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‘Wiusiness and ’?Personal

The charge for insertion under this head is One Dollar &
line for each insertion; about eight words to a line.
Adverti ts must be. Ty d at publication office
as early as Thursday morning to appear in the follow-
ing week'sissue.

Marvine Iron Works. Chicago.
" 17. 8.” Metal Polish.

Gasoline Brazing Forge. Turner Brass Works, Chicago.

Catalogue free.

Indianapolis. Samples free.

Yankee Notions. Waterbury Button Co.. Waterb'y, Ct.
Handle & Spoke Mchy. Ober Lathe Co..Chagrin Falls.O.
SchwaabStamp & SealCo., Milwaukee. Sendforcat’y.

Machinery designed and constructed. Gear cutting.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

The celevrated ** Hornsey-Akroyd " Patent Safety Oil
fineine is built by the De l.a Vergne Refrigerating Ma-
chine Company. Foct of East 135th Street, New York.

The west book for electricians and beginners in elec-
tricity is '* Exverimental Science.” by Geo. M. Hopkins.
By mail. $4. Munn & Co.. publishers. 361 Broadway, N. Y.

Ifor Sale or on Royalty.—United States patent on
kitchen and laundry table. Valued at $10,000. For 1n-
formation apply to John F. I. Conway, No. 1210 Green
Street, Portsmouth, Va., or Edgar 1T'ate Company, No.
245 Broadway, New York City.

OINTS 10 CORRESPONDENTS.

Names and Address must accompany all letters
or no attention will ve paid thereto. Thie 18 for our
information and not for publication.

fleferences to former articlee or answere should
give aate of paper and page or number of question,

fuquiries not answered in reasonaole time should
'Oe repeated : correspondents will bear in mind that
some answers require not a little research, and.
though we endeavor toreply to all either by letter
or in this department. each must take his turn.

Bu yers wishing to purchase any article not advertised
in our columne will be furnished with addresses of
honses manufacturing or carrying the same.

Special Written Information on matterg of
personal rather than general interest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

rice.

] nplerah sent for examination should be distinctly
markeo or labelecd.

(7611) A. W. S. asks: Which is the
best or most economical for a toy motor—four cells of
grevity battery or two cells of Sampson battery, now
used forelectricbells? 1 haveboth in use now, one for
telegraph and the other for electric bell. and would like
to know which will be best to attach motor to. Also say
whether it 18 best to leave a gravity battery on closed
circuit or open, when notin use. A. The gravity battery
is'best for motor work, the Sampson for ringing bells.
This is because the gravity is a closed circuit battery and
the Sampson an open circuit battery. Neither can be
used in place of the other. The liquids of the gravity
would soon be mixed if left on open circuit, and on
closed circuit the Sampson battery would soon be worth-
less by polarization.

(7612) \WV. T. H. asks: Why is it that
heavy thunder and lightning strokes are 8o common in
the Western Stateein winter, even during snow storms,
when such are never known in the South Atlantic States,
except perhaps during one of those electrical storms that
occasionally traverse the continent? 1 lived thirty years
in the State of Georgia, and never knew or heard of
lightning striking an object. and rarely ever heard
thunder in winter, never when very cold., I have lived
in Arkansas thirty-three years, where lightning strokes
and heavy thunder are almost as common in winter as in
summer. A. Answer by H. E. Williams, Acting Chief
United States Weather Burean, Department of Agricul-
ture: So far a8 known, thunderstorms and lightning are
not as prevalent in winter as in summer in any part of
the United States. The statistics that have been col-
lected on the subject show that the States most liable to
winter thunder storms are Louisiana, 'I'exas, and portions
of Arkansas and Mississippi. In this region, however,
winter thunder storms form less than ten per cent of the
annual number of such rtorms. The statistics of thun-
der storms reported by the Weather Bureau observers
during 1898 1n Arkansas and Georgia. respectively, are
a8 follows: Number of days with thunder storms in
Arkansas, 178, of which number 21 occurred in the win-
ter months; number of days with thunder storms in
Georgia, 158, of which number 20 occurred in the winter
months. If your correspondent has access to the Chroni-
cle Fire Tables, he will find that the number of fires
caused by lightning in Georgia is about as large as the
number in Arkansas. The subject of winter thunder
storms hags not been closely studied. We are under the
impression, however, that the danger of lightning stroke
is equally probable in all parts of the country in which
such thunder storms occur.

(1613) M. W. asks: How much CO,
gas is required to saturatec 31 gallons of water at2°C.
and atmospheric pressure, aud 31 gallons of water at 2°
C. and 6 pounds extra pressure, and 31 gallons of
water at 9° C. and 7'5 pounds extra pressure ? Also
please state formula, how to figure above problems. A.
At atmospheric preesure and at ordinary pressures, water
will absorb about its own volume of CO, gas, forming a
solution with « specific gravity of 1'0018. 'The weight of
gas dissol ved at other pressures varies nearly in the same
proportion as the pressures. The effect of temperature
npon the amount of CO, dissolved is this: The
higher the temperature, the less gas is held in solution
until, when the boiling point ia reached, all the gas is
driven off. The volume of CO; which water will absorb
onder a pressure of one atmosphere for various tempera-
tures is as follows: At 0° C., 1'7697 volumes; at 2°, 16481
volumes; at 82 12669 volumes; at 10°, 1'1847 volumes.
These results are from experiments, and no formula is
required. At 2° C. and 1 atmosphere 1'7697X31 gallons
will be dissolved. At 9° C. and one-half atmosphere,
36X1-2358X 31 gallons will be dissolved.

INDEX OF‘ lNVENTlONS
For which Letters Patent of the
United States were Granted
MARCH 7, 1899,

AND EACH BEARING THAT DATE.

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

Advertising apparatus, L. W. Yaggy
Advertising device, H. A. Goebler...
Air compressor. H. E. Anderson........
Air snppl‘ying apparatus, k. A. Ba
Alarm. See Overfiow alarm.

Amido malonic ester and making same. R. Blank
Amido malonic esters, obtaining indoxylic com-

1. 620,830
$20,562

pounds of, R. Blank 620,563
Animal trap, ''. H. Doulon .. 620,733
Annunciater. 8. B. Fowler. . 620877
Atomizer. J. A. Everitt.. .. 620576
Axle box, roller, A. Robinson, Jr.. .. 620,673
Back pedaling brake H. L. Bailey.. . 630,631
Bait box, A. B. Russ..........ooviiiiiiiinne. €20,805
Battery. See h.]ectnc battery. Storage battery.

Bed, invalid, J. POWIEY.......coieuiieerinnunnnnes 800

Bedstead fastening, He art & Boll oo
Beehive outercase, J. N. Taylor................... 6
Bell door knob, Kinnaman & Flowers (reissue)..

Belt fastener, R. Fraser........ .......ooiivieennan, . 620765
Bicycle dress guard. G. I'. Heineke.. 0,65
Bicycledriving gear, N. K. Peoples..
Bicycle frame joint, Belcher & Easom ot 20,
Bicycle handle bar, adjustable, M. H. Vanevera 620,684
Bicycle holder, C. Mee, Sr 620,714
Bicycle luck, M. F Cunningham. 620,700
Bicycle rack, H. I.. Wilcox. 620,863
Bicycle saddle, W. S. Upson. 20,
Bicycles, convert

Wood.. $20.683
Bog cutter, 620,559
Boiler. See SLeam boile
Boiler, K. Park........ 620,872
Boiler flue cleaner. 620,608
Boiler flue cleaner, D. Ras €20870
Bolt. See King bolt.
Book back lettering machine. A. Von Auw .. 620,822
Boring machine. liockwell & Gerlach...... . 620(-14
Bottle or jar stopper, F. McCarty............. T 620,667
Bottles, protecting cover for, W. A. Mauran...... 620850
Box. See Bait box. Folding box. Meter box.
Bracket. See Gas bracket.
Brake. See Back pedaling brake. Vehicle brake.
Brake mechanism, H. Tesseyman.................. 620,724
Bran duster, J. Wnrrmgton ....... . 620,860
Brick press, 's. Taylor.......... .. 620,809
Building parl.mon, E. Ketchum........... ........ 620,594

Burner. See Hydrocarbon burner.
Vapor burner.
Bushing and stopper, faucet, R. Piotrowski......
Butt adjuster, D. Sincock.............coveunn. 0o
Cabinet, manuscript, A. A. Hoskin.
Cables, spllce for old wire, P. T. Chnstensen
Can headmg machine, R 'D. Hu
Cans, double rim for paint, M. F. Harmett o0
Cap,L J.Holzenthaler........oooeiiiiiieienennnanns
Car coupling and train pipe coupling mechanism,
combined air operated, J. S. Bubb.
Car fender, G. W. Donning..
Car fender, R, W. Gibson....
Car, rmlway. W. F. Richard
Car step, 8. Oliger .......
Carbureter. W. S. Filley.
Carbureter, J. Henderson.
Carbureter, C. N. Lippitt.
Carpet fastener, L. Kern.
Carrier, C. J. Chadwick..
Chbu ck, drill, H. M. Reynol
Cleaner. See Boiler flue clean
(limber, C. H le
Clipper, bmr A. M. Sims.
Clock, elecu‘lc, J. Butcher

Oil burner.

Cooking utensil, b
Corn compressor or bmder
Coupling. See Hose coupllng Shan co
Thill coupling.
Crate, knockdown, ;. T. McGlaughlin
Cream separator, centrifugal, D.
Cultivator shovel, J. T. Smith
Cultivator spring trip, J. P. Moore oo
Curtain hanging apparatus, P. G. Geldsmith......
Cutter. See Bog cutter.
Cutter setting gage, S S. Farney...
Cycle driving wheel, W. H. Chapman
Cycle frame, J. MacKenzie. .
Cycle, water, J. J. McClimont. .
Derrick, crane, O. Crosby...
Desk, school, Field & Prins...
Pish wasber and drier, R. E. Swartz.
Disk meter, H. & P. Meinecke......
Display forms, hand for, H. L.yons
Displaying form goods, L. H. Balwick
Door check, automatlc, H. H. Fassett..
Door. screen or storm, C. R. Moore.. oo
Dredging machine, J. 3. Batman......0U €20,635
Drier. See F'ruit drier.
Drill.  See Rock drill.
Dye. black tnsazo Mbel & Oppermann..
Dyeing, 4. W. .
Dyeing textile fabncs machine for, J. W. Frie
Elastic band, L. Ni
Klectric bamery, thermochemical, M. L. Severy ..
Electric circnits, means for impressing Bsemi-
gycles of electromotive force on. Crebore &
qu 0
Electric heater. RAL Parker
Electric switch, Bernardini & E
Electrical conductor connector, P.
Electrical regulator, W. H. K. King

(Continued on page 174)

"W Overtisements.

ORDINARY RATES.
Inside Page, each_insertion. - 75 cents a lme
Back Page. each insertion, - « $1.00 a line
§B " For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the iine.
and is set in agate type. HEngravings may head adver-
tisernents at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursiay
morning to appear in the following week’s issue.

Siar
Lathes A«omatic

9 and 11-inch Swing.
New and Original Features
= Send for Catalogue B.

# Sencca Falls Mfg. Company,
22 €95 Water St.,Seneca Falls,N.Y

LCWER 5 Focg Imc HINE SHOP OUTFITS TAOLS
AND SUPP LOGUL FRE

EBASTIAN LATHE CO. 120 r.uutRT 51 C]NCINNJ\TL -
AMERICAN PATENTS. — AN INTEE—

esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have been filed from the beginning down to December

1. 1804. Contained in SCIENTIFIC AMERICAN 8UP-
PLEMF‘NT. No. 100‘23. Price 10 cents. To be had at
this office and from all newsdealers.

LATHES

FOR
CuUNSMITHS, TooL
MAaKeRs, EXPERI-
MENTAL ano REPAIR
WORK, ETc.

Send for Tlus.'Catalog.
W. F. & Ino. Barnes Co.
199 Ruby Street,

ROCEFORD, ILL,

Foot power
Y Screw...
...cutting

SHAPERS,PLANERS .DRILLS,

four stops.

a time.
box. 'I'welve

money.

Ne w
Size

light tight, dust
broad dayllgbt without exposing the entire dozen.

necessary.
Adlake Regular, with lo
12 Metal Plate Holders

New devices on all 1889 Adlake Cameras.
mounted on metal.
board. Portraitattachment for takin
paneramic pictures free with all Adlakes.

cabinets.

positions on one plate $1.00 extra.
in U. 8. on receipt of
on postal. Sample photo 5Sc. stamps.
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“Adlake Repeater”

Our new rapid action Magazine Camera.
achromatic lens money will buy @tted into a lens holder instantly
removable for cleaning. Has the New Adlake Metal Shutter with
Has patent covel' catch that holds.
register with self-locking lever allowing plates to move bt gne at
Takes twelve perfect pictures on glass wil sout apening

teurs never burry picture taking. The best camera for the leust

Adlake Repeater 31 x4+ $5.50. Adlake Repeater 4x5 $8.

Adlake Regular 3} x 41 $6.50.

Has all the patented Adlake devices that have made these cameras
famous in thisand foreign countries. Twelve metal plate holders,
roof. One or more plates may be removed in

Adlake Special, with 12
Aluminum Plate Holders

Adlake Metal Shutter,
Not affected by warping or shrinking ot shutter
Devicesfer taking
The new Multiplex At-
tachment for taging two or four pictures of same object in
Any camera expressed prepaid
rice. New 189 Adlake Bouklet for your name

The Adams & Westlake Co., 108 Ontario St., Chicago.

Makers of X-Rays and Acetylene Cycle Lamps. Adlake Bicycles.

Has the fnest gingle

Has exposure

pictures in ten seconds if you wish, but wise ama-

s P P,

Nodarkroom

$12

ifterent
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‘1 ﬁ Automatlc Machmes
T ol FORMING WIRE

from coil into shapes similar

to cuts. We can furnish ma-
P, 0. Box 7,

chines or goods, a8 desired.
§F" Send for Circulars.
BLAKE & JOHNSON,
WOODWORKING MAGHIHERY.Q
For Planing Mills, Carpenters,
Builders, Furniture, Chair. Vehicle,

WATERBURY, CONN,
Wheel and Spoke Makers, ete.

@ Correspondence Solicited.
llustrated §12-page Catalogue free
to manufacturers and foremen.

THE_ECGAN CO.
327 to 347 West Front Street,
ClNcmle Omo.

ARMSTRDNG 8 PIPE TI'IREAIIING
) CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to § inches.
Water, Gas, and_Steam_Fit-
ters’ Tools, Hinged Pipe Vises.
Pipe Cutters. Stocks and Dies
universally acknowledged to be
THE BEST. §% Sendfor catalog.
THE ARMSTRONG MFG. CO.
Bridgeport. Conn.

THE MIDGET
SMALLEST GENERATOR OUT.

Weighs 33{ 1bs. Will light cur
§c. p. lamp. Ring bells. Exploae
powder, run as a motor on cur-
rent from battery or Modeldyna-
mo, etc. Output 10 Watts, Volt-

e 4 or 6 as desired.
Send 2 cent stamp forillus. catalog
Elbridge Electrical Manue
facturing Company, Elbridge. N. Y,, U, N, A,

Special Machinery, Dies and Tools,

Sub « Press = Dies

For Punching and Forming Sheet
Metal. A BPECIALTY.

CEO. M. CRISWOLD,
New Worke, Grigwold Building,
33-35-37 Union St.,
NEW HAVEN, CONN,

INGERSOLL CYCLOMETER. 2Sc.

Most Durable, Practical and Cheapest;
10,000 Miles and Repeat; constantly
Moving Haod snows Every Foot of Pro-
gress—not every Quarter-Mlle; attaches
to Fork or Hub, Easily Read from
Saddle. Postpatid 25C. Lar€e Maitl
Order Catalogue of
and Other Ooode FREE. i
H. INGERSOL: BRO., Dept.
147, 67 Oortl.ndt 8t., N.Y.C.

&

R STORES, RESIDENCES,

P4[ BADINONY)

ADDRESS

G.L.HOGAN, manacer
BALTIMORE, MD.

*EJUAD G JHO0H

660“000@0099096666660000906

CROSS TESTo
il Leveling is indi- L E V E L

l| cated every way without moving th
ool Weighs 3 ounces, Size 2in. X 3in.

x4 in,
¥~ Catalogue of Fine Tools free.

Prlce $1.50.
© Box 13, Wil l‘A'ﬁi SITAIVPABE TI % A.é
0660660600660660666666666966

THE EUREKA CLIP

The most useful article ever invented
for thefurpose Indispensable to Law-
yers, Editors, Students, Bankers, Insur.
ance Compames and business men gen
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
To he had of a]l booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free Man-
ufactured by Consolidated nfef
Pin Co., Box 121, Bleomfield, N.

P00 00090

WOOOO

*Z'ON 0218

THE IMPROVED

MARINE ENGINE

We are the oldest builders and
guarantee superiority. Two ey-
linders in one casting. Occupies
less space and weighs less for its
power than any engine
Can be used wher-
ever power is required.
Either stationary or ma-
rine. No fire, no heat, no |
smoke, No licensed engin- |
eer required. Send for cat.

SINTZ GAS ENGINE CO.. Grand Rapids, Mich., U.S.A.

This veats Wind, Steam. or Horse
Power. Weoter the
WEBSTER 2} actual horse power

GAS ENGINE

for 8150, less 107 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretcore we can make the price. Box-
ed for shipment, weight pounds.
. Made for Gas or Gasoiine. Also Hori-
zontal Engines, 4 to 30 horse power.

82~ Write for Special Catalogue.

WEBSTER MFG. CO., 1074 West 15th St., CHICAGO
Eastern Branch 38-D Dey Street, New York City.

COLD WEATHER

doesnot interfere with the easy
starting of the
OLDS GASOLINE
ENGINE.
One man earily
starts all sizes Sim-
ple. improved tea-
tures found on no
other engine. Write
for full particulars.
Olds Gasoline Engine Works, Box 418, Lansmg, Mich.

“ WOLVERINE” GAS ~*° GASOLINE

ENGINEs STATIONARY
s and MARINE.
The *“ Wolverine ”is the only re-
versible Marime Gas Engine on
the market. It is the lightest en-
gine for ita power. Requires no

__licensed engineer  Abso-
lutely safe. Manufact’d by

WOLVERINE MOTOR WORKS,
12 Huron 8treet,
CRAND RAPIDS, MICH.

BE YOUR OWN AGENT

and Save Money.

mission in addition to the actual valueof thearticle.
this placesan article beyond your reach.

WE HAVE NO AGENTS

but sell you vehicles and harness direct from

Everytime you buyanarticle from an agent
ordeal er you must pay him aliberal com.
In many cases

« ourfactory at wholesale prices.

No.191, Fancy Body Top Buggy; mcumpms harness.

wit h side lampa, fenders, @de curta ins, storm apron
andshafta. Price $50, a8 good as dealers sell for $80.

Wlte at oncefor I11astrated Catalogue—FREE,

© 1899 SCIENTIFIC AMERICAN, INC.

We arethelargestmannfacturers of carriages
and harnee=zin the werld selling to the consu-
mer exclusively. We make 170 styles of ve-
hicles, surreys, as lowas 50, and 65 styles of i
Rememberthat we ship ourg

anywhere for examination and guarantee safe delivery.

Elkhart Carriage & Harness Mig. Co.
W. B. Pratt, Secy.

E lkhlrf, Indiana.
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