
o ‘_ the progress of his experiments, from an inchoate idea to the BZ/=#
(2 \' perfect electric apparatus he constructed in the late 1850%. %:‘;. :
" As 2 matter of fact, Judge Wallace himself had demanded g’V ity
% aﬁ:‘{// such a demonstration in a previous action. In his decision of N2\
V8157, December 1, 1884, in the Drawbaugh case, Judge Wallace had .}
XYY stated: “An inventor can hardly forger the process of thought fF Sy
o by which a great intellectual conception germinates and ma- S
. -.-_._ﬂj."l;jb P¥ tures into the consummate achievement; but Drawbaugh’s mem- L \\3
7.3 ory is blank.” However, when he came to Meucci the honorable WY
' ‘; judge preferred to forget all about such logical process. bot e
P The models represented the instruments Meucci had made B
RY between 1849 and 1871 and consisted of “two or three origi-
nals”* and the reproductions he had made in 1880 at the ¥/
suggestion of Col. Bennett, in a few instances with some pieces oy
found in his house after his wife had sold all his instruments \3,
to the dealer Fleming.* ks
Meucci swore on the stand that all those models were made , .
¥ by him “without assistance,” mostly from memory, and v ‘
PR -‘\ reference to a book in which 1 made notes.” However, he X
AN could pot tell exactly “the order in which they come™ an _
Ol again, ] can't tell exactly which comes after. From 1850 to #w
3P 1862 1 made 5o many that 1 can’t remember well.”* All those
e instruments are reproduced in facsimile in A

%q the present volume, each bearing 2 number for identification.

v N *“:_ = - - /i .
R 2. eucc: deseribed those instruments i an afhdavit and, as S0 ]
Tug&R noted, on the stand, in the presence of the Bell counsel, who 33 } g

i &‘) eventually cross-examined him over and over again.
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o’ "About the same nme, before or after No. §, Meucci made
‘Instmmenc No. 10 (No. 4 of the affidavit). The description of

W this instrument is not clear, but it shows another step forward kA

A\ pin the righe direction, because here for the first time Meucci

§the metallic diaphragms instead of the animal membrane.” Also

worthy of notice is the fact that “in the same shape I formed

i “several tubes, some full of steel filings, some of carbon, and

% 'Qsome of plumbago, in order to try which were the best con-
“~ductors of electricity that were in commumcatnon with the o

W obrained wnth this instrument, nevetthelw, was “the noise of ,
EX the wor, B
§  To this period belongs also instrument No. 11 (No. § of %
gthe affidavit). “This instrument is composed of spool of paste- . aed
| board wound with copper forming bobbin. In the centre of

8/ said babbin or spool passes a rope or cable of several wires, [
$LgLe covered with a2 helix of insulated copper wire. At the upper J§/

the instrument to connect with the battery, to obtain the elec-
| tricicy, Of this form I have made several, and of various di-

“And also in the centre of said bobbin, sometimes instead §§
v of a cable of iron wire, many times I used 2 round bar of soft
’\ iron. I used these on several occasions in my experiments an-
J terior to the year 1852 up to 1854, uatil I bought and obtained
bobbins and other utensils from Mr. Chester.” The membrane
/ was “sometimes mineral, sometimes of other substances thac I Jig
& "* | have clsewhere mdacated ”[‘Under the membrane there was 2 KGR

% A ——-t — — — - — ——

etallic diaphragm which touche the magnetic bars for the
Sl

7
Between 1853 and 1857, Meucd could not say exactly in ;= -g.s—\“'

f which year, he made an instrument with a horseshoe magnet, '{3’»\":'1' 3
i \' as in Fig. No. 8 (No. § of the affidavit). Here again he used f‘a"‘
N xron membranes, but also “sometimes of animal substance, or; *"7"%
"g,i%- fabric of different qualities; the animal membrane constructed 7, N
& by me consisted of a piece of parchment saturated with pmf- !
Md fine and then passed through plumbagg moreover, the other =
substances were treated zccordm—ﬁ:e same systcm, exccptmg
i the iron ones.”

, As admitted by Prof. Cross, this instrument would makei
¥ an excellent electric telephone, provxdcd the coils are sufficient
‘  and the diaphragm were of iron. At any rate, Meucci said 7/
tlnt he obtained *“very good results” and that the instrument. -f',.
“was always kept by my wife and me €0 speak.”* :

i
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'/ h 'Bodx tﬁe conductors ac utensils for mouth and ezrs should-
= g be—in fact, I may =y, must be—metallic, 2ad be ‘45 condi-
\} tioned 1s to be good conductors of electricicy.’
“This is noc required for the operation of aa instrumenc 13 Z 2%
b an electric speaking telephone. On the contrary, if the line; 'f"*
currents of an electric spezking telephone apparatus should pass. \—?t.\
j into 2 metallic ucensil held in the hand, thac would przcucaﬂy
mde: the instrumenc inoperative.”™
Mr. Pope apes Prof. Cross. He says:
2 *“The express languzge of che cavear excludes the idea of a2
3= telephone which should transmic speech by the 2gency of elec-,gt"" o
_\ :"" tricity, buc on the contrary shows cleacly thac che ideas of = '\9' ]
thewnter,uf:ruheh:dmydeﬁm:eldas.we Lum:ede i
to the tranmmission of speech by mechanical vibrations; in
o) ocher words, ic was what is aow known 23 2 ‘sering’ or mechan- Hg
xa.l :e!epbone, in which a2 meuﬂxc wu'e was intended to be used .'

Lo “ T employ the well-known conducting effect of continu-
Bl ous metallic condu:tots 12 medxu:n for sound, md increase

,‘m N “He does noc propaose to use elec:nczty in lien of the well-
\g\»\ known sonorous properties of bodies, by which metallic con-
M ductors are able ©o coavey sound, buc he apparencly has 2 M€\
vague, indefinite, 2ad [ may say foolish aotion, thac the elec~ A\
mﬁcznon of the per:ons who are talking, together w::h the YA

"wxll in some way which he does noc undertake to explain, in-
crease the effect. . . . The claims further emphasize the v:gue,
nebulous and ignorant notion of che writer. . . . The condmon.s

(ol which are enumerated _exclude the possib:hty of electric curreac,
P O flowing through the line or any part of it, and moreover also f%;
R nexcludes the possibility of using any kind of electric speaking ¥
telephone of whxch I have any knowledge."‘

THE SCHISM BEIWEEN PHYSIOPHONES

<_#AND ACOUSTIC TELEPHONY




HOW MEUCCI CONCEIVED THE IDEA OF THE
ELECTRIC TELEPHONE

In his afidavit Meucei stated:
\ “While I was in Havana, I had very considerable leisure, '\r
3\ &3} and spent 2 considerable time in the study of electrical marters. %
gy 1 provided myself with the best books then extant treating of
; ‘Q matters connected with electricity. Among my authors were
3 Danielle Tenard Jacobi.

. “I had familiarized myself with galvano plastic electricity, % :
42 45_

¢4\ and Captain General O'Donnell, then governor of the Island
ok ‘( of Cubi, was anxious to save expense in galvanizing buttons, ~
"E-"' d sword hilts and such other things used in the army.” Meucci Spm Sy *“"5\
Ry };‘ then went on to tell how he pur up a factory, employing from B,q- .
; 12 to 15 men, which lasted about four years. He continued: =4

“During the time that I ran this factory, 1 constructed an
g electrical machine for the purpose of using it on persons who
| were sick, or for the mere amusement of giving shocks. This £ 353
> factory wast connected with my residence. 1 frequently gave 3
' -l‘ electricity to colored people, employees of the theatre and}
others. ] did this sometimes when they were sick. I put up -
wires through the rooms in which we resided, which were four il
in number, and I gave currents of electricity to my wife. In o
once gave it at an unfortunate period, which affected her 3 4

“The i instrument I used to convey the currents of electricity "\\, 19, o500

Yoo ‘; @ to persons is represented in Fig. 1.* The uppcr part is a coppet
R plate, which I place in the person’s mouth or other parts o
# the body when I used to shock them. The wire was covered )\
B by a piece of cork, which the party receiving the shock held» &"?‘,
' 2 in his or her hands. A man in my employment ac one time,
p}\\s\\“ somewhere about 1849, complamed of bemg sick, and I thought

gl end of the wire being in circuit two rooms beyond his, I went
N }"' there wishing to know how strong a current I was using, and; I
EANSE: I had a2 duplicate of this instrument with me.oI called him to, > ré oy
‘ "g; put the copper part of his instrument in his mouth. I did this X -,' ;
Bz because T had read that disease could be told by electricicy. ThePe' %7
man, while he had the copper in his mouth, cried out from

L the effects of the shock. I thoughe I heard this sound morey ~"';2j

- W then put this copper of my mRrment s A
to my ear, and I heard the sound of his voice through the m%@

was my first impression, and the origin of my idea of’p

= WW I then. 280
& o cOVered the implement I had, and the one the employee had\g
NS { ac that time, with a paper cone, as represented in the instru-
f ment and drawing. I directed him to speak through his. I
~ being at the end of the third room, I placed mine, covered likel!
his, to my ear. I then heard, while holding this to my ear){V&
M quite distinctly, the sound of his voice,—so much so that I Fas
Bl believed it came over the wire. I made him repeat what ;
f had said several times, which convinced me thac I heard hisgas

M voice over the wire electrically.”
.4 = PF
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provements as follows “Itis a tube of tin with the:
mouthpiece of the same material. Beneath the=
mouthpiece is an animal membrane saturated with =
bichromate of potash to render it firmer. In the interi- 2
di cavallo, 1854 . or is a small tongue of platinum soldered to a con-
- ductor of copper that communicates with the battery,

Model with horseshoe
magnet, 1854 and also in the interior is a tube with wire all around
it forming something like a bobbin.”

To the essential elements of bobbin and di-
aphragm, Meucci devoted enormous inventive ener-
gy, constantly improving the bobbin and repeatedly =3
experimenting with the material composition and the
positioning of the diaphragm. In one of his models’
created several years later, the core of his bobbin was
a magnetized steel bar, and it could be raised and %%
lowered by a screw in order to find the position that\

\

permitted the best results from the diaphragm.

From the time of his arrival in the United States, \r‘

Meucci had been living a tranquil life, essentxallyg\
>

Modello con magnete a ferro \

without worries. But it was the last period of peace he
was to know. Suddenly misfortune took hold of him
and held him in her ill-starred grip right up to his grave. 'R
The serious problems started with his wife’s illness.
Ester Meucci began to suffer from crippling arthri-%

: tis, which immobilized her for long periods. Finally, f""f ‘ -
Modello perfezionato, 1858-1860 in.1854, she became a complete invalid. Meucci thus — /4 :
Perfected model, 1858-1860 lost not only a practical helping hand, but also a sage:: "

' Py 4 administrator of the family resources and someone
who could follow and guide him a bit in his business
affairs. From that moment on, the distracted and
credulous Antonio went from bad to worse in the &

@~} practical management of his life. ’
- But despite his utter incompetence in the realm of
‘:_,.“" business and finances, in his inventions Meucci
A\sp ,4 demonstrated ever greater talent. So that his wife &
could communicate with him when necessary, he put -"A v g

== up a permanent telephone line between his laborato-. Q)

=~ ry in the basement and her bedroom A 3%




= .Inl. 78. Please explain the above diagmm, Fig. 13, heginning
s \m.h the date of its production, ns ncac as you cao tell?

e R N e XML i =T o
Ann. 78. T think it was made from 1857 to 1360 ; I-don't mmem; 7 ;Ef‘,‘ [

= ber well. . _ %
.\ No. 1, soap hox of hoxwood with & screw cover. Abovg the 3
==~ cover ] opencd 2 mouthpicee to speak. »Y

# No.2, s Inrge habhin containing a Iarre number of fect -of fine s
5 insulated copper wire. In the interior of smid hubhin, 3 steel Inr
tempered and permanently magnetized. .
No. 3, ahove-meationed har. .
No. 4, metallic nat holding the bar, and hy means of the rezulat. k
-  ing screw it can D lifted or lowered, in onler to mave it towanls or 2%
“ " away from the metallic membrane that is aliove. D,
Sl . No. 5, metallic memhrane R
- No. 6, conductor, cowming out from the Imbhin and’ pasxing )
- thmu.g{: _L_bo bottom of the bax connccting with the Iuttery. '
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THIENEXTS’I'EP

é About 1852, when he was already in the United Sr.at.es,
' Meucci expressed the desire “to sce and know some factory I \“
where were constructed telegraphic instruments, in order to NN

sy (OPen my mind and be in knowledge of what was in use, either ZXNNE ik...e\’
? )xn instruments, and so forth. Said Pader (a Spanish friend men- § i ‘

:tf'_ tioned before) being acquiinted with my friend Negretti, told il
N %me that they knew 2 manufacturer of telegraphic instruments B
o living in 'Centre Street, by name of Chester, and that they
:t"‘\( twould take me to said establishment to give me the 0ppommty -~
& P L, £to observe the telegraphic instruments, and have me furnished,
st X --by paying, with everything I could need. After a few days, 4§
N Qd:"‘s.we were all together at said Chester’s, and he showed me all BRI
1;.’;"’ the things necessary used then in the telegraphic art, and so “‘s,;. Ne-
» &“‘-“I was put in knowledge and my memory was opened two bmld
: By X some new instruments to improve the one I had made. Retum- =
¥in ing home, after some reflection, I constructed a first instru
Rment. . . .”" That was instrument No. 4 (No. 3 of the affi- %
ere ho used an animal mémbrane with a hole in &-
the mxddle and under the hole 2 metallic tongue for its vibra- N
. Ih che next instrument (No. eposition and No. 3 S
P “é—aﬁéa_um made about 1853, Meucci introduced 2 bobbin §
g core with coils for the first time, thus getting much closer
2\ to the electric telephone. All this instrument needed to be a3
| gogd electric telephone, as Prof. Cross had to adnnt, was an
S8 iron diaphragm.
« In his original description of this instrumeat Meucci men- ¥/4
tioned only an animal membrane with 2 hole in the center, 8
thereby leading one to suppose, as argued by his lawyer, that i§
‘f? under the membrane there was a metallic plate, the whole 40
\: forming a metallic diaphragm. However, the description Meucci 3¢
)“agzve in his Answers 21 and 22 is too vague. He was more /4 g
,r:.-.w-precue in his Answer 606, when he said: “The description w:u w, W~ i
y be the same I gave before. It is 2 tube of tin, with the mouth- 5 W%v«\
: _-r pnece,cospezk of the same metal, At the bottom there is an u.v;/"\v Py
£V R W: 1 0im | membrane saturated with bichromate of potash to reader "/'
SWE W it firmer. In the interior there is a small tongue of platinum ¥ A‘ﬁ
bifa “eers) soldered to a_conductor of copper, to communicate with the BESRES
,\'9‘.:» PR battery ’I'he exterior of r.he tube is covered by msulatea copper T




THIS story of mysteries, hes and embroﬂments, .

I one of the most intriguing of the many unanswered

questions is what happened to the papers. drawings .‘ *
> and telephone set that had been given to Mr. Grant. ™ THE PAPERS
- It is as if their shadow_kept appearing and disappear- ‘.‘
ing during a period of several years, and at times it s
\YG seems possible to follow the shadow's course, but in-: ‘),
variably its traces fade away. y )

A of central importance goes back to 1874. In that year
. George Durant left his job at American District Tele- |’ R
‘ graph and was replaced by Henry W. Pope As al- (8§

’ & N s 5T o)
TS "% W
estern Union. lt seems tﬂat af a certain point

ﬁb Frank Pope and his electrician colleague at Western
4 62. Elisha Gray, I’inventore che richiese un caveat per  Union. George Prescott, became the custodians of
il suo telefono soltanto due ore dopo di Bell. the Meucci material. It is not possible to say whether
it was given to them by Pope’s brother after he had
received it from Grant, or'whether the vice president
of American District himself gave it to the Western
e i ~Union electricians to get their opinion on the inven-
_tion. In any case. the two technicians, Pope and Pres-
icott, were incapable of fully understanding Meucci's
“invention, and, attaching no importance to it, they
imerely put the material aside somewhere in the
: Western Union laboratory.

i Meanwhile, ever since the summer of 1872,
i Meucci had continued to knock at Mr. Grant’s door.
i For two years he had returned regularly to the office
of American District’s vice president, always hopeful
that a date would be set for his experiment on the
itelegraph wires. Sometimes he left comforted and
isometimes more disillusioned than ever. But even
iMeucci’s patience had a limit, and one day he decid-
ied that he would never cross Mr. Grant’s threshold
gagain. He begged Angelo Bertolino to go and de-
{mand the restitution of his telephone set and of the
irest of the material. But Mr. Grant did not deign to |
recewe Bertolino that day. Instead, he had his secre- J§
tary tell him quite simply that he no longer knew
where the material was, but if it were found he would |

62. Elisha Gray, the inventor who applied for a caveat
on his telephone only two hours later than Bell.

I XY O 1/ a1 T/ A 1" oty 4 mm
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fell back in his armchair with an uproarious Iaugh
1 Such was the reigning mentality in the era when the §
P 4 telephone came into being. No one believed it. No
é;.: one could conceive of the idea. The transmission of
a the voice over a distance appeared such an absurdity
’ that even after the Bell Company had installed the
P - \\ first telephone lines American newspaper articles

A O g RN > _continued to treat the idea scoffmgly ‘f“&‘,




Bell to prove who had invented the telephone, >
\ N the days when the candle factory had been in opera- 5438
':~':5= tion were recalled in the testimony of Meucci's [
N lifelong friend, the musician Mariani. “Salvi, Garibal- 5%
M di and [ used to work,” said Mariani, “while Meucci §
‘25"' spent most of his time on his experiments.”

' Completely absorbed in his inventions, Antonio Prakdl-
—Z5 paid little attention to his business. The idea of trans- 2 ({7 -
& A mitting the human voice by electricity had become a, \pi=g

" fixation. His one great desire was to construct a real J77.
LS speaking telegraph /
Sp 2,  From Meucci's own deposition at the Bell-Meucci :
. "1 trial. we learn that the first attempt to set up a tele-

‘."'é' : phone line. albeit rudimentary, goes back to 1852. Y

Apparecchio usato all’Avana
Instrument used in Havana

Ve

4 —’b{-" “In the basement of the house.” recounted Meucci, “I L g
k%'/‘ placed the battery with several Bunsen cells. and } 4
T~ from the battery to the first floor of the house [ strung

b2 g
'—-Q:-" the conductor of electricity. | took the instrument that § ,33)55;-: S ‘:‘
¥‘ I brought from Havana and to it | fixed the conduc- 2:4might need. =%

(R v ~ tor. Repeating the same operation | made in Havana, q&said Chester’s, and he showed me all the things used v

"i‘g speaking with my wife, | obtained the same results; Nthen in the telegraphic art. And so | gained
that is to say. | received the transmission of the g# knowledge and my mind was open to build SOMé&

" spoken word — not very distinct — as I had received 2§ new instrument to improve the one [ had made.”

:M in Havana in my first experiment.” When Meucci returned home from this expedition,

. Some days after this, as Meucci continued to re- §& he set to work and began to construct the first of his

count in his deposition, an old friend, a Spaniard by ® instruments made in the United States — the first of

the name of Carlos Pader who had known of his ex- 35 a long series. It consisted of a tin tube closed at the s

" periments in Cuba. came to see Meucci and asked if B bottom by a tin cover that allowed the wires to enter:

he had continued experimenting with the speaking % at the upper end there was a funnel-shaped element

telegraph. The inventor told him that he had indeed [g of tin that served the person speaking as a mouth- 2'.'.-_"

continued and had obtained the same results, but that |J§ piece and the person listening as an earpiece. Inside

i i .Y he needed new material. He explained to Pader that g the tube was a block of wood through which the” f

’i he wanted to see a place where telegraphic instru- ¥§ wires passed. Soldered to the wires just above the ﬁ
4 ments were made, in order to know what was in use. block of wood was the metallic tongue. or plate. Just

Pader was acquainted with Meucci's friend .f§ below the block of wood there was a membrane of &

N\ Gaetano Negretti Both men, recounted Meucci' Onimal Skln With a hole in the center fOr the wires to ‘:’-\_
“told me that they knew a manufacturer of telegraph- 7. Pass through. The membrane was a real step fOf‘s} -

1.3‘.‘ ic instruments in Centre Street. by the name of & ward: Meucci had intuitively conceived the idea of Y
@& Chester, and that they would take me to his estab- @ the diaphragm. The animal membrane received the tgyg

lishment to give me the opportunity to observe the W vibrations produced by the voice and amplified them, .
telegraphic instruments and
"&. ey - - o

buy everything that | || making their transmission stronger and clearer.
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EUCCI was unaware of the use others were
making of his papers and instruments. He
) continued obsessively to work on improving his in-
® pention. He took all the reels of wire he had and
gl strung a line that reached from his house across his !

@ property. It was the first real telephone line in history.
¥ Matilde Ciuci. who like Mary Gregory lived with
the Meuccis and in exchange for her room and board Z

-

M _of his frenetic activity in this period. “] remember.”
Ciuci was to testify. “the date when [ first went to live y
with Mr. and Mrs. Meucci. It was the 22nd day of Oc-
tober. 1875.... | saw wires about the thickness of
shoelaces going from the basement to the room KB
which was called the Garibaldi room. | remember dis- “m==
tinctly there were wires going up to the room on the =
¥ third floor. Mr. Meucci used to be putting the wires up
o and down. he sometimes put them up outside of the
AwaS8’ house and through the window into the room. hefly %—@_ o £5 M)

Sometimes he would have the wires put along the |you do." *hello.’ | also remember that I heard him say

R ~,¢‘1 stairs. ... He also had wires running from the base- l‘ﬁne weather.” '
A<V ment into the yard. the distance was as far as across @ In the summer of 1876. after Bell’s triumph at the
"{\\ Broadway. These wires reached the entire width of tPhiladelphia exposition, Meucci suffered deep
‘, the lot.... Sometimes he would have me go upstairs ;depression. “Reading a newspaper sent to me by a
N to talk. and sometimes he would have me go into the ! friend.” the inventor was later to recount at the Bell-

=

N SR basement. ... When he had the wires in the yard. | ,Meucci hearings, “I saw that the patent for the in-
\\}:.9 "= had to go across the place to the end of the wires. ... Euention of the telephone had been granted to a cer-
’-‘;‘A I remember very positively that often | was called to tain A. Bell. I recognized immediately that my inven-
:"‘.a'? . go across the yard to talk. and this was soon after | tion. the fruit of many years of labor. had been sto-
-3 - went there. ... | could plainly hear what he said.... len. because the description was identical with the

- He used to say the words ‘good morning.’ ‘how do _one | had made.”

. " o AP A M -’;&‘: P f o> His beautiful dream was gone. The great invention
o .ng-§,_5:\? . g of his life now officially bore someone else’s name.
4 Pt 4 '} ‘3~ His old friend Domenico Mariani was to remember
: ¥ F3 having seen him “cry like a baby.” For a while Meucci

¥~ was lifeless, like a man who had turned to stone.
yZ:f4  But the inventor's inertia did not last long. He had
% Angelo Bertolino translate stacks of letters to send to
newspapers. Each contained the rage and lament of
;@ man who considered himself “robbed” and raised
W.. a condemning voice against the “usurpation” of his
& rights. He also wrote a letter to the patent lawyer
--" Stetson, requesting him to inform the Patent Office
% that the invention on which he obtained a caveat in
¥X 1871 had been stolen from him. ‘
@ Just as he had given all his energy in preceding A

B8 years to the creation of the speaking telegraph, so
#l now he dedicated all his strength to defending his in- g3
vention. I iitma T -
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CAVEAT.
i i : e

PrrrTioN. v s
ﬁ The petition of Antonio Meucci of Clifton in the ‘\\.-

‘ County of Richmond and State of New YOl'k respectfullv' COURT BATTLES AND FRUSTRA.TIONS )

_ -, represents:

: That he has made certain 1mprovemen£s in Sound Tele-
" graphs, and that be is now engaged in making experi-!
ments for the purpose of perfecting the same preparatary
to applying for Letters Pateat therefor. Ho therefore
prays that the subjoined description of his invention may
be flled as a Caveat in the Confidential Archives of the

- Patent Office. =

o
22, Axtomo Msucer
gjﬂ OATH.

»
geun or wa Yorx, } as.:
2 :

Couunty of Richmond,

 Sound Talegraphs, described and claimed in the fonguinl.,
% specification; that he does not know, and does not belisve,
i that the same was ever before known and used; and that
'“ I am a citizen of the U’mbed States.

ANTONIO Mzuccr & metallic tube.

ubscribed and swom to before me,
this 23d day of December, 1871, } ,
s Joskrs DoyLk, - o
T Justice of the Peaca. Isolating or
: : : not. It may
. be founded ne-
. - - - - - .- e em e - . . « el @ w e - Ufor

Tho fullowmg is a description of the inventivn suffi-the person com-
« cieatly in detail for the purposes of this Cavent: unicating the

I employ the well-known conducting effect of cuntinu. message to bf
#89 ous metallic conductors as a medium for sound, and xn-ml‘p‘:io:‘::
b .\s'v‘..’ 4 \A — ) ":;‘
N d“ _ W@“ celvxngtobem
txon with the
el Bl groasd

Both the
‘utensxls for
fimouth & ears

s 4':_1 conductors of
o electricity

,

INTERCOMMUI NICAT

crease the eﬂect by electncdly mmlatxng hoth the con- »
ductor and the parties who are communicating. It forms ¢
a speakiog Telegraph without the necessity for any hollow
tube. I claim that a portion or the whole of the effect
imay also be realized by a corresponding arrangenient with

HAVE LEFT US A MOST REMARKABLE AFFIDAVIT:

MEUCCI CONCEIVED OF WIRELESS AND TERRESTRIAI

IONS NETWORKS IN 1850

v - =ev,

) X

I believe that some metals will serve better than others, t
but proposee to try all kinds of metals. :

The system on which I propase to AN
opernte and calculated, consists® in isola- =
ting two persons® separted at considera. &
ble distances from each other by placing 2!
them upon glaus insulators employing 7
glass, for example, at the feet of the '

_chair or bench on which each sits and

putting them in cormmunication by means

of a telegraphic wire. I believe it pre. -
ferable to have the wire of larger area ¥
than that ordinarily employed in the '

electric telegraph but will experiment on ’J’

this, Each of these persons holds to his
mouth an instrument analogous to a >
speaking trumpet in which the word 7‘;{
may be esasily pronounced and the sound %
concentrated upon the wire. Anotherin- (S
strument is also apphed to the ears in ~
order to receive the voice of the oppusite g«
party.

All these, to wit, the mouth utensil

.’
and the ear instruments communicate to 3 '¢

wa the wire at a sho:-t, distance from the persons. The ear v
utensils being of a convex form like a clock glasy enclose
Y the whole exterior part of the ear and make it easy and

X comfortable for the operator.

7

The ohject is to brmg dis. é'

' > 'tinctly to the hearing the words of the person at the

lo tbo avuf.)
0 N

C-—

Norr.=Marginal ntrs on this E2hibit K are In rel ink, beginoing with the
sinrs and the worl isdating, sad eading with the word dectrieily. (Nee cortificate

RN A SR LI LA

=opposite end of the telegraph.

‘N
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‘:..1*."[..; .L E ¥ A ,‘ : . .- .‘ , ‘ ) 2 s 3 - hg .m;2$\:‘. - \y
To call attention, the party at the other end of the line HHERARY"" ~ ¥ . ; - @‘5& ‘&

'{b'\} may be warned by an electric telegraph signal or a series JEaNg ! A ' .
Ny of them. The apparalus for this purpose and the skill in hd Aom L R —\2:

operating it need be much les than for the ordinary #ra;
| telegraphing. ‘\

~ When my sound telegraph is in operation the parties -
:xhould remain alone in their respective rooms and every

. practicable precaution should be taken to havo the sur-
. g roundings perfectly quiet. The closed mouth utensil or %
trumpet and the enclosing the persons also in a room
alone both tend to prevent undue publicity to the com.
munication. 1 think it will be easy by these nicans to I

‘Mg prevent the comniunication being understood Ly any but,
L1y the proper persons. .
%% It may be found practicable to work with the person
'é‘g;gsending the message insulated and with the person re.>
g eeiving it in free electrical communication with the
%A ground. Or these conditions may poxsibly be reversed and
7% still operate with-some success. >
Both the conductors or utensils for mouth and ears WZ&

-

“% 30 conditioncd as lo be good canductors of electricity. :
B I claim as my invention & desire to have considered as
such for all the purposes of this Caveat '
3 The new invention herein set forth in all its details,
ey combinations and sub-combinations.
21 And more specifically I claim—

Seconp—The same adapted for telegraphing by sound§ A
& >y or for conversation hetweecn distant parties electrically Jiliyg
{8 insulated.
n -
AW TrIRD—The employment of a sound conductor which RS
Ml is also an eclectrical conductor as a means of communica- oo - A
o tion by sound between distant points. =~

AN

§ FoURTE—The same in combination with provisions for & ,"-3' P AR
g tlsctrically insulating ving parties. | el et P
: ~ - = N . "'-i;.'-:#-l?{" Frrrr—The mouth piece or A
; ' ' g= nation with an electrically insulating conductor.* %7
B == Apply upon the ears in cowbinatioa with an electrically "
N nsulating sound conductor. A
. =
Q] SEVENTH--The entire system comprising the electrical - ==

.\‘(-", -, A
gt W speaki

WY SIXTE—The ear utensils or receiving vessels adapted to f’:{

ey 30d sound conductor insulatéd and furnished with a ;W

oy as specified. B“:’
In testimony whereof I have hervunto set my “vy
uame in presence of two subscribing wit. ’/g
nenses. e
AxtoMio Mzuca '

SHIRLEY MCANDRETY.
Freox. HarPrn.
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. . Aboot ym 1852. I pnt in place the hat!ery mthﬁ@- /_
wuseveral oells of Bumn, in tho hescment of the house, sud [ put in .
", ~, place, from the battery to the first floor of the bousa, the oonduvlor‘ Ny
,.' of the olodncxty. I took the umrnment. that I brought from H:v-

ana (Figs. 1
@' % and I fixed tbo conductor, repmtmg the same operation I made nth
;.;_g;., Havana, speaking with my wife, and I ohtained the sumo result thnt>
& I obtained in Havana; that is to say, receiving the transmission nf’g.‘}: 753
’J tbe word—not very dutuwt—u I had reccived in !Invnnn in “’Y-S\V" .

?aricnle be asked me if I had continued the cxpcnmcnu that [ Lad'g

AN\ mnde at Havnna. and if I had ohtsincd the trunsmission of the N

’ R hnmanvmeo by means of the wire, eonductnr of the electricity ; :nd\ A

:l.,a\ to sce and .know some fuctory whero were cunstructcil telegrphic
74‘\ 8l instruments, io order to open my mind and be in knowledige of what
' % was in use, either in instruments, and so forth. Said Pader bcmv
SRR acquaiuted with my fricnd Negretti, told me that they knew 3 man-” ok
NEERN ufacturer of telegraphic instruneats living in Centre Strect, hy the!,
S name of Chester, and that they wou'd tnke me to said establishment to
Sl give me the opportunity to ohscrve the telegmphic instruments, and
* have me furnished, by paying, with everything that I could need. (¢
' Ah era few dnyn. we were all together at saitl Chester’s, nnd he showed

& I was put in know!edwc, and my memory was opcncd to luulal sone
new instrument to improve the one I had mude. l{uumm-' home, e
'~._'_ after some refloction, I constructed a first instrument, as [ h.ue made Q .
i in my aﬁdawt on the first occasion.
Inz. 18,

lo faccio il aeguenu dis-e"m. (Fig. 4):




Iut. 19. Ploaso lottor the several parta of Fig. 4, and describe ite " v )

cunstruction? “ ’ {//7/'/

“N  .ua.19. N. 1, un tubo di latta; al di sopra con uns booca per \L,.,, 3 5
mettore alla booca por parlure nell'instrumento. N. 2; una lingueth\ o

g mettallica como quelln adottata pei primi istrumenti sopranominati tonrE

. \
o> <« dell’ Avana. N, 3, un hlocoo di legno ove oel centro peses il con-s

0

duttore che d suldata detta linguetta N. 2. N. 4, conduttore metal-i
/7 lico che passa nel oentro del blocoo che conduce il filo metallioo alls ¢&2y
s .q‘- batteria per ricevore I’ olettricita. N y.;’\
- B

-

.- ."Soé N. 5, membrana animale con un foro nel contro ove passs il con~ |
-; duttore. :
¢ N. 6, coperchio del foudo dol tubo N. 1,
Ana, 19, No. 1, A tin tube; st its apper end a moathpiecs to be
put to the mouth to speak in the instrument. )
No. 2, A metallic tongue, like tho oac usod or adopted in the Srst <=




Int. 25. Please atate where the permons experimenting were sta-

#X tioued., and how they were connected. if at all?
Ana. 25.  Mia moglic stava nel primo piano ed io vel lssanesto ; h
: —.i0 puriave nell istrumento in cynnessione_col condattore elettrico,
':-’:’&3 mettendolo alla  bocea; mis moglie ke metteva all’ orechio ¢ cosi =
: & ricevesw il rumore dells parola: e vice verw, quando mis moglie

Ans. 25. My wife storxl on the fimt floor, and I i the bare-
ment ; [ spoke in the instrument eunnected with electrica! conduc- #
tors, putting it to my mouth. My wife put hers to ber ear, and a0 X

she recrived the noise of the word ; aod rice veraa, when my wife Q&

spoke I received.
. Int. 26. Please make a dingram of the bouse, sbowing where

Ana. 26.  Ecco; qui é il dixegmo.
Ana, 26. Here is 2 diagram. (Fig. 6) : —

Fe
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J

§ /ne. 30. About what year did you construct the instrament of A
NS which Figure 7 is s diagram, and will yoa plesse go on and tate *_s
B its construction? ' ’ )
SUSAE  Ans. 30. Circa Panno 59 o '60. Quello ¢ stato il primo ltn-?
A\ mento che ho fatto colls hobina comprata da Mr. Chester, come pare
MU il centro della bohina di un perzo daccisio temperato ¢ magne-
. \ M- tizzato permanentements messa nell’ interno di una cassetts circolsre 2 A
‘ s\\}:'Q di cartone con fondo di legno e sl disopra ‘un disframma animale col Koy}
VLS ¥ centro forato ed il foro coperto da una linguetta metallica che serve :(
I\ di valvola che spre o serra per l'scillazione dells parcls—e pello W=
@ stesso strumento ho provato diverse sltre qualita’ di diaframmi df .Q
) Gl varii -materiali. Questo strumento mi ha dato eccelleats risaltats %
f \T_‘,/‘t--.k:;,; colla trasmissionne della parols quasi esatts. No. 1, cassetta di car= ¥+
N ""-'Sg‘&};\ toue con fondo di legna; No. 2, bobina; No. 3, sbarra d'acciaio teme "5
o, 2N perato e magnetizzato permanentsmente che pasma nel centro della %
T bobiu.c!nlipuéulnmodnbbuunpermmddhvitcchoi&%"‘;
== 3 trova nel fondo; -
i R

R
o
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02\ Fondo del instrumento-t egno; Na. 8, Dudo per alzre od """"""‘%} .
VIEIUL sare i centro dells bohina ; No. 7, Filo di rame isalata della hobing, - -
. o=\ che passs pel fondo dello strumento per connetters colla hutcria."'

) % “._,~ Questo apparato mi dieds baon risultsto, trasnettendo [u jarola

NS colla stessa facilita senza hisogno di unirlo alla hattoria. ]

2 P> SiA  Ans. 30. About the year 1859 or 1860. That wad the fimt in- ™

‘*uM S strament that I made with the hobhin hought fromm Mr. Chester,

2 &2‘; [ a8 well as the firat with the centre of the huhhin made of a pires (o= 578
SO o stesl, tompered and magnotized permunnently, put insile of 2 S5

Y -':; circular hox of pasteboanl, with & wooden hottom, and with ahava Jrte
", it an animal dixphragm with a hole in the middle and the hole cov-

\ ing by the oscillations of the word. And in the ~ame instmment 1
R\ tried several other qualities of diaphragm» of «éveral materials. Thix
IR AL \ instrument has given me exceilunt resuits in the transmission of the ‘24
W / - ‘\\ exact word. y
SRTRN  No. 1, pasteboard box, with wooden bottom.
- No. 2, bobbin. AL
No. 3, steel bar, tempered and permancatly wnagnetized, passing 13— 2\

@ by means of the screw at the hottom.
No. 4, animal diaphragm, with & hola in the ceatre, with a metallic »
tongue of iron under it, serving as s valve,
No. 5, bottom of the instrumnent in wood.
a3 No. 6, nut to raise and lower the centre of the bohbia.
" NJES the bottom of the instrument, to connect with the hattery.

,\ ¥ o'cdock, at the scme placs, 15 Broad Street, New York.]
ol A —— -, “— \ . . . -y g
A L ",
x>

-
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W 1’. 1”8. >
et pursnant to adjournment; the parties preseni as defore.
Axtonio Meveret further ecumined ds follows: —
'By M. '!'Ipxruuu. . 4
XS Jwt. 31 "The lant: instrument that yoa drew (¥1g. 7), you state=".
zS vean made about 1459 or 1860, and those that yoa drew previcasly to -
Ze -that were made from 1332 to 1854; state whether you made, any
i othoe designa, devices o ilnuiﬁlmgntn between 1852 and 1860, and
(& il o, wtate what thoy were. . . i
% Aua, 31.- Sicuro che ne ho fatti.: Ne bo fatti tanti chi ‘Dom A
} riconlo bene.  Fard quello che aved in memoris. Dal '54 al "69: mi - g
2y ricondo d'averno futti diversi ; questo fu quando cominciai a costrurre ﬁ T
| I esteriore dello struniento di cantone o di latta, di forma circolare, o e sl

i virea tre pollici di dismetro e da 3 a 4 & altexza, di cui fard un 3 9%
disgeno cunie segue (Fig. #). .

" Ana, 31." Certainly, I have made sowe. I have made so many fg
that T don’t remember well; 1 will tell what I can remember. From

1854 to 1460 [ remember to have made acvernl of them; this ﬂl"& i

when I hegua to construct the interive of the instrument i pasts-

from three to four inches high.  Of that | will make & drawing, as
fullows : — ) ’




Murver's Trrgrunxe, — 1857, L.
P = Mouthplece.

b S8 Let any aoe read the elaims of Autonio Meurci of 1471, compare
I® = Moath or Ear P'ece. the description of the instrumnent where e spueaks of its shape amd §
fapplication to the wouth and eur, amd hin deweription generlly, as B
to how it iv to be used, with thone of the Bell claims (rememlnring
g that Meucei's description.was written five yeary prioe to the applica-
Qtion of Beil), and with it comsider Meuci's inability to" spenk the
Qg langunge of the country, his destitute condition, his peristent and g
B3l onracst efforts, with all these dificultios hefore hint, in his endeavaor iy 1 ot
BICY to bring his inveution hefore the world ; and having done xo, it is SRS

ERAL

similar could have heen made by two pesons whe never lud met of JB
beld communication with each other. ) i -
Other purtics have Inid claim to priority of invention of the teles
phone, aud have presented evidence in subatantintion of their elaima, B
hut they have fuiled in the one important particule: they did natt
as was done by Meucci, file their cliinis in the Patent Office year: 3
before those of Bell ; and in none of the claims they presented dil
>  they set them forth in 'the. clear and distinct Linguage to he found in
% the caveat of Antonio Mcucei.

v) . Ax wo have before sugested, the coincidence is otie of the most

r '
N\ DL.1PHAAGH - <2
463 remurkable on,recond. s it not reasonable to at least “infer, that

. 17/-_\ 'E}E by some weans tho ideas of Antonio Menevi. may have heen Telee §
) o e 34 phoned to others and their idiax been moulded into form that he’ set

%’ 24out, and he therehy heen deprived of the rights justly due hiw?

Mrucct's Trxruose. — 1867, . v-"!’(a:’?‘

M — Magnet.
1) = Disphragm.
=B
P — 3 on;_h' or Ear H .
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TELEPHONY

_Bsapeaking or singing in the practical experimmots mede thns far it was presilie
S #o tresanit 'ilh aalonisbing faithfulness chonls, aim, &e.; while readling, spraking, S
&e., single wonis were lom dlativetly beand, )

PLilip Schmidt, s payinaster in the Geruun DATY, AT N
& He [Rein] seccemind fually in npmluein‘ st & distanee words and whole aru- §

7 A
. ’4%* tonoces.
' f.4 Iu volume 2, p. 404, of Dux Neue Buch der EuSumlunyen, speaking of
e PP RY , > the Rein discovery, Is found—

It mounida unwe thun fantlastic if it is atated that it is pumible to sunvere thnagh B
the oloctrn- telegrmph wirte th bundrwis of milen with & distant prrann * * * gl K

Thia, vu.h much *uther comrmpomneoun testimony, gn en ut n tUimo B
when the ficts were yot frexh und perpetuated with unerring certuinty, \\\;(\
§ I8 very cogent evidrnce that Reiw inventeld n wpeuking-telephone, aud <
also {llustrutes its grudual deveiopment towands perfection. ¥
v The afiduvits and lotters of like acientitic men, muany of whom ara N
. devoting their lives to the study aud teaching of the mcienen of clrce RS
tricity, whou are entirely disintercsted bere, after examination und atudy B
of the descriptiou of the instrumeunt, us sbown by the publications uf EFRMERIERA
;,. Profensor Reix, buve borue witness that in all its substantinl festures
£ the Reis instrument unticiputes the alleged dueovery by Bell. Mauy |
otherytestify that instruments constructed curefally in strict accordance |
with the description given by Reis have in their own personal pressnce \-"
actaally transmitted words aml seutences in conversation joog dis- LSS
) tances. It is scarvely credible that all thix testimony from disinturested Rl
| sources is untrue. B
There is also evideace that as early as 18490 Antonio Meucci beguu
experiwents with electricity, with reference to the invention of a spenk-
ing telepbone, be bemg theu a resident of the island of Caba. In 1851 I.|o

‘..f\) Between 1853 and 1860, it seems, be publisiied in an Itallan paperin New
-. ' York tha statemeut that be bad invented A spenking telograph. Being
g ~-\ an Italian, he msde, in 1861, arraugements to patent it in ftaly—but they R
' —':_;)9 nhounad Up to 1871 his experiments were continued, during which ‘
o 23 intarval, although much of the time very poor, he constructed several
different instraments, with which, in his own bouse, Lie couversed with n
his wife and others in different parts of the house. Models of several of Vg,
these instruments made during this interval were exhibited, and woem in ¢
Ml priociple to combine moet, if not all, of the elemeuts that voter into the 5
\N_ . Bell {ostruments. Hia testimony is corroboruted by Lis wife, and by afi- ’D' Y Nt
. Govits of & very large namber of witnessss. He claiws thut iu 1872 be - & -,(9'
‘\&y/‘ went to Mr.‘ Grant, vios-president of the New York District Teiograph 3 < / ® 3
Ta ‘ v

N ) '“Ql \J ",Z__“ . g ¢ v ‘ir_‘ b %o -&_,' .
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Y, on, and tried repestedly to ;
{ on the wires of the compaay.~ Tbis, it is claimed, was nsed by the tole. N
7 graph company, aod was the basis o the contract betweun the Western |
| Urien. Telograph Company and tbe Bell Telepbhone Company, duted =
November 10th, 1879. Tbere is evidence that Prof. A. K “aton, an
electrician, begen prior to 1873, experiments apon the Re's telephone
§.with reference to its improvemeat. He bad freqaentls referred to the

3 from different pablicatiovs, since 1861 and 1862; that, from the descrip-
B tion of the instroment 1n the summer of 18:5, be constructed a spesk. 2
Sytn ing telepbone, which (includiag the Blake tranamitter now used in the
S _“_.-'."
sy, v
{ 8pencer alleged hie winbedl toestablinh u line between Boston and Provie B j" ke
dence. . Setd W\
g . Action was broaght Ly the Bell Telephone Compuny mgainst Mr. . 5
Spencer in Bostun for the use of the inxtruments procurwl by him of | S,

Profepsor Eaton, aod on the 27th of June, 1881, Lawell, justice, sun-

WS\
A N
2 5 v - . s

a8 & witness, and thia is made the groand for a charge by the jetitioners

that Spencer waa io the intereat of the Bell Company utnl the «uit rul. S )
), lJusive. There is no reason to believe that the attorners ur cwinxel for U
w defendant in the Spencer cuse condacted the defenae thérrin ntherwine S

than with diligeace, ability, and integrity; bat all the evidence now

tained the Bell patent ; hut in this case I'rofessor Eaten wis not called &'- ‘_\g’?\ '.. -
S 2\ W
’ '4.‘:\ )

by Professor Eaton that be began to mmake speaking teleplnnes from

Sh Y the Beis descriptionr in the summer of 1873, and much other testimony

2k gt 18 DOW Defore ns. That testimony, if believel, would moxt Jikely have
cbanged the result of the Spencer cuse. Thix wus the tint suit hnmght :ﬁ

{ the different casxes were enjoined. ’
TEese anils are 8 privcipal feature in the evidenes of the peapuinilents
in the spplications. It is vot cluimed they ure 2 liar ta the setion iskenl, v,
Lot that they are a high degree of persunaive evitlenes that the claim
] 43 defendants in each cuse, and the skill and integrity with w hivh that
oy evidence wan presented. M
If the evidence was identical with that before us, they might I xuflle Exazy
= cient to wurrant a refussl of the application. But thix ix disputed. 1t JFSS
B is certain that in thé Spencer case the same evidence wax nut hetope §
the court that Las been bere gabmittel. This lant dlitfervnee wm-curs in

W B ol e T

_purescsainn of the peoper parties to demonstrute &K“;&

the foresning statements. o ) * Yy A
By way of illustmmting the similarity of the claims, we call atten- ¥ X

tion to two ciis of mindels of Antonio Meucci’s invention, one certi- ™.
B ‘il 1o as of 1257, and the otber of 1867, und aleo s cut of the Bell <t
S telephone, It will be secn that a disphragm and & magmnet are ;\- R
B properly placed in 8 case with wires rutming from the same for ") :
M 21 tachient to the transwitting wiros,  Upon reference to the Bell
co ‘\\*, telephone. while differing somuwhat in shape and proportions, it will

RN 1: G0l thut the ewséntinls of the Meucei device sre the same. -
o T T o TP R A P L)
) oy *_.‘ . o
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TSl & . A et e amrem——— 8 e am——

, MEUCCI REVEALS SUCH EXPERIENCE WITH ALL FORMS
OF TELEPHONY THAT THE JURY
" BECOMES ASHAMED

D — ‘- - . e —v - -
"3 Int.79. Please stato tha way you used this instrument you have
just described, if at all2 b
| A, 797" TE was conviected with the Tattery, and the connecting 8
*Swire passed (rom the lmscment into the room on' the third story &3
called of Gurilmldi;. with this instrument many people spoko as

2 thiat you have also just described ? >
P e 1y o it the Tohbin haviag the central bar of tempered and Jas

8 wire many fect loug, it produced s rosistance much greater than the 8 \ Ny
L ~ >3-4 one of the preceding apparatus, ¥ig. 5, because the. center of the : .
A% Lobhbin produciiig the electro-magnetic curreat was of a larger size, § '
i Int. 543. On cross-oxamination (Int. 513) yoa were asked by /i
t Mr. Storrow: "Look at Fig. 7 roferred to in your twenty-ninth ¥&\ .
. -« s
 answer, and state to me as fully &3 you can, why you putin the :é/"“
magnet 3 and the hobbin 2, in that instrument?” Your answer is r@
in part, "I have more resistance.® Plense explain what you mean .
i by " mors resistance.” s
r Ana. 543. To have more resistunze; the word I can’t change; . ;
N “ inore ® and “jgreator” are the same. If ho asks me the effect made 4
-4 by the magnetic center, it is another thing.

I, 544. Dlease answer tho question you have just askod.
AN T Ana, 544, Putting it higher or lower in the bobhin, or nearer or |

Regtlodll furthicr from the dinphragm, it produces the oscillutions of the mem- §
@l eane on top and correspouding to “the hammer in thé telegraphic’:
2 apiamtus.  The oscillutions are what formed the voice. In those §
canes when [ useqd the animal oe vegetable membmne, it heing morn |
elantic than the irun one, the central Lar must he put at & greater
) distance. - When the membrne is metallic, the bar must be sonic- P
) chat pearer. [t is for this reason that the screw is put at the bate
tom, to be used 2s 8 regulator. - [ think that this is what was uked.

Ind. 545. - While you are on Fig. 7z You stated in your answer ==
0, (n chief, " Thin telephode gave ma good resalts, transmitting the B¥
word with the sanie facility without being necessary to connect it ¥
with the battery.” Please state what you meant. '
B .. 545. What T said is certuin, that it is possible to transmit J& |
¥ the word in soy telepbone containiog a bar of temnpered und mg-§\
SOEIEN . iized steel without the aid of the hattery; only it will oot be pos=
- P sible to obtain it at & long distance. .o sorme experiments nusde by
7, me [ fouod that using s larger conducting wire or a rope of copper p,
22 wire I oblained great advaatage; and o in the explanation I guve

"~

-'~i‘? i icati dintheunc'l g
: WSS to Mr. Stotson for the application for the cavent, an : =g inlp
R o+ to Mr. Grant, [ said that using s cable af copper wires the ,\‘S"/Jn‘\ =

. f::t transmission of the word was obtained more casily. Moreaver, P
~ in 1880, [ gm.u to Mr. Bennett somo rawples of a cable ol: q'::pwf 9

W .ice made by me in order to bave it dopted {n'the transwinsion of
2% (he humsn word, sad for which I wished an applicntion for a p-h.m"
to bo mads, as well for the ordinary telephione a8 for the manne

NN\ ‘
[ 4
«lachone. i e o - 4w LAY BTN



) Of the instruments described above, the first four, made B% X
¥ before 1852, were primarily of an experimental nature.’ The J -
244 fourth was more or less like the others, but, as we have said, §

| it marked another step in the right direction, for it employed
‘ an animal membrane which was missing in the first three.

' Instruments No. 5, 10, 11, and 8, all made after 1852 and @
before 1857, mark further progress in the right direction. In
s No. §, we find for the first time the use of a bobbin or core ¥

1\\"353-&!11, with a small tg_ﬂe of plaunum; in No. 10 vﬁave S
e 2 metallic diaphragm “sometimes of irop.” No. 11 also may:
;S have had an iron membrane, although Meucci is not very clear B
o & about it. Np. 8 also used metallic membranes. ’

g Thus, since Meucci kept on experimenting and changing |
% " membranes, it is quite possible that he may have made 2 good

WLy Clectric telephone between 1852 and 1857. As be said in his?
! ‘-?3;1’,‘.\ Answer 29, [*At the same time I tried several qualities of mem- &y
e 3;2'.::‘ branes; some of iron, some of dxﬁerent qualities of fabncs and K

AW T ;nd pimal sibstances, coc. )6 scil iption of instrument No. 7 (also No. 7 in B

. A — p 5 g SRy the aﬁdavxt), made about 1859 or 1860, is more precise. Be- }

' N Y8 cause of its importance we quote it mn full: *,

B - “Answer 30. About the year 1859 or 1860. That was the
J Bt inserument that I made with the bobbia bough from Mr. )
$ERS Chester, as well as the first with the centre of the bobbin made ¥
M of a picce of steel, tempered and magnetized permanently, put § \
B inside of a circular box of pasteboard, with 2 wooden bottom, \ ™ ‘, -
X% ,nd with above it an animal diaphragm with a hole in the £%

& middle and the whole covered by a metallic tongue that served pa
as a valve, opening and closing by the oscillations of the word. i
Sl And in the same instrument I tried several other qualities of P
l diaphragms of several materials. This instrument has given me
¥ excellent results in the transmission of the exact word.

“No. 1, pasteboard box, with wooden bottom.

*“No. 2, bobbin.

“No. 3, steel bar, tempered and permanently magnetized, i
S S Passing through the centre of the bobbin, which can be raised |§
43 ProtraiaR: and lowered by means of the screw at the bottom. X
B3\ Wl  “No. 4, animal diaphragm, with a hole in the center, with Bo=8
.QQ'_ ﬂ‘ metallic tongue Of iron undgr it, miﬂg as a valve (italics

R55 = / ours). N
) ‘\g-"-‘:,“ _‘..,5;,: *No. §, bottom of the instrument in wood. _
S . TS & wNo. 6, nut to raise and lower the centre of the bobbin. ¥

*“No. 7, copper wire insulated, coming from the bobbin, =
passing through the bottom of the instrument, to connect with [
the battery. )

“This apparatus gave me good results, transmitting the word e
| wicth the same facility without being necessary to conmnect it B
lw:th the battery.” Obviously, THIS IS AN EXCELLENT &
= ELECTRIC TELEPHONE.
% Confronted with the above evidence, the Bell counsel, Mr. L G0
G@ Storrow, and the Bell expert, Prof. Cross, tried to discredic it
e AN\ to the best of the:r abilicies buc, bemg unable to deny thac

“‘
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: ot ’D / ’ .,\- :

V&,_ 3 the electric tdephoae, (the others, as we have seen, ‘were intro-E

v)5ef duced in ordet to show t.he different stages of the mventxon)
M

{J .,:'JWe quote verbatim from Mr. Storrow’s direct interrogation N2

ot < i of his witness, Prof. Cross, as it appears in Prof. Cross’ depo- 2
"’ ,@ sition:

, tus composed of two instruments constructed exactly alike, and \ X
y of substandially the same size as Fig. 7 of Mr. Meucci’s deposi- B
‘\ “,z « tion, as explained in his 29th and 30th- Answers,—substituting, i
D 12 however, a sheet iron diaphragm for the membrane dnphragm. Y% m .
;1“7 # s ‘and if you have tried it with such substitution state the results.” ¢-
. Now notice how precise, however repetitious, was Prof. X ’
2 N Cross’ answer. Meucci would have replied “Yes” and done thh

‘:C ——

~ “Ans. 69. I have used an apparatus composed of two instru- -
ments constructed exactly like Fig. 7 of Mr. Meucci’s deposi- ut
‘&‘.4,4' 4 tion, and his description of the same in his thirtieth answer, ’
.\5‘("'\ except that a sheet-iron diaphragm was added at the upper
AT ‘4'3‘ end, a short distance from and in front of the upper end of the ks
e\ ‘ steel magnetized core 3. With that addition it became an ex~ |=
- ’$ cellent electric speaking telephone, transmitting and receiving |

h;ﬁ speech without the aid of a battery, and without any trouble § .
whatever. 1 Aam very sure that an instrument made according ~{'..
to that dnwmg. with the addition of a diaphragm of soft, thin RN
y shee-iron, would give such results as would leave no one in
-;bf,' doubt as to its practicability and utilicy.”

That answer should have been sufficient, but not for Mr. f
= Storrow, who then asked the followmg question:

. -

A .‘/' @3 ‘VA‘ 0’/'\\’
will an appazatus composed of two such instruments connected
2 together, be an electric speaking telephone, and transmit speech
- by means of electricity?

“Ans. 70. Such an apparatus would not be an electric speak-
ing telephone, nor would it be possible by such an apparatus
to transmit speech electrically.

“Int. 71. Will you ‘examine the statements Mr. Meucci

. his answer thirty, and in his cross answers 253 to 256 inclusive,
and tell me whether that valve can perform any function in
s the electrical transmission of speech?

“Ans. 71. I do not see how the valve which he describes can

pombly pecform any funcuon in r.he transmxssxon of speech.
; -—"'ﬁv"ﬂ N R




4"~ “Inc. 72. Please look again at that “description of the valve [AN
Y and state whether 2 metal valve actached so delicately thac it J(%
¥ would open and shut the hole in the animal membrane, under -
Y, the influence of the sound waves due to the voice of the speaker,
would serve as an inductive armature, or convert animal mem-
8 brane into a diaphragm amounting to an inductive armature,
acting like the instruments of Fig. 7 of the Bell patent?
_ “Ans. 72. In my opinion it is not possible that 2 metal valve
28 as described, so delicate as to open and close the aperture in
the membrane in the manner indicated, could possibly serve ,
Q< 30 as to operate in the manner of the transmitter shown in -
‘g Fig. 7 of the Bell patent.”
: In his affidavic Prof, Cross stated:
“I have used an apparatus composed of two instruments M
constructed exactly like Fig. 7 of Mr. Meucci’s deposition, and 5
his description of the same in his thirtieth answer, except that 3%
| 2 sheet-iron diaphragm was added at the upper end, a short
distance from and in front of the upper end of the steel mag- o
. netized core 3. With that addition it became an excellent speak- Ef
ing telephone, transmitting and receiving speech without the BSOS
aid of a battery, and without any trouble whatever. I am very
sure that an instrument made according to that drawing with
:he addmon of a dxaphngm of soft, thin sheet-iron, would

b:give such results as would leave no one in doubt as to ts pra‘c‘
g t:cabnht:y and utilicy.” '
] . Storrow’s mtcrrogauons and Prof. Cross’ replies, as
ell as Prof. Cross’ statement in his affidavit in which he says
{"except a sheet-iron was added at the upper end” might lead
Mone to believe that Meucci’s telephone did not include an iron |
F~3diaphragm. But, as we have seen, Meucci in his answer No. 30 T
2.2did clearly specify a metallic tongue of irom. .
Prof. Cross’ replies to the cross-interrogations of Mr. Hum- bv ‘«
m phreys, Meucci’s lawyer, are nothing short of extraordinary.
O Referring to Meucci’s Answer No. 30, Prof. Cross says thac =
. Meucci "does not in hxs pnnc:pal descnptmn mentxon thae ¢

. :" ferring to the first part of the answer) conveniently disregard- 'tm

N2 ing that a few seconds later, in the same Answer No. 30 Meuccx
3,5] B was more specific and said “metallic tongue of iron.”

) Furthermore, accordmg to Prof. Cross, whether Meuccx

said “metallic tongue” or “metallic tongue of iron,” was irrel-

Ievznt, adding "I should judge from his description that he did

R _'y*-: = f ‘;.-' XY not consider it in any way material whether the metallic valve

Ty RYK S were of iron or of any other material” But how can one make ;

such a statement when Meucdi, for once, was very precise? The

inductive action of the diaphragm is clearly indicated by his =
descriptxon;“ ‘opening and closing by the oscillations of the
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‘ Paresys Graxtes 10 ane Arricanions axp Caveam

Fusn ay Axvomo Meve!.

2,180, January 36, 1680, Appl. Nov. 18, 1850, Candle
Mold. Am'd to NDomenice B. nl.Nov”lm
Hocondud Folr'y 36, 1830, 24, p. 99, K 8. Renwlck,
osil’y. W, K. Rhler, witnoia.

:Crvesl, April 9, 1880, Qalvanis Hellery. ¢

Caveet, June 8, 1600, Comdle Apparsiua RO R

wick, alt'y.

dpplicotian. June 8, 1860, Dey (lalvanle Mhry Ro» .

Jected, KR R.u-kl 'y,

90,100. Bept. 35, 3060. Appd. ppu‘hu lu
moubting camlloe. A-'dbll Y. Perafine Candle
Cu., May 0. 1800, s, p. 00; W, B Rider, witnase

Iom‘\ R 8. Reawick, all'y, ‘MM; ihe ame't .

relates 1o eaveal of June 4, 1040,

98,108, Aug. 18, 150, Appl May 1, 100, Lamp bur- .

wer. W. B Rider, witnems. Aw'dto Anlente Jand,
Meay 18, 1808, N6, p. 090. R A Jleawick, sll'y,

30,619, Bepl. 0, 1002, Appl.’ June 16, 18098, lmptla’
trealing minémi oile for palol. Aw'd (o Aulonie
Jane, June 19, 1808, 06, p. 907. Muan, ail’y.

- 710, May 94,1848, . Appl. Apell 8, 1002 rn,.n-.by'
drocarbons for palal. Am'd te Mre. Esterre M
(wifeof £. M), March ll.. nm,u (1S Iou
& Oa,, all’ye.

4,190, October 10, 1064, A”l Bopk. 19,1084, Remev.
ing gum, u,ln- vegelable malerial for paper

pulp. Aws'd to Wm B Rider. Nov. 54, 1064, 87, g

=11 RS, Reawhd, sit'y,
=) &lﬂ. '0\”. 1808, Appl. Jaa'y 17, 1088, Miking wicks
. of vogelable Sbre. Aw'dto W. R Rider, Jan'y
,{ . u,xmm,p.m. E.8 Reawiok; aity,

e, 50, 1048 -Appl Poby 8], 1000, Imphea -
- u e, BY,

gm A-'l WW. R S,
. wo. l.ul--u,ur,

aruu. monm. s.m..u.muh.u
Iallan. Nov. 3, 1880, Ditte. | |

83,1U5, March 13, Incs, Appl..Aug. 8, 1868, Treating

 myelable Bbre for pejor pulp.  Ase'd to Darid

T Whithig, Mch. 15, 1864, A0, p, 30T W. £ Riler and

dee. 0. MeAnvhiow, wiinwers. . Renwick, alt’y,

Carenl. Dos. 38, 1970, Bound Teleygraph. T.-D. GM.

::l']. \Vllnnn. Bhirey MecAndrew and Fred.
n)-v

T84, Jam'y 901819, ApL New, 90, 1870, Effen

vesrent Crinke.  Bhirley MeAndrew, witness. Aov'd
W Alex.. McAwdraw, Dnc. 17, IATY, Uls, p. 308,
Am'd lo Mre. Eslerrw Muvcci (wile of A. Mewerl) .
March 4, 1872, Vi4, p $33; B, Dertoline, witvesa
T. b Skhou,lll‘y Final fee pakd Ic. 10, 1871, 0P

Cawvl, Dec. 9, In19. Curval for Bound Telegraph ree ‘y
newed. Picirom, ait'y. 3

Cawsal. July 1, 1413, Bcrew oleamer for canale. T. D,
Sletesn, ail'y,

149,071, Aug. 36, 1078 A"-l July 8, Il"l Anginle P, U]
Agresis snd Antonks Mewccl, I Bavos fer -
teed. T, D). Rictenn, ait'y.

1,003, Ocl. 95, 113, Appd July 9, 1013 Trade lml
for sanse.  Blcleon, all'y,

Caveal. Des. 18, 1313, Cnwel lor Bound Tolegraph

n-mud.au(nn\ atl’y.
Cawaf. i 23, 1074. Rellaing, Ac, nlnnl o, T.
D. S eteoa, all'y. oy’
Cawveal. July 3, 1874. Cawal fur cana) sleamer renewed. /
Slalscs, slt’y. /n
166,373, Sepl. 99, l.". Appd. Jll]l% 1815, Laciowme. A
loy. Ase'd lcOluo»“h‘th July 17, 1874, 010, Q
. P 481. Van Banivoord and lisull, slioraeys. )
185,069. Oct. 10, 1876, Ajpl Dea. §, 1870, Hygreme:’
ler. L. D.Cunsinghawms, witoess. Ase'd Lo Eelerrs -~
“.dl,xl:ih'l""'. Nev 99, t078, ll. » Ay ::-'
nese artarind. ld-tn encal eppoiale .
tonle luld “ my ba * hor ally
- nl.. T ..'U; Soi







»

" @ S AR~
L EXEENC
AP

. DA o g it ¥ 2
Meueci’s residence |

R L F K X et 3o by

Rl

w< pawned eVerything shé

z2nd he'20ld his telephone
i or 38, Iustedd of dying,
+Cle




 thieks 6 2 Baknows whi €ouid 5k be:
d; What frtérest bad that unknown B

"Issist hioy 14
o the T




onbaz pue jofUaAYY
,Jaawams

JUOpIsaL] pus esv]y ‘U0IE0g IS !
! g,/ Kuwdmog ouoijdo[of, [12g oy Jo [vP

1) m“..gz._,sq.»ﬁ.s.. £prvpomun .ﬁwﬁim

dutog) [jegoY) Jo $1¥8 Y POYINA Jriyy 1saidth

4y et

peaA[epui s3y31 5,00l £nq 03 wjyd(e

A oypuss




: “I‘hesystemonwhxchlproposeto\’

‘omxncasammhudcmuuunnmmnmg $
two persons separated at considerable
- distances from each cther by placing them
" upon glass insulators, employing glass, for

4§ example, at the feet of the chair or bench

* on which each one sits, and putting them
in communication by means of a tele- Y/
graphic wire. I believe it preferable to . ,,5?
have the wutlofhwmu'lnn than that 7 93 PHE
ordinarily employed in the electric tele- l; ,;— ps
graph but will experiment on this. Each of ~
these persons holds to his mouth an ¢
instrument analogous to a speaking )<
trumpet, in which the words inay be easily
pronounced and the ‘sound’ concentnned#‘
upon the wire. Another instrument is also =
applied tp the ears to recexve the voice of
the opposnte party. T

£ LAWYERS WOULD LATER DERIDE THIS 5 ;ﬂ

METHOD OF COMMUNICATIONS IN COURI...




E TO TWO EXTRAORDI
SR Y P .

(d

SR.ANTONIO MEUCCI

'y ERLRA S S — W Y

"_DISCOVERER OF NERVE INDUCTION TELEPHONY
WIRELESS (MARINE) TRANSCOMMUNICATIONS
SUBMARINE WIRELESS
MARINE RANGING THROUGH CONDUCTION

> Borough President Robert T. Connor (seated at left) discusses the event with LaCorte, Peter. .
_Galasso (also seated) and (standing 1. to r.) Ralph Lamberto, Ferdinand Marchi -

%Fg;
7

; Chamber of Commerce President Adam Antonucel.” - -

and S l.:‘










