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‘Life’s Game.

T.ife’s Bvil Genius with the sunless wing
And our white Guardian Angel sit and play
Their silent game of skill from day to day,
Where thoughts are pawns, and decds are queens
and kings. .
And every move on that strange chessboard brings
Some change in us—in what we do or say;
Till with our life the winner sweeps away
The last few pawis to which his rival elings.
We sccm permitted, cver and anon,
To catch a glimpse of that great fatal game
By which our soul shall be or lost or won,
We watch one move, then turn away in shame ;
But though we lack the courage to look on,
The game goes on without us all the same.

A New Secondary Battery.

Some experiments have recently been made with 8
form of sccondary battery invented by Messrs, Liardet
and Donoithorne, London, Eng., the main features
of whicl, as stated by the inventors, are the interinix-
ture of porous lead, deposited cither by direct action
by means of a galvanie current, or by the action of
spelter, with oxides and salts of lead such as may he
produced from galena or other lead ore, as the acting
substance of the plates to accumlate the current.
‘I'his mixture is placed on very thin plates of pure
lead, which serve as conduetors, and is kept in posi-
tion by porous plates. Great stress is laid npon the
purity of the lead aud lead compounds, as by this
means the inventors seck to avoid local action and to
inerease the intensity and durability of the battery.
"Phe experimental set of cclls consist of 50 elements,
cach of which has an area of onc-twelfth of a square
foot, the weight of the set being 315 1bs.  The cells,
having been charged with a dynamo, are veported to
have given a current of 12 amperes with an electro-
motive force of 95 volts; or, in other words, two
bave given a sufficient current for one small arc lamp
or 25 incandescent lamps,  Upon the occasion of our
visit to the laboratory at No. 38 llolborn viaduct,
this- battery supplied seven Edison ineandescent
lamps with a current.  The inventors clain that they
have produced a secondary batlery or accumulator of

power of any other. So far as the laboratory experi-
ments have gone, their results appear to be sufficient
to cncourage the inventors in proceeding with the

work of practical development.
— - e

Electrle Lighting in Mills,

By C. J. H. WooDpBuRy.

Although the cruder forms of clectric light were
made early in this century, preceding the locomotive,
the telegraph aud illuminating gas, yet the mechanical
refinements devised within a few years have been
necessary to master many 6f the practical and cco-
nomie diflicultics, and render it feasible to bring clee-

tric lighting from the laboratory to the cominereial

world, ereating un element in manulacturing alTairs,

Although our ohject is to consider cleetric lighting
solely in regard to its employment for industrial pur-
poses, a better understanding nay be reached by ex-
amining some of the principles involved in its pro-
duction. '

The accumulation of electricity by means of a
dynamo machinc is based upon two principles: Fivst,
that when a wire is moved across a magnet through
the field of force, the power exerted against the at-
traction of the inagnet is converted into eleetricity.
Sccond, when an electrie current is passed througl
insulated wires coiled around a picce of iron, the iron
is magnetized.

In & dynamo machine the magnets are very feebly
magnetized; but when the armature is revolved it
generates an eleetric enrrent, which passes through
the wires around the inagnets, inereasing theirstrength
and enabling them to produce a stronger current in
the armature, and this in turn adds to the strength of
the magnets, the armature and the magnets reacting
on each other until the limit of the capacity of the
magnets is reached, after several hundred revolutions
of the armature.  When the motion of the armature
is stopped the magnets Jose nearly all their magnet.
ism, as soft iron will not retain magnetism like steel,

Permanent steel maguets were originally used for
this purpose; hut clectro magnets are capable of hold-
ing twenty times a’ much magnetism as permanent
magnets,

This is the rongh outlive of dynmumo machines. Their
construction is not so simple a matter, involving
numerous problems upon matters which eannot he
considered here,

Blectricity for lighting might be furnished by gal-
vanic batteries, but the cost would amount to twenty-
tive times as much as when genetated by a dynamao,

There are two methods of converting electvieity into

light. The ave light is chietly due to the glowing of

produced by the current overcoming the resistance
offered by the space between the carbon poles, whereby
the energy of the cleetricity is converted into heat.

The earbons are slowly volatilized and partially
burned. The intensely heated vapor adds to the illu-
mination, but the combustion of the burning carbon
interferes with the light, as the arc light is more
brillinnt when enclosed in a glass receiver and remov-
ing the air.  The ineandescent light is produced by
the current overcoming the resistance offered by a
filament of carbon and raising it to a temperaturc
sufficient to render it luminous,

The immediate destruction of the earbon is pre-
vented by regulating the quantity of the current and
enelosing the earbon in a glass bulb and exhausting
the air, so that it cannot burn.

Both 1he ere and the incandescent light is duc 1o
the glowing of Intensely heated earbon.  In the are
light the ineandescence is destimetive o the earbon;
and in the incandescent lanp the object is to make
the carbon as enduring as possible under the condi-
tions of Drillianey, which are essential for satisfactory
vesults. The arc lamps are piaced at openings in the
eonducting wires, and the carbons form a portion of
the cireuit. The clectricity passes through the lamps
in order, and the tension is redueed a certain amount
at cach lamp.

In the ineandescent system the lamps are hung in
wires swung down from the main conductors, so
that the eurrent is divided, an equal portion passing
through each lamp. The comparison is sometimes
made that the main conductors could be represented
by the sides of a ladder, while the position of incan-
deseent lamips would be in the middle of the rounds
of the ladder,

In the are light, where the carhon is heated to de-
struetion, the total quantity of licht for a given ex-
penditure of cleetricity is about nine times what it is
in an incandescent light working at a commereinl
rate.  1n an incandescent laumy the question of endur-
ance of the carhon is the second factor in determining
the most advisable brillianey Tor the lieht.

According to Towell's experiments on the Edison
light. if the eleetrieity supplied to a 16-candle power
Edison Iamp be inerensed one-fourth, the eandle
power is doutled, but the endurance of the lamp
would be redueed.

The golden mncan of the true economy hetween ex-
pense of renewals of Jamps and that of power can be
reached only by long experience.

[ presume that the present intensity of brilliancy
which has been adopted is at about the minimum cost
for the present con-fiuction of carhons.

The unit of measurement of light is expressed in

eandle power, which is the Jight furnished by a

standard wax candle hurning 120 grains per hour
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by an argand burner consuming five cubic feet of gas
per hour.

With the incandescent lamp the light is nearly uni-
form in all directions.

In the arc light the terminals of the carbous are

different, the lower carbon consuming to a sharp
point, and the upper one is blunt and the end con-
cave. The light cmitted from these ends is not
alike; the upper carbon having the most heated sur-
face, about nin¢:tenths of the light is thrown down-
ward below a horizontal plane. The power of arc
lights, as generally stated, is that of the strongest rays
which are thrown down at an angle of 45 degrees,
which is about twice the brilliancy of the average
light. Nearly half of the light is held back by the
white glass tubes, and the arc lights being further
apart an excess of light is necessary to secure suf-
ficient diffusion at extreme points, because the in-
tensity of light diminishes as thc square of the dis-
tance.

The value of clectricity for lighting mills i based
upon the character of the illumination desircd, each
mill being, to some extent, a law unto itself.

One of the first items of consideration is the influ-
ence of electric light upon thc operative, considered
as & machine to be kept in good condition, in order
to obtain the best results. As the clectric light does
not require any air to support combustion, it does not
injure the air in a mill.

On the other liand, Dr. William A. Hammond
states: ‘A gas burner consuming four cubic feet
per hour produces more carbopic acid gas in a given
time than is evolved from the respiration of ecight
adult human beings.”

This is an important matter in night work, when
the air becomes so impure that it prevents the. opera-
tives from doing the amount of work which they
do if the air was pure.

Gas lights increase the temperature excessively. In
the basement story of a mill 400 by 65 feet, and 15
feet high, were 456 looms on heavy colored cotton
goods. Theroom was lighted by 457 4-foot gus burners.
When these werc used it was stated E.lmt. the tempera.
ture increased 25 degrees in an hour. Now the room
is lighted by 85 eleetric lights, and the inerease in
temperature, if auny, is not enough to be indieated by
an ordinary thermometer. In two other mills the
rise in temperature, after lighting the gas, varied
from 11 to 18 degrees.

The economy of any light increases ipuch more
rapidly than the temperature. A large gas light fur-
nishes more light for a given quantity of gas than a
small one.

Nine years ago 1 made some experiments upon
the efficiency of kerosene burners, and obtained simi-
lar results.

The temperature of the upper carbon in an elec-
tric arc light is estimated at 6,000 degrces Fahrenheit,
and the lower one at 4,500 degrees, but this estimate
refers only to the special light experimented with
which were used small carbons, and the general result
to-day is probably greater than the one given above.

This high temperature furnishes much more light
rays from a given amount of heat than a lower tem-
perature would give.

Dr. Chas, W. Siemens, in an address delivered be-
fore the British Association in York, England, last
August, stated that in a gas burner only one per
cent. of the calorific energy of combustion produced
light; while in the incandescent light it was three
and seven-tenths per cent., and in the arc light it
amounted to thirty-three per cent. Whether subse-
quent investigation may not modify these results is
an open question, but the general statement that the
electric light contains a much smuller proportion of
the heat rays.than the gas will be questioned.

1t is stated by Mr. W. Pickering that the injorious
effects of artificial light upon the eyesight are due to
lieat from lights, and not to the light itsclf.

Another matter of value in electric lights is the
ability to distinguish tints. The light from the tips
of the carbons if white, and the light of the arc Dbe-
tween them is a Dluish-purple, so that the gencral
tint of the arc is that Dluish-white, which has a very
white appearance.

Where the use of ghades of color is involved, elec-
tricity furnishes the only artificial light which can be
feasibly used; and 1n such cases where the operation
of a certain department would otherwise be limited
to the duration of sunlight, the ccovomy from the use
of the electric light is, to a certain extent, propor-
tionate to extra profits accruing from this extension
of the time of labor.

In other departments of manufacturing, the aid to
the production of pl:rfect work, Dy this improved illu-
mination, is a source of additional revenue, bheeause
the proportion of damaged goods usually made when
the mill is badly lighted, is thercby diminished.

EXTENEE.

The cost of maintenance of a system of lighting
bears little relation to its intringic worth, The ilem
of cost of lighting is a small fraction of the whole
operating expense, and what is desired 1< to light a
mill so well that there will be no difference in the
character of day and night work, either in guantity
or quality. Any expenditure beyoud that is unwar-
rantable.

The question of the cost of lighting by clectricity
is subject to many legitimate variations, of which
the question of power is most variable. In a steam
mill, where the dypamo is driven by the same engine
that vuns the mill, it should only be charged with jts
share of fuel, but not with any other expense of
power, wherever it does not infroduce any new ex-
penditires in thie way of plaut, repairs, or labor in
the engine room.

Some mills have departments which are only run
by daylight, where work is thrown ofl at sundown,
and so compensates for the steam requiried by the
dynamo.  For exnmple, in one mill using electric
lights, the power used in the nepping room is slightly
more than is required for the dynamo, so when the
machinery in that room is stopped, the dynamo can
be staried without bringing any extra load on the en-
gine. Most factories are drlven by waicer power,
with supplementary steamn power during the low
water in the summer months; the clectric lights
would be required during the shorter days of the
year, at a time when there is usually an abundance
of water, and the extra power can be used by the dy-
namo by the usc of more water, without requiring
any additional expense.

" 1tis difficulf to make comparison between various
methods of illumilmtigu, becanse a change of light is
always made an excuse for more light.

The majority of mills are lighted with gas made
by the destructive distillation of petroleum, and of
about 80 candle power, which is generally reduced to
G0 candle power by mixing air with it, and Dburned
thirough one foot (nominal) burners, which consume
about 1} feet per hour,

The annual cost of oil guy per burner is from
seventy-five cents to one dollar.  In all these esti-
mates, interest at six per cent. forms one item in cost.
One large corporation, with exceptional privileges,
makes its coal gas at an annual coxt of 69 cents per
burner. Another corporation, inland, makes ils coal
gas as $1.25 per thousand feet, at an annual cost of
$1.79 per hurner, each burner consuming 1,438 cubic
feet annually.
Of two large mills in the same eity, manudacturing
similar goods, the more modern one makes oil gas at
an annual cost of 7 cents per burner, while the older
one buys coal gas at $2.635 per burner.

Sometimes, when the gas-making apparatus is not

lessened,because with the addition of operating expén-

ges, the interest on plant, being a fixed amount. be-
comes a smaller proportion of the whole cost. In
cleetric lighting, the cost of plant is 8o nwch that in-
terest is an important item, and when the mill is run
nights, the relative cost of electric lighting is mate-
rially diminished. A white cotton mill, running 60
hours a week, generally uscs light 300 to 350 liours a
year; where they run 66 hours a week, lights are re-
quired 400 to 430 hours a year. A dark mill requires
about twice the number of lights that is sufficient in
a white mill, and uses light about 100 hours a year
more than a white mill.

An are light, as generally used in mills, requires
about one liorse-power. Mr. James Renfrew, Jr.,
at Adams, Mass,, has found, by test, that the 40
light Brush dynamos in his mills each require 86.6
horse power. Thelights were running in a eatisfactory
manner, but 1o photometric tests were made.

The cost of arc lights in several steam mills run-
ning 400 hours per year, is 63 cents per hour, of
which 13 cents are for earbong, and § cents for at-
tendance, coal, depreciation and intcrest. When a
mill runs pights, the hourly cost is diminished.

The ratio of substituting electric lights for gas is
quite variable, Dbeing one are light to from teun to
twenty gas burners.  In one miltlighted by kerosene
the ratio was one are lamp to eight kerosene lamps.
In a colored mill, one are light will light the looms
on 700 to 1,400 square feet of floor, bhut in a white
mill the same Jight will. be sufficient for looms on
1,000 to 2,000 square feet of floor. The reflected
light from white walls and ceilings adds very mate-
rially to the diffusion.

A card room 48 hy 100 feet, containing 64 cards,
was satisfactorily lighted by one are light. The end
of the room was extended about 40 feet, and the
light was not satisfactory toward that end of the
room, becuuse there was no end wall to serve as a re-
flector.

1t is convenient to ecompare the cost of clectric
lighting with the expense of gas in the same place,
although it must he remembered that gas does not
furnish as much or as good light, and is therefore
not so valuable where quality of light is of import-
ance.

In & weave roout, on very fite work, 24 arc lights
replaced 202 six foot bLurpers, which consume
(292 x 6) 1752 feet per hour, s0 one arc light repre-
sents the consumption of (17562+24) 13 feet of gus
per hour. A careful estimate shows these arc lights
to be costing @4 cents an hour, 80 this are lighting
system represents gas at 89 cents per thousand. A
similar estimate in another mill gives the annual cost
of gas 2,188 and clectricity at $1,125, or equal to gas
at 90 cents a thousand.  The annual saving to that
mill in lighting expenses by the use of electricity
makes a profit of $1,603, which represents 6 per cent.
on $17,716, without making mention of any im-
provement in work or production due to that light.
In both of these cstablishments the lights were uged
ahout 450 hours pev year. Other estimates give the
cost of arc lighting equal to gas at from 05 cents
upward per thousand.  In the case of ineandescent
lighting the cost is more difficult to estimate, beeaunse
they are run at all degrees of brilliancy, affecting
both the power and the life of the lamp.

Both the Kdison and the Maxim lamps are gnaran-
teed to average 600 hours; yet in the New York Post-
oflice the average record of the Maxim lamps is
stated to Le 1.850 hours up to September first, aod 13
lamps had already burned 3,456 hours.

The ferry boat Jersey City, helonging to the
Pennsylvania Railvoad, is lighted by the Maxim
lights, and their vecord has been given to me ax
averging 1.645 hours, and the lamps sGIL hurming,

managed witl: skill, the goods are damaged from soot
which settles on them.
The looger time light is required, the average cost is

The dafa for the above was taken with lamnps in
“use, and does not vepresent their ultimate cudur-
auce.
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Mr. Timothy Merrick, of Holyoke, authorizes me to
ve the facts vespecting his experience with the Edi-
n system in-the Merrick ‘Fhread Company’s mill,
wnber 3. This mill runs all night five nights in
¢ week for fifty-one wecks per year, using light

69 hours per annum., 1t was Hghted by 95 burners
bcity gas, costing §2.13 net, which amounted to

% per month. 95 Edison 1B burners (8 candle
ower) were substituted for the gas.  In the first
000 Trours five Jamp carbons had broken, and Octo-
¢r 20th they had been in use 1,278 hours, and 11 had
roken.

Allowing that the lamps average six months’ use,
he cost of lighting is made up as follows : :

190 lamps, al $1.. ... coiiiiien $190 06
Interest and depreciation........... 158 50
GIL P, at $10.....cooivivunnnns 60 00
Amnnal cost Edison light.......... $403 50
Monthly “ Y e 83 62
Monthly cost gas............ 225 00

The results from these lumps are very satisfactory,
and certainly in excess of what would have been
obtained if (he lamips had been forced beyond their
notmal capacity.

The Holyoke Water Power Company furnish
water power very cheaply ; and the result may be
lteresting if we hold the Edison Company to their
minimum guarantee ; und also charge the dynamo
with four pounds of coal per hourly horse power.

4.78-100 renewals of 95 lumps equals 454

lamps, at $1.00........cooinennn. $454 00
Interest und depreciation. .......... 153 59
30.74 tons coal at $B5.75....cevnnnnn 176 81

Avnual cost Edison light. .. ........ %784 81
Monthly *¢ 65 36

ich is equal Lo gus at 65 cents per thousand,
’le mill is situated at the Dbase of a high bank,

d is only eleven feet six inches between floors,
$0 it is very hot in sumuner, and Mr. Merrick informed
me that it would have been impossible to run the
mill nights during the extremely hot scason last
summer, if the help had been subjected to the heat
and vitiated air from the burning gas.

It must be kept in mind that un instance of a mill
running day and night is an extreme onc in favor of
the electric lights; but the data are given and the
nmatter can be estimated to suit other times of opera-
tion.

‘o “
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The Electrical Exhibifion, Royal Aquarium,

This exhibition, which is rapidly approaching com-
pletion, scems likely to surpass, in electric light ap-
pliances at all events, anything which has gone be-
forc. The chief novelly in machines will probably
be the exhibit of Messrs. Ferranti, Thompson and
Ince. We have on more thau one occasion spoken of
{he Royal Aquarium us being, perhaps, the most ac-
cessible place, from all parts of Loundon, for the pur-
pose it is now being devoted to. As far as we are
able to judge, success must he assured.— London
Electrical Reviem.

E——

The Pall Mall Guzette says that the making of the
electrical railway between Portrush and the Giant's
Causeway marks an cra in the history of locomo-

p. 1f the sanguine hopes of its projeetors are
‘ized, it will be not less remarkable in the his-

y of Ireland. Nature has left her destitute of
those stores of force in the shape of coal miues,
with which England and Seotland have been so
plentifully favored, but she las dowered her with
an inexhaustible supply of force in the shape of
waterfalls, which have yun to waste from before he
days of Finu Mct: nl until now. ““The costless
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drainage of a wilderness.” which, on Canadiay
rivers, Mr. Hussey Vivian found busy converting,
almost without the intervention of a human hand,
beams of rough-hewn timber into finished doors and
windows and all manner of woodwork, has never
been harnessed to the service of man in Ireland.
The advent of an elecirieal age promises to change
all that, and the Portrush Railway may be the
forerunner of the great things which are yet to
come, when the Irish have learned to cmploy the
druinage of their hills in driving the machinery of
their mills.  Turbines plunted on the River Bush
are to generate the electricity which is to drive the
tram-cars from Portrush to the Giant’s Causeway.

At the last meeting ot the Royal Society a commu-
nication was made by Professor 1). E. Hughes F.R.S,,
on the nature of magnetism. The uuthor propounded
a theory of magnetic action which he hins been led to
by numerous cxperiments, some of which he showed
to the Socicety. The conclusions of Professor ITughes
are in his own words: ‘1. Tlat each molecule of a
picce of iron, steel, or other magnetic metal, is a sep-
arate and independent magnet, having its two poles
and distribution of magnetic polarity, exactly the
same as its total evident magnetism when noticed
upon a steel bar-magnet. 2. That each molecule or
its polarity can be rotated in either direction npon
its axis by torsional stress, or by physical forces such
as maguctism and cleetricity. 8. That the inherent
polarity or magnetism of each molecule is a constant
quantity like gravity ; that it can neither be angmented
nor destroyed. 4. That when we have external neu-
trality, or no apparent magnetism, the mclecules, or
their polarities, arrange themselves 30 as to satisfy
their mutwal attraction by the shortest path, and thus
form a complete closed civeuit of atirnetion. 5. That
when magnetism hecomes evident, the molecules or
their polarities have all rotated symmetrically in a
given direction, producing a north pole if rotated in
this dircetion us regards the picce of steel, or a south
pole if rotated in the opposite direetion,  Also, that
in evident magnetism, we have still a symmetrical
arrangement, but one whose circles of attraction are
not completed except throngh an external armature
joining both poles.”

rdive

Electric Lights for the Bridge.

The contract for lighting the Brooklyn bridge has
been awarded to the United States Hluminating Com-
pany, which is the local organization of the United
States Electric Lighting Company. Seventy powerful
arc lights will be distributed on both sides of the
bridge, and these will all be run from machines situ-
ated on the Brooklyn side and driven by special en-
gines. The contract inciudes not only the dynamo
machines and lamps, wires, aud lamposts, but also
the engines used for driving the machices Two
separate circuits are to be used which will feed alter-
nate lamps on both sides of the bridge, so that if any
accident should befull one of the cngines only the
alternate lamps will be extinguished. The contract
calls for the completion of the work within sixty
days.

-

A New Electiric Light Company,

An application has Dbeen filed at Harrisburg, Pa.,
for a churter for a new electric light company, to be
located at Pittsburgh. The incorporators are promi-
neat business inen of Pittsburgh, and the company is
o develop the patents of the Rev. J. J. and Thomas
J. McTighe, the well-known inventors, whose new
form of dynamo machines are said to possess consid-
erable merit, a description of which we shall give in

next edition.

New Model of Callaud’s Sulphate of Copper
Battery.

Callaud’s Sulphate of Copper Battery (Dumoulin-
Froment Model).—In this battery, made by Messrs.
Dumoulin and Froment, the sulphate .of copper is
placed in a glass jar, in the bottom of which there
are two holes. By this arrangement the sulphate of
copper can easily be removed, and the liguid be more
or less stirred up, without bringing the solution in
immediate contact with the zinc. The piercing of
the two holes can be easily done, and at very little
cost.

The positive pole is formed by & copper wire, rolled
in the shape of a spiral at its lower end, and conse-
quently is without weld, solder, or any possible break
in its continuity. A protection of rubber, sufficient-
ly thick, formed by a simple tube slipped over the
end of the copper wire, covers it from the boitom to
outside the outer jur. The zine is suspended by two
hooks, which are simply passed through two holes
made in the top of the jar, and which rest on the edge
of the outer jur.

This battery has one peculiarity which can be of a
certain use as regards aifending to it—namely, the
difference generally noticed between the level of the
liquid inside and outside of the glass jar. If the bat-
tery is in good condition, the liquid in the jar is
lower than that with the zinc, thus showing that the
solution of sulphate of copper is concentrated, or
nearly so, and that of zinc sulphate is not so;
this case proves the battery to Dbe in good work-
ing condition. If, on the contrary, the bheights
of the liquids are equal, or even if the sulphate of
copper should be higher than the other, it is becuuse
the copper solution is not concentrated enough, or
that the sulphate of zinc solution is overcharged with
salt, . )

The constants of the battery thus made do not dif-
fer at 2ll from those of the ordinary callaud (E =
about 1 volt, R == 6 to 8 ohms), because the positive
pole is always kept in the solution of sulphate of
copper, which escapes from the jar through the two
holes.

e G QP e

Atlantic Cables,

For some time past there has been a new Atlantic
Cable Company rumored, but no definite steps have
apparently been taken to proceed with the manufac-
ture and laying of more cables. This threatened op-
position was based on the supposed control by one
company in America (the Western Union Company)
of the existing cables. In order to do away as far
as possible with this notion, an independent marine
telegraph office 1s about to be opened in New York.
The Direct United States and the French Atlantic
cables will be worked from this office, quite inde-
pendently of the existing land lines iu Amcrica, and
at the same time will be open to reccive messages
from any‘of the land telegraph companies of the
United States, As the existing c¢ables, thanks to the
duplex systemn of working, are suflicient for a much
larger traffic than there is at present, it is probable
that the new office will obviate the necessity of lay-
ing more Atlantic cables for a considerable time to
come, While upon this subject, we may mention
that Dr. Muirhead has just successfully ‘ duplexed”
the Jay Gould Cable across the Atlantic.

—— P e

A Throat Electric Lamp.

At the last meeting of the Leeds and West Riding
Medico-Chirurgical Society, Mr. Margetson, of Dews-
bury, England, exhibited an incandescent lamp, de-
signed by himself, and used by him since October
last in examining the mouth and thront. The globe
was about half the size of a walnut. It can be held
in_the mouth for two minutes without discomfort
from the heat.
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The Patents of Augnstus Hahl and Elisha 'Gray
Upon Elevater Annunciators,

The 1lahl patent was issued Mareh 10, 1874, while
Gray’s application was pending in the Pateut Office.
Interference was afterwards instituted between Hahl's
patent and Gray’s application, which resulted in favor
of Gray as to the broad principlc of an electric an-
nunciator traveling upon an elevator car, and means
for signalling from the different floors while the car
is in motion. )

Gray, however, conceded priority of invention fo
Hahi upon the specitic device of a flexible or folding
cable, which has been adopted generally.

These patents are both owned by the Western Elee-
tric Company, nnd several suits have heen brought
upon them in St. Louis, Chicago, and New York.
In these suits the defendants have settled or ceased
to contest the matter before the final hearing.

In May, 1881, the Western Eleetric Company
brought suit against the Chicago Electrie Manufac-
turing Company. This suit was contested vigorous-
ly to the end in the Circuit Clourt for the Northern
district of Illinoig, and was decided in favor of the
validity of both parties by Judge Blodgett.

The opinion rendered December 26, 1882, is pub-
lished in full in the Federal Reporter of February 6,
1883. The Court, after defining the inventions and
reviewing the interference proceeding which were
had in the Patent Office, continucs as follows:

“These concessions and disclaimer left the Gray
patent covering only the general principle of con-
necting the annunciator in the moving car of an ele-
vator with signal keys on the respective floors of the
building and the battery by the means shown, bt
conceded priovity of the flexible cable method to
Hahl.

*“The defense of want of novelty rests mainly on
the patents of 1lolmes and Corey for similar deviees,
and the analogous devices of Foster and the gas tube,
by which gas is carried by means of a flexible tube
to burners in an elevator car.

*“As to the Holmes and Corey patents, it is suffi-
cient to say that they were put in interference with
the Hahl patent before the I’atent Oftice, and the
commissioner on proof decided that the invention of
Hahl was prior to that of cither Holmes or Corcy.
This decision of the commissioner may not he so
wholly conclusive upon all the world as to prevent
the citation of the deviecs of Ilolmes and Corey as
anticipaling the Hahl patent, but no proof is intro-
duced on this trial which was not hefore the comn-
missioner, on this interference, and it scems to me
there can be no doubt that the decision of the com-
missioner was correct upon the testimony in the
matter then Dlefore him, and that his award of

.| priority to IIahl sufficiently disposes of the Iolmes

and Corey devices for the purposes of this easc.

““The Foster patents arve for devices for trans-
mitting signals by means of pneunmatic tubes.

“‘ Neither of them show the applicatiou of the de-
vice to au annunciator in the car of an clevator
while in motion, and even if they had shown such
application to the Foster device 1 do not think o
person could, without invention, from any hint or
suggestion in the Foster device, by mere mechanical
skill, adapt the system of eleetric calls used in Hahl's
device to an elevated car.
the flexible gas pipe.

“Neither air, working through a tlexible pneumatie
tube, nor gas, passing through it for the purpose of
ilunination, is the electric fluid, and it required
something more than was done, either by Foster with
his pnenmatic tube, or whoever applied the gas tube,
to apply eleetricity to the operation of an annuncia-
tor in a car in motion.

“The proof shows that since the Habl and Gray
patents, this deviee has been generally adopted for
use in elevator cars, and s adoption, and the fact

The same may be said of

that almost simultaveously quite a number of in-
ventors, two of them at least, Gray and Holmes, well
known to the public for valuable inventions in the
tield of electric science, had given their attention lo
the subject matter, covered by the devices now be-
fore us, is evidence that it required something more
than mere mechanical skill to accomplish the result
attaincd by this patent.

‘“ As to the second point, that this device shows
only a mere aggregation of parts and produces no
new result, it is sufficient to say the result produced
is the transmission of signals to a car, when in mation,
which was new and hwd never been produced untit
tbis combination, and that some of the parts in this
combination performn a new function, and the wholc
combination produces a new result.

‘“As to the objection that the Gray patent was ir-
regularly issued, it is, perhaps, not material to the
purposes of this case to consider that point seriously,
because the defendant jn this case is shown by the
proof to only use the flexible cable method, covered
by the Hahl patent; but I have no doubt that under
Section 4,904 of the Revised Statutes the Comumis-
sioner of Patents had the right to declare an inter-
ference between Gray's application and the Hahl
patent, as the statute expressly gives him the power
to declare an interference between ‘any pending ap-
plication and any unexpired patent.’

 So, too, it seems to me that both palents are suf-
ticiently definite in their statements to describe and
cover the inventions claimed.

‘“There is no controversy in this case on the ques-
tion of infringements.

““The proof shows that the defendants have used,
and are using, the fiexible cable method shown and
described in the 1lahl patent.

*“I can, therefore, see no reason why the com-
plainant is not entitled to a decree and to an account-
ing.”

Electrical Energy.

o [Continued from page 4.]

Numecrous attempts were made, after the an-
nouncement of Volta’s invention, to improve the
formt and action of the apparatus. These endeavors
have continued, with more or less sueccess, to the
present day, of which the storage of electical energy
is an instance. :

Two months after the announcement by Volta of
his invention, Messra. Nicholson and Carlisle de-
composed water its constituent gnses by means of
Volta’s pile.

In 1801, Dr. Wollaston pronounced that the oxida-
tion of the metals in a voltaic pile is the cause of its
‘electrical effects ; later in the rame ycar, he turned
the power of an clectrical machine into a continuous
current while decomposing water by frictional
cleetricity.

In 1801, Gautherot observed the action due to
polarization on which clectrical storage is supposcd
to depend.

In 1802, in the very infaney of voltaie electricity,
an wrtificial magnet was employed to decompose water
in place of the direet galvanic or voltaic current.
This is of interest in connection with the employ-
went of magneto-clectrieity in charging accumula-

Ttors,

In 1803, Ritter, of Jena, devised a secondary battery
uinking use ol the currents (due to polarization,
When an electrie current is sent through acidulated
water, with platinum plates as electrodes, a film of
oxygen covers the positive cleetrode, and a film of
hydrogen covers the negative eleetrode, One of
these two substanees being clectro positive and the
other electro-negative, they act in the liquid like two
different metals ; the hydrogen plays the part ot zine,

and the oxygen plays the part of platinum.
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Withdrawing the charging battery and connecting
» twd plates thus covered with films ol gas, by a
aducting wire, an electric current is obtained.
e direction of this current is from the hydrogen
n to the oxygen film through the conducting
i} electrodes thus covered with condensed g.l\
Ims are said to be polarized.
When a cell with platinum plates is mlroduccd
:0 & voltaic circuit it is found that the batlery-cur-
at, though strong at first, gradually weakens.
1is is due to the opposed current of polarization.
The eleciro-motive force of the film-covered plates
in the opposite direction from the current charging
»m, and may be far greater than that of the battery
arging them. It may give a more brilliant spark
d overcome resistances insuperable to the charging
ttery.
This form of buttery was discovered by Ritter.
yme writers accredit the invention to Gautherot in
01, as consisting of a phial containing salt and
iter, with u stopper through which passed two
ver wires. Gautherot was followed by Erman, a
srman, who was in turn followed by Ritter of
na.
In 1805, Brugnatelli deposited gold on silver
edals by voltaic action by immersing them in am-
onurate of gold.
In 1812, Zamboni constructed a pile of alternate
yers of tin foil, paper and peroxide of mauga-
'€,
Tn 1826, Nobili, by the electrolysis of a solution of
¢ acetate of lead, deposited peroxide of lead on
ates of metal.
In 1833, Faraday set the whole theory of storage
' electrical energy on a firm basis in u series of
ipers communicated to the Royal Society. 1le said
at ““the decomposing aclion of a current is con-
o1 a constant quantity of electricity, notwith-
‘g great variations in its sources, in its intensi-
or in other circumstances.” He showed by
imerous experiments that cleetricity and chemical
linity are the same force differently modified ; by
owing that the amount of decomposing eﬁccts in
1 substances agrees with their chemical equivalents.
o those not acquainted with the nature of chemical
ymbinations it may be desirable to state that the
ements of bodies always unite in definite propor-
ons. For insiance, eight atoms of oxygen unite with
1e of hydrogen to form water, and one atom of
cygen unites with five of potassinm to form potass.
The cight parls of oxygen which combine with one
' hydrogen to form water combine in the proportions
' 82 with copper, 58 with tin and 108 with lead ;
id the same amount of electric force that is re-
rired to separate 8 purts of oxygen from water will,
y secondary action, separate copper, tin und lead
om their combinations with oxygen in the propor-
on of 82 with copper, 58 with tin and 103 with
ad,
Furaday carefully collected the results of the
stion of a zinc plate and a plate of platinum in
ilute acid.
The quantity of oxygen and hydrogen evolved
owed the amount of water decomposed. The
eight of the zine plate was diminished, and the
eight of water decomposed, as ¢ is to 32.31; these
umbers correspond with the equivalents of water

nd zinc.
In 1837, Schonbien, of Basle, announced the fact

1t plates coated with peroxide of lead possessed
| otive qualities.
0, Murray deposited various metals on

arbon surfaces by galvanic action.

In 1841, Alfred Smee enunciated the laws vegulat-
ng the churacter of metallic deposits by galvanic
ction.

In 1842, Grove invented his gas battery. This
rrangement consisted of platinized plates enclosed
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in tubes, and arranged in pairs.  One plate of each
pair being surrounded with oxygen gas and the other
with hydrogen gas, the lower cxtremities of the
plates being in acidulated water.

[ 0 b Continned.)
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It is stated that the Swan United Eleetric Light Com-
pany, of London, have sold to the Russian Govern-
ment, for £100,000 in cash, the exclusive right to use
their invention thronghout the Empire, and to sell
their kunps.  There can be but little doubt that the
employment of the clectric light in the larger cities
and towns of RRussia could be made a most lucrative
State monopoly. ‘The company’s paid-up capital is
£160,000 in 80,000 ah.ucs

. campe

The Bell telephone appears to be rapidly triumph-
ing over its competitors. A suit which has attracted
much attention has just been decided m its favor in
England in the Court of Appeals after a hard fought
legal battle.  The trial in the lower court before Mr.
Justice Fry occupied sixteen days, and in the
Court of Appeals before the master of the rolls, Lord
Justice Lindley and J.ord Justice Bowen, it occupied
nine days.

The United Telephoie Company, owning the Bell
and Edison patents sued to restrain an infringement
of their patents, The defendants maintained that
Bell was not the inventor of the telephone ; that a
German, llerr Reis, in 1862 published in a German
scientific journal an 1llustrated description of an
instrumeat invented by him for the reproduction of
musical sounds by clectro-magnetism, a copy of
which journal found its way to the library of the
Institute of Civil Lngincers in England. Second,
that the invention of Mr. Bell had been exhibited,
and so published, in England, by Sir William
Thomson, of Glasgow, shortly before the date of
the patent ; and, third, that the specitications of Mr.
Edison’s patent for a transmitter, involving the prio-
cipal of the microphoune, were improperly drafted,
claiming the phonograph also, which was not com-
prised in the provisional specifications,—a fatal favlt
under English law. The deeision in the inferior
court was for the plaintiffs on all points except that
regarding the Edison patent, and both parties ap-
pealed. There is, Llowever, a provision of English
law enabling an inventor to enter a disclaimer of a
part of the tiille or specification so as to save a
patent. This was done in the present case, and the
sole question before the Clourt of Appeals was the
validity of the Bell patent.

The result of the trinl was, as stated above, a
triumph for the Bell telephone and its owners, It
was held that the invention of the Reis instrument,
or toy, had been published in England, but that it
was so diffcrent from the Bell instrument that such
publication could not be considered an anticipation
of the latter. The instrument exhibited at Glasgow
was made by Mr. Bell. In 1876, wlhen Sir William
Tiomson was iu attendance at the Centennial Exhi-
bition in this country, Mr. Bell exhibited his tele
phone to him, and gave him an instrument to take
home. At the next meeting of the British Associa-
tion, Sir William Thomson spoke enthusiastically of
the invention, and exhibited the iustrument given
him by ’rofessor Bell, although he could not make
it work, nor could anybody clse. This was before
the English patent was secured. The court held that
this was nevertheless a publication, and the decision
would have gone against thc owners of the Bell
pateat but for the fact that the instrument actually
patented contained improvenients upon the instru-
ment then exhibited of such importance as justified
holding the patent good.

Thus the Bell telephone holds its own in England
as in this country. There have been some big fights
over it in both countries, and there will be more, for

We extract from the Brooklyn Kagle some cxceed-
iugly interesting remarks upon electric light matters
by the able contributor who signs himself *‘F. H. N. :”
. Dr. Siemens, speaking of the cost of electric light,
(incandescent principle), says: ‘* From the experience
of large installations, I consider that electricity can,
roughly spcaking, be produced in London at a cost
of about one shiliing per 10,000 Ampere volts or
Watts (746 Watts being equal to one horse power) for
an hour. Hence, assuming that each set of four in-
candescent lamps in series required 200 volts electro-
motive force and 60 Watts for their efficient working,
the toual current required for 64,000 such lights is
19,200 amperes, and the cost of the electric energy
lost by this current in passing through 1-100th of
an ol resistance is £16 ($80) per hour.”

‘“ At Brunn, in Lower Austria, a theater has been
lighted with fiftcen hundred lamps, each having an
intensity of sixteen candles. At Holborn three ma-
chines, each capable of furnishing one thousand in-
candescent lamps, have been placed in position, and
unusual success is being had. The lamps in use,
however, which, it is claimed, have a minimum life
of one thousand hours, are said to cost three shill.
ings. From this a high auathority calculates that the
cost of lamps alone will amount to one-half that of
gas, which, it is said, will give a like intensity of
light at three shillings the thousand cubic feet. There
is a very important point, however, in this incan-
descent system of electric lighting s developed by
Edison that many are apt to overlook. That is the
transmission of power over the same wire or through
the same electric main whence comes the current for
lighting purposes. In the district whose boun-
daries have already been given, innumerdible small
steam engines are used for running elevators and
working shafts. Now, it has been demonstrated
that an elccu ical force equal to, say, ten horse:
power, may be economically transmitted a short dis-
tance—say a mile’s length, perbaps more, Each of
these small engines, beside its first cost and interest
on the money expended, etc., requires the employ-
ment of an c¢nginecer. For a tithe of this expendi-
ture, if Mr. Edison’s expectations are not too san-
guine, the required power may be transmitted
through an electric main. To be sure, this power
must first be generated by means of the combustion
of coal at the central station, but there it is generated
in immense boilers and through engines of large di-
mensions. Butl these engines are required to work
the dynamo-electric machines that supply the light
at night, and would lie unemployed through the day-
time if power wus not also needed. Now, even ad-
milting that electric lights are more expensive than
gos jets of the same intensity —and that this is true
when electricity is generated on a grand scale has
not yet been proved beyond peradventure —
even admitting this, the amount received for the
auxiliary supply of power over the same wires dur-
ing the day-time that supplied the light by night
would go far, if it did not entirely eliminate this ex-
tra cost, and enable the light company to reduce the
charge for light below actual cost.

The continuous and often unnecessary use of tech-
nical terms by those who essay to describe elec-
trical diseoveries and improvements, even in popular
publications, prevents many who would otherwise
be interested in the subject, but have not the time at
their disposal to master the technicalities, from keep-
ing themselves abreast of the times.

In an article recently published in a popular pe-
riodical, which had substantially for its theme the
question as to whether or not carburetted hydrogen
gas, such us is generally used, was to be preferred to
the elcctrie light, the author—no doubt an able man
in his specialty—produced a perfeet labyrinth of in-
extricable mazes of technical explanations, Such
expressions as molecular tensions, molecular disturb-

it is well worth fighting for.

ances, photo netrio tests, and so forth, seemed to
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bp out from every line; but when he said “You
1 readily perceive that the Nth power of” so
H sois equal to so and so, no doubt most readers Jaid
the publication in despair, and, as the autbor,
s they could see, came to no conclusion as to
1, gas or the electric light, was to be preferred,
w no more of the subject in question than they
before.
uch an explanation reminds one of a case said to
¢ been tried recently in a Georgia court. A negro,
ing discovered a lost coon in the possession of
ther negro, had him arrested for petit larceny.
ter hearing the evidence on both sides, the learned
ge rose majestically, and thus decided the point
law: ‘¢ At common law this yer animile was per
wal property; but, inasmuch as the law coneeives
t everything attachies to the land, it would not be
ceny, independently of the statutes, to sever and
ry away, with felonious intent, a animile from a
e or from a barn. But, if this yer animile were
ered at one time and carried away at another,
er an interval of time, a larceny would be com-
tted; for the property would become by the sever-
ce thic personal property of the owner of the realty,
d rest as such in his possession before the asporta-
n.” .
< Dat’s all wery well,” said the plaintiff, after he
d patiently listened to the learned disscrtation,
ut what we wants tofin’ out is, who gets de coon!”
here are, however, some terms whose significance
s absolutely necessary to understand in order to
ly comprehend descriptions of mechanical appli-
ces of the electric current. The most imporiant of
ese are the terms work, energy and potential.
ork, in its physical sense, might not inappro
tately, perhaps, be described as that capacity for
’something that can be measured. We will
1t a

e that a laboring man has been employed to
trench through a field. In a certain time, and
1der certain conditions, e will have performed a
rtain amount of labor that can be measured, and
, will exhibit a certain amount of exhaustion. Or
t us suppose a stout-bodied lad to set himself to the
sk of throwing & given number of cricket balls just
 far as he can. The first he throws, we will say
xty yards, the sccond less, and so on, until he
aches the last, and is so fatigued with his previous
Yorts as to be unable to throw it but a short distance.
The great tidal streams throughout the country, or
at generated at the coal mines, where fuel is cheap,
yuld be transmitted hundreds of miles and sold for
mere song. In an address delivered in Glasgow
me years since, Professor Siemens, the cminent
ectrician, said that in England a means of trans-
itting power by electricity must soon be the all-
aportant question of the day. ‘What are the Eng-
sh to do,” he inguired, *“when their coal is ex-
wsted?’ Of Ningara Falls, he said, ¢ the amount
* water falling over Niagara is equal to 100,000,000
ns an hour, falling 150 feet. The amount of coa]
quired to raise such a weight up to the point from
hich it fell, which is a measure of the amount of
ower yiclded by that water in falling, would re-
uire the consumption of 260,000,000 tons of coal,
hich is the amount of coal now consumed by the
atire world. Now, if fifty per cent. of the power
sed to drive the first dynamo macbine could be re
svered from the second, and hence if the whole
o of Niagara could be utilized, it might be dis-
‘1 over the United States so as to give from
18 terfall alone a power equal to the present en-
re mechanical force of the world, estimating that
ne-hialf the coal used is solely for mechanical pur-
oscs. The means by which Professor Siemens
-ould draw the power from the falls would consist
f a series of flumes from the edge of the descent of
1c American Falls to the level of the water below
f o aiza laroe enourh to carrv the waters of the

At the presentstate of efficiency of the transmitting
mnchinés, such an enlerprise would, of course, be
out of the question; but such a consummation would
not be more extraordinary in the future than the
transmitting of a mechanical movement by eclec-
tricity, as is accomplished in the telegraph, was in
the past,

But the dynamo electric machine, in its present
state of efticicney, is eapable, ashas already been said,
of utilizing the power of a running stream toward
lighting with cleetrieity the towns that lie adjacent
to it.  Already the town of Godalming, on the River
Wey, in Great Britain, is thus heing lighted. ('oal
is here very expensive, since it must be brought fromn
a great distance. Mr. Alexander Siemens, referring
to this scheme in a letter, says that they had some
diffieulty with the stream driving their water wheel
at first, owing to tloods, but that with the assistance
of a small steam engine, working as an auxiliary,
they have succeeded in working the light very satis-
factorily, having seven large voltaic arc lights and
800 small incandescent lights in use, the water power
doing the major portion of the work. The only dif-
ficulty experienced in this instance was irregularity
in the light, owing to irregularities in speed.  Doulit-
less, when they get their turbine wheels in position,
with adjustable sluices for regulating the quantity of
water flowing in, all this will be rectified, and they
will be enabled to dispense with the services of the
auxiliary cngine altogether. In a country like Ire-
land, for instance, where conl for the most part must
be imported, the power transmitting machine must
in the future prove of inestimable value. Iler water
power, which, as cstimated by Sir Robert Kane,
amounts to one million and a quarter horse power,
may, through the agency of this machine, be dis-
tributed through the country in the shape of clec-
tricity, and supply her mills with power and her
cities and villages with light and cven heat, instead
of being as now permitted to ran uselessly to waste.

Take, for instance, the case of Dublin, which has
canals on both the north and south sides. Low press-
ure turbines could, and no deubt will, in the near
future, be established so that they will drive dynamo
electric machines, through the instrumentality of
which the whole city will be lighted. In the mag
neto electric machine the field is produced by the
presence of a powerful permanent magnet consisting of
several picces of steel that have heen magnetized. In the
dynamo machine the magnetic field is produced by an
electro magnet which itself is excited by the currents
it generates. These are produced by what might
be called an accumulativeaction. One current sus-
tains and increases another, and when all act simul-
tancously on the electro magnet they serve to increase
the total effects until the iron is saturated with mag-
netism.  These gencrators as has already been said,
may be worked by a steam engine, in which the en-
ergy of the coal, or at least a small part of it, is turned
into steam and the steam is turned into electricity, or
the gencrator may be worked by water power. At
Craigside, ncar Neweastle-on-Tyne, where Sir Wil-
linm Armstrong lives, the power of a stream near by
is turned into electricity by the interposition of an
electric generator and the house is lighted, as its
owner says, *‘by the river running through the
grounds.”

The storage batterics of Plante, Brush and Faure,
though their present efliciency has, perhaps, been
greatly exaggerated, will doubtless in the future play
a very important part as adjunct to the cleetric gen-
erators, if not as an independent cleetrie distribu-
tors.

The idea, however. that the storage and seeondary
batteries or electric accumulators hold the currents
with whicl: they are charged uatil such time as they
are needed, is a mistaken one. Electricity, as cvery
one knows. is one result of chemical action. When

tion results until the incoming current censes,at which
time a reverse chemieal action takes place which pro-
duces clectricity.

The future possibilities of these secondary batteries
scem to be almost unlimited. Practically speaking, it
might bedescribed as the missing link thal was needed
to insure the dynamo against accident, even if it served
no other purpose. For wherever machinery is used,
and it i3 necessary both where the dynamo is worked
by steam and water power, there are likely to be oc-
casional breaks, and the secondary battery is kept
charged and in juxtaposition to the dynamo may, for
a time, at least, take ite place in distributing the elec-
trie current, thus giving time for necessary repairs.
The value of such service, especially where light is
being supplied, may readily be scen.  In the City of
New York, for instance, we have seen the arc lamps
which supply certain streets with light, suddenly
grow dim and the section they cssayed to light, re-
main in darkness for a portion of the night. Such ac-
cidents rarely happen in the use of carburetted hydro-
gen gas, and the advantages of the latter as a constant
illmninant, would be greatly inereased in com-
parison, were it not for the fact that the sccondary
battery is expected in the future to make the utter
extinguishment of these lights a rare occurrence.

Western Union Plans for the Transmission of
Messages Over the City.

‘The lease recently made by the Western Union Tel-
cgraph Company of the large building on the south-
west corner of Fifth avenue and Twenty-third street
ig the first step in the material improvement of the
company’s service in this city. The large building
at Broadway and Dey street, which coutaing the head
oftices of the company, is the great center of tele- -
graphic communieation,  Thandreds of wires streteh
out from it to all parts of the country and to the
thirty branch offices in this city. The operating
room, which extends over the entire seventh story of
the Duilding, is a great receiving and distributing
reservoir of messages.  Despatelies from out of town
are reeeived there and telegraphed again to the branch
offices nearest to the street numbers to which they are
addressed. The branch offices in turn pour all their
contributions into this room for transmission. The
city system includes hundreds of miles of wire, the
usc of whieh is at times interrupted by storms and by
contact with other wires, and by fires. Frequently
the local business is too great for the wires. The ex-
pense of operating also, is a considerable item.

A few years ago Gen. T. T. Eckert, the Vice-Pres.
ident and General Manager of the company, made a
study of the pncumatic tube system of London, and
beeame convineed that it was practicable in this city.
The first experiment was made by connecting the
Stock and Cotton Exchanges with the main offices by
pucumatic tubes, The result was exceedingly satis-
factory to both the eompany and its patrons. The
service was performed more quickly, greater accu-
racy was sccured by avoiding retransmissions, and
expenses were diminished.  The next step was to con-
ncet the main oflice of the company with the offices
of the newspapers belonging to the Associated Press.
The company now proposes to increase its pneumatie
tube serviee, and partly to that end has leased the
building mentioned.

ol

To he Consolidated,

The Mutual District Telegraph Company and the
Distriet Telegraph Company, of Boston, are to he
consolidated at an carly day. Mr. D. J. Hearn, of
the former company, has been offered the position of

supcrintendent  for New  England, of the new
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Electric Eccentricities.

metimes a vague conviction of uncertainty,
i(-d chietly in the unsatistactory outcome of

ired theories, will steal over the wisest minds
1 set them a wool gathering, and so it caunot be
rtling that colts in the wide pasture of matters
ctric should occasionally lose their bearings und
»pe around for a little light.
Possibly the feature of intensest interest surround-
r the science is the delightful ¢ ‘go-as-yon-please ™
luer jn which many of its teachers treat the same
bject; and, whilst scores of instamnces conld be
ed Lo prove this position, it will probably suftice to
ation the fuilure of a reeent electric congress to
termine the value of an ol a value that scems
ed and immutable in the primer of electric engi-
cring.

[lowever, this is not intended as a philosophical
ssertation, and the sooner we come to the core the

ppier for all coucerned.

It is generally supposed that trees, branches and
en leaves,when they come in contact with a charged
re, will inveigle and convey away a certain por-
m of the current, and so far as heavily saturated

cgraph wires are concerned, a very small limb has
cn known to demoralize a very long circuit.

A sane electrician would hardly be so caicless as to
low many limbs to touch his wire and expect it to
ork, certainly not unless they were exceedingly in-
wcessible, and iu that case he would not by any
cans effect ignorance of the cause when he found

necessary to double his battery, at least not to him-

If.

But when we come to a telephone wire the condi-

cem 1o be clhianged, or at least not thoroughly

.tood.

1as been suspected that the use of induced or
agoeto currents might have something to do with

\ese peculiar conditions, and doubtless, as evidence
scomes more available, some of the preconceived
otions upon the subject will have to be materially
wodified.

The disuse of insulators upon muny telephone lines
as already become a phenomena of progression in
1e art, and there may be much to be learned upon
1¢ sae subject in the near future.

These items may help a little.

A line six miles long was recently constructed in
suth-west Texas connecting the two ranches of a
wrge cattle farm.

A route had been surveyed through the dense live
ak, mesquite and hackberry (all are bad for tele-
ruph lines), which it is intended to cut out in the
oursc of time freeing the line, but at present the en-
ire line lies and cuts into the tops of these trees in
bousands of places, and they were all green wlen
he wire was placed.

Now these bells ring out at cither end clear and
oud, and as for talking, if thesubscriber who *‘ never
sets no connections no how,” could stand and listen,
1is ears would tingle with unsuppressed delight.

Another case.

A line runs from the central office in Sun Antonio
o the Government depot, two and one-half miles dis-
ant, and is grounded to the commou supply water-
¥ipe of that suburb with a number eight copper wire
;oldered securely of course.

wire is of number 14 steel.  About one hun-

hirds from the depot the wire forks and runs,
sy, one hundred and fifty yards further to the guar-
ers and is grounded to the same water pipe by a
;omewhat smaller copper wire.

We will call the exchange 4, the depot B, and the
juarters C

Now according to the theories npon this subject,

when ¢ rings he will get B of course, and it should
seem that A would not gct cnough current to simu-
late a taste, but the fact exists that he rings up A at
the same time, that no switeh is uecessary and the
talking facilities between all three are in no wise re-
duced.

That the theory is corvect in the main, can hardly
be doubted, elsce the exchange wonld ring up mauny
subscribers when vnly one is wanted.

Careful investigation in this case furnishes no rea-
son for calling into question the perfection of all de-
tails.

Oue more inslance may not be amiss.

A wire was run some three hundred yards from
the exchange and properly grounded at the subscrib-
er’s place of husiness, the bells Tung all right at
cither end and through to cach other, but whilst the
subscriber Lad no difliculty in hearing the exchange
the latter could not get a syllable from the subscriber.

Of course there ar¢ many ways of accounting for
this, but in view of the consideration that the sub-
scriber’s battery was in good condition, and that the
resonant rumble in the transmitter was on tine, ex-
cept when the main line was disconnected, the limit
of possibilitics, the average inspector will suspect,
was somewhat circumseribed, and in truth it resolved
itself into contact with a tin gutter somewhat nearer
the exchange than the subscriber.

This lutter fact, however, adds nothing to the lueid-
ity of the topic.

Referring to the first instance, the conclusion is in-
evitable that a line could be strung upon trees for
possibly fifty unles or more and would still be avail-
able for telephonic purposes, and it can hardly be
questioned that as experiment brings confidence, the
mind of the military electric engineer of the futnre,
to say nothing of others who may find themselves in
an nrgent strait for rapid communication, will not
De perturbed by the absence of insulators, provided
his carpet-trunk is well supplied with plenty of light
wire and a pair of gutta-percha tnbes. J. K. D.

San Antonio, Texas, Feb. 15, 1883.

Telephonl¢ Progress in Canada,

A Montreal contemporary states that the Bell Tele-
phoue Company has at the present, telephone oftices
in about 100 towns and places in Canada, and em-
ploys a stail of more than 250 men, the nwmber of
subscribers amounting to 4,250. The company pos-
sesses al Montreal a large factory, where all the in-
struments and apparatus used in Canada, arc manu-
factured. The number of subseribers in the prinei-
pal towns is as follows: DMontreal, 866; Toronto,

525; Ilamilton, 320; Ottawa, 250; St. John, N. B,
275; Winnipeg, 2060; Qucebee, 240; London, 230;

Halifax, 170; Victoria, B. C., 130. During the last
year the company laid nearly 1,000 miles of telephone
lines.

- S - ————

T TELEPRONE IN ITALY.—On the 81st ult.,there
were in use in Rome, 651 Telephones; in Turin, 454;
Naples, 413, and in Milan 390.

— @

The annual meeting of the New York Electrical
Socicty will be held in the rooms of the socicety in
the Metropolitan T. and T. Bnilding, corner of Green-
wich and Liberty streets, on Friday evening, March 2.
Among the busiuess to be transacted will be the elec-
tion of officers and standing comnittees for the cu-
suing year.

oo~

The Problem of the Telephone,

That the American Bell Telephone Company is
master of the telephone field must be acknowledged.
LEvery tclephone user knows it. Every would-be
user knows it.  Every telephone inventor knows it.

The recent consolidation of telephone interests, the
massing of capital, the successes in court, bave made
this compauy a tower of strength., With a capital of
$10,000,000, swelled by preminms to $18,000,C00,
witl legal advisers, and experts schooled in the art
of telephony from the beginning, and with judicial
prejudice in its favor, it appears futile for a rival
to attempt a contest with so powerful an opponent.
If the claims of the Bell patent arc to be construed by
every court as covering any and all methods of trans-
mitting speech clectrically, then telephonc inventors
must be content with the bare possibility of disposing
of their inventions to the controlling power; but if,
on the other hand, the Bell patents are found to cover
only a specitic method and apparatus for transinitting
speech, then there is a field in which inventors may
worlk with prospects of a reward. .
1t is held by some that the Bell patent covers only

the method of and apparatus for transmitting speech
clectrically by means of undulatory currents of clec-
tricity. 1t is held by the Bell counsel and experts
that there can be no other method, while it is claimed
by others that another method and other apparatus
may be employed to accomplish the same end. In
all these phases of the telephone problem there arise
guestions for which there is now no answer. The
most intricate points of law as well as the most sub-
tile physical principles are involved; and now the
question is, as to the advisability of pursuing tele-
phoue investigations for purely monetary considera-
tions. Any one familiar with the present status of
telephonic apparatus can readily see that there is no
greater ficld for study, and nonc that has greater
promise of profit in it, than that of teleplione inven-
tion. .

Let the legal aspect of the matter be as it may, it is
positive that the accomplishment of certain improve-
ments in the telephone would yield a far richer har.
vest than has beeu reaped by any inventor in this line.
It should be no source of discouragement to the
determined and intelligent inventor that hundreds,
aud probably thousands, have reached toward the
prize with a grasp too short, for it is only & faithiful
index of the great value of the prize that so many
have striven for it.

The results to be attained are continuity, uniform-
ity, and reliability of action, increased volume of
sound, freedom from external disturbances, increased
distances, and better service for less money. Ilow
all this is to be accomplished we shall not attempt to
suggest, but a few of the obvious things to be done
are to reduce the delicacy of the apparatus, to in-
crense the current used on the line wire and to use a
current of lower potential, and to isolate the telephone
wires from other line wires carrying lieavy currents,

‘Why should not the telephone speak out in the
ordinary conversational tone, and why should it not
De spoken to in the same tone, without the necessity
of being near the instrument ? Why should not the
distance over which conversation is carried on equal
telegraph distances t  Of course, we know that elec-
tricians and physicists have struggled with these
problems, but what are the results ?

If we are to have a long distance telephone, the in-
duction coil must be discarded, because the secondary
currcnt avails fiself of cvery avenue of cscape from
its conductor, and cverything with which it comes
into contact—the insulators, the air, even contiguous
wires—rob it of some of its strength, so that in at-
temnpting to communicate by telephone over long
lines the current is lost, little by little, at every insu-
lator, and all along the line until it is finally insuffti-
cient to affect the receiver.

If a battery current of the strength used in teleg-
raphy be employed, evidently somcthing besides
carbon must be used for electrodes in the transmitter,
or the instrument under some conditions might yield
an electric light instead of transmitting speech.

Some are of the opinion that speech can be trans-
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mitted by means of an mterrupted current on a
broken circuit. If this is possible, a proper appor-
tionment of the periods of contact and periods of
separation of the electrodes of the transmitter should
give increased volume of sound, and permit of the
use of a battery current on the line.

The fact that more than five hundred patents have
Yeen issued for telephonic improvements will natur-
ally discourage inventors, but let the student of tele-
phony consider that there is a great similarity between
many of the tclephone inventions; that the variations
are mostly structural, and not in principle; that the
majority of inventors arc wedded to certain accepted
theories; and finally, that most if not ail of them are
in the same groove, and that to obtain new results
there must be a radieal departure from the reigning
iden; then he will look for nteans and metlhods differ-
ing from those of his predecessors.

In what the telephone of the future will cousxst we
cannot predict; but it should be capahle of talking
and being talked to, as one person talks to another;
and a man in New York should be able to transact
business orally with another in Chicago or San Fran-
cisco.—Scientific American.

4

The annual meeting of the National Bell Telephone
Company of Maine was held at Lowell, Mass., last
week. The report of the Treasurer showed that the
company had connccted January 1, 1883, 3,708 sub-
scribers, a net increase of 803 made during the year
1882.

The subscribers are distributed as follows:

Augusta:...oo veo oo feerieeraaenenn 172
Bath.....oovviiver vieiennn [ 103
Bangor i ieiieriaiiiiaaiaaes [ 220
Biddeford.... .c.vevenns ieeranenans 67.
Boothbay....ovviieenienriiacieeess. 20
Calais ...... teereeneresasnsanasorans 54
Fitchburg. .o covievenerec annss cee.ees 260
Lewiston........ e varasaosasveasnasss 230
Towell...coiive teeenneans Cieeeenens 950
Portland......cocveevnenn tresiaeeeaes 710
Rockland ......... ceeene eeateeeeeaen 42
Waterville...coovveene. eeceseienanans 40
W OTCESET . v v vranncnnnnasnsennssnns 826

The company has a total of 2,243 miles of wire.
The net earnings for the year were $86,931.96, of
which $59,208 hias been paid out in dividends, leaving
a surplus of $27,683.96, which, added to surplus on
hand January 1, 1882, $9,710, makes a surplus to
date of $37,843.98. 1t is predicted that the increase
of 1883 will exceed that of 1882. The following
officers were clected for the ensuing year: W. A.
Ingham, President; Charles J. Glidden, Treasurer
and Secretary; Loren N. Downs, ‘General Manager,
Lowell; Fraoklin J. Rollins, Clerk, Portlend, Me.

During the month of January the telephone com-
panics handled 21,158 extra-territorial messages, ns
follows: Union, 1,144; National Bell of Maine,
1,850; Bay State, 7,383; Boston and Northern,
10,831.

Telephoning by a Beam of Light.

Prof. Alexander Melville Bell, father of Mr.
Alexander Graham Bell, the inventor of the Bell
telephone, and his brother, Mr. Charles James Bell,
of Toronto, Canada, have been in the city since

ouday. ~In the course of a half-hour talk yesterday

rof. Bell was asked :

“If the question may be allowed, Prof. Bell, is it
true that Mre. A, Graham Bell is a deaf mute ?”
“8he is, and yet she talks almost perfectly. You
would hever kunow shie were deaf if you mel her.
Deaf mutes are dumb only because they are deaf.
There is no local defect to prevent utterance.  When
they know how to control th(-n \'0(‘11 olg‘mq they

»

enﬂ'aged in teac]nngt]ne visible speech to 2,000 pupils
iu Boston, my son made the experiments which led
him finally to the sending of audible words through
the electric wire.”

“The popular impression is that the sound is in
some way conveyed over the wire, just what is the
fact ?”

“The fact is, that it is a beautiful example of the
convertibility of forces from one form to another.
Thus, you give the first vibratory mechanical motion
of the air which is imparted to the membrane carry-
ingtheiron. Thismotion is convertedinto clectricity
in the coil of wire surrounding the electro magnet,
and at the receiving end is first effective as magnet-
ism, which is again converted into vibratory motion
at the iron smumature, which motion is imparted to
the air, and so receives again a sound wave in the air
like the original one.”

“I have heard sounds conveyed by a beam of
light,” said the Professor.

“ Articulate sounds 77

“Yes, words. No practical application h‘w yet
been made of this, but there will be.”

We do not have sunshine enough for this to he any
special value in Cincinnati, but the reportorial in-
stinct was aroused, and the question, *“llow did you
mauage it ?” followed.

“It was in Boston. The wires were stretched
from the top of the lnstitute of Techunology to some
other high building, the name of which escapes me.
The sun’s rays were received in a parabolic reflector.
My son spoke against the back of a diaphragm, the
front of which was silvered. 'The vibration of the
voice created vibrations in the diaphragm, and con-
sequently in the rays of light refleeted from  the
mirror, and these shaped themselves into articulate
sounds.”

e

The Thomson-Houston System of Electric Light-
ing in Boston.

The Boston .Adeerfiscr celebrated its removal to
new and enlarged quarters on Monday by ijssuing a
twenty-page paper, containing a review of the prinei.
pal business enterprises of Boston, From this we
learn that the American Electric and Illuminating
Company of that city, which uses the Thomson and
Ilouston arc-light system, is making rapid progress.
The company was incorporated last May, and began
operations in September, It has now 200 lights in
use in Boston, with contracts for 100 more. The
central lighting station is situated in the basement of
the Massachusetts Charitable Mechanic Institute, on
1Iuntington avenue.  The motive power is commu-
nicated to the dynamos by means of a one hundred
and fifty horse power Wheelock engine, two fifty
horse power Lawrence engines, two rotary Wing en-
gines, one of thirty and onc of onc¢ hundred horse
power. The last named engines are the first of the
kind ever made or used for this purpose, which will
work with a direct attachment to the dynamo. The
total lighting capacity of the present central station
of the company is about 1,000 lamps, of 2,000 candle
powereach. There are about ninety towns and citicsin
New Englaud now dependent entirely upon gas, for
which the company has already procured a number
of charters, and it is intended to cstablish sub-com-
panies throughout the New England States asrapidly
us possible.  The total number of arc lights in use in
the United Statesis said by the Adrertiser to be over
75,000.

came

Frictional Electricity in the Press Room.

We looked into the press room of one of Doston’s
Iarge printing establishments this week,  The fore-
man was furions and the proprictor sorrowful. Fric-

tional electricity in the printed sheets of paper

HEd

| felt upon a hand being immersed in the pail.

trouble. It is an interesting and not uncommon phc-
nomenon, and is not, easily explained nor easily con-
trolled. It has puzzled Profs. Bell and Wadman,
and the best electricians we have about here. The
packing upon the press cylinder seems to act as an
inductor, and the paper leaves the press thoroughly
clectrofied. We watched a press running of 1,700
per hour. Suddenly the printed sheet clung about
the cylinder as though pasted upon it, and had to be
torn off in strips. Again, we lifted a few freshly
printed leaves, and they ripped and crackled like the
stitches in an old coat. Then we saw a lot of card-
board being printed. The sheets stuck together as
solid as a brick, and could not be separated until the
clectricity had partly passed off. A piece of printers’
brass rule placed in this pile of cardboard, with an
end projecting, threw off sparks when approached
within an ineh by another piece of rule. Two sheets
sucked together when held fourteen inches apart.
Wet rags placed around the delivery table and led
into a bucket of water charged the water with elec-
tricity in forty minutes so that a positive shock was
Elec-
trical currents were felt in the hands and arms upon
handling a pile of paper cight minutes after heing
printed. The hother to the printer is a considerable
one. It entails inconvenience and a serious Joss.
Valuable work is frequently spoiled by the elec-
tricity packing the lcaves so closely as to offset
the fresh ink. Then the presses have to bhe slow-
speeded with frequent stoppages. Nothing so de-
moralizes the pressman as the mystery of frictional
clectricity when under full headway.

Electric Bicyeles,

Electricity has long been threatening to displace
gas as an iluminant, Tt is now entering the field
against the horse as a means of traction. Two ¢mi-
nent electricians claiin to be able to bottle up twelve
horse power in a storage battery weighing three hun-
dred weight, and they promise to produce in a few
months a perfectly practical clectrie tricycle, capable
of running fiftcen or twenty miles without recharging
the accumulators, and able to ascend all such hills as
are now possible for the foot tricycle, and even
steeper gradients if auxilinry foot gearing be used
to help the electro-motor when the incline is great.

The weight of batteries will not exceed the weight
of a second rider, and il will run at the rate of seven
miles an hour. As the new motor will never go
lame, or shy, or hreak its knees, or eat its hend oft
when not employed, it is likely to prove s dangerous
rival to the horse. The quadruped, however, which
has survived steam nced not fear extinction by elec-
tricity.—all Mall Gazette.

Subscribe for the *“ REVIEW OF THE TELEGRATH
AND TELEPHONE.”

Mr. Williamm Baxter, inventor of the celebrated
Baxter engine, who has lately completed a contract
for lighting certain streetsin Jersey City, N. J., states:

¢ We arce running 56 lights (one 20 and two 18-light
dynamos).  These are driven by a Baxter automatic
cut-ofl vertical engine, 12 x 12 cylinder, 240 revolu-
tions per minunte, 70 Ihs, steam, cutting off at onc-
fourth stroke. The consumption of coal is less than
two lhs. per hour per light, the latter being the Fuller
cleetrical compauy’s standard lights of 2,000 candle
power cach.  We are using ordinary anthracite coal.
costing &4.60 per {on delivered in Jersey City,  The
ahove consumption of fuel inchudes also the henting
by steam of the building (26 x 100 feet) in which the
apparatis i placed. The building is constructed of
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IxpEX oF INVENTIONs FOR wHich LErreErs PaTent
oF THE UNITED STATES WERE GRANTED IN THE
WEeEK Exping Frusroany 23d, 18583,

271,169 Electric induction machine ; Addison G. Water-
house, New York.

21,152 Electric light ; Kdward Weston, Newark, N.J.

27142 Blectric locomotive 3 Charles G. Curtis and Fran-
¢is B. Crocker, New York.

271,175 Electromotor; sSchuyler S. Whecler, Charles G.
Curtis and Francis B. Crocker, New York.

271,171 Incandescent eleetric tamp ; Edward Weston, New
ark, N. J.

XLRG  Lightning conductor; Willian Brown, Duncan-
non, Pa.

271,059 Magazine elcctric lamp; Alenza T. Gifford, ’rovi-
dence, R 1.

200,090 Multiplex telegraphy ; Charles Seldon, Toledo, O,

270,907 Optical attachment for printing telegraphs ; W,
J. MeCausland, Philadelpbia, Pa.

271,188 Receiver for telephones ; Samuel H. Bartlett and
Henry E. Waite, New York.

Week ExpiNe Fen, 2, 1883,

L5  Automatic testing apparatus for telegraphic five-
alarm stations, (George F. Bulen, Jersey City, N, J,

251,583 Automatie firc-extinguishing and alurm system,
Charles E. Buaell, New llaven, Conn.

21999  Automatic switeli-stand, Oliver J. True, Port
Clinton, and lenry 1L, Iloughton, Elyria, O.

271,610 Circuit closer for telephone receivers, Edward C.
Dean, Washington, D, C.

21,47 Conmmutator for dynamo-clectric machines, Elihu
Thomson, New Britain, Conn.

25L28  Dymuno and magneto-electric machine, Chas A.
Seeley, New York, NO Y.

271,972 Dynamo-eleciric machine, Williamn  Baxter, Jr.,
Jersey City, N. J.

271,979 Dynamo-electric machine, Ebcnezer Gordon, New
York, N. Y.

271,091 Electrle regulator and alarm for incubators, I*.
Rooscbrook, Ehnira, N. Y.

271,091 Klectrical insulator, Demetrins M.Stewurd, Cinciu-
nati, O.

271,004  Electric gas-lighting burner, llenry J. Warren,
West Bridgewater, Mass.

271,707  Electrie hotel annunciator and fire alarm,Albert T.
Hess, Des Moines, La.

271,08 Electric current regulator, Elihu Thomson, New
Britain, Conn.

271,832 Electrical conductor, Perry G. Gardner, dr., J, W,
Leroy and Giles K. Tinker, North Adams, Mass.

271,721 EKlectric brake-setting apparatus, Jesse B, Low,
Pulaski, N. Y.

271,805 Electric gas-lighting burner, Charles 1I. Crockett,
Boston, Mass.

271,816 Electric arc lnmp, William L. Dudley, Covinglon,
Ky.

271,882 Electro-magnetic cur signal, John W. Marley,
Chicago, Il.

271,004 Electric mail conveyer, Eberhart Nicolaisen, New
York, N. Y.

271,913 Electric switch-board, Thomas J. Perrin, Brook-
lyn, N. Y.

271,914 Electrical switch-board, Thomas J. Perrin, Brook-
lyn, N, Y.

21,825 Fastening for electric circuit wires, Henry G.
Fiske, Springfield, Mass.

271,615 Governor for dynamo-electric machines, Thomas
A. Edison, Menlo Park, N. Y.

271,002 (alvanic battery, Abner M. Rosebrugh, Toronto,
Ontario, Can.,

271,613 Manufacture of incandescent eloctric lamps
Thomas A. Edison, Menlo Park, N. J.

241,750 Manufacture of covered or insulated wire, Joseph
D. Thomas, New York, N. Y.

271,008 Mouth-piece for telephone trausmitters, Auron 8,
Nichols, New Haven, Conn. '

271,058 Itailrond train tclegraph, William T, Waters, At-
lanta, Ga.

201,616 Regulator for dynamo-elcetric machine, Thomas
A. Edison, Menlo Park, N. J.

271,654 Regulator for dynamo-electric machines, John F.

Ott, Newark, N. J. i
. 2f1f597 Station switch for fire telegraphs, George F. Bulen,

sey City, N. J.
g2 Secondary battery, Alfved Haid, Rahway, N. J.
271582 Secondary battery, Charles Placide, Nezeraux,
ris, France. )
188 Secondary battery, James A. Maloney, Washing-
ton, D. C.
271,733 Tripod standard for lighting rods, T. M. Pattee
and T. D. Ridge, Greencastle, Ind.

T

271,898 Telephone, Charles T. Loring aud G. W. Pierce,
Boston, Mass. .
271,424 Telephone transmitter, Edward A. Shoettel, Brook-

I¥n, N. Y.
cdide

The American Iron and Steel Association officially
announces that the quantity of pig iron made in the
United States, in 1882, was 4,623,000 tons, which is
most 500,000 tons more than was cver before made
in one year in this countay.
- came

The Pennsylvavia Railroad Company has tried
the Brush arc light for illuminating its yard neav the
Union Depot, in Pittsburgh. The experiment prov-
ing successful, the company has recently added to
the number of lamps.

e 44

Jompared with 1874, Philadelphia shows an in-
crease of 150,000 in popudation, and has 280 miles of
paved streets more than it had at that time.  There
are also 53,000 more dwellings than there were then.

e

Business Notices.

The attention of persons intercsted in local tele-
araph and telephone organizations is respectfully
called to the clectrie lighting system of The Fuller
Electrical Company; and the practicability of mak-
ing arrangements with that company for the intro-
duction of its apparatus, either in isolated plants, or

through the formation of local companies desiring to
engage in the business of clectriclighting. The spec-
ially valuable feature of this company’s system may
be seen by examination of its apparatus in Boston,
Worcester, Providence, Hartford, New York City,
Brooklyn, Jersey City, Paterson, Philadelphia, Lan-
caster, Scranton, Syracuse, Rochester, Buffalo, Pitts-
burgh, Wheeling, Steubenville, Xenia, Dayton, Grand
Rupids, Chicago, Springfield, Belleville, St. Louis,

; 8t. Paul, aud many other smaller places throughout

the country. Correspondence is invited.
Tue FuLLER ELicTRicaL COoMPaNY,
44 East 14th Strect, New York City.
m e e

A Dictionary of Electricity, by enry Greer, N.
Y., Agent College of Electrical Engineering, 122
East 26th strect, New York. Octavo, $2.00. Pro-
fessor Edison says of it: “ It is exccedingly valu-
able to all interested in clectrical science. Leaving
out the old glass machine, sealing-wax, amber c¢x-
periments, &c., &c., and inserting cuts and descrip-
tions of the recent wonderful inventions, makes it
exceptionally interesting to clectricians and teleg-
raphers. Nearly every electrical inventor and
manufacturer in the world will find a deseription of
their invention or apparatus in it.”

—_——————

Storage of Electrical Energy, by Henry Greer, N.
Y., Agent College of Electrical Engineering. Paper
binding, 50 cents. One of the latest and best publi-
catiouns on this interesting subject.

$1.00

THEBESTESTPENFORTHELEASTESTMONEY.

THE KERNER STYLOGRAPHIC PEN.

$1.00

Bank Clerks, Railroad men,
EsT, and always gives satisfaction.
We manufacture the following styles:

No. 1 Pen, plain
No. 2, engraved
Any of the above sent pos

and everybody who has tried it.

....$1.00
.eon 1,25
paid on receipt of price.

THE KERNER STYLOGRAPHIC PEN CO,. 59 and 61 LIBERTY ST., NEW YORK.

THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS.

Holds more ink, writes longer without refilling, writes better, never blots,
never fails.
It is something everyone who writes ought to have,

It is endorsed by Telegraphers, Post Office and
It is not only the BEsT Pen, but the CHEAT-

We have hundreds of unsolicited testimonials as to its merits.

No. 3, gold, mounted........
No. 4, entire gold eap.................

Enclose 10c. for registration.

HOLMES, BOOTH & HAYDENS,

MANUFACTURERS OF

FIREPROOF ELECTRIC LIGHT WIRE,

From Pure Lake Superior Copper, conductivity guaranteed.

PATENT

“K. K" INSULATED COPPER AND IRON WIRE

18 FEDERAL STREET, BOSTON.

WORKS AT WATERBURY, CONN.
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All Persons Sending for

Catalogucs, or ordering articles advertised in our
columns, will do us and our Advertisers both a great
favor by mentioning that they saw the advertisement
in

THE REVIEW OF THE

Telegraph and Telephone.

INTERNATIONAL

Blectric EXhibition

VIENNA, (883.

The Commission of the International Electric 19x-
hibition at Vienus, 1883, gives due notice to the pub-
lic that this Exhibition is to take place in the course
of this year, to be opened on the Ist August, and
to be closed on the 31st October, and cordially
invite Exhibitors and Visitors.

The Regulations and the blanks necessary for Ap-
plications are to be had at the Aunstrian-Ilunga-
rian Consuls.

The objects to be exposed wiil comprise all Ma-
chinery, ~Apparatuses and Implements connected
with Electrotechnic.

It will certaiuly afford a good opportunity to in-
ventors to show their latest improvements.

This Exhibition is greatly favored by the Austrian
Government, and wil%be held in the Rotunda of the
well-remembered Universal Exhibition of 1873,

Exhibitors nre requested to procure the necessary

S, 1. SAPORTAS & c0,,

58 Exchange Place,
NEW YORK.

Edison Electric Light Co.............
Edisor Co. for Isolated Lig‘ntiné ......
Edison Illuminating Co. of N. X

Edison Electric Light Co. of Europe...
Brush (Parent Co.)............ RETTEED
Brush Illuminating Co. of N. X.......
United States Electric Lighting Co. ...
United States Electric Iltum’'g of U. B..
Fuller Electrical Co. (preferred stock). .
Fuller Electrical Co. (common stock). .
Bought and Sold..c.e.connvuniiniiaes

Quotations Furnished on Application.

HAINES BROS.,
Promoters z Brokers

’ 55 Broadway, N.Y.

Electrical stocks a specialty.

THE “DIAMOND?”

Carhon Tephune Datiry.

[ PATENT APPLIED FOR.]
Jar, 6 inches high, 4 inches square.
FITS ANY TELEPHONE BOX.

HAS MORE THAN

Double the Carbon Surface

OF ANY OTHER BATTERY.
EXCELS FOR

Constancy, Simplicity and Price.

ELEMENTS.

7 Stioks Round Carbon, & in. diameter, 5% in. long,
Amalgamated Zinc, § diam,

Sal ammoniac.

Price Complete, §1.25 per Cell.
Subject to Liberal Discount in Quantities,

[F.—\(‘ KIMILE OF LABEL, REDUCED IN FIZE.]

THE “DIAMOND" CARBON BATTERY

DIRECTIONS.

V.—Puace in the Jar sixoances hew Sat Ammonise, which thoroughly dheSive,
6lling with water 10 the thoulder ol the jar,

2.=S5ze that the cover fits na neagly aw tizhs as powibiesand fhar the rubber pa
the znc yesta on the top of the glass.

'.—-lé«p ma dry plice i paeslile. be careful that a good, firm, cJean contacate
aade.

INOTICH:!

part of 1ho Dactery except the glmah made at our oom Factorles,
we-watranl the jiality, and porchasers may avured of uniforminy sod care
fulness in manufictiee.

Fhe Batiery hax-mare than dovilde the Carbon swrfaze af azy other, andaw
wnafl parts ta gev out of eraerar lost; it is afsa easily ana cneasly reewed
MANUFACTURED BY

THE ELECTRICAL SUPPLY CO,

Asevery

Warehouno: 108 Liberty Btrest,

A. C. NORTHROP.,

WATERBURY, CONN.

[RON AND BRASS MACHINE SCREWS,

Zinc in Sheets and Plate
FOR ELECTRICAL PURPOSES.
PARTS FOR TELEGRAPIL AXD TELEPHOXE INSTREVENTS

MANUFACTUERED FROM

.

|

Iron, Brass, Steel or Zinec.

|

| Opportumity to  Estimate on patented articles. from Sheet
Metal, Rod or Brass Castings, respectfully solicited,

A. L. BOCART,
' ELECTRICIAN,
No. 22 UNION SQUARE, X. Y., &th Avenue Side,

PATENTEE
And Manufacturer of every variety of

Glnteis Gaa-LigbAine Amaratus

For Theatres, Churches, Public and
Private Buildings.

THE TRADE FURNISHED
WITH
The most complete ascortment of Flectrie Lighting Burners,
including Pendant, Ratchet, Argand, Billiard Table,
Candle, Automatic, and Vibrators, also
Clough, Maxim, Tirrell Ring and Arm Burners, for use with
Machine Gas.

BATTERIES, PRIMARY COILS, THREE STYLES OF AU.
TOMATIC CUT-OFFS, AND ALL SUPPLIER
NECESSARY IN FITTING UP
BUILDINGS.

ALL APPARATUS PATENTED.
Also, Burglar Alarms, Annunciators, Call Bells, &c.

THE ANSONIA

Brass & Copper Co,,

MANUFACTURERS OF

PURL ELEGTRIC GOPPER WIRE,

For Maguets, Telephones, Electric Lights, etc.

WITE HE. SPLITDORF'S FATENTED LIQUID INSULATION COVERED
WITH COTTON OR SILE.

LINE WIRE.
FiRE PrOOF HOUSE AND OFFICE WIRE
vmae FOR INDOOR USE IN ELECTRIC LIGHTING.
WROUGHT METAL CONGS, FOR ANNUMNCIATORS, TELEPHONES, e,
ZINC RODS, BATTERY COPPER, &c.

N1 NISFECrLcn~a M. N0
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Jonn P. Lomrixg,

Jqux TURNER,
Sce. and Treas.

President.

THEYE

DCENTRAL AMERICAN
Telegranh & Telephone Go. »

CAPITAL STOCK, - $100,000.
SHARES 810 EACH.
FULL PAID AND NON-ASSESSABLE.

This Company has acquired and owns «ll the tele-
phonic rights formerly the property of the American
Bell Telephone Company, Coutincutal Telephone
Company, and the Tropical Americin Telephoune
Company, Limited, in Central America and
Panama,

The Company BUYS its telephounes and trans-
mitters, and thereby avoids paying voyalties.

A limited number of the shares of the stock is
offered for sale at §5 per share.

Address,

JOHN P. LORING, Treasurer,
N Sears’' Building, BOSTON,SMass.

“DAINE & LADD,

HALBERT E. PAINE, Late Commissioner of Patents.
S$TORY B. LADD.

ttorneys in Patent Causes
And Solicitors,
WASHINGTOIN, D. C.

BANNING & BANNING,
PATENT ATTORNEYS

SOLICITORS,

21 Park Row, Honore Building.
NEW YORK. CHICAGO,

CONNOLLY BROS&cMe Tl

PATENT ATTORNEYS

AND

SOLICITORS,

Flectrical Cases a Specialty.

‘1 GRANT ST., PITTSBURGH, PA
944 F STREET, WASHINGTON, D. €.

—AND—

{001 CHESTNUT STREET, PHILADELPHIA, PA.

REVIEW OF "'HE TELEGRAPA AND TELEPHONE.

Philadelphia, Pa.,

MANUFACTURERS OF

Teloghone, Teegranh & Elatrice

INSTRUMENTS and SUPPLIES.

Among our Specialties are the Celebrated

Not the Cheapest, but guaranteed the Best.
COMPLETE OUTFIT ONLY $5.00.

L'he Fitch Chlorine Battery, patented Sept 16, 1879,
acknowledged the Xest Bultery in use for Telephones,
Annunciators, Call Bells, ete, | Price, $1.50 per cell.  Liberal
discount to the trade.

_The Acme Steel Lever Key, best und most perfect
Key ever placed before the telegraphic profession ; endorsed
by hundreds of the most expert telegraphers in the country.
Price by mail, $3.00.

The Original Glant Sounder, price §$4.00 by mail.
Send tor our catalogues and priee lists.  Coreespondence

solieited.
PARTRICK & CARTER,

Telephone, Telegraph and Electrical Instruments
and Supplies of every description.

No. 144 SOUTH 2d STREET, PHILADELPHIA, PA.

SHORT-HAND WRITING

thoroughly taught by mail.
e

Good situations procured all pu-
pils when thoroughly compe-
tent. First-class stenographers
furnished railroad officials with-
out charge for my scrvices
Correspondence solicited.

CALIGRAPHS SOLD. )
Specinl inducements offered

business men, lawyers, stenog-
raphers and railroad officers.

Send for COLLE(: REPORTER and caligraph circulars to

W. G. CHAFFEE, Oswego, N. Y.

THE WEST INDIE
Tlngnagh & Telophons Company,

IINMITED.

CAPITAL STOCK, $150,000.
SEARES, $10 EACH. FULL PATD ARE NON-ASSESSIBLE.

Transfer Office, LONG BRANCH, NEW JERSEY.

T, ¢C. MORFORD,
Register @ Transfers.

This company has acquived and owns all the telephonic
rights formerly the property of the Continental Telephone
Co. and Tropical Ameriean Telephone Co., Limited, includ-
ing the cxcusive right, for a term of years, of selling, leasing,
and using in the islands of Hayti, San Dowmingo, Jamaica
Porto Rico, St. Croix, Vieque, Culebra and St, Thomas, ol
Telephones, Blake Trapsmitters and all other telephonic
appavatus nanufactured by the AMERICAN BRLL ThlE-
PHONE CO., under patents owned or controlled by it in the
United States and Canada, has been granted coiscessions
from the Governments of the Islands for exclusive right to
the exchunge systems for telephones. This Company  Buys
thcir1 Telophonas and Transmitters, thereby avoid paying
royalties.

A PORTION OF THE STOCK FOR SALE.

Address

The West India Telegraph and Telephone Co.
CHILLICOTHE, OHIO.

PARTRICK & CARTER, |

o

DELANO & HAINES,
PROMOTERS and BROKERS

Formerly of 55 Broadway, have removed to new
and commodions quarters in

TEMPLE COURT, & BEEKMAY STREEN,

We make a specinlty of thé organization of companies
the development of enterprises of unquestionable
merit, and obtaining ecapital for the same. Sole
agency for the dmerican Diamond Rock Drill and the
Aliner’s Hand Drill for the Republic of Mexico.

EXECUTIVE OFFICES OF .

“THE MEXICAN TELEPHONE (0.”

AND

The Tropical American Telephone Co.,

(LIMITED.)

These companies have aequired and own, in their
respective territories, all the telephone rights formerly
the property of the Continental Telephone Co., in-
cluding the ceclusize 1ight for a term of years, of scll-
ing, leasing and using Bell Telepeoncs, Blake Trans-
mitters, and all other telephonic apparatus manufac-
tured by the Ameriean ell Telephone Co., under
patents owned or comtrolled Ly it in the United
States and Canada. )

Valuable Telephone Territory

can be had by parties who can furnish the money
requisite to develop it, in the Republic of Mexico,
the West India Islands, aud Sonth Ameriea,

BOOKSSELECTRICIANS!

Crompton, R. E.—Electric Light, 40c.
Thompson, 8. P.—BStorage of Electricity, 20c.
Ayrton, W, E.—Storage of Energy, 20c.
Bell, A. G.—Lecture on the Telephone, €0c.
Sprague, J. T.—Electric Light, 40c.

Ayrton, W, E.—Electric Railways, 20c.

E. & F. N. SPON, 44 Murray St, N. V.

GEO. H. WHIPPLE,

56 Wall St., N.Y.

ELECTRIC LIGHT,
TELEPIIONE,
TELEGRAPL,

— AND —

Miscellanams Stocks.
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VAN DEPOELE FLECTRIC LIGHT COMPANY, ’MAGNET STEEL

MAKERS OF

D Electric Lighting Apparatus.

OFFICE & WORKS, YAN BUREN & FRANKLIN §18., CHICAGO, ILLS., U.§. A,

" This Company has fully established its | ST ]: E L F O R I\/[ AG N ETS

record for construction of the most np-
proved system of Electric Lighting Ap- ,
paratus. Produciug lights of the highest | )
standard of ‘purity, and requiring the ; And warranted superior to all other brands,
smallest consumption of power compared

with the result obiained; the sysiem hav- CHROME STEEL W ORKS
i 7

ing been examined aud tested by the most
competent electrieal judges in America S 1. Konx. Prop’
and Europe with the most satisfactory ¢ P. 11“-,.;..‘:3&';;‘“. Brooklyn, E. D., N. Y.
conclusions. This Companpy are prepared

to compete for the furnishing of Electric

Plants of any capacity required. TE L EG R A P H
Catalogues and Price Lists, containing Testimonials and list of parties using this

svstem, will be furnished on application. ‘

JOHN M. PATTERSON, = w waawen,  Telephone Poles,

Manufacturer of

%‘P’mfwm Sroker,  ELECTRO-MEDICAL pocﬁEJ’Aﬁé,L‘!s (CEDAR, CHESTNUT AXD SPRUCE)
Tclephonw anl Eleetrieal Ay Apparalus 2 22 Lins and Brachels, Painted and Plain,

A SPECIALTY. CONSTRUCTOR OF TEL. LINES.

. 91 GRANT STREET, GEORGE Q. DOW,
: | PITTSBURGE, PA, |

The “MORSE” LEARNERY' II\TSTRUMENT THE BEST.

AND ALL KINDS OF

CHROME CAST STEEL.

A SPECIALTY,

—AND—

Prices.

send for Catalogue E-J'd
‘0sg1“Topsodx g PEUwRRL)
18 |BPA 2841 PAPIBMY

NORTH EPPING, N. II.

36 John Streoet, New York.

complcete with Battery, Book of
Instruction, Wire, Chemicals and
all necessary materials for oper-
ating.

“Morse" Instrument alone, without battery.........ceveriiieaeiiniaecs oo $3.00
“ Morse » Instrument without battery, and wound with fine wire for lines of
one to fifteen miles ves
Cell of battery cOmplete. ... ..coiv oiriersersntiireserenrsrsnen.one sasaeemosee
* Morse ** Learners’ Instrument without battery, sent by mail...............

(Battery cannot be sent by mall.)

55 Goods sent C. 0. D, to all points if one-third of the
amount of the bill is sent with the order. Remit by Draft,
Postal Money Order, or Registered Letter. Favorable arrange-
ments made ‘with Agents everywhere.

1%~ We will in every case refitnd any remite
tance made us for these goods, If they are not
found to be entircly satis(nctory.

You are sure of getting the BEST THAT IS MADE
-if you select the ¢ MORSE.”

13 99 is a full size, well made, complete MORSE TELEGRAPH
The Morse APPARATUS, of the latest and best form for learners,
including handsome Giant Sounder and Curved Key, and a large Cell of the best Gravity
Battery, latest form.

IT IS THE BEST WORKING SET (F LEARNERS' INSTRUMENTS FOR SHORT OR LONG LINES, FROM A
FEW FEET UP T0 TWENTY MILES IN LENGTH, YET QFFERED.

J. H. BUNNELL & CO.,

- —a -- [ B | ' 1 ' ™ T 1
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|comb’s New Amplifying Telephones

The Latest and Best,
These new instruments cmbody
recent and important improve-
A ments. They excel in clear=
1 ness and volume ot Tone,
The only durible and reliable
suhstitute for the Electric Tele-
yhones.  Highly commended by
msiness men. Work Two

Miles. Price, §10 per sct.

i Used with Galv, Steel
 Cable Wire, price 3c¢ts. per
rod. llstrated circulars and
il testimonials sent tree.  (Men
@ tion this journal.)

Address,

. HOLCOMB & 00., Atwater Block, Cleveland, 0.

Jnion Bectric M’f’g (o,

Nos. 7 & 9 BOND STREET,

NEW YORK.

TLEGRATH EHGINERRS & CONTRAVTONS,

MANUFACTURERS O

elegraph Instruments,
Gold and Stock Tnstruments,
Electric Light Apparatus,

Domestic Appliances,

District System and
' Tire Alarm Boxes,
Telephone Apparatus, &e.
DEALERS IN-

ELECTRICAL SUPPLIES

ALL IKINIDS.

Railway Signals,

or

Agenlts for sule of zoods of the celebrated
SILVERTOWN WORKS, LONDON,

Agents [or the American Insulator Co.

Agents for the Oelebrated K. K. Insulated Wire,

ALSU

THE KERNER STYLOGRAPHIC PEN.

ALFRED T. MOORE,

MANUFACTURER OV

INSULATED WIRE,

—POR—

Telephone, Telegraph and Electric Light,

ch, Line and Annunciator
WIRE,

Magnet Wire and Flexible Cordage.

200 & 202 N. THIRD STREET,
PHILADELPHIA, PA!

THE BISHOP

Gutta-Percha Works

(SAMUEL BOARDNMAN, Agent)

Original and only Manufacturers in the United States of

GUTTA-PERCIIA INSULATED

Submarine Telegraph Cables,

50 Regular Nizes—One to Teu Conductors,

Subterranean Telegraph Cables,

Hempen-Armored Covered.

Rerial Telegraph Cables,

Lead or Hempen (‘overed.

ANTILINDUCTION

Telephone (Lead-Covered) Cables,

as used by the Metropolitan Telephone and Telegraph
Company.

Torpedo Cables,

Kecommended by the European and Scuth American
Governments.

Lead-Covered Cables,

For Canal and Streamlet Crossings.

GUTTA-PERCHA

OFFICE WIRE, FUSE, LEADING AND CON
NECTING WIRE,
Yor Subaqueons, Mining and all other Electricul purposes
MARK’S COMPOUND INSULATED WIRLE,

For Oftice, Outdoor, linderground and Battery Use.

G. P. OFFICE WIRE, COTTON-COVERED.

ALSO HAVE ALWAYS ON HAND
WIRES oF EVERY VARIETY or INSULATION,

agnet Wire, Telephone Flexible Cords, Flexible Elevator.
Cables, Electric Cordage,
BURGLAR-ALARM AND ANNUNCIATOR
WIRE,
Electric Light Wire, Cordage and Cables, Lead-Covered
Wire, nud Every Description of
2
PURE GUTTA-PERCIIA GOODS,
Gutta-Percha Sheet, for Cuble Splices; (. P. Chemical
Vessels for Acids, ete.
Ageuts for Reception of Orders and Sale of Goods:
L. (i, TILLOTSON & CO., 5 aud 7 Dey Street, New York.
WILLIAM HEATON, 303 Chestnut Street, PPhiladelphia.
THIRTY-THREE YEARS' EXPERIENCE HAS TAUGHT
US THAT NEITHER THE ELECTRICAL NOR MECHANI-
CAL QUALITIES OF EITHER GUTTA-PERCiIA OR COP-
PER DETERIORATE BY LONG WORKING OR SUBMER-

RINE TELEGRAPH CABLE WILL BE THAT IN WHICII
THESE (ONDITIONS WERE FULFILLED.—Ewxtract from
Report on Cables, by Willoughby Smith, Mauufactured by

The Bishop Gutta-Percha Works.

Address all communications to
W. W, MARKS, Superlutendent.

420, 422, 424 and 426 East 25th Street, New York,
OFFicE AT TRE WORKS, -

~ PLATINUM

~—FOR—

atenil & Moshaninal P,

IMPORTED AND FOR SALE BY

The §. §. White Dental Manufact’g Co.,

PHILADELPHIA—CQChestnut St., cor 12th.
NEW YORK—767 and 769 Broadway.
BOSTON—160 Tremont Street.
CHICAGO—14 and 16 . Madison Street.

THT1.

LAW BATTERY.

=i

The BEST Open Circuit Battery in tne
World and the CHEAPEST,

Combines all the advantages of the best of the

others, without any of their disadvantages.
Thousands sold monthly. Send for circular.
Manufactured and sold Ly the

LAW TELEGRAPH CO,

140 FULTON ST, NEW YORK.

F. E. KINSMAN & CO.

145 BROADWAY—386 LIBERTY ST., NEW YORK.

TELEPHOKE,
Telegraph and Electric Light

SUPPLIES.

DEALERS IN

Electvical G oodls.

INYENTORS' AND MANUFACTURERS’ AGENTS.
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This paper will be devoted to the sole purpose of
keeping you conversant and thoroughly posted on all :
topics of an electrical nature, which may he hrought.'
out from time to time, in this country und ]',ump(

L. 6. TILLOTSON & CO.

Manufacturers, Tmporters aud Dealers n

RAILWAY |
TRLEGRAPH & TRLEPHONE
SUPPLIES

OF EVERY DESCRIPTION,

Nos. 5 & 7 DEY STREET,

NEW YORK.

Porta,ble
Electric
Lighter.

PRICE, $5.00.

A scientific and ccounmlcﬂ apparatus for lighting
s patented in the Umtcd States, Mz ay 27, 1879, and Ma)
26, 1842; complete in itself; requiring no extra power,
the cleetric current l)cmg generated by chemic al
'mlmn

Portable Electric Lighter with
 BURGLAR ALARM

Price $10. We make attachments by means of
which our Electric Lighter can he converted into a
. reliable Burglar Alarm, confronting the trespasser
cwith light aud alarm bell ot the same instant.

A"Luls wanted all over the conntry.  Liberal dis-
: counta Buclose stamp for eireular.

PORTABLE ELECTRIC LIGHT CO.
22 Water Street, Boston, Mass,

Incorporated under the Inws of Massachusette, Dee, 1882,
;

GEORGE WESTINGHOUSE, Jr.

RALPH BAGALEY,
President.

Secretary and Treasurer.

H. H. WESTINGHOUSE,
Superinfendent.

The Westinghouse Engine

AS CONNECTED DIRECT

—_— ) —

Dynamo Electric Machines

OFF ANY MAKE

For Electric Lichting.

ALSO

INDEPENDENT ENCINES

) For driving by Belt without Counter-
Shayting.

&end for Hlustrated Cireular.

THE WESTINGHOUSE MACHINE COMPANY,

Works at Pittsburgh, Pa. 92 and 94 LIBERTY STREET, NEW YORK.
Western Office, 14 South Canal St., Chicago, !ll.

-4 HE. OFFICE & WAREHOUSE
/ ‘ﬂ'é(é”"s wiTh ITCAL' 117819 LIBERTY ST,
/mGH ELECTR \ NVEV

NN

The \Volkq of the JNo. A\ Rossuinas BoNs Co., at Tienton, N. J.. have facilities for producing large
quantities of 1ele; trr'\ph Wire on short notice. The Belgian system of rolling Jong lengths of wire rods,
and lmplovcd methods of gllv'mmusr, were first introduecd in the United thvc at these works, It incures
1he production of wire with fow 10ints. nnd witl n thiolr seatine of 2ine

b, HORKS N
: '\RY_\\"O\\ A\R ¥

PhoshonBrone Telphone Wi,

o %/Ju- %&f%& e

COMBINES HIGH ELECTRICAL CONDUCTIVITY
AND RESISTANCE TO CORROSION WITH
LIGHTNESS AND TENACITY.

Standard Szzes, 16, 17 and 18, Stubs’ Gauge.
ADDRESS:

THE PHOSPHOR-BRONZE SMELTING 0., Limited,
512 ARCH STREET, PHILADELPHIA, PA.

Owners of the TUnited States Phosphor-Bronze Patents,
Sole Mannfactarers of Phosphor-Bronze in the United States.

J. i, LONGSTREET,

MANUKFACTURER OF

Telograph and Telephone Supplies

OF EVERY DESCRIPTION.
© Barclay Street,

NEW VORK.

CARBON POINTS

Electric Lamps,

PLATES FOR BATTERIES.

We make a superior earbon for clectric lamps;
straight, burning with a clear white light, and of the
greatest possible durability.

Our Battery Plates are the best in the market.

Send for samples and price list.

Boulton Carbon Co.

CLEVELAND, OHIO.

ELE TELEPHON
TELEGRAPH

UPPLlES
> <y

HEL/

UPPLY (3. 7y ST.

T
ig LiBER B2 NEWYORK |

RLEC ‘f/“%
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Davis & Warrs

.].‘31&I,J'_[_‘Il\[(.')fl};lﬁ, MD.

AUTHORIZED MANUPAUTUHRERS T0

Amatiean el Teleohons o,

Weclaimour Latest Improved

MAGCNETO BELLS

Tl are the very best in use. They

are unexcelied in strength,
and are fitted with wodseless
brass tooth gearing, whieh is
alinays ahsolute and reliadle,
Nou rubber bands to streteh
and lose their grip; no fric-
tion to get out of adjustment.

Our AUTOMATIQ
SHUNT is the simplest and
most  unfailing  yet  intro-
duced.

yue
,.—{\‘

We make the lids of our
boxes of seasoned mahogany,
whicl insures against shrink-
age, and at the same time
gives our bells a very hand-
some appearance.

We are always happy to
seml samples to managers of  exchanges, and in-
(ite all to try our bells hefore ordering elsewhere,
ing Agents for the State of Maryland, and Pro
ors of the Baltimore Exchange, we are practically
versunt with the Telephone business, and’ know
exactly what is necded.

TRLEPIONE AND TELEGRAPI SUPPLIES

OF EVERY DESCRIPTION.

CORRHSPONDKNCE SOLICITIND,

FOTOGRAFS

TAKEN ON THE GROUND FLOOR
AT 233 BROADWAY,

From Morning until night by

A

o

i W. KURTZ,
6 &7 Bast "23dj St., Madison Square.

WESTERN

Electric Company,

CHICAGO—INDIANAROLIS—NEW YORE, -

MANUFACTURERS OF

TelegraphInstruments|

AND SUPPLIES.

Insuluted Copper Wires, Electrie Bells and Annunciators,
Burzlhir Alarms, the Eleetro-Mecurial Fire Alarm, Eleetro-
Medical Apparatus, Electric Gas-Lizbting Apparatus, Edi-
sen's Electric Pen and Duplicaving Press, the Gamewell Fire
Alarm Telegraph Apparatus, Bi-Polar and Carbon Tele- |
phones, Telephone Exchange  Apparatus, Underground
Cables.

ANXSON STAGER, President. ’ ENOS M. BARTON, V-Prest.

CATALOGUES

Sent by mail on receipt of price in stamps or currency.

Pages.  Price.
I—Complete Set of Catalogues..... ......... 236 20¢.
1[—"Telegraph hustruments and Supplies..... 64 te.

iV—Insulated Wire dncluded in 11).
V—LElectrie Bells, Annunciators, Electro-Mer-

curial Fire Alarm.....cooovvaeiiiiiii, 32 3o:
YI—Electro-Medical Apparvatus............... 32

Vil—Manual of Telegraphy and Catalogue of
Private Line Instruments.............. 32 free.
VIII—Condensed Price List.....cooveviviiiiennnns 20 free.
X—Electric Bells, ete  Descriptive.......... 12 3e,
XT—Maugnets for Mills,. ... ..., a0 3.
Sir Wm. Thomson's Nautical Instruments 24 be.

CHARLES WILLIAMS, JR.,

{ ESTABLISUED IN 1858.)

Nos. 109-115 COURT STREET,
BOSTON, MASS.
AUTHORIZED MANUFACTURER OF

THE AMERICAN

Bell Telephone Co.

Magneto, Crank

AND

Push Button
Call Bells,
Electric Bells,
District Bells

AND

Switches for Exchanges,

Annunciators, Etc.

Telegraph and Eleetrical Instruments,
Datteries, Wire, Insulators, and Tels-

i
YRISM BATTERY, COMPLETE.

Size of Jar, 6x41¢ inches,

The Great Telephone Battery.

» THE STANDARD OPEN CIRCUIT BATTERY
OF THE WORLD.

Ovor 500,000 cells now in use in the United
Sta‘es and (,000,000 in Europe.

TELEPHONE COMPANIES.
The Simplest, Cleaneet, Most Durabla Most Economieal,

Beware of Infringements and Cheap Tmitations.

LECLANCHE BATTERY CO.

149 W. 1Bth St, N, Y,
L. G. TILLOTSON & €0., 5 & 7 Dey St., N. Y.

flectric Light “Apparatos

oR

ELECTRICAL lNS’l‘llUMIﬁN'I‘S:
Of Every Description

BUILT BY DAY OR CONTRACT,

Have had five ycars' expericnee building Electric Light
Apparatus. Facilities for making complete apparatus for
50 Arc Lights a day. Everything made on the INTER~
CHANCEABLE system. Twenty years’ experience design-
ing and building Special and Labor-8aving Machinery. Esti-

mates given. Correspondence solicited.

JAMES BRADY,

(Suc'r T0 BRADY MFa. Co.)

plione Supplies of every Description.

267 & 2569 Water Street, Brooklyn,N. Y.




REVIEW OF THE TELEGRAPH AND TELEPHONE.

[MRreh 1 1883

-

OMPANY,

§

4
[

. J |
WESTERN ELECTRIC C

TRLEGRAPH AND TELEPHONE APPARATUS AND SUPPLIES,

The Best of Everything at Bottom Prices.

AGDAY

Manufacturer of

KERITE INSULATED

elegraph and Telephone

WIRE AND CABLES.

OFFICE, 120 BROADWAY, NEW YORK.
TAOTORY, SEYMOUR, CONN,
ANTI-INDUCTION KERITE

TELEPHONE CABLES.

Some cof them TW. MILES IN LENGIH, are in
use in scveral cities, und are found to WORK
PERFECTLY for that distance.

Eminent Electricians and Practical Telegraphists

Commend and recognize the Kerite insulation as
saperior to all others At the CENTENNIAL Ix-
umirion at Philadelphia, Sir Winniay
TiomsoR, the eminent Flectrician and
Seientist, awarded o the

KERITE INSULATED WIRE AnD CABLES
A DIPI.OM.A.

For ‘“ Excellence of the Insulation and
Durability of the Insulator.”

CLARK B. HOTCHKISS, Gen. Acr.
120 BROADWAY, NEW YORK.

American Electrical Works,

(Formerly EUGENE F. PHILLIPS),

MANUFACTURERS OF

PATENT FINISHED

Insulated Elsctris Wires,

' TELEPHONE AND ELECTRIC
| CORDAGE,

BLECTRIC LIGHT WIRE.

MAGNET WIRE,

Patent Rubber-Covered Wire, Burglar
Alarm and Annunciator Wire, Lead-
Encased Wire, Anti-Induction Aerial
and Underground Cables, etc., etc.

QFFICE ANXD FACTORY :

67 STEWART ST., PROVIDENGE, R. I,

EUGENE F. PHILLIPS, President.
W. 1. SAWYER. Recretary

and Electrician,

Th AmeeeenBeHTelephen 0,

W. . FOXBES, President. . R. DRIVER, Treasurer
THEQ. N. VAlL, General Manager.

GROUND LINE

This Company, owning the Original Patents of
Alexander Graham Bell for the Electrie Speakinge
Telephone, and other patents covering improvement =
upon the same, and -controlling, exeept for eertain
limited territory, under an arrangement with the
Western Union Telegraph Company, the Gold anel
Stock Telegraph Company, the American Speaking:
Telephone Company, and the Harmonie ’Te]v(rmph
Company, the patents owned by these companies,
is now prepared to furnish, upon application, cither
directly or through any of its licensees, ’lclophoum of
different styles, and applicable to a variety of nses

This company desives to arrange with persons of
responsibility for establishing

District or Exchange Systems,

in all unoceupied territory, simi'ar to those now i
opceration in all the prineipal cities in this country.

Responsible and energetic persons are required 1o
act as licensees for the purpose of establishing

PRIVATE LINE AND CLUB LINE

systems, for business or social uscs.
duce the Telephone for

SPEAKING TURE

purposes, for which insruments will be Jeased for a
term of years at & nominal rental.

This Company will arrange for Telephone lines ..
tween cities and towns where Exchange system=
already exist. in order to afford facilities for persoun 1
commuication hetween subseribers or customers o
such systems.

We respectfully mmvite altention to this matter, wned
any further information relating thereto ean hee ohy-
tained from the Company,

No. 95 MILK STREET, BOSTON, MASS.

Also to intro-

AL persons using Telephones. not Heensed by this
Company, nre here by respectfully notified that they
are liahle to |~m~«(u(lun, and for dunages for in-

fringement, and will be pmﬂcnxt(d aceordingly to
the ful extent of ihe ww.



