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Like some old Titan of maJesnc helght
*- His march has been .with grand and solemn tread
The brain profoundly working, while the head,
Circled by mists, was often hid from sight; .
Yet from its: cloud when great thoughts ﬂa.ahed to
¢ light; - a e
That mlghty bmn by the elect was read;
The many saw not, turned away, instead; o
His brightness, veiled, to them was only night
But, as he walked, anon at either side
- Fell pregnant seeds of thought, which, taking root
In minds long barren, showed the tender shoot
That later blossomed. ' Clouds might genius hide,. -
Yet everywhere the great man planted foot . -
His mark remmns, and shall through time abide,

.. Er1zaBeTH C. Kmunr

- For the last week or iwo the veracious scientist of
the daily press has been serving up to his readers,
well-seasoned accounts of a new telephpne company
recently formed, to carry on a general telephone busi-
ness. The somewhat mysterious title of the new
organization is stated to be ** The Secret Telephone
Company;’ and the instrument by which the
achievements of the new company-are to be accom-
plished is denominated the ** The Secret Telephone.”
The scientlfic chronicler already mentioned, says:
““It is called the sécret telephone, because when two
_persons are talking, no one else, although he may be
on thesame line can hear what is said.” After describ-
ing the secret telephone and its circuit arrangements
the scientific chronicler goes on to enumerate its fur-
ther'advantages‘ as follows: **The secret telephone
is about one-half the size of the Bell telephone. A
carbon diaphragm is used in the transmitter instead
of a metal one, as in the ordinary telephone, and in
the receiver a’common horseshoe magnet is used in-
stead of the vibrating armature. The inventor claims
great advabtages for his instrument, (of course he
does—was there ever an Inventor who didn’t, from
Tubal Cain to Rogers?) Instead of being suspended,
the electrogdes fioat in mercury, which gives distinct-
ness to the sound and enables the telephone to be
operated at long ‘distances. There are many other
differences between the * secret’ and-the common tele-
phone, but the advantages urged are the secrecy and
the superiority in-transmission.» In an’experiment in
hington, conversanon in & low tone at & distance
?5 feet from the transmitter was heard plainly two
d a half miles away:” It may be fairly presumed that
about two-thirds of the daily and weekly newspapers
of the United States, have printed within the last two
weeks, some such statement as the above. We are
persuaded that this estimate does not overshoot the
mark; and judging from the number of samples we
have received, with the words to the effect aforesaid,

- s .

What is ¢ The Secret Telephone P

carefully marked in blue pencil on the second page,
we should suppose that our estimate is considerably
too small. By the way, why does the telephone man
n.lways mark such articles in blue peéncil, when he
wants to attract your attention? s it indicative of
the turn his feelings would take if he thought there
was any adequate foundation for a new and epposi-
tion telephome company to be started upon, eris it
merely a straw which denotes the growth of wsthetlcs
among telephonists ?

After reading some two thousand extracts of the
same general character pertaining to ‘The Secret Tele
phone, there came a pause, and we had time to
breathe, and then we received duly the REview of the
TeLEerAPE and TELEPHONE, etc., etc., and we read
with bated breath the details of the organization of
““The National Secret Telephone Company,” with
the momentous fact that J. Harris Rogers, of New
York, took 389,994 shares, leaving to the majority of
his fellow stockholders but one share each, and trust-
ing to the dear public to come boldly forward and
tdke the remaining 10,000 shares. Since it appeared
that more than ordinary public interest had been ex-
cited by the articles which we bave generally described,
we have thought that a few words explanatory of the
real character of the secret telephone would be gen-
erally acceptable,

This secret telephone company, claims then, to be
based upon the patents of James H Rogers at pres-
ent some five in number.

The first and most characteristic patent was issued
December, 1881, and is for the secreecy feature, and
the method and apparatus whereby it is attained.

The second purports to be fora battery transmitter,
consisting of a mouthpiece, a diaphragm, which may
carry & suitable electrode, or which may itself be of
carbon; a mercury bath in which floats one or more
particles or broken fragments of carbon, which are
supported by the mercury and caused to touch the
under surface of the dlaphrngm or of the electrode
carried thereon.

One of the circuit wires is connected with the dia-
phragm, snd the other with the mercury bath, and 8
battery is placed in cirouit.~

This, according to the speclﬁcatlon, may be used
with or without an induction coil, and the resistance
of the circuit is of course varied when the diaphragm
is spoken to, causing -electrical undulations which
traverse the line and influence any electro magnetic
receiving instrument which may' be there in circuit,

Patent No. 3, is for a receiving telephone, although
the patentee states that it will also transmit,

To understand it without a picture — imagine a
sheet of metal, iron or ‘steel for example, about six
inches long and three inches wide, folded close round
a cylinder or cone until it acquires the cylindrical or
cone-like form, with the edges very near to each other
but not touching; after the form is acquired the cone
is withdrawn, one edge is then wound round length-
ways with insulated wire and forms the core of the

magnet, or if desired, the covered wire may be wound

over the whole of the cylinder. The covered wire
forms part of line circuit. - v o
- Patent No. 4, decribes and claims different methods
of carrying out the secrecy feature pntented in No. 1,
and shows several WayS of puttlng lt lnto prnctlcal
operatlon

" Patent No. 8, is for another varlety of battery trans-
mitter, in which the electrica)~undulations, to quote
the specifications, are produced by varying the cross-
section, quantity or bulk of a fluid: oonductor, and
consequently its conductivity.:tin nfi et

A word as to the relative value of patents may
heré be not out of place: ' Many persons are now -
fully acquainted with the general-rules by which sucki
relative values are governed.’ »Many more, however,
are not But the facts of : tho matter are somethmg
like the following: '

"Any person who first’ dlscovcrs or invents a new
art, or process of manufacturé, or machine, or any
new hrticle, may obtain ‘a patent for it, in il -its
breadth, no matter how simple and easy his discovery
or invention may have been.’* The very fact that until
the date of his invention, it had remained undiscov-
ered, presupposes a certain &mount of inventive or
discovering talent to have been necessary, and the
protection for seventeen ‘years from the date of issu-
ance of the patent, is his reward for the use and
benefit which the warld will derive from the free and
unrestricied employment of the invention after the
seventeen years have expired.

Furthermore, any person who may invent or dis-
cover any new and useful Jmprovement upon any art,
process or machine, may obtain a patent for his im-
provement, and he s entitled to his improvement
just' as. fully 88 the first inventor was to Iuo mven-
tion. - i

The i 1mprover may not use the first invention with-
out the perinission of the inventor, and the inventor,
while having full right to the first invention, may not
avail himself of the improvement unless he first
agrees with the improver. . For example: Mr. Brown
may be the first inventor of. a button, Mr. Jones sub-
sequently discovers that buttons having four holes
through them possess certain advantages, nnd patents
a button having four holes.

Mr. Brown bas a full right to buttons; but he may
not use a four-holed button unless such a button
was fully shown in his specification. Mr. Jonesd
again, while controlling his four holes, may not make
buttons at all unless he gets permission from Mr.
Brown. - Carrying the matter still further, let us im-
agine Mr. Cox to have subsequently found that, by
making Mr. Jones’s four holes square, he obiains cer-
tain additional advantages; this is Mr. Cox’s inven-
tion and he patents it. At this point, to carry on our
argument, Mr. Brown still retains his right to buttons
per se.

Mr. Jones monopolizes four-holed buttons if he can
get permission from Mr. Brown to use buttons at all;
and Mr. Cox may enjoy exclusively the right to make

[

buttons with four square loles— with tbe trifling
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irawback that he must obtain buttons from Brown,
and permission to drill four holes in them from
Jones.

Thus Jones’s patent is subordmate to Brown’s, and

0x’s to both. : ; .

So much for patents.. We may now take another
look at the patents of Rogers, Has second, third and
fifth patents are for varieties of receiving and trans-
mitting telephones; hence, supposing that the above
ideas are substantially correct, and supposing, as we
have every reason to do, that some one, whoever that
may be, has a basic patent for the speaking tele-
phone, Mr. Rogers, coming somewhat late in the day,
will have to arrange with that some one un¢uestion-
ably, and, in all probability, with a score or two
before he -has the right to use his own improvement
on the telephones that have gone before him.

This practically dieposes of three patents, and re-
duces them to a question of infringement of existing
patents, since they cannot be used unless the earlier
patentees. are first interviewed, and their permission

feature, and will be now described. .The first patent
is the one which embodies the idea.

- A kind of roller must be imagined, wh1ch is longl-
tudinally divided into halves, one of conducting and
one of non-conducting material. A wire from the
ground is led to a battery, and from the other pole of
the battery to the electrodes of a contact transmitter;
leaving the transmitter, the circuit is led to the metal
part of. the roller :which  may be continued into
the axis,.and there permanently attached. Here the
secrecy comes in':- the circuit upon one wire exists no
longer, a pair of springs:are arranged so as to press
on the periphery of the roller, one over it, and one
below; to each of these springs a line wire is con-
nected, which is extended to the distant station.

: There the two wires unite, and just after therpoint

f union, the single. conductor, resulting from .the
said union is connected through an ordinary magneto
telephone or: suy dequ'ed form of telephone to the
ground. .

». The :idea is t.lmt any one eonnectlng a telephone in

cucult in one of -the two wires between the two sta-]

tions, can hear nothing but a confused and unintel-
ligible series of signals; and this may readily be
imagined to be true, since the roller must be in rapid
rotation and ucts as a commutator throwing the cnr-

rént conveying. the message, alternately on each cir-|
But the|adapted to resist the action of heat. The carbons are

formed from fibers of reeds, which have been reduced |

cuit -or each branch wire in succession.

proper receiver being in the circuit of both branch’

wires, receives the signals intact; one wire supplying

what the other omits. It is obvious that the metallic!

part of the roller must be of somewhat larger surface
than the non-conducting portion; in order-that the
main cireuit is never completely broken. :

- A second plan provides two wires from end to end
yet both governed by the same transmitting mouth-
piece, and rotating roller, and both connected with
the same distant receiver.

- Btil} a third plan shows two complete circuits, gov-

erned by -one mouthpiece, but passing through two'

separate rollers, one of which closes its line as the
other, opens; each wire is provided with a separate
receiver, and in this case one receiver is supposed to

be placed at each ear. The patentee, referring to this’

modification, remarks that ‘‘ when two receivers are
used it will, of course, be impossible to receive intel-
ligible signals over one of them; but when a receiver
is placed to each ear the disjointed sounds are carried
by the auditory nerve so as to unite in the sensorium
and produce articulate speech. A third receiver
might be employed on a third circuit, and applied to
the teeth to act in conjunction with a receiver at
each ear.”

The subsequent patent upon this subject refers
chiefly to specific methods of applying the principle
involved, and shows that the two clrcmt.s requu'ed

metallic circuit, so that each station on the line is
entered by two wires coming from different directions.
It also shows that an inductlon coil may be used. So
far as the writer is aware, this arrangement of eir-
cuits is original' with Mr. Rogers. It is perfectly
evident, however, that the novelty is entirely in the
use of the revolving circuit breaker, and the arrange-
ment of circuits, and not in the telephone in any sense
whatever. - '

Having- now stated the matter as it slands, the
writer ventures no comment thereon except . thc fol-
owing: :

“When the Bell telephone was first brought into
general use, many persons thought that absolute
secrecy was essential to its success.

Hence the introduction of the secrecy switch which
partially gave the privacy required, but as time wore
on it was seen that very few people had either time
or inclination to trouble themselves about other

- people’s telephony, and the secrecy switch is rapidly
‘becoming a thing of the past.
gained. - The other twa patents cover .the secrecy |

Besides this, it has become evident that the simpler
telephone apparatus is, the better it will work, and
that improvement must be in the direction of sim-
plicity ; and, as the Rogers’ arrangement introduces a
new element of ecomplexity into each station, in the
rolling commutator, it is, we think, an improvement
in the wrong direction.

’ o TromMas D. LockwooD.

——————e—————

e A New Incandescent Light.

A°GERMAN ELECTRICIAN’'S INVENTION-—DISCOVERIES
C IN THE FORMATION OF CARBON,

Henry Goebel, a German electrician, exbibited
recently, at No. 468 Grand street, an incandescent
electric light, embracing various. new features, of
which he is the inventor. Eight three-quarter lamps
were placed on exhibition worked by a two-horse
power. The lamps gave forth a clear white light, no
vibration or flickering being perceptible. The most
delicate shades of color were distinguishable under
the light of the lamps. Mr. Goebel claims for his light
that it has the highest resisting power of any electric
light yet invented. The chief feature of his light is
that it has a carbon of high resisting power which at
the point of juncture with the wire is immersed in a
fluid, of Mr. Goebel’s invention, which is specially

in a furnace of a high degree of heat. They are then
bent into any shape desired and sunk into platinum,
which is covered with the fluid adapted to resist heat
which Mr." Goebel has invented. With these in-
gredients Mr. Goebel claims to have produced the
best incandescent electric light yet invented. The
electricity is generated in the usual way by means of
a steam engine and dynamo machine. Mr. Goebel

| states that his light has twice the resisting power of

any light yet produced, and that under the rule that
the greater the resisting power the less the cost he
can furnish the light at a lower cost than is involved
by the use of gas. The light is capable of subdivision
by disconnecting switches, on the same principle as
turning the tap of a gas lamp. The cost of the lamps
i a little less than twenty-five cents apiece. Several
well-known electricians have seen the light and are
very much impressed with it. Mr. Goebel has also
invented, in connection with the light, an improved
vacuum pump based on the ({eissler system of vacuum
pumps, but adapted to render the operation of the
same mechanical, so that unskilled hands can operate
the pump and evacuate electric lamps and other ves-
sels in a rapid and reliable meanner.

The invention consists of a Geissler pump provided
with an air-discharge valve at its upper end, the

23

throw a body of mercury into a trough-shaped hori-
zontal portion of the vacuating tube and form therein
a mercurial seal. The mercury receptacle connected
with the pump is adapted to be raised to the proper
height by a suitable hoisting mechanism, uatil the
surplus mercury passes through a discharge valve at
the top of the pump, and then back again by a con-
necting tube to the vertically-placed mercury recep-
tacle. Upon the lowering of the mercury receptacle
the pump is returned into its normal position and is
ready for evacuation. Mr. Goebel stales that the
main advantage of this improved vacuum pump is
that it contains no ground-glass stop-cock, which is
always a source of leakage. Another advantage of
this pump is that its operation is entirely mechanical,
and it can be tended by inexperienced hands, which
is an important feature when large numbers of elec-
tric vacuum lamps have to be evacuated.

Mr, Goebel has been experimenting for the past
thirty years in electricity.-- He states that he invented
an electric light twenty-nine years ago, which he
exhibited on the roof of his house, No. 27115 Monroe
street, this city. On the first evening that he did so,
he says, the fire alarm was sounded, and the engines
came around to his house, and he was arrested and
taken to the police station on a charge of disorderly
conduct. He was, however, discharged an hiour later
by Justice Wood, to whom he explained the origin

'of the light, and that he had merely exposed it for

the purpose of experimenting with it in the open air.
Since that time he has frequently become impover-
ished by his electrical experiments, and has more
than once given up his attempts in this direction in
despair. He says that the electric light is by no
means as new an invention as it is popularly supposed
to be, and that forty-four years ago he knew of a
professor in Hanover, Germany, who invented a go6d
electric light, but who died while striving to overcome
the difficulty of producing it upon a commercial
basis. Mr. Goebel has a number of patents covering
all the points necessary to the production of his light.
—r i ————

The Sellon Secondary Battery,
T the Edilor of Enginsering:

B1r.—I have read of the proceedingsanent this bat-
tery on Tuesday the 4th inst., at the Crystal Palace,
and I beg you will allow me space in your valuable
paper to answer some of the statements made by two
of the speakers. 1 will be as brief as possible and con-
fine myself to absolute facts. I will first recall thetwo
points which form the apparently solid basis of Mr.
Sellon’s theory as to the reality of the patent rights of
the Electrical Power Storage Company.

These are, 1st, Mr. Swan's May and Mr. Sellon ]
September and subsequent patents purporting to
cover forms of plates,or practically perforated plates;
2nd, the well-known fact that peroxide of lead has
been known as a depolarizer as long ago as 184,

This is my answer, viz.: I am able to prove that,
being in my office, 440 Sirand, in the middle of Au-
gust last, I gave distinct orders, verbally and by let-
ter, to the manufacturers of my batteries in France
and'in Belgium, that all plates ought t».-be without.
exceplion perforated.

My French patent is dated October 20 1880. In
December, 1880, I was in possession of a French pat-
ent, the principal claim of which is the application
of perforated plates. According to the French law I
might have embodied this as an sddition to my first
patent. On February 9, 1881, I again filed in France
a patent specificution, No. 141,057, in which I dis-
tinctly mention syitadle metallic wire gauze as & substi-
tute for felt, for holding the lead material against mj
plates. Thus you will see that & long lime previous t¢
any date mentioned by Mr. Sellon, I was in posses

whole structure being supported on a pivoted frame,

le]J of all the elements of what he led his hearers t
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In if‘ebruary of last year I was manufacturing ele-
ments for secondary batteries by retaining lead mate-
rial or oxides in between two perforated coverings;
this mode of manufacture I am carrying on, and all
these facts were well known in England by men of
standing.

Respecting the mention that peroxide of lead has

een used as a depolarizer in primary batteries, it
might as well have been mentioned that it has also
been used as a paint.

Secondary batteries of the form in question consist
of two electrodes around which is piled the peroxide
of lead, or any lead material capable of answering the
purpose, and these two plates form part of an elec-
trical arrangement in which the current is alternatively
in either direction.

Three more dates, and my sincere thanks to you,

gally (we have already proposed to the English Faure
Company a reciprocal examination of the respective
batteries a8 shown at the Crystal Palace, but as yet
without response), and I will only ask your readers to
suspend all judgment until fu.ll and definite decisions
have been arrived at.

Meanwhile,as soon as the manufacture on the large
scale being prepared for, is sufficiently advanced, the
new batteries will be offered to the public under guar-
antee of indemnity against any action on the part of
the ‘‘Faure” Company.

T am, sir, your obedient servant,
JoHN 8. SELLON.
— e ——

The Motive Power for Dynamo-Electric Machines
at the Crystal Palace.

sir, for this mention, will terminate what I have to 1

say for the present.
1 first began the proceedings before the French
courts against Mr. Volckmar on the 28th of March

las!, and the hearing of the case was fixed for the 1st

of April. I was duly met at the court by Mr. Volck-
mar, in the person of Maitre Cortot, avoue, 88 Rue de

la Victoire, duly constituted for this special purpose-

on March 81.

Is it not passing strange that Mr. Volckmar, on the
Tuesday, April 4, should, by the mouth of Mr. Court-
ney,have emphatically denied having heard anything
about these proceedings?

1 remain, sir, your obedient servant,
- C. A, FAURE

—_——

The Sellon Secondary Battery. -

To the Editor of Engineering, London :

Sir : In your issue of last week appearsa letter

signed by M. Faure, under the head of the ‘* Sellon
ndary Battery.”

anticipation of pending judicial proceedings I
deprecate correspondence of this nature, which en-
ables either side to make 'statements which may pre-
judice the public mind, and I therefore do not pro-
pose to discuss the points referred to by M. Faure
further thau to suggest that he should at once pre-
pare the proofs of his assertions, for they will most
assuredly be required. )

1 leave it to the common sense of those who take
an interest in this discussion, whether, had M. Faure
been able, at the dates mentioned, to have so con-
structed his batteries as to avoid the difficulties and
failures which up to the present moment have in the

opinion of most scientific men been inherent to them,
would he not have done so ?

It seems to me that the points of general interest
are as under, and that no further discussion can be
of use until they are settled.

1. Are the batteries constructed by the Electrical
Power Storage Company of the superiority over the
“ Faure” which is claimed for them ?

2. If so0, are the points which bring about this re-
sult protected by patents, and are these patents the
property of the company?

3. Are they in any degree tributary to any valid
claims of the Faure Company?

4. Are the “Faure” plates, as recently constructed,
tributary to the Sellon-Volckmar claims?

“Why any personal feeling is tobe imported into the

determination of these points is & mystery to me. For |

one inventor to be after another in his ideas is no dis-
gy it is only his misfortune. The only ground for
i‘ng which occurs to me would be on the part of
8| the public, if they have, through misrepresen-
tations, been induced to embark money in either un-
dertaking.

I may mention that the Electrical Power Storage
Company is now taking steps to have the above re-
‘erred to four points determined scientifically and le-

Engineers, both mechanica! and electrical, may
congratulate themselves on the success which has
hitherto attended the introduction of the electric
light. - The ever-increasing use of this powerful
source of illumination has created a demand for a
special class of electricians, and the production of
electricity from dynamo-electric machines driven by
steam power has recently giveu quite an impetus to
that part of the mechanical engineering profession
devoted to the construction of steam engines. We
believe it will not be uninteresting to many of our
readers if we devote a portion of our columns from
time to time to a-series of aiticles bearing more par-
ticularly on the adaptibility of the various classes of
engines, not omitting those worked by the combus-
tion of gas, now employed at the Crystal Palace for
the purpose of driving dynamo-electric machines.
‘Without doubt the production of electricity by such
means has been instrumental, not orly in furthering
the manufacture of numerous engines which would
not otherwise have been required, but has actually
| driven engineers to design and carry out various im-
provements calculated to insure regularity of speed,
which in all probability would never have been
thought of or even considered requisite for any other
purpose. The attention of many eminent engineer-
ing firms has been turned to the construction of the
most economical and suitable engine for driving
dynamo machines, and many successful applications
have been the result. Prominent amongst those now
regularly working in the Electrical Exhibition at
Sydenham are the four types of engines shown by
Messrs. J, & H. Gwynne, to whom we are indebted
for portions of our description. They have attracted
a considerable amount of attention not only from
persons conversant with engineering subjects, but
from the general body of the public. The following
may be taken as a concise and brief description of
these engines, and we hope shortly to be able to give
illustrations of them as actually placed in position at
the Crystal Palace.

No.1. “Invincible” direct-acting high-speed ver-
tical engine, coupled to spindle of and comblned
with one Siemens D, dynamo-electric machine and
one Siemens S D, machine. Engine makes 700 revo-
lutions per minute, provides ® to 10 actual horse
power. The dynamo machines worked by it main-
tain one Siemens arc lamp of 7,000 candle-power
and four Siemens arc lamps of 1,000 candle-power
each. ’

No. 2. ““Invincib'e” direct-acting high-speed hori-
zontal engine, combined and coupled directly with
one of Siemens W, alternating current machines and
one D, exciter for same. Engine makes 800 revolu-
tions per minute, provides 10 to 12 actual horse-
power. The dynamo machines worked by it main-
tain 6 Siemens differentinl arc lights and 75 incan-
descent lamps of the Swan system.

No. 3. ““Invincible” horizontal engine, running at
280 revolutions per minute, provided with special

bearing to carry properly heavy fly-wheel, and driving
by straps one Siemens W, alternating current ma-
chine and onc D, exciter for same. Engine makes
280 revolutions per minute, but will run at.about-
double this speed. W, machine makes 700 and D,’
exciter 1,000 revolutions per minute. Actual horse-
power provided at 280 revolutions, 20, The alter-
nating current machine maintains 200 S8wan incan-
descent lamps. .

No. 4. ““Invincible” high speed engine, similar in
all respects to No. 8, but arranged vertically. En-
gine makes 300 revolutions per minute. Drives Bie-
men W, alternating current machine and D, exciter.’
Maintains 100 Swan incandescent lamps.

These engines present a remarkable example of
their ready adaptability to electrical purposes, being
really constructed for an entirely different kind of
work.  They are widely known under their original
signification of the *Invincible” Pumping Engine,
and it is for this purpose that they were originally
built.

These pumping engines are guaranteed to be
superior in every respect to any machine for raising
water, and they are the result of a practical experi-
ence in tbe manufacture and working of hydraulic
machinery extending over a quarter of a century.
All parts of the engines are accurately balanced, so
that they may be run at their highest speed without
the slightest nibration or knocking.

Their cylinders and slides are of the very best
mixture of cold-blast and Scotch iron; the connecting,
eccentric, and slide rods are of the best hammered
steel; the cross-head and piston are of one piece of
steel; the valve spindles work in guides, and the crank
shaft (double bearings) is worked out of a solid block
of steel. Each engine is supplied with starting
valves, a sel of steel spanners, cdndensed water-cocks,
impermeator, and an improved system of lubncatlon
is attached to all the bearings.

As now shown at the Crystal Palace, the only
alteration made is that the pump is removed .and the
dynamo-electric machine substituted. We Dbelieve
these engines to have given every satisfaction; and
from our own observation on several occasions, we
can say that they are apparently well suited for
driving dynamo-electric- machines, and we see no
reason why they should not attain to the same emi-
nence for this purpose as they have long since gained
a8 pumping engines.—Electrical Review,

' —_———————

Reward for Electrical Services.
From the Malta and Mediterranean Review ;

€ We

Rosenbusch received, on Easter Eve, through the
Italian Consul-General, the insignia of the Order of
Saint Maurice and Saint Lazarus, which decoration
was conferred upon our enterprising and energetic
fellow-citizen by his his Mujesty King Umberto I.
. During his long stay in Malta the Chevalier
Rosenbusch has introduced amongst us electric clocks
and bells, the electric light, telephones, the electric
pen, and many other novelties which would grace the
first cities of the civilized world.” We may add that
the Chevalier Rosenbusch is the representative of the
““Brush ” electric light in Malta.
————————

ELECTRICAL EXGINEERING COLLEGE.—~We under-
stand that the Hammond (Brush) Company have
started an Electrical Engineering College in order to
provide the thorough scientific and practical training
necessary to young men of good education who wish
to become electrical engineers. In view of the great
developments that lie before electricity in every
branch, this college meets a decided want, and its
connection with this successful commercial company
will give an opportunity of securing a business train-
ing not obtainable at any of the ordinary scientific

colleges,— Engineering, London.

are delighted to hear that the Chevalier Edward -
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The following brief letter from our Paris cor-
respondent, Professor Grignard, speaks well for the
present able management of the Societe Generale des
Telephones, covering the short period since which
the telephone business of that country passed under
their control, and considering the adverse circum-
stances under which they assumed charge. It shows
quite conclusively that the measure of success in the
business depends only upon its management, as the
public need the service and anxiously await its de-
velopment:

Telephonic Progress in France.

On the 81st of Maich last year the Societe Gene-
rale des Telephones of Paris had, in Paris, 1,210
subscribers, and only 822 working. In other cities

271 subscribers, and 145 in working order, making
a total of 1,481 subscribers, 867 of which working,
and making an average of 22,334 calls a week. On
the 81st of March last the number of subscribers in
Paris was 2,328, of which 1,556 connected to central
offices, and in other cities 954 and 784 connected, a
total of 8,282 subscribers, 2,340 connected, and
averaging 122,568 calls a week. The gain in one

year is therefore 1,118 subscribers in Paris,
683 subscribers in other cities, and an in-
crease of over 100,000 calls weekly. The com-

pany has over 2,000 miles of cable under ground,
and 96 miles of wire over housetops in Paris alone.
There are ten central offices, the largest of them hav-
ing 693 subscribers, and thirty young ladies to attend
the commutator boards. We will describe in one of
our next numbers this office, which has been visited
by many prominent persons of Europe and America,
connected with the telephone business, and pro-
nounced by them one of the most perfect of its kind.
—_— e ——————

Edison in the Gramme Combination.

The Edison Electric Light Company has become a
member of the Gramme Electrical Company of New
York, a combination formed for the purpose of fixing
prices and securing more harmwony of action and
greater effectiveness in litigation against electric
light companies organized by irresponsible persons
and using systems which may be infringements on
the patents held by the Gramme Company. The
othér members of the last-named company, which
joined at the inception of the combination in April,
1881, are the American Electric Compsany, of
New RBritain, Conn., the Brush Electric Light Com-
pany, of Cleveland, Oliio, the Fuller Electrical Com-
pany, of New York, the Jablochkoff Electric Light
ing Company, and the United States Electric Lighting
Company, of New York, and the Weston Electric
Light Company, of Newark, N.J. The stockholders
consisting mainly of the independent companies in-
terested in the Gramme, have elected the following
board of trustees: American, William Parker; Brush,
George W, Btockley; Edison, Major 8. B. Eaton;
Fuller, William H. Appleton; Jablochkoff, William
M. 1lvins; Weston, Leonard E. Curtis; At large,
Rowland R. Hazard and Henry [. Hoyt. The Board
chose Colonel Hazard, as president, Henry I. Hoyt,
the former president, as vice-president, and Robert
'W. Blackwell, as secretary and treasurer.

Mr. Hoyt said that the Gramme Company intended
to protect the public by crushing out ‘‘wild-cat” stock
companies, as the combination of sewing machine
companies several years ago prevented the deluging
of -the country with low priced and worthless sewing
machines. Companies like the Globe, which was ex-
posed some time ago as being managed by Gray, and
the American Electric Light Company of Boston,
which collapsed last week.

Major Eaton said tbat the Edison Company had
been invited to join the organization. Its sphere
way widened, and it prosecuted infringements by

all companies forming the Gramme, in whose 1}
the patents were placed, and in other ways dest:
the ‘‘outside” organizations. Among these
several companies using the incandescent light ¢
patents on which the Edison claims to have a
opoly, instead of the arc light. Finding tha
Gramme Company was benefiting the Edison
pany by this work, the latter thought that it wa:
proper that it should bear its share of the co:
expenses of litigation.
The list of patents which the Gramme Con
has just announced by circular to the ‘‘ou
manufacturers of electric lighting apparatus t
intends to protect by law from infringement co
over ninety Edison patepts, as wcll as those of 1
Mazxim, Fuller, Houston & Thompson, Westo:
many other American and foreign. Friends -
Edison Company claim that its acccssion will ¢
strengthen the Gramme union.
There will be an advisory board composed o
chants and capitalists of great influence, and
some of the most eminent scientific men of ti
other countries.
The arrangement as perfected is precisely t
originally intended, and the delay in consumma
8o far as the Edison Company was concerned
from the absence of one of the committee
Edison Company and one of the committee
Gramme Company in Paris during the clectri
position.
On their return, the arrangement originally ¢
was consummated.
The company assume that no efficient sye
arc, or incandescent lighting, or of the sto
electricity in secondary batteries, can be wor
any outside company without infringing funds
patents held by the Gramme Association. .
applicants for admission are expceted to dem
the possession of some valuable fundamental
to entitle them to admission.
The two classes that the public have to fear
infringer and the swindler pure and simple, ¢
company will use every endeavor to protect th:
against both.

—_—epe——

Underground Cable,

By many people who do not know anythin
the matter it is agserted that it is just as easy
ate telephones upon subterranean as upon er

By others who know experimentally just
much, it is held that it is by no means an ea
to do.

It is obvious that only actual experiment ¢
the dispute and place the matter on a practic
To this end the American Bell Telephone C
has 1aid the cable, which has already been n¢
these columns

Four miles of the cable was ready for la
Sunday, April 16th, and upon that day, at
six in the morning, Road Master E. M. Merr
Phillips and W. H. Sawyer, the manufacture
cable, and H. B. Lytle, of the Telephone .
Company, were on the ground with a gang ¢
laborers, and a locomotive to which was at
box car open at the rear end and containing
to be used.

The location chosen was the Boston and P1
railroad between the stations of Attleboro :
Mansfield, and only on Bundays is the road :
ly free from passing trains to admit of such a
ive operation as the laying of four miles of ¢
der the surface of the ground between the &1

It was decided to excavate a furrow or ¢
the reception of the cable, and after conside
that might be dug most expeditiously, som
upon the happy thought of employing a pl
men were accordingly sent out to procure

‘“outside” electric light companies of the patents of

implement of a farmer; but the first one
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would not'allow his plow to be used on Sunday at
any price, and it was some time before one was ob-
tained. Then a heavy beam was lashed to the rear of
the car, the plow was chained to that, & man seized
the plow handles, and the ttain started up,dragging the
rusty shire through the closcly packed gravel faster
than any team which ever was driven a-field. And
soon & single furrow five miles in length was opened
ready for the reception of the pipe. '
Inasmuch as the cable consisted of numerous sec-
tions, each 530 feet in length, conveniences were re-
quured for connecting together the conducting wires;
for this purpose, boxes were prepared into which the
opposite ends of each two adjoining sections were
run, and when the wires were properly connected, the
boxes were made water tight, and closed.
When all the cable thus far received had been
properly laid into the trench, animpromptu appliance

was contrived with which tg cover it up by steam; a|

stout plank was thrown out from the car at such an
angle that when the traia moved forward it would
draw the gravel back into the furrow like a scraper,
s0 that the cable was buried in a very short space of
time.

The remaining mile was laid on the subsequent
Sunday with equal success, and the entire job reflects
great credit on Mr. Lytle, who has had charge of the
mechanical details of laying.

The cable itself, weighing nearly 30 tons,filled three
freight cars and was constructed as follows:

Twenty-one conducting wires, ten of which were,

besides being insulated perfectly with rubber, covered
with tin foil, which being in permanent contact
with the earth through the intermediation of the en-
veloping pipe, is intended to conduct away any in-
duced currents.
" Ten others were simply rubber-covered, and twist-
ed together in pairs, while the twenty first was an or-
dinary ‘parafiine office wire,No. 18 gauge. The whole
of the conductors are enclosed in a leaden pipe, and
makes a cable three-fourths of an inch in diameter.

The experiments with this cable, will be performed
by the electricians of the American Bell Telephone
Company, and it is hoped will set at rest many vexed

questions. ) !
—————

Underground Telegraph Wires.,

Among the most serious economical problems
which the city has yet to solve, and which at pres-
ent forces itself upon public consideration, is that of

putting underground the countless suspended tele- |

graph wires which disfigure our strects and avenues.
The rapid growth of the various industries to which
electricity has already becomc a necessity, and the
probable early application of it to other uses, not yet
contemplated because of its cost, render it imperative
that an early solution be found. Fortunately the
natural contour of the city favors the depression of
wires under Broadway and one of the avenues,
which together form a continuous route through the
middle of the city from one end to the other. From
wires placed in the main thoroughfare, branches
through cross streets could be 1aid in any direction.
That such lines can be operated without trouble
when properly insulated has been clearly demonstrated
The main thing to accomplish, therefore, is to secure
the perfect insulation of a larde number of wiresin a
small cable or group which can be laid and main-
tained at less cost than wires a8 now suspended.
This would relieve us of the unsightliness, the an-
noyances, the destructiveness and the dangers of the

resent system. In a word, whoever furnishes a

eap system of insulation will settle the question of
underground wires.

There are over 10,000 miles of suspended wire in
the city, of Which 1,500 miles belong to the city and
are necessary to the efficient working of the Police

to the great telegraphic, telephonic, district-messen-
ger and electric light companies, with none of which
the city can dispense. The actual number in use a
decade from now no person can foresee or calcu-
late from the developments of twenty years
past, but it is safe to assume that the defacement and
danger of the city will be largely increased. 'The
danger to life and property of the suspended wires
has almost daily illustration; and since the introduc-
tion of the electric light wires the danger to property
has been so augmented as to affect the rate of insur-
ance on buildings which they cross or into which
they are introduced. It is asserted tbat underground
wires can be laid at a cost of $30 per mile in insulated
cables containing numerous wires, and various com-
panies have been formed to test the cost and efficiency
of such plans of cheap insulation, with what result
is not yet known; but it is apparent that if any pro-
jector can reducc the cost to such a figure it will be
cheaper to depress than to suspend wires, for the cost
of maintaining the latter is very great. A single
storm has been known to interrupt the whole tele-
graphic system of the city for days; and the repairs
hastily made have in a single instance aggregated
more than a tenth of the original cost.

Of course the minor difficulties of laying wires un-
derground, arising from the necessity of avoiding
sewers and pipes already existing, and of repairing
them when injured, still remain. These would be
inslgnificant matters in cross streets, but serious ones
in Broadway. But if a cable of a sufficient number
of wires could be compressed into a very small space,
it would be practicable to lay it under the sidewalk
near or even under the curbing, so that business
would be in no way obstructed by tearing up the
street to lay or repair a cable. It might be possible,
indeed, to utilize the curbing itself by substituting
for the main cable through the heart of the city a
curbstone of iron, with appliances for readily getting
at the cable inclosed therein. But in one way or
another these difficulties will yet be overcome.— Ex.

——————

‘We regret to learn of the severe illness of our en-
terprising friend, Prof. Charles L. Gore, the General
Manager of the Underground Wire Company. He
has our heartfelt sympathy in the great bereavement
he has recently sustained.

e

The West India and Panama Telegraph Company,
Limited.

At a meeting of the board of this company, held
on the 20th ultimo, it was resolved to recommend to
the shareholders, at the approaching general meeting,
the declaration of a dividend of 6s. per share, on
account of arrcars of dividend on the first preference
shares to 81st December, 1881, carrying £2,294 18s. 1d.
to the current half year,

—  eEw———

Jay Gould’s Cables,

The s.s. Faraday returned from her Atlantic trip
on the 14th ult,, and, after having been docked,
moored alongside Messrs. Siemens’ Brothers & Co.’s
(London) works, at Charlton, on the 20th. We
understand that she is now taking on board grappling
ropes and buoys, and intends leaving the river
shortly, on her fourth trip, to complete Jay Gould’s

cables.
— e

We wish to thank Messrs. Eldred & Metealf, of
London, for the very intercsting telephone article
just at hand.

e —
L’ Blectricité says that the telephone is now used by
M. Dohrn in connection with his scientific explora-
tions of the bed of the Bay of Naples. The divers
and boatmen can quickly communicate with each
other, thus saving the former fatiguing journeys

and Fire Departments, The remaining belonging

to the surface.

The Conductivity of a Vacuum,

Professor Edlund has been making a number of
experiments to show that a true vacuum is a con-
ductor of electricity, not a non-conductor as is gen-
erally believed. The non-conducting theory is based
on the high resistance of the Toricellian vacuum, but
Professor Edlund holds this to be due to an obstacle
of some kind at the surface of the electrodes prevent-
ing the discharge from taking place. Were this ob-
stacle away or could elcctrodes be discarded, the dis-
charge would take place. The obstacle in question
he considers to be an electromotive force in the re-
verse direction to that of the main current, and this
electromotive force goes on increasing after the rare-
faction has attained a certain degree. The resistance
of the airitself diminishes, but the ‘ polarization” of
the electrodes increases. By means of induction an
electrical light can be produced in a highly exhausted
tube, which shows that the vacuum is conductive.
1f, as recent experiments tend to demonstrate, elec-
tricity is an ethereal phenomenon, it is difficult to
understand how a vacuum can be an insulator. The
recent experiments of Mr. Spottiswoode, P.R.8,, also
agree with Mr. Edlund’s theory. In these experiments,
which were communicated to, the Royal Society on
March 31, the discharge from an induction coil in
vacuum tubes was sabjected to the influenceof 4 mag-
netic field. The discharge was obtained by passing
the alternating current from a De Meritens machine
through the primary circuit and taking the spark
from the secondary circuit. On placing the two poles
of a magnet 8o as to inclose the discharge, the spark
flattened out into two semicircular discs of light, one
due to the discharge in one direction and the other to
that in the other direction. Mr. Spottiswoode ex-
plains the discharge as follows: In the first place,
as soon as the tension is suflicient the electricity from
the terminals breaks through the surrounding air,
but with such rapidity that the fracture is like that
of glass, or other rigid substance. This opens a path
along which, if there is sufficient electricity or suf-
ficient tension, the discharge will continue to flow.
During such continuance the gas becomes heated
and behaves like a conductor carrying a current, and
upon this the magnet can act according to known
laws (see Maxwell's ‘ Electricity and Magnetism,’ vol.
ii.,, p. 146). As long as the electricity continues to
flow the heat will at each moment determine the
easiest although not the shortest path for its subse-
quent passage. In this way the gas, which acts at
one moment as the conductor of the discharge, and
at the next as the path for it, will be carried farther
and farther out until the whole discharge ceases. We
are, in fact, led by these experiments to the conclusion
that it is the gas in the act of carrying the current
and not the current moving freely in the gaseousspace
upon which the magnet acts. . . . . Seeing now that
the magnetic displacement of the luminous discharge
means displacement of the matter in a luminous
condition, and that a crowding of such luminous
matter involves an increase of luminosity, may we
not infer with a high degree of probability that the
strize are themselves aggregations of matter with dark
and comparatively vacuous spaces between them?
Buch a view of the case would seem to imply that, in
gascous media, the better the vacuum the more easily
can the electricity pass.”

i

Electrical Exhlbition at Munich,

We believe that experiments on a large and ex-
haustive scale are to be carried out in the Crystal Pal-
ace at Munich, on all matters connected with electric
lighting, transmission of power, etc. 'The underiak-
ing promises to be of great practical value, and is to
last from the 16th of Scplember to the 18th of Octo-

ber. The financial arrangements are to be guaran-
teed by the state and hy private subscriptions.




The Telephone—from 1837 to 1882,

PAPER READ Bil‘-FOBE THE S80CIETY OF TELEGRAPH
ENGINEERS, LONDON.

' By Amos EMERsON DOLBEAR,
.. Professor of Physics, Tufts College, Boston.

.e publish the following report of a most remark-
le lecture recently delivered by Professor Dolbear.
1e new facts for the first time submitted to the no-
se of electricians and scientists in this country will
mmand the attention they justly merit:

The Professor said that in the attempt he was
wout to show them something concerning the de-
slopment of a new system of telephonic communi-
ition, he had thought it best, at the outset, to go
wstily over the history of electric telephony. Of
yurse, he knew that the main points in these matters
ere familiar, more or Jess, to them all; but he
ought, if he devoted a little time to it, it would be
freshing the memory of some of them. Amongst
ie earliest attempts which had been made to trans-
it sound through the agency of electricity, the first
1at he knew of was that made by Dr. Page, of Salem,
lassachusetts, somewhere about the year 1837.
hose -present would remember his device: It con-
sted of a bar of iron, around which was wound a coil
f wire. When a current was passed through this,
gave out a sound; indeed, it gave out a sound every
me it was magnetized or demagnetized. The bars
ere of considerable magnitude, some of them two
r three feet in length. The cause of that sound
as understood to be molecular disturbance where-

y the bar was lengthened. When these sounds or

licks followed each other with a
nfficient rapidity per second, of
ourse we have a continuous sound.
'he break-piece he employed was

varying conditions in a current of electricity which
should reproduce, at a distant place, corresponding
sound vibration. Reis knew that a drum-head or
diaphragm, when vibrating, must constantly vary the
pressure upon it of any body in contact with it, and
he employed that device to vary a current of elec-
tricity.

It has been denied that it was then a matter of com-
mon knowledge that differences of contact pressure
made a difference in an electric current, and such
knowledge has been proclaimed as a discovery of
later days; but since batteries were invented it has
been known that proper contact is one of the elements
of efficiency for an electric current, and every student

in electricity learns this among his first lessons.

The material which Reis employ-
ed for his varying contact was plat
mum, One of the specific devices
which he used, and there were sever-
al of them, was a cubical box having
a membrane diaphragm at the top
and a mouthpiece in connection
with the inner part. On this mem-
brane was fastened a strip of plat-
inum, and a small piece of platinum
wire rested upon this strip, complet-
ing the electric circuit. This is the
typical transmitter which is usu-
ally shown in the market, and which is pointed to
when Reis’s work is mentioned (a transmitter of this
form was exhibited, it being one made by Albert in
1863, Albert being instrument maker for Reis).

Reis, however, did not confine himself to this form,
but made several forms, one of which had a shallow
chamber, and is represented in diagram No. 1.

A
U

and contact breaker. The
d he got was sufficiently loud
0 be heard at a considerable dis-
ance.  He was not aware that Dr.
age made any attempt to transmit )
rticulate speech. Of course, noth-
g but a certain definite pitch could
e transmitted in that way.

The next attempt was by one they had probably not
eard about—it was made by a Mr. Farrar, of southern
Vew Hampshire. He first proposed to make a kind
f electric telephone in which sounds of different
itch should be transmitted. He, for his device, em-
loyed an electro magnet with a vibrating armature,
omething like this diagram. For his transmitter he
employed a device consisting of vibrat-
ing reeds which could be manipulated
by the ordinary keys of a melodeon or
piano, opening and closing the circuit
-like ‘Helmholtz’s tuning forks, or like
some of the devices employed in quadru-
plex telegraphy. With this apparatus
he was enabled to transmit tunes. After
hat it occurred to him that it might be possible to
ransmit speech. He spent some time in experiment-
ng, but did not succeed in making a transmitter.
oon after this, Helmholtz employed vibrating tuning
orks with electro-magnets.

About the year 1860, Philip Reis, of Germany, of
vhom they had heard so much, undertook, by him-
clf, and with extremely meager resources, to solve
he problem of transmitting articulate speech, Let
' uppose that this problem was to come to them

for the first time, they having possession solely
f such knowledge of electricity and of the conserva-
ion of energy as existed in those days. It wasknown
hat a sound of a definite pitch could be reproduced
t a distant place. The problem was how to make
he vibrations of the human voice bring about the

.utqmatic one—an electro-mag-

No. 1.

So much for Reis's transmitter. For a receiver he
adopted, at first, the same receiver which was in-
vented by Page—a straight rod of iron, surrounded
by a coil of wire in. electric circuit with the transmit-
ter.

This receiving magnet he had
mounted on a box for resonant
effects. The question was, Would
this receiver receive ? There is no
dispute about that, so far as the
principle is concerned. What re-
sults did Reis get from that? Evi-
dently very meager—and why? The
whole thing was set on a box on a
table with the evident expectation.
that it would make as loud a
sound as ordinary telegraph instruments made. But
it would not do it, ncither will any receiver that
has yet been malle. In order to utilize the best re-
ceivers we have to-day, it is necessry to box them up.
But Reis did not stop with that receiver. He made
another, which emborlied still a different principle.

It seems a remarkable thing that people, when
speaking about Iteis’s transmitters and reccivers, refer
only to his first instruments, quite ignoring his later
ones.

He invented a receiver in which an armature was
placed in front of an electro-magnet in order to util-
ize the maguetic induction to produce the vibratory
motion of the armature. (Sce Diagram 1.) This was
used in'1863.

[a]

Then let us see what it was that Reis did. .

He invented a transmitter which would vary the
strength of a current of electricity hy the varying
degree of pressure which was brought about between
the contact surfaces, and, as was before stated,
whether or not there was entire break of contact
under such conditions as these depended solely on
the amplitude of the vibrations of the diaphragm. It
was not nccessarily broken at any time when in use.
The speaker could testify that the instrument would
talk and would talk well. The identical instruments
employed by Reis would do that, so that Reis's
transmitters would transmit.

Becondly. His recciver would receive, and Reis
did transmit and receive articulate speech with such

No. 2.

instruments. There is no doubt about it all. This
system, the speaker said, he should call Reis's system.

In 1876 Prof. A. G. Bell brought forward another
system, quite distinct from this. He proposed (and
the lecturer thought he was the first in the world to
propose) to speak to the armature of an electro-mag-
net with the expectation that somebody else listen-
ing to the armature of another electro-magnet in the
same circuit might be able to hear the spoken words.
His device they were all acquainted with. He had
madeé a diagram of this (Diagram No. 2).

Prof. Bell proposed to have in one circuit two sim-
ilar instruments, each provided with an armature in
front of its proper pole, and he expected that words
spoken to one armature would be heard by a listener
at the other end. But the principle involved in this
was different from that of Reis. In this case the two
magnets were included in the same circuit with a
battery, and any motion of the armature in the one
would vary the current on the line. This, he said,
was & new system. )

An improvement on that system was soon made,
in which permanent magnets were substituted for the
electro-magnets and the battery was dispensed with,

_»I % z

as illustrated in diagram No. 3.

No. 3.

This was an invention of his own, in 1876. But the
instrument, as it was at that time, was very limited
in its applications. Under certain conditions it could
be used for a distance of twenty miles, but it was not
efficient, and it became necessary to find some means
to increase its usefulness, and men began to turn
back towards the original Reis system, some seeking
to improve his transmitter, while others sought a
substitute for it, in order to make the telephone of
more practical use.

Among the latter, Mr. Edison proposed to employ
such relatively poor conductors as plumbago and
lampblack, the conductivity of which “varied with
the degree of compactness to which they were sub-
ject, 8s illustrated in the well-known Clerac’s tube,

€
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and he thus developed what is commonly known as
the Edison transmitter.

< Prof. Hughes discovered that gas carbon, when in
an unconstrained state, was as efficient or more effi-
cient than any other substance appropriated to that
use, and now when the gas carbon is made to take
the place of the platinum in the Reis instrument, we
have one of the most efficient transmitters that has
yet been invented. - He had now, in diagram No 4,

No. 4.

what represented the identical instrument—invented
by Dr. Reis—n all its features except that carbon
was used in the place of platinum, and he (the Pro-

_ fessor) would say that this instrument was as efficient

a transmitter as had ever been invented, and further-

more, it was coupled up with the magneto apparatus,

and was what is known as the present Bell system.

They would see it was the original Reis system, plus
permanent magnet.

There was another device, which to some would
secro the same as the foregoing, but it was worked up-
on another principle altogether, which might interest
them to know more about. (The Professor here had
recourse to the blackboard to illustrate the instrument
he was alluding to. He here described the Rotaphone,
and also described a sounder and a relay, which were
adapted to telephonic work, all invented by himself.
The instruments were exhibited.)

Having described these, he would now.come to the
particular one he had there to exhibit, and in order
to lead up to that, he wanted to remind those who
had experimented with so-called static electricity, that
any one who has charged a Leyden jar must have no-
ticed that it always emitted a sound.) They could al-
ways hear it cracking and snapping, and it so con-
tinued until it was discharged. This had been known
for a long time, The first experiments that he knew
of, in which the sonorous effects of condensers in any
other form than those of the Leyden jars were ob-
gerved, were those of Sir William Thomson, about
1863, in which he had an air condenser in connection
with some sub-marine cable; and he observed that as
often as the condenser was charged or discharged it
produced a sound, and the sound appeared, as he
thought, to come from the’ air between the two parts
of the condenser. Afterwards Dr.Wright coupled up
two pieces of silvered paper, back to back, and con-
nected them with terminals on a secondary coil, and
that with a Reis transmitter—and he found that, by
charging and discharging, he could make soundsloud
enough to be heard in a hall of considerable size. I
have never heard that articulate speech was rendered
by Dr. Wright. Mr. Varley then employed con-
densers of considerable capacity for producing sound.
The speaker was not well acquainted with these de-
vices, but he did not understand that Mr. Varley got
articulate 8pecch from his arrangement, or that he at-
tempted it. But although his (the Professor’s) appa-
ratus was in some respects similar, it was not true
that he worked up to it from that direction. It
occurred to him that if he should pass a varying
current of electricity through a substance that elec-
tricity would decompose, and the decomposition
of that substance should result in the liberation of
gaseous material which would increase in volume, he
would have the means of setting up vibrations. (The
Professor then described his apparatus, illustrating it

plate opposite another one, the space between the two
being practically water tight. He supposed that the
material he placed between the two would be decom-
posed. He put on an ear piece, and listened, and
heard. He found one time, when he was at work at
this, that for some reason 