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THE BRUSH ELECTRIC WORKS
AT CLEVELAND, OHIO.
BY H. C. HOVEY.

The remarkable inventions
of Mr. Charles F. Brush have
been made available and re-
munerative by the Brush
Electric Company, who are
the sole owners of all his pa-
tents. This combination of
inventive genius and business
sagacity has, within the last
decade, done much to revo-
lutionize the artificial illumi-
nation of the world, and built
up a business in whose vari-
ous branches more than
$25,000,00) are now invested.
The earlier experiments and
achievements of this company
have already been described.
(SCIENTIFIC AMERICAN, April
2,1881, Nov. 1, 1884 ; and SuPp-
PLEMENT, No. 274.) Myobject
now is to lay before the pub-
lic a full account of the works
in their present enlarged and
highly improved condition.

The entire area oceupied by
the buildings is about seven
acres. The main machine
shop is one story high and 265
feet by 122 feet in its dimen-
sions. The ‘‘cathedral,” so
called on account of its pecu-
liar shape, is two and a half
stories high, and measures on
the ground plan 200 by 100 feet.
The power building is 120 by
110 feet; the carbon house,
600 by 62 feet; the pattern
room and carpenter shop, 120
by 70 feet ; the lumber rooin,
80 by 50 feet ; the coke house,
two stories high, 160 by 60
feet ; besides the oil room, tin
shop, blacksmith shop, sta-
bles, etc. There are five tall
chimneys, about 125 feet high,
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besides several smaller ones.
There is an exhibition hall for
showing all the styles of
lamps, dynamos, electroplat-
ing apparatus, electric mo-
tors, and other machines con-
structed here. An incande-
scence machine in the factory
supplies whatever light may
be needed, and there is an
auxiliary storage battery in
the basement, the current for
charging which comes from
a machine in the factory.
This same machine also
charges the batteries for
several oftices in the factory,
for the engine room, the arma-
ture and magnet department,
and the stables.

The main shops are entered
from Mason Street, where is
also the time keeper’s office.
Happening to be there at the
close of the day, I noticed that
each of the 400 workmen who
filed through the gate drop-
ped acard into a box provided
for the purpose. On inquiry
I learned that at the begin-
ning of each day’s work every
workman is provided, as he
enters the” factory, with a
daily time ticket, on which
he records during the day
the particular kind of work
he is doing and the mumber
of hours he has worked.
These tickets are all collected
at night, and by this simple
system the superintendent
readily keeps track of the
workmen, and ascertains the
exact cost of all repairs and
all new work.

In the main shop are manu-
factured the dynamos, arc
lamps, and indeed all other

(Continued on page 308 )
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GENERAL MANUFAGTORY OF THE BRUSH ELECTRIC COMPANY, CLEVELAND OHIO.—INTERIOR OF MAIN MACHINE ROOM.
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STATE INTERFERENCE WITH PATENTS.
The Supreme Court of the United Statesdecided long
agothat all State laws for regulating the sale or dispo-

sition of patented inventions were unconstitutional

and void, for the reason that the exclusive authority
in such matters is by the Constitution exclusively vest-
ed in the Congress.

For some unexplained reason, the authorities of the
State of Indiana have for years treated the Supreme
Court decisions with contempt, and there are to-day
among the Indiana statutes several laws relating to
patents that are at variance with the paramount au-
thority of the United Statgs. The most recent Indi-
anian effort in this line is the new State law that regu-
lates the price at which patented telephones may be
sold. The law specifies that no telephone company
shall charge more than $3 a month for use of same ;
thus taking entirely away from the patentee all voice
in or control of hisinvention. The validity of this law
has been sustained by the highesttribunal of the State
of Indiana, and is now in force there. The result is
that the Bell telephone companies have in several of
the cities of the State withdrawn their instruments
from use, as the amount allowed by the locallaw is not
sufficient to pay them any profit.

This action of the telephone company has proved so
inconvenient to the Indiana law givers that they have
applied for Congressional relief, and the Hon. Mr.
Holman, Representative of the State, has introduced
the following curious bill :

*“ A bill to secure to the public the use of patented
inventions.

“Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assem-
bled, That all persons or corporations, whether own-
ers or licensees of patents granted by the United States,
are prohibited from withdrawing any machine or pro-
cess from public use because of any regulation of the
tariff of charges by the Legislatureof any State or Ter-
ritory wherein such machine or process is being used,
without the consent of such Legislature.”

This bill adds one more to the various schemes of

legislation hostile to inventions now before Congress ; :

like the others, let us hope it will suffer defeat.

Indiana has profited vastly, in common with all of
the States, from the many new industries and manu-
factures which inventive genius has created and given
the country. The industrial prosperity of the State is
largely based upon the wealth which has been brought
in to her by the use of new improvements and inven-
tions. If they are to be withdrawn or discouraged,
property values must necessarily decline, and manu-
facturing industries must be removed to more conge-
nial places. With a strange inconsistency, the Indi-
anians, by their own laws, deal themselves injurious
blows, and then seek the aid of Congress to avert the
resulting mischief.

————t O ——
THE PROPOSED EXTENSION OF PATENTS.

We have already given a summary statement of a
number of bills that have been brought before the
present Congress for the practical nullification of pat-
ents. As patents are a source of wealth to the country,
and therefore to be fostered, not attacked, these bills,
in their objects, deserve condemnation. Whether an
invention be regarded as a property per se, or as only
acquiring that status after patenting, the simple
material interest of the Government requires that
inventors should be encouraged, not repressed. Hence

839 |it is a matter of some interest to find a bill presented

(H. R. 4,034) that on its face at least seems designed to
protect, not assail, the inventor. In this sense it is a
decided novelty; but it only goes a certain distance
on the right way, but not far enough.

The bill applies to all patents ever issued, or issued
and extended, or reissued, expired or unexpired. On
application, the Commissioner of Patents is authorized
to extend them for an additional period of eight years.
Such extension is not to confer the right to damages
forany infringement committed between the expiration
of the original patent and its renewal. The interested
party, who may be inventor, or administrator, or exe-
cutor, must prove the value of the invention, and show
what profit it yielded such party or parties. Publica-
tion in the District papers and elsewhere of the pro-
posed extension is provided for. Should the patent be
shown eligible for extension, a total fee of twelve hun-
dred dollars is to be paid. Two hundred is a prelimin-
ary fee, to be paid before publication ; one thousand
dollars is the final fee, to be paid before issue.

On its face, as providing for the possible extension
of all patents ever granted, this bill might appear
revolutionary. But it is hedged in with so many pro-
visions that this character is to a great extent re-
pressed. Thus, the size of the fee required would cut
off many applications. All expired patents that are to
be renewed under it must have their application filed
within six months of the date of the passage of the bill.
This provision would operate in the same way as the
high fee. The bill would insure a busy six months
among the patent lawyers and in the Patent Office.
The amount of applications that would be filed in that

period would exceed all precedent. Many a device,
duly patented, that yielded the patentee a very poor
ireturn for his ingenuity, has now, as the basis of im-
provements, mounted into great importance. Many
of the early patents covering the modern straw cutter,
the plow, washing machine, churn, sewing machine,
mower and reaper, the planing machine, the vulcan-
ized India rubber. the telegraph, and Hundreds of
other great inventions, would certainly claim the new
lease of life. The amount of revenue to be derived
from some of these patents, if revived and extended at
'this day, would be simply fabulous.

Not only would this bill benefit some of the early
inventors. The patent lawyers in the new infringe-
ment suits which it would occasion would reap a rich
harvest. The circuit courts would have more of their
time than ever devoted to patent cases. It would be
mterestmg to see how the old patents would now be
'treated when they reached the Supreme Court. There
would be a probability of more rigid construction
being awarded their claims than they received in for-
mer days.

The limited time within which application under
this bill is to be made would prevent many extensions.
But all unexpired paying patents would certainly be
extended under itif allowed. In otherwords, the terms
of many important patents would be extended to twen-
ty-five years.

In this there would seem little objection. The award
of a patent right is by the best authorities considered a
bonus from the Government. Property in ideas has
never been recognized. All protection accorded them
is considered artificial, and in the nature of a mono-
poly. The term of a patent is the measure of the
bonus. Otherwise, as a matter of simple justice, patents
should be awarded for all time, and the Patent Office
would become a simple office of registry. A twenty-
five years’ term would not from this standpoint seem
too great a reward, especially when it is remembered
that the last eight years would be conditional on an
| insufficient return having been yielded by the term of
the original grant.

The bill has a great deal of good in it. Any provi-
‘ sion for the indiscriminate extension of all expired
patents would be so revolutionary as to deserve oppo-
sition. But the present bill has so many lihitations
that it would not seem destined to do any harm in this
regard. Indeed, it may be considered to err in the
other direction.

If expired patents are only to have a limited time for
securing their extension, six months does not seem
enough. The amount of the fee is quite "dispropor-
tionate to the prevailing rates of the Office. These
two features give the bill a disagreeable aspect, as, to
say the least, they suggest the possibility ofits being
presented in the interest of some particular corpora-
tion or patentee.

The one and only restriction needed is contained in
the provision that the applicant must show that he has
been insufficiently rewarded for his work. This prop-
erly acted on would suffice. No high fee or restriction
of period of application is proper.

In such a bill as this, it would be well to insert some
special clause relating to extension of claims. Manyan
old patent of greatest merit would be useless on ac-
count of its restricted claims. If justice dictated the
extension of a patent, the same quality would suggest
the propriety of seeing that its claims were made to
cover the essential features of the device, and its points
of novelty judged by the state of the art at the period
of its original date of issue. The scope of the claims
might justly be determined in the extension proceed-
ings. The present treatment of expanded claims of re-
issues by the Supreme Court is a subject of general
criticism among patent lawyers.

e - — e
New Process of Manufacturing Car Wheels.

At the works of the Dickson Manufacturing Co., in
Wilkesbarre, a new machine and process, patented by
J. J. Carr, has been tested with satisfactory results.
It is claimed that while on the old method of mould-
ding, casting, dressing, and boring the wheels the ave-
rage product of three men per day of twelve hours is
eighteen wheels, with the new process the same num-
ber of men can turn out one perfect wheel every min-
ute, or 720 wheelsperday. The principal feature seems
to be the substitution of a steel core for one of sand in
casting the wheel. This has been tried before, but no
one had hit upon a means of getting this core out of
the wheel after it was cast. This is now accomplished
by a center key, which falls out upon a single stroke of
the hammer and lets the steel core drop out, leaving
the hole in the wheel perfectly true, and ready to be
put upon the axle without any dressing or boring.
The sand is run into the moulding boxes by a hopper,
and both matrices are moulded and the pattern drawn
out by the single revolution of a shaft driven by steam
power. The matrices are borne away upon movable
platforms to the cupola, and then the piece iscast as
under the old process. The moulding is done as rap-
idly as a revolving disk can carry the boxes under the
pressers.
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Nutritious Baking Powders.
BY PROF. CHAS. A. DOREMUS, ADJUNCT PROF. CHEMISTRY AND TOXI-
COLOGY, BELLEVUE HOSPITAL MEDICAL COLLEGE, NEW YORK.

The public has been educated in the last few years
to regard the quality of bread from other standpoints
than that of whiteness solely. Greater perfection inthe
cooking of breadstuffsis now demanded than any other
single article of diet.

Next to a fine flour, the quality of a loaf depends
more upon the method adopted to give the bread a
porous nature than upon any other single element in
its manufacture.

The lightness or porosity of bread, as well as that of
all varieties of crackers, biscuits, pastry, and the like,
is the result of the expansion of one or more gases in
the dough. This expansion is generally effected by
heat, but may be the result of relieving the gas or
gases of the atmospheric or artificial pressure to which
the dough is subjected.

In 1856, we have the first suggestion of a solid inor-
—ganic acid or acid salt to take the place of the tartaric
or citric acid hitherto employed. The suggestion came
after a mature consideration of the subject, and was
based upon an extensive experimental research. It
marked anew departure in the art of bread making.
It opened a series of investigations on the whole sub-
jeet of bread making, which, though controversial in
their character, added greatly to our knowledge of this
art in all its details, and was the cause of extensive re-
searches being made in cognate fields of science.

On April 22, 1856, Prof. E. N. Horsford secured his

letters patent for the manufacture and use of an acid
phosphate of lime to be incorporated with starch and
bicarbonate of soda, and thus serve as a baking pow-
der. This is the first instance in which, besides act-
ing as an aerating agent, a baking. powder was to add
nutritive elements to the bread. Phosphatic powders
are to-day the sole exemplification of this important
principle. The natural phosphates removed from the
grain in the process of bolting the flour are, by Hors-
ford’s method, restored through the baking powder.
While the residues which all baking powders leave, ex
cept those which consist of salts which volatilize com
pletely under the heat of the baking oven, are of a
ndature which makes it a matter of doubt whether they
should be introduced into the system, in the case of
the phosphatic powders the residue is of positive
value, and is not foreign to the flour, but composed of
the same salts, practically, which form the ash of the
cereal grains.
" It is a serious problem for the physiological chem-
ist to discover the best method of supplying the
human system, especially an exhausted one, with the
requisite amount of phosphatic food for the organism
to remain in health. The phosphatic salts are never
wanting in the most nourishing varieties of food,
whether vegetable or animal. They are closely allied
to all the vital functions, are constantly being elimin-
ated from the body, and must be replaced by a fresh
supply. The testimony of thousands goes to show that
under the prevalent conditions and habits of American
life, there are few who are not greatly benetfited when
they partake of these same phosphates as restorative
agents. The sales of phosphatic preparations for me-
dicinal use, or as a mild tonic, have assumed enormous
proportions.

In this connection it may not be amiss to mention
the high favor with which the Austrian officials re-
garded the use of the phosphatic powder for bread
making for the army. It was my good fortune to be
one of the witnesses of the experiments made by Prof.
Horsford before the commission detailed by the Aus-
trian Minister of War, at the Vienna Exhibition of
1873, in which he demonstrated the possibility and
great usefulness of phosphatic baking powders for an
army in the field. A brief account of these experiments,
which proved most successful, was incorporated by
Prof. Horsford in his elaborate report to the United
States Government, and published by it under the
title of * Vienna Bread,” but the modesty of the author
prevented his giving this part of the subject the notice
it deserved.

Elaborate experiments on the effect of the residue
left by certain baking powders on gastric digestion
showed that the digestion of albumen by gastric juice
was greatly retarded by the residue which would be
left in biscuit made by cream of tartar baking pow-
ders. Besides retarding the digestion of albumen, it
was observed that the tartrate residue rendered the
mass liable to fermentative changes.

That the phosphates can have any detrimental in-
fluence on either gastric or intestinal digestion is im-
probable, since the juices of the digestive organs con-
tainthese salts in relatively large proportion. Indeed,
at one time, the acidity of the -gastric juice was con-
sidered by many to be due to the presence of phos-
phoric acid in combination. Practically, the ‘‘acid
phosphate,” as prepared by Professor Horsford, has
been found to act with great benefit in some types of
dyspepsia. While there are many baking powder
mixtures of quite dissimilar composition, yet they
have essentially but one office, that of raising
bread. Their action may take place at the time of
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kneading or subsequently. They may possess some
advantage in regard to cost or quantity to be used ;
in the residue, if there is any, being either smaller or
less injurious than some other ; but in all cases, save
one, the element of adding a nutritive character to
the bread is entirely lacking.

Unless a phosphate form one of the ingredients of a
baking powder, there is no residue left of nutritive
value.

We are in the position to-day to select from among
many of approximately equal value in other respects,
a powder which shall, through the foresight of one
versed in science, surpass all competitors in possess-
ing the additional quality of restoring or adding to
the flour nutritive elements.

—_— et r—————
DISCOVERY OF TW(O NEW COMETS.

On the evening of April 27, 1886, it was my good
fortune to discover the first comet of the present year.
It was situated in the constellation Cassiopeia, and in
the same low-power field with the star Kappa. Itsap-
pearance was that of a large round nebulous body,
with slight central condensation and no tail. Its mo-
tion was about one degree daily in a southeasterly di-
rection,

Again, on the Saturday morning following, or on
May 1, it was my privilege to discover still another

BROOKS’ COMET No. 1.—1886,

BROOKS' COMET No., 2.—1886,
TELESCOPIC VIEW ERECTED.

comet. - This one was situated in the great square of
Pegasus, in the eastern sky. The comet’s position at
discovery was 23 hours; north declination 21 degrees,
with a northerly motion.

It has a small though bright star-like head and a fine
tail, indeed, a most beautiful telescopic comet. It
very much resembles the great comet of 1858—Donati’s
—when telescopic. It cannot be that comet, however,
for it has a period of 3,000 years.

As a matter of interest and record, and showing the
different characteristics of these two comets, which
have visited our heavens together, I append drawings
of the same. Comet No. 1is visible the entire night,
in the northern heavens, being circumpolar; while
No. 2is visible in theearly morning sky. Both comets
were discovered with the 9 inch reflector of this ob-
servatory, and may be observed with telescopes of half
that aperture. WiLLiaM R. BROOKS.

Red House Observatory, Phelps, N. Y., May 5, 1886.

—_——etr— y
THE ALADDIN COOKER.

The Honorable Edward Atkinson, of Boston, whose
interesting article, entitled ‘ The Price of Life,” ap-
peared in the SCIENTIFIC AMERICAN'of April 10, writes
us that he has received a large number of letters of in-
quiry concerning the cooker mentioned in the article,
and in answer to his correspondents he would like
an engraving and description of its construction to ap-
pear in these colummns. We are glad to oblige Mr.
Atkinson, and at the same time we believe the sub-
ject will interest many of our readers. The engrav-
ing will be found on another page. Mr. Atkinson dis-
claims any intention of patenting the invention, and,|
wishes the publie to have the benefit of it.

Cost of Different Kinds of Walls,

The following, from the Nutional Builder, shows the
comparative cost of frame, brick, and stone walls.

The first idea that naturally suggests itself, after the
general plan of arrangement has been perfected, is
what material shall mainly enter into the construction
of a building, brick, stone,or wood. In nearly every por-
tion of the Eastern, Middle, and Western States, these
three building materials can readily be had, and the
cost of produetion does not vary much in any locality.
Assuming, therefore, that the first cost is the same in
the above localities, we mniay easily arrive at the ulti-
mate cost of construction. For the purposes of this
article we may assume the cost of good common brick,
during the summer to be $8.00 per thousand; cost of
labor and mortar to lay the same in the wall, $4.00 per
thousand, wall measure. 'The cost of good quarry
stone, assumed at $10 percord; the cost of labor and
mortar to lay the same in the wall, $8 per cord of one
hundred feet. The cost of framing lumber $12.00
per thousand feet; labor and nails to put the same
up, $6.00 per thousand. With these prices as a basis
it is a matter of computation only to arrive at the
proportionate cost of each material after it has been
worked into the walls. As an example, suppose we
have ten feet square of plain wall to build, what will
be the comparative cost ? Ten feet square equals one
hundred superficial feet. If to be built of brick twelve
inches thick, estimating 2214 brick to the superficial
foot, would take 2,250 brick; cost in wall per thousand,
$12.00, equals $27.00.

To lay a good rubble stone wall, it should be 18 inches
thick; therefore, 10 feet square, or 100 superficial feet,
of stone wall 18 inches thick, at $18 per cord of 100 feet.
would cost $27.00. In estimating a frame or studded
wall there should be included first, the studding, say.
2 x 8, 12 inch centers; second, the outside sheathing of
1 inch surfaced boards; third, the siding of clear pine.
For this example we have placed the cost of rough
lumber at $18.00 per thousand, put up. We will as-
sume the cost of the inch surfaced boards for sheathing
to be $25.00 per thousand, iucluding labor, nails, and
material. Siding at $40.00 per thousand, including
lumber, labor, nails, and waste. Ten feet square, or
100 superficial feet, of 2 X 8 studding, at $18.00 per
thousand, equals $2.43. The same surface, covered
with surfaced boards at $25.00 per thousand, costs $2.50;
125 superficial feet of siding, at $40.00 per thousand,
equals $5.00, allowing one-quarter for lap and waste.
Thus we find the total cost of the frame wall to be
$9.93. Add to this the cost of painting the same, one
square, at $3.00, we find the cost to be $12.93. Com-
paratively, therefore, we find the cost of 100 superficial
feet of wall built of the three leading building mate-
rials of the country as follows :

Common brick...... 00000 G0000080O0B0BE0000000000300500 $27.00
Rubble BtONne.........coievieiiiiiierinces sieirennnaiianes R7.00
3 0 Eha0a6000 H608000000000500000 500036000005 006 0ABEaE0a 12.93

The cost of window and door frames, cornices, etc.,
may be estimated about the same in either building.
In brick and stone buildings we find the additional
cost of cut stone window and door sills, water table,
ete., but the cost of these adjuncts does not enter into
the first cost of the walls, and should rather be esti-
mated on separately or considered as additional items

of cost that may be dispensed with if necessary.
_ —etr—

The May Comets.

Early in December two comets were recorded, which
were named from their discoverers Comet Fabry and
Comet Barnard, and which gave promise of becoming
much brighter than the ordinary telescopic comet.

From the tables of position published by the Berlin
Observatory, it seemed probable that at the time of
greatest brilliancy, during the first week in May, both
comets would be visible to the naked eye, high up in
the northwest and early in the evening. They have,
however, failed to realize these anticipations; they cer-
tainly have not become the promised ** conspicuous ob-
jeets,” and it is, indeed, extremely doubtful whether
they have anywhere been seen without the aid of a
telescope. Unless there should be some sudden and
unexpected increase of brilliancy during the coming
week, both Comet Fabry and Comet Barnard will sim-
ply add two new names to the long list of telescopic
comets.

The two other comets which have been recently dis-
covered in the same general quarter of the sky are as
yet remote and undeveloped, and, therefore, of small
general interest.

CLEAR SHELLAC VARNISH.—To get an absolutely
clear solution of shellac has long been a desideratum,
not only with microscopists, but with all others who
have occasional need of the medium for cements, ete.
It may be prepared by first making an aleoholie solu-
tion of shellac in the usual way ; a little benzole is then
added, and the mixture well shaken. In the course of
from twenty-four to forty-eight hours, the fluid will
have separated into two distinct layers, an upper alco-
holic stratum, perfectly clear, and of a dark red
color, while under it is a turbid mixture containing the
impurities. The clear solution may be decanted or
drawn off with a pipette. —National Druggist.
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COMBINED CHIMNEY AND VENTILATOR.

The central flue or chimney proper is upheld by an
exterior casing provided with a foot plate arranged to
be secured to the roof of the building. Thisfoot plate
extends inward toward the flue, but does not touch the
flue, there being connected to the inner flanges of the
plate an incasing tube extending downward and with-

EBERHART’S COMBINED CHIMNEY AND VENTILATOR.

in the apartment where the stove is located. The bot-
tom of the flue is closed by a perforated ring and a soot
box held in position by a clasp, while above the flue
there is a conical cap. The exterior casing is rectangu-
lar and the top is pyramidical. It will be seen that
there is a continuous air space reaching from the lower
to the upper end of the flue. This space acts as an out-
let for the vitiated air of the apartment, which finds an
escape through openings in the top of the casing. This
current of air, besides ventilating the apartment, pre-
vents any excessive heating of the casing or in-
closing tube. The stove pipe is inserted through
a hole as shown in the lower part of the cut. This
chimney is easily cleaned, and, as its entire weight
is supported from the roof, it may be placed in any
position desired.

This invention has been patented by Mr. John
S. Eberhart, of Laporte City, Iowa.

-0

WHITE RUBBER BACK (SQUARE PISTON PACKING.
Anything which will add to the durability and
efficiency of the packings used in steam engine
cylinders, valves, and stuffing boxes cannot fail to
command the earnest attention of engineers and
mechanics, and we therefore illustrate a recently
patented improvement of the New York Belting
and Packing Company in this direction. That part
of the packing which comes in contact with the
piston rod is made of successive thicknesses of cot-
.ton duck, cemented together with an elastic lubri-
cating compound ; but a dark rubber has heretofore
been used, with which, under the high temperature
to which such packings are often subjected, the
rubber back loses its elasticity, and fails to act as a
spring to keep the packing against the piston rod.
The improved packing is designed to overcome this de-
fect by combining with fine Para rubber a special

o '\‘ N ]
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AN IMPROVED PISTON PACKING.

lubricating compound, capable of withstanding a high
degree of heat for a long period. This packing is war-
ranted to stand a temperature of 50° F. higher than the
regular dark rubber piston packing, and to endure300°
F. for a long period. It may be applied in separate
pieces, as washers, as shown in our illustration, or in a
continuous piece with the ends skived off to make a
square fit. Figs. 2 and 3 are side and end views of this
description of packir the convenience, durability,

Seientitic Imervican,

and satisfactory working of which, even as heretofore
furnished, have long made it a favorite with those hav-
ing charge of the running of steam machinery.

This packing is made only by the New York Belting
and Packing Company, No. 16 Park Row, New York
city.

POV wou
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Natural Gas for the Cambria Iron Company.

The new natural gas district at Grapeville, Pa., some
miles south of the now famous town of Murraysville,
promises to be of increasing importance. The second
well has been drilled, and affords a larger show of gas
than the pioneer boring. Four or five additional wells
are being put down, and the future of the district is re-
garded as assured. A ten inch pipe line has been pro-
jected to carry the gas to Johnstown, a distance of
about thirty-five miles. It is designed to supply the
large iron and steel works of the Cambria Company,
and also the 30,000 citizens making up the population
of Johnstown and the associated boroughs. About
five miles of the line have now been laid, and a
large force of men are pushing the work forward. It
is probable that the line will be completed some time in
August or September.

‘We are indebted to Mr. John Fulton, M.E., for our
information and for the following analysis of the
Grapeville gas :

Heat Units developed
by Combustion of

By Volume. 100 Liters.
Hydrogen (H).....cccoveneens 705 21,866°13
Carbon dioxide (COy)........ 058 000
Oxygen (0)......oo .+ vevenn 016 000
Ethylene (CogHy)..vvnuunnen.. 017 2,519'32
Carbon monoxide (CO)....... 02 660°00
Marsh gas (CHy). ............ 35°08 R07,548'56
Ethane (CgHg) .o.v'vunneanns 2887 447,171°47
Nitrogen (N)....ce00veeeeenes 2787 000

769,765'98

A COMPOUND LEVER; PINCH BAR FOR MOVING; CARS,

The bar herewith illustrated has a short lifting arm
or nose adapted to bear with its sharp or edged end
against the face of the car wheel, with a pivoted ful-

SHELDON’S COMPOUND LEVER PINCH BAR,

crum portion made bifurcated and straddling the lower
end of the handle and the other nose, so as to rest on
the top of the rail. The fulecrum is formed by a re-
movabledoar of steel inserted in a socket in the under
side of the pivoted portion, and the noses of the two
portions that come in contact with the wheel are also
removable, and formed of the best tool steel, casehard-
ened, so they can be changed to use all edges, and when
worn out can be replaced by new ones at a trifling
cost. It will thus be seen that the bar works on the
wheel in two places, the lower nose exerting principally
a lifting action, while the upper one tends to turn the
wheel, so by the joint action of both the wheel is
moved with facility and with greater speed, by a less
application of power, than with ordinary pinch bars.
This bar will work on a frosty track without trouble ;
and, although the patent therefor was issued only
about three months ago, it is already meeting with an
active demand. especially from tanners, foundrymen,
mill owners, and manufacturers generally who have
occasion to load freight direct into cars on side tracks
leading to their establishments, some testimonials of
representative houses of this classspeaking very highly
of its efficiency.

This invention has been patented by Mr. Mark A.
Sheldon, whose address is Corry, Pa. Further particu-
lars will be found in our business and personal column.

o>

Steamboats Wanted.

On the northern shore of that beautiful body of
water just back of New Orleans known as Lake
Pontchartrain lies the Parish of Saint Tammany.
It is noted among the parishes of Louisiana for its
healthfulness, much of the land being fully a hun-
dred feet above the level of the lake. The country
is gently undulating and contains a number of min-
eral springs, some of which, such as those at Abita,
have become noted places of resort. The present
steamers, running at the rate of only eight miles an
hour, have refused to carry the mails daily to Cov-
ington, a distance of 45 miles from New Orleans, for
$4,800 per annumn. It is believed that a good, swift ser-
vice would build up this section into a charming
suburb of New Orleans.

[Mav 15, 1886.

PRESSURE GAUGE.

The pointer is mounted on the end of a shaft carry-
ing a pinion engaging with a segmental pivoted rack
formed with anl arm to which is pivoted the lower-end
of arod, whose other end is pivoted to one end of an
angle lever, having a segment shank pivoted to the
end of a curved spring tube, having its adjacent ends
closed in the usual manner. Thisshankis formed with
a segmental slot, through which are passed two screws
into an adjusting plate on the back of the shank. The
lower screw serves to clamp and lock the plate in place,

KUNKLE'S PRESSURE GAUGE,

and the other serves as a pivot for one end of a rod
pivoted to the opposite end of the spring tube. When
the movement of the pointer over the dial is not quick
enough, the plate is raised and then locked in place,
and when too rapid the plate is lowered. The plate
can be adjusted up or down the full length of the slot
without changing the position of the index at its start-
ing point, and at the sanie time the gauge will be made
to run fast or slow, just as required. The gauge can
thus be adjusted very easily and rapidly without re-
moving or interfering with the pointer, which is
a matter of considerable importance, especially
when a number of gauges are to be adjusted.

The spring tube is secured at its center in a
tubular neck which is firmly held in the casing.
The front edge of the case has an internal screw
thread, into which serews the neck of the crystal
holding ring ; a spring ring holds the crystal or
glass in place.

This invention has been patented by Mr. E. B.
Kunkle. Further particulars can be had from
Messrs. E. B. Kunkle & Co., of Fort Wayne, Ind.

LISTED CORN CULTIVATOR.

The engraving represents a light and durable
cultivator, the invention of Mr. A. I. MeCandless,
of Vining, Kansas, adapted for cultivating listed

corn for the first, and possibly the second, time. One
of the two troughs is rigidly connected to the cross
bars, while the other is movably connected. Mounted
in the sides of the troughs are steel pins arranged in
sets ; the pins in the forward set are placed in lines
converging toward the front, while the others converge
toward the rear. All the pins project about two and a
half inches below the level of the bottom of the troughs,
ansl all are at a slight angle toward the rear. The for-
ward cross bar carries a half moon cutter at each side
of each trough. The movable trough can be moved
outward or inward between limit pins, its upper edge
being formed with recesses, through which the cross
bars pass, and being provided with metal straps encir-
cling a rod arranged above the cross bars, as shown' in

McCANDLESS

LISTED CORN CULTIVATOR.

the upper view. Upon the under side of the rear cross
bar are arranged four stops. The front cross bar has
three clevises, so that the device can be drawn by one,
two, or three horses. In use, this cultivator will be
found to bring down the loose earth to the corn, with-
out covering it up, and all weeds on the slopes will be
cut down by the cutters. The slight play given to one
trough enables it to follow any irregularities there may
be in the laying out of the rows.
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Boller Iron Shovels,

A Shanghai paper states that a novel branch of
industry has recently sprung up at Chefoo. It is
the manufacture of iron shovels. They are made
from old boiler tubes. Hundreds of men and boys
are now engaged in this business. The old tubes
are cut into short cylinders, just the length of the
shovel, and then ripped open, flattened out, and ham-
mered into shape. Piles of these old boiler tubes
may be seen everywhere in the back courts of the
native Hongs. Mule loads of these shovels are to be
seen every day going into the country, and I learn
that for one or two hundred miles in the country
there is now scarcely a farmer that has not an iron
shovel. The prices vary from 25 to 40 cents apiece
according to quality, thus bringing this useful in-
strument within reach of all.

—_— -t r—
POWERFUL AUTOMATIC CAR COUPLER.

The drawhead is secured to the car in any suitable
manner, and, is formed of the front and rear walls,
B B, properly bolted together. Sliding laterally be-
tween these walls are the jaws, C C, which have noses
at their inner ends and are pressed toward each other by
springs, D, encircling guide rods which pass through
openings in the sides of the drawhead. The guide
rods are operated by chains leading to levers mounted
on the cars, so that the jaws can be moved in opposite
directions, thereby separating them for uncoupling.
This construction is designed particularly for freight
cars, because the jaws are not locked when coupled,
and a slack is obtained between the cars.

For heavy passenger and parlor coaches, the jaws
are formed with lugs, L, projecting through slots
in the rear walls of the drawhead; attached to the
lugs are chains, F, or preferably rods, operated by
levers from above, which lock the jaws when the
cars are coupled and withdraw the jaws for un-
coupling. When the cars approach each other, the
pointed, conical, or spear shaped coupling bar, J,
enters the drawhead between the jaws, forcing them
apart. When the shoulder of the head has cleared the
back of the jaws, the springs force the noses of the
jaws toward each other,causing them to take firm hold
of the head of the coupling bar. In order to adapt the
coupling bar for use with old style couplers, it has a
hole at each end
to receive the pin
and a slot to re-
ceive the link. At
about the center
of the bar is a
shoulder, M, mnade
long enough to
span the draw-
head opening, so
that when thecars
approach each
other it will con-
trol the extent of
the entrance of
the bar into the
head.

The inventor of

A NOVEL STEAM ENGINE,

This steam engine is so designed that the recipro-
cating motion of the piston is converted into rotary
motion without the use of a crank or of racks and
- pinions. It also obtains a uniform leverage through-
out the entire stroke, thereby avoiding loss of power

WEBB'S NOVEL STEAM ENGINE.

due to use of the crank. A yoke carried by the pis-
ton rod is so arranged as to alternately engage oppo-
site sides of a friction wheel mounted on the main
shaft. On each side, above and below this wheel, is
a small cylinder whose piston rod carries at its outer
end a friction roller. These pistons are actuated by
steam led from the main cylinder through suitably
arranged pipes so as to alternately press the upper
and lower rollers against the side bars of the yoke,
which pass between the rollers and friction wheel.
Steam admitted to the forward end of the main
cylinder not only acts upon the piston to force it
back, but simmultaneously acts upon the small upper
piston, whose roller is forced against the upper yoke
bar, which is pressed into frictional contact with the
upper surface of the wheel,
which is caused to rotate.
The greater the steam pres-
sure in the main cylinder,
the greater will be the pres-
sure upon the bar. When
the main piston has com-
pleted its rearward stroke, a

this coupling
claims that the
coupling bar is
equal in strength
to the drawhead,
thereby doing
away with the
weak link be-
tween the cars,
and preventing
them from sepa-
rating in case of
derailment. The ©
shoulder, M, also
actsasasafeguard
by controlling the
lateral movement
of the cars. Itis
further claimed
that the cars can-
not mount, over-
turn, or separate
fromm each other,
and that there is
uniform strength
throughout the
train to resist the
shock of collision.
This coupler can
be adapted for use with varying heights of drawheads,
and dispenses with all lever links and pins. )

The inventor of this coupling, Mr. D. B. Gray, whose
address is Germantown, Philadelphia, Pa., will furnish
all further particulars; or Mr. John A. Wiedersheim,
attorney, Record Building, Philadelphia, Pa.

—_———————r——

THE greatest length of Lake Superior is 335 miles; its
greatest breadth is 160 miles; mean depth, 688 feet; ele-
vation, 627 feet; area, 82,000 square miles.

IR
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Fig. 1.—GRAY’S AUTOMATIC COUPLING ATTACHED TO
PASSENGER CAR. ¢

upper cylinder. At the junction of the cross pipes
with the main pipes there are valves (shown in section
in the main view), ‘which can be tirned so that steam
from either end of the main cylinder can be made to
enter either of the small cylinders. The lower cut
shows the upper small cylinder in section.

This invention has been patented by Mr. B. T.
Webb, of Beaufort, N. C.

—_——— e ———
Coffee Eating Habit.

A correspondent of the Medical and Surgical Re-
porter mentions the case of a young woman of twenty-
two who had acquired the habit of eating roasted coffee
beans. Though the habit was only of four months’
standing, she had eaten as much as half a pound a
day, and had only decreased to 4 ounces per day on
the earnest solicitation of friends. The effect on her
health had been that she became pale, sallow, and
nervous ; the pulse weakened, the stomach got out of
order, and, among other symptoms, there was marked
dyspnea in going up stairs. An attempt to stop the
habit was followed in a few hours by intense nervous-
ness, trembling, and a strong desire for coffee.

—_ ;e r—
The Towers of Silence.

Colonel Floyd-Jones, writing from India to the M%li-
tary Service Journal, gives an interesting description
of the ‘‘ Towers of Silence ” near Bombay, and the Par-
see mode of disposing of the dead. The Parsee is a de-
voted fire worshiper, and most of his prayers are
offered at morning and evening, facing the sun. It is
perhaps in consequence of this belief that he is so care-
ful in preventing the pollution of the other elements,
and that after death his body is placed in an open
tower, usually on some eminence, where it is devoured
by vultures. These open sepulchers have been appro-
priately named the ‘ Towers of Silence.” In every
Parsee dwelling house there is an aperture in the up-
per or sleeping story, which is usually covered by a
grating ; but when a member of the household dies,
his body is placed on a bier and lowered through the
aperture to the ground floor, where it is cared for by a
set of priests called Neor-ser-sala, or death men, who
prepare the body and clothe it entirely in white. Be-
fore the body is removed from the house, however, the
forehead is smeared with a species of clarified butter,
or ‘*‘ghee,” and the dog of the house admitted. Should
the animal lick the butter, it is regarded asa good
omen of the departed’s future happiness, but its refusal
would signify perdition. The death men have no con-
tact with the world at large, and on no account are

they admitted to the house, as their presence would
pollute it. Hence
it is that the body
is lowered to
them, in order to
make their en-
trance unnecessa-
ry. A procession
is then formed,
the friends of the
dead following
the priests to the
Towers of Silence,
on Malabar Hill.

tappet shifts the slide valve so that steam is ex-
hausted from the forward end of the cylinder and
admitted to therear end. This shifts the small upper
piston, and causes the lower piston to bring the yoke
bar into contact with the wheel, whose motion is con-
tinued in the same direction. To reverse the engine,
the steam entering the forward end of the mainecyl-
inder is conducted by a cross pipe so as to act upon
the lower small piston; a similar cross pipe leads the

steam from the rear end of the cylinder to the small

Arriving at the
entrance of the
grounds, the body

Fig, 3.—COUPLING BAR IN POSITION TO ENTER DRAWHEAD.

is taken in charge
by another set of
priests, with long
beards, who carry
it to whichever
of the five towers
may be selected
by the last set of
priests. Thebody
is taken through
an aperture in the
wall of the tower
and deposited on
a grating. There
are three sets of
these, oneformen,
signifying good
deeds, one for wo-
men, representing
good words, and
one for children,
indicating good
thoughts. The
clothing is then removed and torn into pieces, after
which it is thrown into another tower and the bodies
exposed to the vultures. In a few minutes the birds
have stripped all the fleshfrom the bones. Everything
about the grounds is kept as neat as possible, and
flowers growin pretty gardens near the entrance. It
is very curious that a religion which otherwise con-
tains so much that is elevating should countenance
a mode of burial at once so unnatural and repul

sive.
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THE BRUSH ELECTRIC WORKS AT CLEVELAND, OHIO.
(Continued from first page.)
apparatus requiring the use of machinery. The
castings of all sorts are received at the east end of
the shop, the end nearest the general offices, and
go through the several departments in order until
they reach the west end, near the railroad track,
where, in a finished state, they are packed and shipped
to all parts of the world. One of the most noticeable
features of these shops is the perfection of all the
machinery in use. Everything is made of the best
material and in the best style of workmanship. The
long lines of shafting are bright, clean, and true, sug-
gesting the hand and eye of a master in its erection.
The heavier machines, such as the planers, drill
presses, lathes, some of them being very ponderous,
are all placed on solid stone foundations. There are
cranes, tramways, etc., for handling heavy castings,
and transporting machines in the various stages of
construction from one part of the shop to another.
The motive power that drives the machinery in the
main shop consists of one pair of engines, built by
William Wright, of Newburg, N. Y., and rated at
300 horse power. The carbon department is run by

two ‘ Straight-line” engines of 55 and 65 horse power, |

the power department is run by a Cummer engine
of 450 horse power, and six boilers of 150 horse power
each furnish the steam for the above engines.
Beginning at the east end of the shop, let us follow
the work through in order. The first thing to be
noticed is the manufacture of the armature. This
was formerly made of cast iron. But that method
was objectionable on account of the cross (Foucault)
currents, to avoid which the armature is now made
of numerous thin layers of soft hoop iron, the core
being laid in a coil, and the other pieces being put
on transversely in sueh a manner as to form open-
ings for the wire bobbins. When the armature has
been fitted to its hub, and perfectly balanced, it goes
to the winding department, which will be deseribed
hereafter. The shafts for the dynamos are all made
from open hearth steel (Siemens-Martin) turned and
fitted to hardened rings and caliper gauges so ex-
actly as to be interchangeable. As an illustration of
this, the company sent a machine to England five
years ago, and has just sent to the purchaser a new
shaft, which fitted as perfectly as if it had been
made for that very machine. The hubs, which are
also interchangeable, are usually cast from German
silver; though in some recent instances Cowles’ alumi-
num brass has been- used with admirable results—a
material that has a tensile strength of 95,000 pounds
per square inch. The ‘‘commutator”is an ingenious
device for collecting the currents from the revolving
armature. The latter is wound with an even number
of coils of wire. the inner end of each being con-
nected by a wire to the inner end of its opposite coil,
while the outer ends of all the coils are carried through
the hollow shaft of the dynamo and connected with
the commutator.. The currents thus collected are
transmitted by the copper brushes through the field
magnets to the binding posts. The commutator, which
is attached to and turns with the shaft of the dy-
namo, is built up from a wooden ring, that is cov-
ered with a shell made of the toughest Manila paper
wound up with a shellac filling, through which the
wire runs to connect with the armature. Outside this
paper shell are insulated brass segments, of which
“there are as many as there are coils on the arma-
ture, each set of segments being connected by wires
with a corresponding pair
of bobbins. Thus each pair
has a current passing through
it only during three-fourths
of a revolution and rests dur-
ing the remaining quarter,
meanwhile keeping its own
circuit open by means of its
segments. This contrivance
greatly increases the efficien-
cy of the dynamo. Copper
wearing plates are placed
outside the brass segments;
and these plates and the
brushes are said to be the
only parts of the dynamo
ever needing repairs. The
brushes, as every reader pro-
bably knows, are flat strips
of elastic copper, two or
three inches wide, slit at the
ends into eight tongues
which press against the rings
of the commutator, one pair
above and the other below,
and each making contact in
such a way that the main circuit is never interrupted.
In the planing department, which is quite exten-
sive, the chairs, magnets, and rails are planed and
carefully fitted. They are then tested for softness
and quality, and afterward drilled tostandard gauges.
One end of each magnet is distorted to form a pole
piece, and this is grooved to prevent cross currents.

Srientific Qmevican,
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Having again been rigidly inspected, the parts of
the machine are then set up on dummy shafts and
armatures, and once more tested to see if they are
in all respects perfect.

There is a ‘‘screw ” department, where all sorts of
serews for the lamp and dynamo are manufactured
by machinery made expressly for this company by
Pratt & Whitney.

In the ‘‘lamp details” department, all the details
of the varieties of lamps made here are manufac-
tured. The parts are made by means of hardened
jigs and fitted together with exact nicety. All this

OFFICE.

work undergoes rigid inspection before going to the
assembler.

The testing room is provided with a testing rack,
switch boards, resistance boards, and other contriv-
ances for testing arc lamps and incandescence lamps.
Opposite the main entrance is a brilliant display of
arc lights, sometimes as many as one hundred
and fifty being tested at once. Each light hav-
ing 2,000 candle power, it follows that the 150 col-
lectively would have the equivalent of 300,000 candles.

MR. BRUSH’S LABORATORY.
The lamps all swing on a level with the eye, and
yet my own experience was that the result of looking
steadily at them was not at all painful, as one might
suppose would be the case with such a dazzling array:
The secret of this is that the pure white light, like
daylight, is adapted to the human eye.

In passing among the arc lamps, I noticed groups
of incandescence lamps, and learned that these were
to test ‘‘the multiple series cut-out” lately invented
by Mr. Brush, and of which more than 600 are now
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BRUSH ELECTRIC CO.—ARMATURE AND MAGNET DEPARTMENT.

in successful use. The object of thisinvention is to
enable groups of 4, 7, 14, 28, 82 (or indeed almost any
desired number) of small incandescence lamps to be
substituted on arc circuits in place of the large sin-
gle lights with the ordinary 2,000 candle power cur-
rent. With each’'group goes a multiple series cut-out
box, whose levers may be worked by cords.

.too much will offer too great resistance.

The general stock room is centrally located. So also
is the superintendent’s office, being elevated six feet
to enable him to0 overlook the entire machine shop,
and by a system of call bells he can at will summon
to him the foreman of any department.

Leaving now the main building, we cross an open
passage way and enter a huge structure styled the
cathedral. A portion of it is occupied by the fae-
tory of the Swan Lamp Manufacturing Company, for
making the Swan incandescent lamp.

On entering the long apartment devoted to the
winding of armatures and magnets, our attention is
first directed to three men whose business it is to wind
the wire that is to be used and to examine with the
utmost care the insulation. They must see that no
splinters occur in the wire, nor breaks in the thread.
The consequence of neglect might be that what the
workmen call ‘*‘ a nigger ” would get into the armature,
and burn it so as to destroy its service. The wire, hav-
ing undergone this inspection, is measured off into
suitable lengths for the winding of each bobbin. For
some large bobbins, as much as 1,200 feet is required.

The greatest possible care must be taken in wind-
ing, to see that the wire is properly put on and that all
the bobbins of any given armature are exactly of the
same size. All this work has to be done by hand, be-
cause it requires such expert manipulation at each
step ; and for the same reason there are but few men
successful in this department, there being only twelve
or fifteen in all at the time of my visit. Each arma-
ture requires a specific number of convolutions for its
successful working; and all calculations as to the
length of the wire must be exact to within one one-thou-
sandth of an inch. Too little wire will overheat, and
In this de-
partment the best of materials are used for insulation,
consisting of the finer cotton goods, best of canvas, and
paper containing the most fiber. Quantities of shellac
are spread, as a varnish, on each successive layer of
wire. Thisroom also has various ovens for drying the
armatures, which must be very thoroughly done.
There are, likewise, crimping blocks to form the insu-
lation for the different sizes of armatures. The machin-
ery and tramways for the handling of the heavy parts
render the otherwise hard work easy. The dimensions
of the armatures vary from nine inches in diameter to
twenty-six inches, and very much larger ones are now
under contract.

The same care is taken in winding the field magnets

| as in winding the armatures. The coresare thorotighly

insulated by paper and cotton cloth; after which they
are swung between centers, and the wire is wound on
in layers from a reel that has sufficient tension to make
a true job. The crimping machines and drying ovens
are here in requisition, as well as in the treatment of
the armatures. Some of the machinery used in this
room is ponderous, and all must be very exact, and
handled with great precision.

The storage batteries are also manufactured in the
cathedral building. A storage, or secondary, bat-
tery makes it possible .to have a reservoir of elec-
tricity, from which a supply can be obtained when
the dynamos are not running. Such a battery can
also be located to suit the convenience and economi-
cal wishes of the consumer, without reference to the
location of the generator.

The battery consists of a number of cells contain-
ing lead plates that are cast in a peculiar laminated
form, to obtain as much surface as possible. These
plates are coated with the peroxide of lead, and im-
mersed in dilute sulphuric
acid. The cells may be con-
nected so as to get any de-
sired result as to current or
pressure. When the battery
is in use, the theory is that,
while being charged, the
negative side parts with its
oxygen, which combines with
the positive side; and when
the current is discharged this
chemical process is reversed.

It is not denied that there
is much loss both in charging
‘and discharging ; and it is
clear that an overcharge
would tend to destroy the
plates. If carefully and
skillfully handled, ‘the
storage batteries will do what
is promised for them. A large
number of them can be placed
on one circuit, and charged
by dynamos at a time when
thelatter are not required for
running the are lights. With
each battery goes an automatic switeh, so arranged
that as soon as the former is fully charged it shall be
disconnected from the circuit ; and when the charge
has been drawn down to a given point, the switch
brings it into the circuit once more to be recharg-
ed. Each battery has a meter that registers the
amount of electricity stored. The advantages of the
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storage batteries are apparent, especially for lighting
steamers and railway trains. They are in successful
operation on the trains of the Pennsylvania Railroad
and elsewhere, but are hardly adapted as yet for gene-
ral use, for the reason that they require such intelli-
gent care.

The carbon building is of great size. Here the car-
bons are made from retort coke. One crusher reduces
the coke to egg size, another to the size of buckwheat.
It then runs through burr mills and bolting machines
until the whole is reduced to an impalpable powder.
It is next conveyed to mixing tanks, where it is mixed
with adhesive material, after which it is tumbled in
roller tumblers until it is ready to be moulded for use.
The pressure on each mould is 300 tons. After being
moulded, the carbons are * burned ” in a reverberatory
furnace a week or more, to expel all moisture. Having
been assorted for straightness; and inspected and
tested for their burning qualities, they are plated
with copper and boxed for shipment. The company
at this time is making 50,000 carbons a day.

The company employs four expert pattern makers,
who are most of the time engaged on new schemes de-
vised by Mr. Brush. A word is here in place as to
Brush’s electric motor. It is designed to distribute
power as well as light, and under conditions practically
the same. This will be a boon to hundreds of small
factories, etc., where steam is now used at a disadvan-
tage. The consumer is toturn on electrical power,
whether for a sewing ‘machine or a printing press, or
for more ponderous machinery, by merely turning a
switch, just as a key is turned for starting the electric
light from the same are circuit. In this manner, also,
power is to be transported to a long distance from the
dynamo by which it is generated.

The last building I visited was the ‘‘power build-
ing.” Here are three boilers, of 150 horse power each,
and furnishing steam for a large 24 by 48 inch
engine. Here is a system of Worthington pumps,
Berryman heaters, water tanks, etc. This engine, be-
sides doing other work, drives two great dynamos, the
current of which is utilized in the adjacent smelting
furnaces of the Cowles Aluminum Company. The
smaller one has 600 amperes, and about 50 volts of elec-
tromotive force. The larger one is the largest that
has thus far been built by the Brush Electric Company.
The armature of thisgreat dynamo is 26 inches in
diameter, and revolves 907 times a minute, producing
a current of 1,575 amperes with an intensity of 467
volts. The entire dynamo is 8 feet long and 32 inches
wide, weighs about 7,000 pounds, is rated af 125 horse
power, and would furnish current for about 1,200 incan-
descence lamps of 16 c. p. each. Its powerful current
is conducted to the furnace room and back by a cir-
cuit of thirteen copper wires, each 03 inch in diame-
ter, which, as they approach the carbon electrodes, are
twisted into a copper cable an inch and a half in di-
ameter. An ampere meter is inserted into this circuit,
through whose helix the entire current flows, and on
whose dial is indicated the total strength of the current
being used at any given moment. A large resistance
box also forms part of the circuit, over which passes a
heavy copper slide, by means of which the current is
readily regulated, enabling the operator to choke off
the main flow before breaking it at the switch, thus
preventing any serious flashing at the dynamo. Mr.
Cowles gave me some astonigshing figures as to the
practical efficiency of this dynamo in the reduction of
refractory ores, and the economical value of the pro-
cess. The intention is, at an early day, greatly to en-
large their works and remove them to another locality;
and in order to accomplish their aims they have con-
tracted with the Brush Electric Company for a new
dynamo of immense size, which is now being construct-
ed, and which will be the largest in the world. The
machines made on this limited area of seven acres,
in the suburbs of Cleveland, have illuminated nearly
every city on this continent, and have even been
lagely used in other lands than our own. Their brilli-
ant ares shine in Canada and China, South America
and South Africa, Mexico and Madagascar, New Zea-
land and Australia, India, Egypt, and Japan, and in
every kingdom of Europe, and, indeed, have lighted
every prominent country of the world.

The officers of the Brush Electric Co. are : President,
G. W. Stockly (who is also business manager); Vice-
President, J, J. Tracy ; Secretary, W. F. Swift ; Trea-
surer, J. Potter; Superintendent, N. S. Possons, and
Assistant Superintendent, W. J. Possons, besides a
board of directors.

A RESIDENT of Minnesota, who has seen several
severe tornadoes, says that their most peculiar feature
is the singular sucking movement. Buildings are
sucked up into the clouds entire, and come down soon
in fragments. After the great Rochester tornado, a
farmer twelve miles from town found an uninjured
marble top table in his field. Another found a very
large sheep that had come from no one knew where
and had been deposited in his yard unhurt. The Min-
nesota man further said that hz had seen a board into
which wheat straws had been driven until they stuck
through on the other side,

Scientific dmerican,

CENTRIFUGAL SPEED INDICATOR.

Journaled in a transverse partition and the bottom
of the case in which all the parts of the indicator are
contained is a shaft, the lower projecting end of which
is provided with a pulley. This shaftis slotted to re-
ceive a pivoted lever, the arms of which upon opposite
sides of the shaft are of equal length and are provided
with weights. The journal of the shaft in the partition
is made hollow, to receive a rod whose lower end is con-
nected by a cord passing under a pulley hung in the
slot with the arm of the lever. The upper end of the
rod is attached to a slide moving along a guide rod
secured in the casing parallel with the shaft. A cord
attached to this slide is wound once around and secur-
ed to the drum on the spindle of the indicator. A cord
from the free end of a flat spring secured to the parti-
tion is attached to the smaller part of a snail secured
to the spindle, so that as the cord is wound upon the
snail it is received on a continually increasing diame-
ter. A spring, projecting from the partition at right
angles to the main spring, bears against the side of the
latter with sufficient friction to modify its movement
and that of the lever, when the indicator is used for in-
dicating low speeds ; but the small spring, being of less
length than the distance through which the other
moves, the two do not touch during the latter part of
the outward excursion of the main spring. Upon the

HERDEN’S CENTRIFUGAL SPEED INDICATOR.

outside of the casing is a dial, in front of which the
pointer carried upon the end of the spindle moves.
The indicatorreceives its motion through a belt pass-
ing from the machinery whose speed is to be indicated
around the pulley. As the shaft revolves, the centrifu-
gal action of the weights tends to bring the lever into
position at right angles with the shaft. This action of
the weights is opposed by the spring through the con-
nections as described. When the speed isincreased, the
action of the weights tends to put the spring under
greater tension, -and by unwinding the cord on the
drum and winding the cord on the snail, the spring
secures a greater advantage over the weights. When
low speeds are indicated, the tendency of the lever to
vibrate under the light pull of the spring is opposed by
the bearing of the small spring against the side of the
other.

This invention has been patented by Mr. Henry
Herdcn, of Wellsboro, Tioga Co., Pa.

O

What Work 1Is,

I was riding up town in a Third Avenue car the
other day when a butcher’s boy, a lad some 14 years
of age, in a hickory shirt and with a battered Derby
hat on the back of his head, stepped airily upon the
back platform and hung his basket on the handle of
the brake. He had sandy hair cut close to his head.
He was very much freckled, his eyes were pale blue,
but keen in their expression, and his nose was of the
genus pug. He was smoking a cigarette. For some
time he shared the privileges of the platform alone
with the conductor, who began talking to the boy
about the wrongs of the conductors and their right
to strike.

‘“ What are you givin’ us ?” said the boy; * yer call
it hard work to stand out here on the platform and
yank a bell? When you ain’t doing that, you are in-
side taking fares, and knockin’ ’em down, too. That
ain’t no work. Jest you begin at 4 oclock in the
morning, like me. Open the shop, sweep it out, clean
ice-cold fish out of the refrigerator, and never get no
chance to warm yourself ; then lug big baskets of
meatup to the top of flats all day long, and be cussed
by the boss because you don’t move round faster.
That’s work. You fellows have struck it soft, you
have. You can’t talk to me. I ain’t no greenhorn.”
And he jumped off the car and went down the
street whistling ‘The flowers that bloom in the/
spring.”—Phil. Record.

309

Sorrespondence.

How'to Prevent Anvil Noise,
To the Editor of the Scientific American :

I notice an item in your paper of April 17, on noise-
less anvils. It is advised to set in lead or sand. I find
by setting the anvil on a piece of plank say two feet
square, and hanging that by the corners to the wall
above with small ropes, you willget scarcely any noise
and no jar, and the anvil is as solid asif placed upon
a block. J.L.P.

Owego, N. Y., April 25, 1886.

_— et tr—
A Home-made Ash Sifter,
To the Editor of the Scientific American :

I send you this bit of information for the women who,
like myself, read the SCIENTIFIC AMERICAN.

To sift cinders, cover your sifter with an old apron or
rag. Seize it thus covered, and shake without lifting
the edge of the rag.

In case of wind, tread on the edges to keep them
down. A few stonesapplied at the corners will do as
well.

I have found the above device a thousand times
more practical than any of those cumbersome and
dear apparatus which are found in most hardware
stores. J. A,

Washington, D. C., May 4, 1886.

A Texan Meteorite,
To the Editor of the Scientific American :

The article on the ‘“ New Mass of Meteoric Iron,
from Independence County, Arkansas,” which ap-
peared some time agoin the SCIENTIFIC AMERICAN,
was read with great interest by the officers sta-
tioned at this fort.

The appended postscript, requesting readers to
communicate through your paper any knowledge
they might possess of the existence of masses similar
in nature to the one described, and also to report all
meteorites that may fall in their vieinity, accompany-
ing their information with specimens, prompted me to
send to you a sample of a mass of meteoric iron
which I secured while serving in Texas in 1882.

As to the history and manner of discovery of this
rare specimen, I will here give it to you as briefly
as possible.

On the morning of June 10, 1882, being stationed
at Fort Duncan, Maverick County, Texas (a military
post situated on the left bank of the Rio Grande),
as I was returning to the garrison from a trip in the
vicinity, I casually noticed a round bowlder that pre-
sented a very metallic appearance. I examined it
closely, found it in truth to be a metallic body and
a specimen worthy of careful preservation. It being
on the land of a Mr. Wieste, I did not remove it at
the time I discovered it, but later I persuaded Mr.
Wieste to visit with me the place where the mass
lay, and inquired if he knew anything concerning it,
or of its nature. He stated that ‘ he did not know
what it was or where it came from, and if I wanted
it, I was welcome to it.” Tt was then that I, for the
first time, attempted to lift it, and found it exceed-
ingly heavy for its small bulk. TUnlike the plan of
the boys who ‘rigged up a drag of poles and bark ”
for the removal of the Arkansas 94 pound meteorite,
as stated by Mr. Hindman, I had one of the privates
(Mr. Brand) of our company carry the mass to our
camp. After his task, which was a very tiresome one,
was completed, he remarked that ‘ he would not care
to carry about with him many such specimens of
Texas rocks.” I early arrived at the conclusion that
the mass was meteoric iron, as it possessed all the
characteristics of such bodies.

The photograph which I send to you shows a
broad view of the meteorite, and also its resem-
blance—as expressed here at the camp—to the ‘shape
of a ham.”

I have found it to weigh ninety-seven and one-
quarter pounds, and to be twelve -inches long, ten
wide, and six inches thick. Its specific gravity is
equal to that of wrought iron, <. e., 7°522. Small
pieces cut with a chisel from a pointed and much
abraded part of the mass were malleable to a high
degree, whether heated or cold.

Like all meteoric irons, this mass is also isometric
in crystallization, which is proved by etehing a
smoothed surface.

Its color when polished is unusually white, more
like that of quicksilver; much whiter than is com-
mon to meteoric iron.

Owing to the presence of a small percentage of
nickel, it has thus far resisted all corrosion or oxida-
tion. A surface of five inches length, which I pol-
ished nearly four years ago, remains at this time very
free from rust.

The outersurface has the commonly observed black
coating, or crust, always found on meteorites.

C. C. Cusick, U.S. A.

Fort Lyon, Bent County, Colorado.

[We duly received the specimen. It is a very inter-
esting example of meteoric iron.—ED.]
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The Obelisk in Central Park must be Inclosed.

In a paper given in the Transactions of the American
Society of Civil Engineers, Prof. Thomas Egleston
says: It is expected, now that the obelisk is supposed
to have been waterproofed, that the disintegration will
cease, but this appears to me to be founded on an al-
together mistaken theory, which is, that the cracking
is alone due to the expansion of the ice formed in the
cracks. Therapid and extreme changes of tempera-
ture in this climate in a stone which, from its mass
alone, must have but a feeble conducting power, would
be sufficient to cause the disintegration already begun,
in a stone weakened by exposure to great heat in a
dry climate, to continue with comparative rapidity
without the intervention of ice, but simply from the
continued expansion and contraction going on on its
weakened surface. But in a moist climate like our own,
where it was subjected to both extremes of heat and
cold, it would take place rapidly, as it has done.

As it was a matter of interest to ascertain how far
moisture had to do with the cracking under heat, I
made the experiment of submitting pieces of granite,
which had become quite dry from having been kept
housed many years, to as high a heat as could be
obtained in the laboratory without melting, and to my
surprise found that no spalling or even cracking oc-
curred, although the pieces were subjected to the heat
suddenly and for varying periods of time. It is well
known that granite in buildings, when subjected to
fire, spalls. This is owing to the moisture it contains;
to the expansion of gas and liquids contained in micro-
scopic bubbles in the quartz; and to the want of con-
ductivity of the stone itself. Perfectly dry granite
does not spall unless exposed very suddenly to a very
high temperature. No granite, however, exposed to
the weather in this climate is ever dry. Fresh granite
contains about one per cent of moisture. That weak-
ened by age, like the surface of all the obelisks, may
contain many times that amount, consequently all
granites on the outside of structures do spall when ex-
posed to fire. From the fact that the stone of the Cen-
tral Park obelisk is already weakened and probably
full of fissures, which, in this climate, will tend to de-
velop year by year, and from the very fact that the
disintegrated stone will absorb more moisture than
stone which is fresh, it seemns probable that no protec-
tion or coating given to the stone will arrest the pro-
cess of disintegration already commenced in it, if it is
left exposed. Even if the surface was entirely water-
proofed, the cold of winter and the heat of summer
would act below the surface both of the coating and of
the stone, causing the coating to break or fissures
through it to occur, so as to let in the moisture, and
then both causes would operate together as before.
But in any case, heat and cold will act altogether inde-
pendently of moisture, whether the outside be coated
or not, and further disintegration must take place
under the same circumstances and conditions as that
which has already so much weakened the stone. Plac-
ing the obelisk in the Central Park, where it is ex-
posed to nearly every agency that could tend to de-
stroy it ; allowing the surface of a stone already so
much weakened by disintegration to be heated, thas
causing further cracks to be made in it; is a greater
monument to public indifference and ignorance than
the shaft ever was to the dignitary who first erected it
or the events chronicled in its hieroglyphies.

The same dangers, if the reports about it are true,
threaten the obelisk on the Thames embankment, al-
though not to the same extent. The climmate of Eng-
land is much less severe than ours, both in winter and
in summer. The causes for disintegration, being the
same in both cases, will affect the London obelisk less
than ours, and there seems to be, so far as any examin-
ation of it has been made, no great present danger in
leaving it exposed where it is. The obelisk in the Place
de la Concorde, in Paris, is reported as cracked all over
its surface. Both the European obelisks are therefore
in danger of being seriously damaged within the next
hundred years. Housing seems to be the only thing
left for the obelisk in Central Park.

Fishing with Dynamlte.

By special invitation we were permitted to witness a
novel experiment one afternoon recently, which was
intended to test the efficacy of dynamite bombs in the
capture of fish in deep water. The objective point was
found to be a hole about twenty-five feet deep in the
upper end of the bight, where the fish are known to con-
gregate in large numbers. Arriving at the spot, a
cartridge about six inches long, charged with dyna-
mite, to which had been attached a heavy piece of iron
in order to make it go to the bottom, was thrown in
the water. A suspense of a few seconds ensued, and
then a faint report like the discharge of a small pistol
was heard, the water became agitated and was raised
about two feet, and immediately thereafter, within a
radius of about sixty feet, the fish were strewn in all
directions. A scene of the wildest excitement followed.
Scoop nets were brought into speedy use, and over
1,000 fish of different varieties, from the large gray snap-
per, over three feet in length, to the small but sucecu-
lent sailor’s choice, were secured.—Key West Democrat.

A SINGULAR EFFECT OF THE ACTION OF FROST.

The accompanying illustration represents an ice
formation that occurred at a private residence in
New York city, in February last. A small vase was
left on the bedroom window one night, filled with
water, in which was a carnation, and in the morn-
ing it was found that the water in freezing had

A CURIOUS ICE FORMATION.

raised the flower (which, of course, was wilted by
the frost) in-a column of ice nearly two inches in
height above the mouth of the vase. There was a
beautiful erystallization inthe center of the vase, but
otherwise the ice was clear and solid.

-

THE ALADDIN COOKER.
BY EDWARD ATKINSON.
The theory of this cooker is to accumulate heat from
a common hand lamp inside a pine box, the walls of
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A, box made of pine wood, 134 by 3 inches thick, according to size of
cooker; B, lining of tin or tinned copper, fitted with arm, B/, of cop-
per, through which the water, G, circulates and in which it is heated
by the lamp, L; the cooking vessel, which may be of metal—prefer-
ably of porcelain or of glass. D D, felt lining to cover; E, cord at-
tached to perforated ears or rings, F F; G G G G, water in circula-
tion, heated by lamp, L, to about 200° Fah.; H H, hood of tin around
the arm, B’ B/, to concentrate the heat upon it; I, vent to tin hood
for draught; J, tin guard to keep heat from wood; K, faucet to draw
off water; L, lamp with wick, 14 to 1 inch wide, according to size of
cooker; M, orifice for thermometer; N, orifice to cooking vessel, with
screw cap, for thermometer; B’ B/, arm, 3 in. by 1in. deep. Rounded
corners desirable inside for convenience in keeping clean. Begin with
tepid or cold water if glass vessels are made use of.

which are thick enough to retard radiation, so as to
cook such food as may be placed in the cooking cham-
ber or oven, in a thorough manner. All meats,
birds, or fish may be thoroughly cooked in their own
juices, only a little water being added so as-to make a
good gravy. Oat meal, corn meal, and farina can be

cooked with a suitable quantity of water. Fruit,
cheese, and such vegetables as do not require heat
above the boiling point, may also be cooked in the ap-
paratus. The juices of meat may be drawn for sorp
or broth by imnmersion in cold water in the chambe:,
before the heat is applied.

If the cooking chamber be 6X4X4} inches, it will
hold about three pounds of meat, which can be well
cooked with a half inch wick in about one hour, the
water being warm at the beginning. For such a vessel
the pine walls need not be over 114 inches thick.

In a cooking chamber 9X9X10 inches deep, sur-
rounded by a half inch sheet of water in a pine box,
of which the walls are 2 inchesthick, ducks and grouse
have been well cooked in about two hours, mutton in
three hours, chickens or small turkeys in about four
hours, with a one inch wick, beginning with hot water.
A longer time makes meat more tender.

Ina cooking chamber 12X12X12 inches, surrounded
by a half inch sheet of water, in a box of which the
walls are 3 inches thick, 20 to 25 pounds of solid meat
can be thoroughly cooked in six to eight hours; a
longer time serves for very tough meat. An 18 pound
ham or a 20 pound tough old turkey have been made
very tender between 10 P. M. and 8 A. M.; 1 inch
wick.

In this large cooker the heat of the lamp is more
fully saved by the following arrangement : In place of
the projecting metallic arm, from which mueh heat is
radiated and lost, the arm connects with a metallic
water jacket, surrounding the lamp chimney, which
jacket is incased in wood. The same work may be
done by jacketing the metal hood, H H, with fossil
meal in a wooden case. The meal will protect the
wood where it comes near the lamp.

Clear pine appears to be the best non-conductor.
Experimenting might be tried with slabs made of wood
pulp, which would be less liable to crack or shrink.

The fuel required is about one cent’s worth of oil to
20 or 25 