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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.
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 :
I would like to have’

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. I. 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....ccovvvruennens 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............0...
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.....ooovveeuienenns
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......coioveencannnns 679,336
Burglar alarm, W. J. Wernette............ 679, 654
Button attach implement, J. H. Vinton.
679,441, 679,442
Button attaching machine, I. H. Sisson..... 679,434
Button attaching machine, J. H. Vinton,
679,444, 679,445
Button fasteners, machine for making wire,
I. H. Sisson............. 679,433
Button locator, J. H. Vinton........ 679,443

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 .......... .00ttt
Car coupling, W. 8. Lenn
Car coupling, automatic, J C Leidy

. 679, 288
679,605
679,494

. 679,629
679,631

Car door, C. M. Mendenhall................ 679,633
Car fender, street, G. Wray.......ccvveenns 679,586
Carbureting app&n‘atus for explosion motors,
........................ 679,387
Card record or index, R. H. Breeding....... 679,549
Cart, road sweeping and collecting, Van
‘Wesemael & S'Jongers...........c.ccevnnnn 679,488
Cartridge clip, L. F. Bruce......covveuueas 679,412
Cartridge-like envelopes, apparatus for fill-
ing, N. Cefpek.......ccoiivuinnnnnnnnnnnnns 679,665
. Chain, drive, L Schildknecht............... 679,578
Chair and display rack, .combined, F. M.
Guthridge .....cciviiiiniiiiiiiencnannns 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 ¢ 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............c.cciea. 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............cocuueunn 679, 573
Cooking cotton seed meats, apparatus for,

Ww. COOK. . ivviiiininnninnsnernnnnnns 679,604
Cooklng utensil, camp, C. A. and O. Ander-

O eienneeseenesnsssassenssannnsannns 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 vvvenrnnnnsnsannnsanannas ... 679,634
Crate, folding egg, W. W. Gernse .. 679,309
Cream separator, J. I. Roberts..... . 679,6%
Crutch, P. W. Pratt.......ccovviiiinnnnns 679,462
Cultivator, A. V. Ryder........cocveuvuuns 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
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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Electrolyzing and washing apparatus, J. F.

IO R e a0 0.0 o 01000 5 0 OG0 0 Bido 0 o .. 679,476
Elevator, €. L. Startup... . 679,484
Elevator controlling mechdmsm. A T

IBEOIWII Y. . g s - o1e Yelohis o TUToNohs oo o ... 679,361
Elevator safety appliance, W. R. Woeks. .. 679,581

Elevator safety gate, J. W. Flemmg.... . 679,614

Erwbroidery hoop, J. IL TPost.. . (':79,510
Enapieling metal, W. A. Dunlap. e 6_29,309
Engine, E. I. Redtield........ - 679,637
Lngine stop, electrical, J. F. . 679,518

Engines, centering device for lining up, /8

M, BUIFNS «v-0cccciaecroasnarseascscanns . 679,501

Lnvelop for repeated usi,1 H. \V&G‘al\s‘ ..... $79,558
ating apparatus, Hoover ason,

e gl 679,475, 679,606
Ixcelsior making machine, E. J. Stewart... (;_4'9,:109
Lxpansion bolt, 1. Church. (‘5_1'9,.{(‘)3
Explosive engine, E T. B all. ... (;19,4’10
an aml pump, rotars. & C. Davidson..... 679,400

.............. 679,579

Fan, rotary, A. M. Schreuder
. 679,652

Fastening device, M. S Walker....

Faucet, measuring, @. H. Chandler.. . 679,205
Fertilizer distributer, J. T. Cole...... 670, 208
Fertilizing agricultural crops, A. Caron.... $79,601
Filter, T. L. Mc(ann.. 679,536
Ilire  extinguisher  br e e

Hutchings & Wiesner . 679,563
TFish hook, I. CHF S ... 679,206
Fish trap, M. 3. Newcor Lo 679,327
Fishing rod case, .I. C. Herit 679.422
Flax sliver, . H. Ellis 679,695
Floor and ceiling construetion, Schrat—

Oty R ST S —— . 679,430
Fluidl pressure engine, Stark & W uNhlp 679,437
Flushing apparatus with valve coxmolllng

apparatus for same. J. {Simpson.......... 679,687
Folding chair, adjustable, W. F. Parmelee.. 679,636
Food cooler, J. I>. Hansen................. 679,311
Forking, o]uvanng and cmwevmg machine,

A. Tatterson N 679,439
Friut picker, T. FL. Kruse............. ;;.)320
Furnace blasts, apparatus for heatlng. G.

D BUrton «.e.enenuiniieuniniecaens G[‘)-l.;()
Fuse for projectiles, ti N VA Qlll‘SA1"\8~ ‘“" 406
Garbage or ashes wceptacle, G. C. Witt.

Garment fastener, C. Nybus............
Garment supporter clasp. M. B. Gardner.
Gas engine, R. R. Darling................
Gas

generator, acetylene, Ioluh & ﬂvm acek

Gas generator, acetylene, A.

Gas generator acetylene, L. Bexg : G_n") T
Gas heater, hall, J. W. Mellott........... 679 (‘;94
Gas ventllator for mains, M. C. Henley.... 79,619
Gases, vapors, and foreign particles from .

air, apparatus for collecting, J. Zellweger 679.68
Gasifying hydrocarbons, apparatus for, -

de Tfaupt ........ceeveiincraioanns 0:9,( 97
Gate. C. M o000 o doc 679,589
Gearing, variable f 1ctlon, W. M \Ic(‘ax t-

MEY o0 ST o AL 0 o © 0 0 o IR © GG 679,669
(.(.dnng worm, C. Bassett. 579,356
Glass, apparatus for the manufﬂcture of

sheet, W. Buttler..........ccieiiuvnennn 679,292
Glass. apparatus for use in the manufacture

of sheet, Sievert & Heikel............ ... 679,705
Glass, manufacture of window, W. Buttler. 679,293
Glassware, machine for the manufacture of,

CY . BBIMERt g B ke - - slols oo ol TERfkehxo « - 679,661
Governor, explosive engine, H. M. McCall.. 679,389
Governors, automatic stop for steam engine,

W. D. Smith... ... 679,706
Grain hinder, C. d 679,397
Grain shovel operatmg devme, J. G. “‘est-

LT R e N, W o 0 o 00000 veien.. 679,448
Graphite separator, J H. Davis 63’9.4_73
Grate, T. II. Westheimer......... vevee.. 679,655
Grinding machine, R. P. ’l‘hompson ... 679,347
Gutter bending machine, J. H. Clo(‘kel..... 6:19.417
Hame fastener, R. Dodson.............. Gi9 418
Harvester, corn, H. L. Steel . 679,708
Head rest, C. 1. House... 679,423
Heater. See Gas heater. -
Heater, F. D. Stephens................ ... 679,520
Hinge, safe or vault, 1L D. Hibbard....... 679,377
Hitching device, C. YV i
Hoist, pneumatic, W. S. Halsey 679,421
Horseshoe, ). A. Mever.......... 679,322
Horseshoe, H. and A. Rush.. 679,704
Hose hridge, F. R. McClurg. . 679,570
Ilose signal system, electric,

TelSSIe ... i et iie et 11,924
Hub. vehicle, W. F. Hembrey..... . 679,313
Iydrant, J. McKenzie............... . 679,166
Ice machine, .J. H. J. Haines 679,696
Ignition apparatus, electrical, A.

TSI TTRD o o O, S . 679,651
Index, Z. B. 3 679,513
Insect destroyer, I\ov & Kveton. 679,319
Tnsulating machme, wire, C. H. Thol dalsml 679,521
Insulator, H. Geisenhoner................ .. 679,308
Insulator, electric wire, .J. E. Sharpe..... .. 679.544
Invalid's table, adjustable, S. M. Davis.... 679,667
Joist hanger, J. Tuteur 679.349
Knitting machine, rib, Scott & S\vmdlehmst 679,641
Ladder coupling hook, extension, Klemme &

ANZUSEECIN, _oivieiess + olapaacae’s o o o oacl¥epshoRch Rouo R, 679,385
Lamp burners, smoke preventing attachment

for, E. L. Gobisch. 679,616
Lamp chimney, .J. L. Ba ceeeaeea.. 679590
Tamp. electric arc, S. M. \Ie\el . vee.. BTO700
T.amp, hand signaling, A. E. Appletou ...... 679,663
'L.amps. support and take-up device for cable

suspuended electrie, J. II. Dorion......... 679,607
T.ast thimble, shoe, .J. E Scott.. , 679,515
Lathe, engine, . A. Muller.. ... 679,568
Lathe tool post, B. Coburn.. cee. 679,297
Lawn sprinkler, L. Horvath. . 679,383
Lettering or hand printing mac HE

BINTHIAAR SR iz shegers - cxoreReisl sisgehelefens Dlogs o = foxe .. 679,556
Level, center line, B. B. Chandler, Jr 679,602

T.evel, pendulum, H. L. Schaffner...
Ievel, plumb, G. W. Krabill....

Life preserver, G. Graham....
Line indicator, G. B. Lawton..
Linotype machine, C. Muehleisen.

Linotype machine, J. R. Rogers... 679,481, 610 482
Liquids, apparatus for extracting matter
from, L. C. Reese............c.coucuuunnn 679, .)7o

Locking means, O. A. Rernolds
Log turner, Corry & Barker

Lo{: wagon clamping device,
SUAVOI a5 eia’s #ose s » 5is ais aneTil = HE IS ¢ « 679,342
Loom, II. R. Ross . 679,429
Loomw filling remover, S. . 679,517
Loom stopping device, ITaden & Howarth.. 679,370
Loom tewple roll, F. 0 Duffy 679,608
Loom warp stop motion, Coldwell & G]l-

dard, TeiS8e . ... ...cccofooiccccesosnoenm 11,923
T.ubricator, R. E. Hardy.. 679,560
Mail box, W. W. Sweigart..... 679,645
Mail pouch catcher, C. F. Walthers 679,447

Mattress holder, C. A. \Whiting

Mattress making apparatus, .J. T. W, oolen 679,585
Mattress or cushion, G. F. I1. Langer. . 679,680
Mattress stufting machine, J. T. “'oolpl'vu 679, aS4
Measuring glasses, detachable base for, F.

Tebmann .......co.iiiiiieiiinnaannn . 679,628
Menstrual receptacle and uterine suppmtm,

J MEANZIrere)- - el S ppersmelRekge1oielsle) o * =Isle * . 679,478
Mercerizing machine. A. Iertesz.. . 679,425
Metal shearing machine, C. Kling...... . 679,566
Metals by electrolysis, apparatus for twat—

ing, A, G. Betts. . ........oivnnn .. 679,357
Meters, prepayment attachment fm', C.

AL3T{ 3PS TR, 080 o ST o oo § . 679.630
Microtelephone, L. Volkers....... ceieiaeaae 679,405
Mill. See Windmill.

Mitering and tool guiding device, J. M. .T.

Phelan  cuvmusgezgre .o titiecansenaeass BTNT03
Matocyele, I1. Dufaux......... cassasseaes BTHDHRD
Multirate meter, Cox & Holmes............ 670 172

‘Mustache guard, P. Esch.......
Neetie fastener, J. Baumgarter
Nest, hen's L. P. Morin.....

Nut lock, C. B. Snyder..
Nut lock, W. Hanson....
Ofce indicator, Kennedy & Burkhart.
0il can, 8 G. Stafford
Oiler, hand, J. H. Hulings
Ore roasting and distilling apparatus, G.

Burton) g.p - - ERiciE - -
Ore sampler, autematlc, G
Packlng, rod, W. F. Singer.
Padlock, permutatiom L. Dove
Paper bozxes, lids, etc., attachment for

chines for covering, G. A. Bisler

.. 67§

50 GM 462
. 679.345
679,622

679.452
679,674
679,344
. 679,419

. 679,592

Paper rack, F. Williams......... .. 679,657
Paper stapler, D. O. Brunner ..... 679,598
Paper tubes, machine for making, H. W.

QBIEOL ¢ceivsitirstatacrissassrssvaces 879,004

| FOR FINE, ACCURATE WORK
i

Scientific Qmerican,

AtGUST 10, 1901

I’hotogl aphic process
Garchey vl o

GENE&F

L2

ATHES

HOW TO MAKE

Mopkins.
tailed working drawings o

use of tools.
AMERICAN SUPPLENM

this new

«_ B.

igh t Dril

T
ot%er drill on the track. It will drill from
1/16 of an inch up to 34 of an inch and is a

strong, well

and product,

14 inch T T
Printing mechanism for labels 01
F BARNES Leavy & Roggen..
Printing press, I Cu
1 ig several laps ahead of any | Protractor, G. A. Almorth..

Pnllp_\'s, bush for
beck

Pump. G.

tuilt, durable tool.

The *¢ WOIv(;rine " Thr
Cylinder Gasoline Ma-
rine Engine.

The only reversing andself-
starting gasoline engine an
the market. Lightest engine
for the power built. Practi-
cally no vibration. Absolute-
Iy safe. Single, double and
triple marine and stationary
motors from 3 to 30 H. P.
WOLVERINE

MOTOR WORKS,
Grand Rapids, Mich.

THE 'T,EIZ & WEJSS KEROSENE

all power purposes,

Ribbhed pipe. W. B. Williams.

two part helt,

679,623
. 679,432
679,710

“St “oot and TI'enholder and knife eraser, comhined, R.
L% R T, o oI M, o
. ar Screw Cuttmp, Pencil ¢lip for dividers, I*. Simonson
%' Automatic Pencil sharpener, [1. E. Titus.......
Cross La'hes l’hmmgrnuh reproducer and recorder,
Feed A AR T SO o e B e a0 on: o ook

Send for Catalogue B, lPi:mo\’nrte action, upright, M.
’iano hand guide, W. Bohrer...........
55.'23&5! SALLSSMFG' co. Pile block., K. W, Freund......
. ater Street, Pipe conplings, muking small,
Seneca Falls, N. Y., U. S, A. T SO o o ML Tl I
Pipe wall socket, water or other,
- L L T N e A e 670,309
' MACHINE SHOR QUTFITS I'ipes, manufacture of ribbed, W. K. Will- i
T/ TOOLS ano SUPPLIES:~7/7"* IR T erean, emoane
S sepasan LATHE (0'2050hvET 7 NIRRT . 6TO421
Planter e
seed, 679,438
AN ELECTRICAL | Planter. corn, E. E._ Englund............... 679,557
Furnace for Amateur's [Jse.—"I'he utilization of 110 vait I:lasfers, uppliance for making, H. A. Cross 679498
electric circuits for small furnace work. By N. Monroe | Plow, J. 4. Wiebe...... ceenessaa. 679,489
This valuable article is accompanied by de- | Plow, C. A. Bollinger... - 679,59
L a large scale, and the fur-| I'low, J. M Whitson....... - 679,713
| nace can be mide by any umateur who is versed in the | Plow, rotary, F. A. Sandberg... . 679,339
This article m conmmed in SCIENTIFIC | I'owder puff, Sabin & ITuleatt. . 679,398
NT 1182. DPrice 10 cents. | Power transmitter, endless ca
For saleby MUNN & Co;, ’*‘“1 Buadway, New YOrk Cit¥o | Tieche .........vveeirieeinirnaeisnnnn. . 679,649
or by any bookseller or newsdealer. Power transmitter mechamism, R. R. Dar-
LNE .o e v auiiioessonoesiettiosennssn
FOR LIGHT AND MEDIUM WORK Prmter, starch, G. Carlso

n.
Printing machme guard, platen. M. T. Bar-

tickets,

)R

It doesw’t cost a whole lot either. De- | Rail joint, \\ J. Evans. g
tuils are yours for the asking. Rail Joint, lkaiser & Stocker. .o.. ...
B. F. BARNES COMPANY, Rockford, W, | Railway appliance, L. T. Sheffield
e — IIl{a“l“ hr:llkm single track, L. M. Hosea.. 679,676
an\ﬂ, electiie, I3, M. Hewlett
$1 YEARLY FOR REPAIRS. (g(’ Railway gate, L. Carrier.........

Tt has been found that it costs a 2 | Railway rail, B. McCune......

-f"“’r““lﬁ‘*";:z‘l“".‘f“ “"”‘"e'::f"l' 2| Railway, surface contact, W. R. I’ otter. ... 670332
ot 'Ihnz"spei [ = | Railway _switch bars, device for operating,
their_superior make and E J. 8. Love . 679,682
durability, doesn’t it = | Railway switch operating apparatus, WV b
There iy no more o T CIIEERY, ¢ 0B8R o o N6 350 0 35 JREOE - < HER 00 679,582
nomical or werv Railway system, electric, \WW. B. DPotter..... 679,331
engine made 'l""_h“-“' Railways, underground electric conductor for
Juanries, dedks, Street, Jo FLOYQ.u.un.veiiiinseinaannsns 679,615
ateanm. Both Ramie fiber, treating, H. Linnekogel...... 679,508
geared hoist 6 tol Range boiler water heater, J. J. Cunning-

BaN). Er Rl o « Shkas: - - .o 679,552
Razor, safety, A. W. Scheuber 679,639
Refrigerator huilding frost guard, Carney

& SChWEATZ . eviiiinniiinninanenaeenn

and GAS El‘lgll’le Rifle, repeating air, C. J. Ham
bums KERGO@SENE Rollgng gate, F. D. Schmucker
cheaper and saferthan gaso- | Rolling mill, T. Bunker..
line. Automatic, simple, re- | Rotary engine, J. A. Mc
| liable 0 electric battery | Rotary engine, E. L. Spencer.
or tlame vsed. Perfectregu- Ru_bbel extracting india, A. V. L. Verneuil
lation. Belted or directly SR O D CES 0 O Ob CPICTREIN SRR 3 o 79,404
coupled to dvname for elec- | Rules, manufacture of etched metal, .
tric lighting, charging stor. Campbell ............... L 679,599
aze batteries, pumping and | Safe, cellular, 1. D. Hibba .. 679,381

O Send for Catalogue Safe or vault, ITI. D. Ifibt

H. D. Hibbard
Safe or
Safe or
Safe or

ITihbard
Safe or vault plate,

Wrrite
foreat-
alogue.

ee

vault front, H D.
vault

bard
Sand point, M. Latta..

NEwW YORK: 53 Fifth Ave.

NEW BINOCULAR.

Small as an opera glass. More
=" plowerful than the largest tleld
glass.

| Optical and Scientific Instru-

Sewing machine, I\ I1.

(The Triéder.) Dearborn

Alley ..ogoe e s«
Send.for Circulars.

Woodward
QUEEN & CO. Shaft couplmg. J. T. Nie
Sifting screen, A. E Tho
Signal system, J. L. ITall
Sifo. J. W. Woodruff

orks,

'y

1010 Chestnut Street,

ment T

soun .....

Complete with spark coil,
The

Carlisle & Finch Co., 233

Gas Engine:
IGNITER

est Thing on the market.
Latest and most improved model.

&= Send for Circular.

STEAM SHOVELS

PAILADELPHIA, PA.

tor for, W.

Hitchcock

P. Craven

$12.00.

Spokeshave, W. D.

Stamp, hand, C. A. Brew
Stanchion, cattle L. W.

E. Ciffton Av., Cincinnati, 0
Steam boiler, G. W.

Steering device, W. W.

Stove cut center.
Stovepipe lock, E J. -Stan
Strawberry runner cutter,

Stump extractor, J.
Sugar refining apparatus,
Sugar, refining grape, W.

II Bissett.

Both BOOM aud CRA

The Vulcan Iron Works Co.

Syringe nozzle, C. T. Ilar
Tank. heater, J.
Target apparatus,
Target trap, J. Bowron

NE types.
Also Elevator Bucket Dredges.

TOLEDO, 0.

U. S. A, iams

qulcklv ascertain our

Scientific
year: four months, $1.

MUNN & Ca.2s!

Branch Office, 625 F

Anvyone sending a sketch and description may

invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents
sent free. Oldest agency for securing patents,

Patents taken through Munu & Co. receive
gpecial notice. without charge. in the

A handsomely illustrated weekly.
culation of any scientific iournal.

Testing apparatus, W. I.

Testing receptacles, W. L

50 YEARS’
EXPERIENCE

Tire valve, pneumatic, L.
Tongs, W. Tempest
Tooth, artificial, .J.
Toothpicks, matches,

ceptacle for, W, A,

moving, L. Vilpou
Trolley,
Trough.
Truck attachment, B. H.

TrRaDE MAR
L Tube cutter, L. W. Siple

DEsIGNS

Safe or vault plate fastening,

Richard .
Sewing machine feeding mechanism,

Se\\mg machine thread man
R.

Speculum, R. E. Venning..
Spinning, doubling, and twisting machinery,
P.

Spoke finishing machine, G.
Murray
Spoon holder, A. R. Wormwood.
Spraying apparatus. W. H. Heard.

Mathews
Steam engine steam separator, L. B. King..
Small
Sterilizing apparatus, A. E. Leach..
Stocking supporter, duplex, II. A.
Storage and display device, E. J. Early
J. P. Turney.......

Street sweeper, J. V. Allen
K. Swenson

Dolan
J. L. McCullough

Teeth, cap for fixing crowns to .I

Thill coupling, ‘. J. Kennedy
Time o;])erating mechanism, C.

S. Thompson
self righting re-
Eckert. ...
Toy, detonating, W. H. Wythe...
Trains, means for actuating indicators upon

etc.,

electric car, J. IL
See Calf trough.

hard,

679,372, 679.380, 679,382

.

holson
rnton.

Smoke condenser for chimneys, I..

er.
Slmo

ley.
W,

R. Long

nigan

Tuttle
Tuttle

Y485

Hulburd

Smith
Tire, wheeled vehicle, A. Bonfigliett

A. MIETZ, . 5 <
198.138 Mot St., Nev Youx. Salfl(-‘_:bf{)l vault door bolting mechanism, H
Markza(:o London, Hamuurg,}’ans 1bbar
Safe or vault door

D.

Sewing machine take-up mechamsmL F.

H.

vault false front, H. D. Hibbard...
Hibbard. ..
locking mechanism,

1. D. Hibbard..

9,
Sash lock. H. L. ILoomis. 679,464
Saw, hand, C. G. Wells.. 679,613
Saw tooth gage, TW. McKnight.... 79.634
Scraper, wheeled eartli, J. M. Brooks...... 679,291
Screen. See Sifting screen. Window screen.
Screening or sizing very fine materials, ap-
paratus for. T. A. Edison...... . 679,500
Seal, I J. Brooks............ . 679,411

. 679,611
679,553

679,409

E. Claw-

Smoke preventing devices, automatic regula-
J. Creelman
Speaker's stand or pulpit, adjustable, S. L.

679,455

Beckert..

H. May~ ers.

Guinzbur g 379 ,420

Switch throwing and locking mechanism, J.

i 679,289

679,714
. 679,487

. 679,580
. 679,492

- 679,621
- 679,483

Tubing makmg machine, T. J. Price. . 679,469
COPYRIGHTS &cC. Turbine, steam, J. F. Brady........ . 679,308
Turf and land cutter, I. Edmondson........ 679,301

opinion free whether an Twine from unretted flax straws, manufac-
tur of, G. H. Ellis.......cciviveeiinan. 679,604
Type writing machine, B. A. Brooks... . 679,360
Type writing machine, W. H. Flanagan.... 679,668

Type writing machine ribbon feed device,
~ W SN ShifE: Rt io sieh - o Lol s iolokooiors = sheks 679,686
Undergarment, comhmatlon, J I‘mmmgton 679,572

m |ca“. Underreamer and drill, expanding, J. M.
. Kellerman ...... 0000000000 5 . 679,384
Largest cir- Valve, N. CurtiS....c.eoovuuuvonnn 79,456
Sol 3 Ter%’5~ ]533 Valve, automatic relief, F. McCarthy....... 679,390
old by all newsdealers. Valve, fluid motor controllmg, E. Y. Moore. 679,533
Valve, gas or.other pipe, Root & Demarest.. 679,543
Broadway. New Y("k Valve gate or covering, S. L. Cluett. . 679,364

8t., Washingten, D. C. Vehicle body, A. J. Digg

Vebhicle, motor, R. R.

ins

Vehicle construction, motor, J. F. Byers.
Darling
Vebilce ghort turning gear, F. Franz....... 679,669

(Continued on page 96)

- 679,369
- 679,471
679.366

OMOBILE PA

IF YOU ARE BUILDING

AUT RTS

AN AUTOMOBILE, WE CAN SUPPLY YOU
WITH PARTS anc FITTINGS.

iNn our SEVEN FACTORIES wE MAKE
RUNNING GEARS, TOOL STEELBALLS,
STEEL RIMS, STEEL STAMPINGS, CHAINS,
SHEET STEEL ano FORGINGS.

ALL FOR AUTOMOBILE CONSTRUCTION
QUOTATIONS ON APPLICATIOMN.

THE AUTOMO BILE& CYCLE PARTS CO.

AND,

YOUR BICYCLE

May need a new crunk hanger or higher gear. We can
furnish crack hllllg(_ru complete with cups and cones,
Lo fit any wheel. Write us for full information.

The Avery & Jenness Co., 60 S. Canal st,, Cnicago, I,

BY-THE-BYE, WHEN YOU BUY A BICYCLE

be sure and buy the best,
and that neans the

BUFFALO KING.
either*‘Racer’”or‘‘Special .””
The “Queen” is for a tady.
No better built wheels on
the market—every rider |
satisfied.  Thoroujehly up
to date In improveumits,
All parts of best materials,
Putk toge(hir by skilled
workinen vices, 35 an 249, 1llustrated Catalogue free ym
THE WM. NENG ERER CO.. Butiato, No 1 o

SHOE BLACKING.—FORMULAS FOR
hiquid and nolid hlnoklng are given in SUPPLEMENT
Nos. 1213 and 1:2398. Price 10 cents each, For sale
by Munn & ( o, and a i I]Lwhlll'll]t'rn

THE OBER LATHES

For Turning Axe, Adze, Pick
Sledge, Hatchet, Hammer, Au-
ger, Yile, Knife and Chisel Han-
dles,\Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Ba:usters,
Table and Chair Legs and other
irregular work.

BF" Send for Circular A.

The Oher Mfg Co..10 Bell St., Chagrm Falls. 0., US.A,
For ¢ Heavy Continuous Work

every machine elmp will commend our
Power Pive Threading and Cut«-
ting Machine. Cones are central
over machine, equalizing the weight.
Within the cones are com pound gears
giving six changes of apeed ears
require no extra space, and ar+ pro-
tected frowm dust oraccident. Chasers
can be opened,threaded pipe removed,
another inserted and cut wititout stop-
ping machine. §#~ Send for Catalogue.
THE MERRELL MFG. CO.
TOLEDO, OHI

301 Curtiss btreet,
D L HOLDYN
REAL ESTATE TRUST B'LDG PHI

EGEALED ICE MACHINES

SEE FIRST PAGE

app lication,
il) . A.

R

SUPPLANTED BY THE BEST o~»
Other Engines and Holaters .
which fail to cote up to the ex-
pectations of the owners are
frec uently Pi“e'l by the
I‘ ']‘]-A. which, in large
or small size, is alwavs reliable,
strong, safe, durable, and of ex-
cellent design and workmanship.
All parts interchangeable. -
ing to get out of order. Investi-
gatlon will convince you of its
merits. See Catalogue “A.’
WitTE IRON WonnsCao,, 519 W.
5th St., KansasCity, Mo,

Che Cypewriter €xchange

116 Barclay St. NEW YORK
124 La Salle St.,, CHICAGO
38 Bromfield St.. BOSTON
817 Wyandotle St..
ANSAS CITY, MO.
209 Norlh 9th St.
T.LOUIS, MO.
432 Diamond St.
PITTSBURGH, PA.
3 West Baitimore St.
BALTIMORE, MD.
636 Calllorma St.
SAN FRANCISCO. CAL.
will save you from 10
Send for Catalogue.

We
to 50% on Typewriters of all makes.

HIGHEST EFFICIENCY

attainedin the

STOVER
GASOLINE
cNGINE

The best is always cheap-
est. Write for prices.

STOVER ENGINE WORKS, FREEPORT, ILL.

© Newark. N, J.
136 Liberty St., N. Y.
30 & 32 S. Canal St.,
Chicage.

EH NICKEL
-3 AND
g3 Electro-Plating
3 Apoaratus aud Material.
£E THE

u™ Hanson & VanWinkle
ze co.,

P

<=

@2

Uling Natural Gas

€ oal G-as, Producer’

Gas, and Gasoline di-

rectfromthe tank,

1to 40 H. P., actual.

The_Springfield
Gag Eungiune Co.

21w, Was hington St.

Springfield, 0.

‘By constructing your boat
from a set of my Boat
Building Materlals more
than one-haif the boat fac-

tory's price can be realized.

Also economize frei
ercent. Launches,
ow

gines.

ht soo

ail and

Boats, Gasoline En-
Catalog free.
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Our Gtule’llIB succeed because they use
1. C. 8. textbooks.

A course In Steam Engineering enablin
dents to examinations and secure
posmons
and motors.

Weteach by mail, Mechanica\ Steam, Electri-
cal, Civil and Mining Engineering; Shop and
Foundry Practice ; \levhmucal Drawing;
tecture; Plumbing; Sheet Metal Work

?ngllah

istry; Omamental’ Design: Lettering
keeping; 8tenography; Teaching;

Bra{lches Locomotive Running; Electrothera-
Wu ics.

hen writing state subject in which 1ntemm=~d

Blu-
ot ter

Includes operation of dynamos

International Correspondence Bchoola,
fox 942, Scranton, Pa.

ELECTRICAL ENGINEERING €
TAUGHT BY MAIL.

Write for our Free Illustrated Book.

¢ CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”

‘We teach Electrical Engineering, Electiie Lighting,
ElectricRailways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawing, at your home by mall
Iustitute indorsed by Thos. A. Edison and other
ELECTRICAL E\(;-l\l' ER INST l'l‘UTlL,

Dept. A, 240.242 W. 28d St.. New York.

IF YOU SHOOT A RIFLE
1stol or Shotgun, you’ll makea Bull’s

—/ p
the Ideal Hand-book A, 1%
FREE. The latest Encyclove 1w of
Ar'ms, Powders, Shot and Bullets, Men-
tion SCIENTIF/C AMERICAN. Address
MFG. CO., NEwW HAVEN, CONN., U. 8 A,

SENSITIVE LABORATORY BALANCE.
By N. Monroe Hopkins. Tbis ‘“built-up’ laboratory
balance will weigh up to one pound and will turn with a
quarter of a pestage stamp. The balance can be made
by any amateur skilled in the use of tools, aud it will
work as well as a $125 balance.
panied by detailed workmg drawings shewing various |
stages of the work. This articleis contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184, Pnce 10
cents. For sale by MUXNN & Cd.. 361 Broadway, New
York City, or any bookseller or newsdealer.

ages

IDEAL

TIHE NEW BRISTOL COUNTER

Registers an accurate account of work done on print.
ing presses, grain tallies, weighing,
other automatic machines. Counts

to 1,000 000 and

repeuts automatically. Sim ple, accurate, durable. Spe-
cia couut‘grs.]m

der. 0¥~ Send for circular.
00T, Bristol, Coun.. U. S, A,

Send 3c. for catalog of

Monarch Marine
Gasoline Engines
84 to45H. P. $200 up.
Grand Raplds Gas
Engine & Yacht Co..

Grand Rapids, Mich,

GERE GASOLINE ENGI

SIMPLEST BOAT ENGH\

Tnnuulmne, $25

PREVENTS MARINE DISASTERS IN

FOGS.

See Sci. AM., March 30, 1901, or write for Circular to
J. B. COLT CO., Room 1,21 Barclay St.;, New York.
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. Perl’ectiurf Air }laft-resses

For - CAMP YACHT - Hor-u: HDSPITAL.__-
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ortatio
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PROVID
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Mechanical FabricCo.

A MAGAZINE FOR THE HOME MAKER

NOW READY.

...
Scientific American
Building €dition

VOL. 31.

Beautifully illustrated with many views and plans of
country houses. seasiue cottuges, bungalows and other
buildings, including some of the more important
examples of large city dweilinegs. The leading archi-
tects ot the country are now contributing to this maga-
zine a series ot '*Talks” on important and popular
architectural subjects. T'he contributors to this new
and origimal feature in architectural journalism in the
current volume are Messrs. Bruce Price, W. A. Boring,
Wiison Eyre, Jr. and H. J. Hardenburgh.

SPECIAL DEPARTMENTS :
Monthly Comment on Timely Topics.
Reviews of the Newest Books.
Correspondence. Notes and Queries.
Household Notes.

Legal Notes.

New Buildingz Patents (Classified)

Price, beund in stiff covers., $2.00.
300 Ittustrations, 120 Pages.

MUNN & CO..
Publishers, 361 Broadway, New York.

Eye by sending three 2c. stamps for |

T'he article s accom- |

measuring and |

Vehicle side apron, T. IL Joyce... 679,624

Vehicle wheel, W. 8. Cannaday... . 679,294
Vehicle wheel, D. H. O'Meara . 679,671
Vebicle wheel, metallic, 5. D. ‘assell..... 679,522
Wagon running gear, C. L Belknap ........ 679,493
Wagon top box fastener, M. 1\osal 679,539 |
Wall tie, T. J. McCall wss . 6&9,&24
Washer making machine, 479,699 |
Water bag, C. J. Bailey 679,524 |
\Water closet, Johnson & Martin. . 679,459
Water closet tank, Cooper & Dorricott. ... . . 679 299 |
Water closet valve, 1. Denton.............. 7088 |
Water heater and stemn generator, solar, M.

WEN R T RGO RSN SROEE SRR 679,451
Water heater for the feet, ete, A.

Gotcher .......... YL o pEates oo 679,528
Water tank, .. 679,612
Water tube Iunlm, G s 619,470
Water wheel governor, od 6_1_9,353
Weather strip, A. Craig. e 679,497
Well casing plug, oil, A. L \l(‘l'l)ex sou ..... 79,393
Well fixture, W. .\ IFuller. o... 679,307
Winding machine, yarn, A. \\ \Ietcalf ..... 679,428
Windmill, Sunmuxs & Yoder.............. (379,346
Window screen, @ Nelson............. ... 679,538
Wood bending press, F. 1. Bancroft........ 679,287
Wooden shelves, ¢te,, with longitudinal open-

ings or ducts of polygonal cross-section,

apparatus for providing, W. Brown...... 679,597
Work table, C. S. Yaruell................. 679,354
Writing mack ne, E. B. Hess............. . 679,673
Writing machine, Hess & Stoughton...... .. 679,674
Writing machine, E. B. Hess............ . 679,675
Yoke attachment, neck, T. J. Chappell... . 679,603

DESIGNS.
Blowers and forges, stand for rotary, H. B.

Ieeipery o. . Fo BN L e nmr el 34,850, 34,881
Blowers, gear train casing for rotary, II. B.

BeiDen . oo [l -« v oo - e 34,882, 34, 884 34,885
Bottle, A. Gounelle . 34,860
Burial casket h.\n(lle, F. J. Feineman. . 34,865
Corset, f 34,814
Cultivator standard shank, W. . 34,869

Cup, C. A

. 34859
Faucet handle. II. Ntrater

L. 31864
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OF EVERY DE SC’RIP
AND FOR ALL USE Slo N
TELRURRINETON ENVE PERFORATING 2 225N.union s7, CHICAGO, ILL.usA

COMPLETE

comprising those in use by every
trade or profession, with market prices
and diseounts of same is

x._TOOL LIST

STEREOPTICONS, Search-Lights
and Accessories. We save yon T
© Latest and most improved apparatus,

Lhas.Isaac Newton, 344 Sixth Av, N.Y.
Dyke Jump Spark Coil, $8.60
Drke]umg Spark Plug, 0. saw

Dyke Mixers used instead of Vapurlzers or
Carburetters, $56.00 u

3 Dyke's Gasoline Engines for Boats, Sta-
Gear train and rotary blowor casing, H. B y gines oats,
’I\'eipe:' ........... oo el o g it . 34,883 Montgomery & co' s tionary Purposes, etc‘
lioof pad, W. J Kent..... « 34,86 Diyke manufnctures Automobile
Lamp,l C. C Ax'm;troug., 3 :H.b‘li? TOOI catalogue' i—""ll'l’;"r"rl e e to lII-'”}I:I. 1
Photographic mount, Hower 34,877 bulld autem Send "“““l' '”'""‘J"
Picture mat, W. C. Fisher 2L B48T oo hook O Tefotenoe I the Ford A. L. DY KE, Linmur Bldg, St. Louts,
5“1; “'v-l“v- Ch(asel i g B SZ‘-‘I“:?"} trated, pocket size. By mail for 23c. experience sapplymg snto parts,
umps, lever stand for steam, E. E iller.. 34,87 , 1
Ring for cluster settings, Goldner & Gottlieb. 34,857 MONTGOMERY & CO': = EPRT LY DARR TR s
Rug, A. Petzold.............. . 34,876 105 Fultoun St., New York City,
Shade bracket, .Jones § \tncl\e, . 34862 | - AR I ESIAN
Spool holder, J.P. Swenson........ 34,873 THE LATEST
Spoon or fork handle, F. Habensack 34,85 Vil o
Steam trap, Brown & Leuthesser. .H’,S'HZ T I c K I' l N G M A c H ' N E I‘;‘;eclxlwslllyt(rz:.cﬁgggl?;(ygsltll?;]rr(}gfﬁ%
Table, W. Loeven......... ies 34,870 to feet. We also manufac-
Type, font of printing, B. Nadall, . 34,872 Fun, Instruction and ture and furnish everythingre-
Vehicle seat handbold, W. B. C. Hershey, i Invng&ramon combined. quired gJ drll)lll 8.[!]{(1 cmgplete
34,867 ¥ express same, Portable Horse Power
Waist extender, H. H. Taylor... . 34’,875 y mail 23 cents extra. %{li hl\loun;ed lsotoegm Drn}lm
Window screen, Reese & St. Cl 34,863 achines tor 0 ee
! ! génge',,%e",hg{fj%ﬁ,f(lf,ﬁg'g ([‘0 Write us stating exactly wbat
is required and send for illus-
trated catalogue. Address
TRADE MARKS. ELECTRO MOTOR. SIMPLE, HOW TO | PIERCE WELL ENGINEKRING AND SUPPLY CO.
make.—By G. M. Hopkins. Descriptionof a small elec- W PEEERRSS
Baking powder, Calm{]et Tea & Coffee Co.... 36,8132 tric motor devised and constructedhwith avile]wl:,u !llS?‘iSl- THE AUTO A BU E O
Boots and shoes, P. W. Minor & Son.... . 36,825 | ing amateurs to make a motor which might be driven |"|
Brandy, apricot, Page & Sandeman. 36,840 | with advantage by a current derived froma battery, and CAR : R = R
Canned goods, certain named, btone Or(leﬂn- which would have sumclent, power to operate a foot 1\“-’.1. T & T mlu iple Em.whel-u;‘ ]-‘i‘lrxp]..«:\e Ilull.nn-.
| R s e B 36,833 | lathe or anrv wachine requiring not over one man pow- 11:'.',.«-\: $0 AUtOne, Gadl Sl MBS, no. e
Collars, cuffs, shirt fronts and bosoms, Cel- er. With I1 figures. Contained in SCIENTIFIC AMER- and booklet on Carburettars, G T el
[T T e Y R R 36i82 [{SAN STERLEMEND, No tidil. Halce 18 cents.| Tolbe Eaglhes o Automol THE
Confectionery and chocolate, W. B y AVERY & JENNEsSE ( o Chicago,
& Sons.. ...l 36,836
Corsets, G. C. Batcheller............ 36,822, 36,823
Court plaster, liquid compound used ds a WIS P R I G H T
substitute for, M. L. Waldstein.........., 36,846
Dress shields, Ca‘nﬁeld Rubber Co..vvvnnnnnnn 36,821 G R l N D I ; R
Drugs and medicines, certain named, s
WVIEED oiieeeetvnennansiersannann DRILL
Bdulcorants, V. de Messimy & Co.. Has no pumps, no valves. 0¢
| I'aLries, certain npamed, G. Willis piping required to supply it wnth\ Complete line, ranging from Light Frie-
Flour, wheat, C. Hoffman & Son............. 3 water. Alwaysready foruse. Sim-q tion Tisk Drill to 417 Back Geared Seif-
Flonr, wheat, Maytiower Mills.. plest in construetion, most et’lit.iem,‘l Weed. Latest improvements. Up-to-dute
Food, concentrated albuminous, L. Sarason in operation. in every respect.
I'uel, T. 1. Bausher F Send for Catalogue.

Ink, Sanford Manufacturing Co.

I(i(lne% (llliseases, compound for the cure of,
Mo,
Liniment, V. P. McVoy

Liquids, certain named bottled,
Mineral Water Machine Co
Molasses, Smith Bros. Co
I’aints and pastes for
MRBIIL, TGO, ~ . o e mv o oo v g PR [
Paper, photographic printing, Columhian P’ho-

to Paper Co..v.vvvviinnninnannn 36,827
Paper pulp, certain
E. . Crocker.......... 36,826

Perfumery, A. Perroud. . 36.844

Roofing felt, J. A. & W. Bml & Co . 36,828
Saws, E. C. Atkins & Cormsiong..... M. . . ... 36,852
Skirts, capes, coats, cloak mantles, and

waists, A. Beller & Co............ 36,819. 136,820
Spool cotton, spool silk. linen thread, and

dress binding, H. B. Claflin Company...... 326,818
Tobacco, cigars, cigarettes, and snuff, smok-

ing and chewing, M. C. Wetmore Tobacco

............................ 36,842, 36,843

'Iolmcco. plug, F. R. Penn Tohacco Co....... 36,841
Toot powder, F. B. Horton......... y
Wines, l)anllicolle & Gaudin

Wines, Fair Oaks Ranch Co

LABELS.

‘“Allen’s Antiseptic, Toilet Cream,” for a toilet

creann, C. Allen. . 8,569
‘‘American,’”’ for cigars, t & Maha 8,558
‘‘Blue Lion Dg\ptlan Cigarettes,” for cigar-

ettes, Pinkus Bros............ccoieinien..n. 8,559
“‘Brilliant Black,”” for black, Binney & Smith. 8,562
‘‘Columbian Black,” for black, Binney &

SmHthL ooz N e e R 8,561
‘‘Compliments of the Season,’”” for -cigars,

American Lithographic Cmo S o i 0.0 0 of 8,555
‘““Cream of Roses,’’ for a toilet preparation,

L. D. Ricketson...

‘“‘Dexter Special,”’ for

lanl 'S C ol R L L il 1 BLECRLL »

“Dr. Rose's Hair “onic and Scalp Invigora-
tor,”” for a hair tonic and scalp invigorator,

(Sl AT, oS85 0980800 0 006 886000 © 100860 ¢ o d 8,568
“l am a Buffalo,” for cigars, Koett & DMa-

[y ¥y | S i i Sl - R 8,557
“Ideal Brilliant Nail Enamel,” for a nail pol-

igh Moo A Dale. ... S s o cmratin. sois 8,570
“Kantshrink Yarn,”” for yarn and fabrics and

garments made from such yarn, T. Welsten-

holme. Sons & Co.. v vt in i iiineannnnn 8,552
“I{ellum Blend Coffee,’”” for coffee, I 4

[ RO, S e o A . . o000 0 8,560
““Lithia Malt,”” for malt extracts and pepton-

ized malt fnotls A, Luiebes e « o « ohle s . 8,553
‘“Nervo Tablet,”” for a medicine, R. E.

07iNe. KBl - B B -5 - KFlak - - -« CEERK: - - - 8,666
“Paris Black.” for hlack, Binney & Smith... 8563
“Raven Black,” for black, Binney & Smith... 8,564
““Rhodes’ Electric Liniment,”” for a liniment,

N NN o deRY . g I8 P e ... 8,067
“'Qilas Johnson,” for cigars, .J. Anthony...... 8,556
“Sunset Carhon Black,” for lamphlack, IL.

Martin Co.............. J8B60 08088080800 BaR L

PRINTS.
“Royal Garden,”” for iced tea, .J. M. Bour Co... 377

‘““Waterproof,’”” for biscuits, N. W. Ayer & Sons. 376
A printed copy of the specificatfon and drawing of
any patent in the foregoing list, or any patent in

vrint issued since 1863, will be furnished from
this office for 10 cents. In ordering please state
the name and number of the patent desired, and
cemit to Munn & Co., 361 Broadway, New York.
Canadian patents may now be obtained by the im-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

¥ W. F. & JOHN BARNES

atalllshed 1872,

co

25 Regeatlng Shot $ I B 50
un for only

“Nothing on earth ke IL." "'fh-nl gun in lh»
world,” & what sportsmen w
Repenter, The | puir
Tnlni barrel, et

. Army Prison ;:mml g,
# shots In 8 seconds without Iukmrﬁ
Pouble extractors, Only limited number
0, I, for halance, with full

i
y and most }

A Eged Kiadl ot

m use,
Tnlu- Down.
ns evidence of good faith, we will send .

loak
Used by express mwssengers, bank watchoen and sportsmien.
un from she

¥ .
g 1999 RUBY &7, HOCKFORD, ILL

hardened—with first quality finely figured
ing gun made, Adopted as 1,
Upward of 20,0
disturbing aim. \lmll.-l 1804

of & will be sold at this reduced price.
examing lll"“ sllowed.  F. Bunnerman, 579 Broadway, N.

er or

On recewpt of 85,00

ALL THE
GREAT RESORTS

are reached by the

NEW YORK CENTRAL LINES

and their connections.

You will get a deal of valuable information
in regard to the at resorts of America and
how best to reach them from the now famous

“FOUR-TRACK SERIES,”

the New York Central’s
education.

Books of travel and

An Illustrated Catalogue will be sent free, postpaid, to
any nddress, on receipt of a postage stamp, 1
Dianfels, Genoral Passenger Agent, Gramd C
New York.

P——

are equal to two ot
any other, because
they make both

NEW DOMESTIC i i

SEWING MACHINES «icci

GENERAL OFFICES, 16 Exchange Place, New York,

% H.P.GAS ENGINE CASTINGS

Materials and Blue Prirts. Write for Catalogue 9.
PARSELL & WEED, 128131 W. 31st Street, New Y rk

SHUHTHAN BY MAIL. Ploneerhome nurse

Catalogue and First Lesson Fre
Potts Shorthand College, Box 33, \\'lllinmspurt Pa.
“Q \i\\“\ 2R, |

| — et
I CE MAC lll NES, (‘nrl'lns Fnzlmi?ﬁ Ih-m\ ers’
31\ ‘a\~_

and Bottlers' ry E VILTER
MG, IO n‘ﬂ(llmnu Street, Milwaukee, Wis.
TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHIA
NOVEL“ES & ETC. NEW TOHE STENCIL WORKS 100 NASSAU 87 N. '
MU EI_ & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg., Frankun Square, New York

n
AGENT . Honest business, large profits, advance-
ment. Wrile, give us n chance to co you. Lewis
& Company, 6 North Third Street. St. Louis, Mo,

'.I

—Yom ean’t find a better pmpnﬁltmn.

L
T., NEW YORK
PATTERN AND MODEL MAKERS.

knnwladgp for all paint
\ buyers sent free on request

S SuN PROOF PAINT

Liberal inducements to deal-
A ers, PATTON PAINT CO.,

A MEGHANIGAL ENGINEER and former fac-
tory owner wishes to connect
with a machine works where lie can invest and become
actively enga ged as shop manager. Careful investiga-
tion on both sides desired. Address K Box 7"3,N Y.

ELWORKS

ATALOGUE FREE

Mop

i $ 227 Lake St.,
L, Milwaukes,

suPPLl£5 193 So.CLARK S5t CHICAGO.

Wl;at Do You Want To Buy?

We can tell you where to buy anything you want.
Wtite us for the addresses of manufacturers in A
Novelties, Special T ools, Machinery, Equipments, New Patent LABOR SAVING DEVICES.

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK.

line of business.
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