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little instruction; but if one has some knowl-
edge of electrical matters, he can easily deter-

mine how a rod ought to be put up. The most | or the ocean.
important points to be attended to are tight| waves.
joints and a good earth connection at the in the same room and be heard by others.

bottom of the rod. The parts of the rod
should be screwed together with couplings,
as in water and steam pipes. A small iron
water pipe would make a good lightning rod;

and 1-16 inch thick. There is no need to go
to the expense of a copper rod. Iron is by
many considered really better than copper.
The grounding of the rod must be attended to
with great care. The lower end of the rod

must be in water or in moist earth. A plate question stated a fact.’

same space as if no other wave were there.
This is the case with water waves on a lake

A
whole orchestra can play at the same time and
| no jumble or mixture of the sound result.
Perfect harmony will result. We see no rea-

. son why light waves which are not vibrations
so .would a flat strip of iron one inch wide'

of ordinary matter, as these other vibrations

are, should be mixed or confused by existing in

the same space together. 2. When two moving
shadows approach each other, why do they
rush together just before they meet? A. We
would try to explain this if we thought the
We do not think two

of iron or a coil of the rod itself should be!shadows move any faster as they come near
connected to the end of the rod to insure good | each other than they did wken further apart.
contact between the rod and the earth. Rods' 3. Is it a fact that food will sour more quickly
should be carried up at all the corners of the ! if put into a refrigerator while still quite

building, and go to the peaks of the gables and | warm?

along the ridges of thie roof, up chimneys,
pinnacles and towers, to 2.1 the highest points
of the building, but there should not be high
rods above the roof and chimneys, such as are

very often seen in the older practice of put- |

ting up lightning rods.
put up to invite the lightning to come down
that way, but to take care of it, if it insists
upon coming. Rods should be fastened to the

Lightning rods are not -

metal of roofs, gutters, and leaders, and should"
not be insulated from the house by glass in-!

sulators as was formerly the universal method.
Such insulation is useless, since a quarter inch
of glass cannot hold back a discharge which
has already jumped through perhaps a mile
of air. Short points may be put upon the
rod at all the higher parts of the building, not
more than a foot above the building, but these
are not necessary. The idea that a tall rod
protects a certain area around its base is no
longer considered true. The rod if solid should
not be more than a half inoh thick. If it is
a tube it may weigh about as much per foot
as if it were solid. Heavy telegraph wire
if put up plentifully would be as serviceable
as a rod. A building well netted over with
such wire, better galvanized for durability,
would be as thoroughly protected as with the
most expensive rod. Remember that surface
of metal is what is wanted in a rod rather than
weight. In many respects a heavy rod is in-
ferior to a light one of greater surface. Con-
tinuity of the metal is the most important
feature. There must be no air gaps, no lpose
joints. It will thus be seen that a black-
smith with a little gumption is just as well

able to do the work of making and putting up:

a rod as the best engineer. Much valuable

information upon this subject has been printed-

each year in these columns. You should also

have SUPPLEMENTS, Nos. 249, 348, and 998,

price ten cents each. We. append the rules
given by Prof. S. P. Thompson as a summary
of the modern views upon this subject. It will

be noted that our advice given above differs.

slightly in some unimportant particulars from
these rules. 1. All parts of a lightning con-
ductor should be of one and the same metal,
avoiding joints as far as possible, and with as
few sharp bends and corners as may be. 2.
The use of copper for lightning rods is a need-
less extravagamce. Iron is far better.
is slightly better than round rod; but ordinary
galvanized iron telegraph wire is good enough.
3. The conductor should terminate not merely
at the highest point of a building, but be
carried to all high points. It is unwise to
erect very tall pointed rods projecting several
feet above the roof. 4. A good deep wet earth
should be provided, independent of gas or
water pipes, to which the conductor should!
be led down.

If so, please explain. A. We do not
think so. The reason a hot dish should not be
put into a refrigerator is that it heats the

air and destroys the work the ice has already:

done.
spoil.

In the hot refrigerator food will then
This is because the air of the refrigera-

tor has been heated, and not because hot food"-

4. Why is it that milk sours in
A. We do not know.

(8302) C. W. R. asks: Will you please

was put in.
a thunderstorm?

refer me to some book describing fully trans-
formers made to transform a two-phase to a

three-phase current or vice versa? A. We pre-
sume you wish to find the plans from which
you can make the transformer you require. We
do not know any published plans of this sort.
There are good books upon the theory of the
transformer. Such is Kapp’s, price $1.75 by
mail; Adams’s ‘““Transformer Design,” price
$1.50 by mail. By the aid of these you might
work out what you need.

(8303) F. W. writes: I have a small
motor which runs a fair speed when using 4
volts and 14 ampere. I would like to run
the motor on a 110-volt light circuit. What
size wire must I use on the field and arma-
ture? A. There is probably not room for the
wire to rewind the motor for 110 volts. The

better way is to put the motor in series with ;
It will then get 34 .

two 16-candle lamps.
ampere and a few volts.

(8304) G. O. S. writes: During a thun-

der shower here it was said that some of the:

stitchers using sewing machines run by an
electric motor connected to the shafting by a
10 or 15 foot leather belt experienced a sensa-
tion like that of one’s feet going to sleep. Is it
possible that they felt a slight shock? It is
not dangerous to run the motor during a thun-
‘der shower, is it? The power is furnished by
the Edison Company. A. Anything is possible
with the lightning, but it is not apparent from
your description that anything happened. The
sensation may have been from electricity, and
again it may have been from nervousness, No
one can tell. A quiet mind would eliminate one

‘cause of unpleasant sersation at such a time.

- to the sewing machine.
Ribbon |

. lightning discharge. Aerial wires are very often |

No electric disturbance is likely to have passed
from the Edison wires through a leather belt
If the Edison wires are
underground they are not likely to receive a

struck by lightning, but when suitable lightning

; arresters are used there is little likelihood of

the electricity of the lightning entering a
building. If your installation is properly made

- there should not be any special risk at the

5. If in any part the conductor ;: modern works upon the telephone?

sewing machines during a thunderstorm.

(8305) W. S. P. asks: 1. What are the
I don’t

goes near a gas or water pipe it is better to | mean the working of an individual telephone,
Ihut the methods for connecting and working

connect them metallically than to leave them
apart.

6. In ordinary buildings the conductor !

should be insulated away from the walls, so as,

to lessen liability of lateral discharge to metal :

stoves and things inside the house. 7. Connect
all external metal work, zinc spouts, iron crest
ornaments and the like, to each other and to
the earth, but not to the lightning conductor.
8. The cheapest way of protecting an ordinary
house is to run common galvanized iron tele-
graph wire up all the corners, along all the
ridges and eaves, and over all the chimneys,
taking them down to -the earth in several
places to a moist stratum, and at each place
burying a load of coke. 9. Over the tops of

them. A. The best work upon this subject is
Miller’s ‘“American Telephone Practice,” price
$3 by mail. It is very full and complete. An-
other important work is Hopking’s ‘“Telephone
Lines and Their Properties,” price $1.50 by
mail. With these two you have a very complete
presentation of the whole subject. Of smaller
books there are.Webb’s “Telephone Handbook,”
price $1, and Poole’s ‘“Practical Telephone
Handbook,” price $1.50 by mail. 2. What are
the strengths of the several currents used in
telephone work, say inside of New York city?
(Not long-distance.) What strength suffices for
ordinary speaking current? A. The current

tall chimneys it is well to place a loop or | strength, of course, varies with the different
arch of the lightning conducter made of any"’

stout and durable metal
gence can put up a lightning rod or wire from
these simple rules, and may then feel assured
that he has done all that can be done to pro-
tect his home from a stroke of lightning.

(8301) F. R. M. asks: 1. When light

rays cross each other or reflect back upon
themselves as they are made to do in diagrams
of images formed by lenses and mirrors, why
do they not become mixed up and produce in-
terference? A. They do not become mixzed up,
but do interfere when the reflection is at a
suitable angle. It is in this way that the
fact that light is due to a wave motion was
demonstrated by Fresnel. These interferences
cannot be seen in the open, but require a dark
room and special arrangements. They can be

seen by placing the hand over the eye so that .

you can look at a bright light, such as an open
window will furnish in a elear day. You will
then see innumerable dark lines in the space
between two fingers, parallel to the fingers.
These are interference lines. The waves do
not become mixed up, because any numbeér of

Any man of intelli-’

transmitters. It is very minute with all. Prof.
Cross, of Boston, by employing very delicate
instruments and great reﬁngment of method,
reached the following results:

,the secondary wire of the induction coil of

Bets of waves can pass at once through the-

the Edison transmitter, 0.072 milliampere ;

the Blake transmitter, 0.132 milliampere; of

the Hunnings transmitter, 0.556 milliampere.:
3. What for the magneto-electric that rings’
‘the local call bell?
wound to 300 to 500 ohms for local work; for:

A. Magneto call bells are

bridged work much higher, to 10,000 chms even.
The B. M. F. of the magneto when run as or-
dinarily by hand is from 65 to 75 volts. As

the current is alternating, the amperes are less .
than the quotient of the volts by the ohms;
but at any rate the current strength is very .

small.
point.

(8306) L. A. F. asks:

We have no exact data upon the

light bulb or lamp is removed from its holder
when the current is on? Will the meter reg-
ister it? A. If a socket is in good condition
there ought not to be any leakage when the
lamp is removed. If, however, there is leak-

It is the case with sound:
Two persons can talk at the same time |

The current in'

1
of

Is there an es-:
cape or loss of electric fluid if the electric;

is lost.

(8307) J. M. asks: 1. If a stone
dropped into the ocean at a very deep part,
will the stone sink to the bottom or will it
remain above the bottom and float in the
water? I heard some people say that the pres-
sure was so great that the stone could not
sink. A. Anything which begins to sink in
the water of the ocean will continue to sink
till it reaches the bottom underneath it. The
pressure is very great. At 24,000 feet it is
four tons per square inch, and at the greatest
depths of the ocean it is about five tons per
square inch. This will compress any article
which sinks to that depth very greatly and
render it much heavier relatively to the water;
but the water is not compressed to any degree
by even that great pressure. So that the
article which is sinking and being compressed
is all the time growing heavier relatively to
the water and will sink faster the farther it
sinks. 2. Has a cannon on board of a man-of-
war a device to make it rebound, or is the
‘ cannon fastened -to the ship? A. The old
method was to allow the gun to run back by
its recoil. so as to load it again. All modern
.guns are breechloaders and do not run back
by their recoil. The force of the recoil is
taken up by a liquid pressure, some liquid such
as glycerine being used.

(8308) Farmer asks: Will you kindly
tell me through your paper whether lightning
rods secured to buildings with malleable iron
brackets are a protection against lightning?
- It would appear to me that the rods should be
- insulated at all points where they come in
contact or are secured to the building or° they
must be more dangerous than otherwise. A.
Opinions differ upon this point. Equally good
authorities are to be found upon both sides
of the question. We are personally inclined
to the opinion that a lightning red may just
as well be connected to the house directly as
to use a glass insulator. Our reasons for this
opinion are that the glass will be wet as

be greatly reduced; and the electric discharge,
which has already leaped through thousands of
feet of air between the cloud and the earth,
. will not mind the few inches of air through
which it must pass in going from the rod to
the iron support of the rod around the in-
sulator.

(8309) A. S. asks: How many units of
heat for a stated weight of the metals sodium
and potassium are evolved in passing to the
condition of KOH and NaOH respectively? A.
‘When one gramme of potassium combines with
oxygen there are 1,745 units of heat produced.
When one gramme of sodium combines with
oxygen 3,293 units of heat are produced. We
have no separate data for the change from the
oxide to the hydrate.

(8310)-J. C. M. writes:

I have a son

tricity and electric instruments.
have such books on sale. I would like to have
catalogues of them, with your recommendation
of such as you think most suitable for him.

is |

soon as rain falls and its insulating value will |

age the meter will register the current which!apparatus which could not be built in any

.ordinary shop.

. Bank, Indicating savings, F.

15 years old who wants to learn all about elec- :

You no doubt :
. Car coupling, automatic, J C Leidy

He wants a descriptive and practical work— |

one that will give him complete instructions
| for making and repairing any part of any kind
of electric or magnetic appliance. A. There is
no work or set of books which can supply what
is -asked in this request. We presume the in-
tention is to ask for books by means of which
the lad can make a beginning of learning elec-
tricity. We can furnish Sloane’s ‘“Electrical
Library” for $ by mail. There are also
separate books to be had upon making tele-
phones, putting in electrical bells, etc. After
these might come the building of a small
dynamo or motor, the making of a gal-
vanometer and induction coil. These can be
found in Bottone’s “Electrical Instrument Mak-
ing for Amateurs,” price 50 cents.

(8311) W. L. P. asks: Where can I get
information on the subject of wave motion
and the attempts to use it as a power? A.
See SUPPLEMENTS, Nos. 536, 825, 861, price
ten cents each, for articles describing various
devices which have been employed to utilize
fhe force of waves to do work.

(8312) H. R. asks: As to the electric
motor described in “Experimental Science.”
Do you sell it or its parts? A. We do not
sell any of the apparatus described in “Ex-
perimental Science” or the parts of any of it.
The object of the book is to stimulate ingenious
" persons to “make things” by showing them how
to proceed. This object it is accomplishing.
There is no book so well adapted to help one
to build suitable and sufficient apparatus for
studying science within its limits as is this
' book.

(8313) F. R. asks: What book or paper
gives information on the Marconi wireless tele-
graphy. I wish a description of instruments
-and operation of same. Can such instruments
be made in an ordinary machine or model mak-
ing shop. A. Fahie’s ‘“History of Wireless Tele-
graphy,” price $2 by malil, gives descriptions
of the various systems which have been in-
vented, Marconi’s among the rest. We have
published several papers on the subject, but
none which gives details of construction such
i as would enable a man to build a copy. of the
apparatus. Moreover, Mr. Marconi is changing
his apparatus continually as the results of his
experiments, and no description is up-to-date
upon the subject. There is nothing about the

: Can.

TO INVENTORS.

An experience of over fifty years, and the prepa-
ration of more than one hundred thousand appll-
cations for patents, at home and abroad, enable
us to understand the laws and practice on both
continents, and to possess unequaled facilities for
procuring patents everywhere. A synopsis of the
patent laws of the United States and all foreign
countries may be had on application, and persons
contemplating the securing of patents, either at
home or abroad, are invited to write to this office-
for prices, which are low, in accordance with the
times and our extensive facilities for conducting
the business. Address MUNN & CO., office Scien-
tific American, 361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were lssued
for the Week Ending

July 3o, 1901,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Air compressor, Pryde & Gauerman....... 679,335
Alarm. See Burglar alarm.
Amalgamator, J. H. BaIT....ccovvvvuennnns 679,355

Ammunition uoisi, R. Matthews...
Armor plate, J. Nederlund
Arsenic, antimony, or tellurium from sul-

furous ores, extracting, E. Peterson.
Ash cans, etc., holder for, A. Berthe
Atomizer, E. J. Sonn................
Automatic switch, F. Mackintosh...
Bacteria, culture of A. Cavon
Baggage, means for handling, A. H. Lowe.
Baking powder, M. H. Fischer.
Witt
Bearlng, adjustable, H. Abbott.
Bearing, roller, A. P. Morrow
Bearing, roller, H. Monk.....
Bedstead, Spencer & Camero:
Bell, P. Wolhaupter
Belts, apparatus for placing

Jagger
Bending and twisting tool,
Bicycle frame, . W. T

. 679,632
679,326

679,330
679,449
.. 679,436

. 679,321
679,600
27 9,567

J. V. Hulse .. ..
udson
Bicycle mud guard, G.” W. Manson.

Bicycle pump, M. F.
Bicycle riders’ shoe sole protector and

braking device for, F. F. Frishie
Bicycle saddle support, M. H. Naber..
Boiler furnace, steam, C. Schleyder....
Boiler-roof, W. Kennedy.....ooovvvenenanns
Bookbinding machinery, J. E. Smyth........
Books, stub holder for check, W. H. Haw-

5 4 N 679,503
Bottle, non-refillable, W. F. Clark.......... 679,415
Bottle, non-refillable, A. Thebarge.......... 679,646
Bottle stopper, J. Senich........... 679,516

Box-opening tool, A. C. Bower

Braiding carrier tension, J. A. Turner. 679,650
Breeching, E. E. Ecker.........ceuue.. 679,609
Brick, vitrified, M. J. Magarity..... 679,427
Buckle, J. N. Purcell......coioveencannens 679,336
Burglar alarm, W. J. Wernette............ 679, 654

Button attach implement, J. H. Vinton.
679,441,
attaching machine, I. H. Sisson.....
attaching machine, J. H. Vinton,
679,444,
fasteners, machine for making wire,
Button locator, J. H. Vinto
Button, tack fastened, F. E. Stanley
Calculating machine, J. A. Turck...
Calf trough and rack, F. M. Allen..
See Oil can.
Can opener, T. A. Darling
Car body and truck bolster, railway, W. P.
Bettendorf ......... ...ttt
Car coupling, W. 8. Lenn

679,442
679,434

679,445

Button
Button

Button
I

=

. 679, 288
679,605
679,494

. 679,629
679,631

Car door, C. M. Mendenhall................ 679,633
Car fender, street, G. Wray.......ooveeenns 679,586
Carbureting appﬂaratus for explosion motors,
........................ 679,387
Card record or index, R. H. Breeding....... 679,549
Cart, road sweeping and collecting, Van
‘Wesemael & S'Jongers............covnnnn 679,488
Cartridge clip, L. F. Bruce......coouveuuecan 679,412
Cartridge-like envelopes, apparatus for fill-
ing, N. Cefpek.......coiiiuinnnnnnnnnnnnns 679,665
. Chain, drive, L Schildknecht............... 679,578
Chair and display rack, .combined, F. M.
Guthridge .....cciviiiiniiiiiiinencnannns 679,617
Chair back, adjustable, N. B. Harmon..... 67312
Chemical apparatus, J. F. W. Meyer....... 679,388
Chimney cap mold, Ostrander & Cook...... 679,329

Chuck or die for pointing or roundlng ends

of bolts, G. W. Packer.
Churn, F. D. Swaney..
Cigar, J. G. Paint
Cigar cutter and lighter, C. A.
Circuit closer, automatic, G. A. Wall
Clasp, Peats
Clavier, practice, A.
Clevis, F. W. Atwell
Clock, secondary electric,

679, ,523

‘Wurmb & Bau-

18- 5 ¢ e 679,546
Clocks, tubular bell for chiming, A. W.

Harrington ........cciiiiiiiiiiiiiiieann 679,458
Clothes drier, J. W. Davis. ... 679,606
Clutch, E. S. Brett...........cc... . 679,359
Clutch, friction, Churchill & Seeley. . 679,414
Cock or valve, M. M. Brophy.............. 79,525
Coin-controlled apparatus, Slater & Roe.... 679,642
Colander, M. C. Jenkins.........ccevvuunnn 679,564
Compo board, machine for manufacturing,

Johnson & Springer..................... 79,698
Compressor, W. F. Singer........... 679,343
Compressor and pump, A. G. Enock.. 679,716
Condenser, H. D. Baragwanath............ 679,491
Conveyer, G. D. Potter...........covuuenns 679, 573
Cooking cotton seed meats, apparatus for,

W. COOK. . evviiiiiiinninnsnernnnnnns 679,604
Cooklng utensil, camp, C. A. and O. Ander-

OI  eiennenssanenasssansenssonnnsannns 679,588
Copy holder, indicating, E. A. Edwards.... 679,302
Cornet attachment, Springer & Davis...... 679,644
Corset attachment, C. M. Barnum......... 679,547
Corset cldsp lock and stocking supporter,

combined, H. A. Guinzburg.............. 679,559

Corset stay and dress holder,
D. McKenney
Cotton presses,

679,480
etc., feeding .

E. Parker .....coceceeeees 679,635
Crane carriage, E. Y. Moore............... 679,535
Cranes, hoisting mechanism, etc., system of

controlling pneumatic motors of, E. Y.

MOOTE .t evvvenrnnnnsnsannnsanannas ... 679,634
Crate, folding egg, W. W. Gernse .. 679,309
Cream separator, J. I. Roberts..... . 679,68
Crutch, P. W. Pratt.......ccovviiiinnnnns 679,462
Cultivator, A. V. Ryder........cocveueuuns 679,676
Curtain fixture, J. W. Housberg........... 679,677
Cycles, steering of J. T. M. Hircock....... 679,561
Dampening machine, H. Weber
Door stop and holder, S. S.

Dough raiser, W. Kopisch
Drill, A. W. Watson.......ccoeeeeeennnnnnn
Dtgll and countersink, combined, W Burk-

.................................... 679,693
Drilling machine, J. G. Johnson.. 679,318
Drilling machine, W. Herman...... 679,672
Easel and rack, plate, L. Kaminski. 679,530
Egg timer, J. M. Michaelson........ ,701
Electric brake, F. E. Case..... 679,362
Electric meter, W. C. Fish. 679,304
Electric meter, W. H. Pratt....... 679,333
Electric switch shell. H. Hubhell .......... 679,316
Electrolytic decomposing coil, J. W. Kynas.

7 79,477

(Continued on paye 94)
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