
�usin�$$ anu ";!PersonaL 
The char(le fo-r inserUon under th� head is One Dollar a 

line for each iH-sfrti.on; about C'iaht words to a line. 
�4t11)ertisements 1nust be. received at publication ojJice 

fl..': ellrly as Thursday 1l1OTll'ing to appea'r in the follow
ing 1veek·s·issue. 

.Ual'ine tron \Vorks. ChlCal?o. Catalogue free. 
� C. S." lletal Polish. IndiaTmpolis. Samples free. 
Gasoline Brazing Forge. Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co .. \Vaterb'y, Ct. 
Ilnndle & Spoke :\lchy. Ober Lathe Co"Cbagrin �·alls. O. 
Schwnnb Stamp & Seal Co., Milwaukee. Send for cat'",. 
Machinery designed and constructed. Gear cutting. 

Tlle (Jarvin ;\laclline Co., Sprin� and Varick Sts .• N. Y. 
The celebrated" Hornsb.'r-Akroyd " Patent Safety Oil 

EII!!ine is bui lt by the De La Verl!ne Refrigeratin� Ma· 
chine Company. Fo( t of East 1:-)''"Ith Street. New York. 

The best book for electncltUls and beginners III elec· 
lricit�' is .. Experimental Science." by Geo. M. Hopkins. 
B�; maiL $4. )lUllll & Co" Dubli�hers. 361 Broadway, N. Y. 

For Sale or on Royalty.-United States patent on 
kiteh e l l and laundry table. Valued at $10,000. For m· 
f(,l'lllation apply to John F. I. Conway, No. 1210 Green 
Street. Portsmouth, Va., or Edgar 1'ate Company, No. 
245 Broadway, New York City. 

IR5 
IIlNTS 'l'0 CORRESPONDENTS. 

l�arne" and Add"e88 must accompany all letter, 
or no attention will be paid thereto. rrhl8 IS for OUi 
information aud not for publication. 

'�efe .. enee!!' to former articleE or answer8 should 
g-ive aate of paper and page or number of question. 

• lui II i .. iefll not answereu fn reasonable time should 
·oe repeated: correspomlent8 will bear in mind that 
�ome answers require not a little research, and� 
though we endeavor to reply to all either by lette, 
or in thiE: (iepartment. each mm:t take his tum, 

R" yers wishmg to purchase any article not advertised 
in our columns \,,·ill be furnished with addresses of 
�ollses manufacturing or carrying' the same. 

S,.eciaJ \Vritten In/'orrnation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Seientilie .-\ rnerieall S" PI.lernent8 referred 
to may be had at the office. PrICe 10 cents each. 

Rook .. referred to promptly supplied on receipt oj 
price. 

I'. ine,'a I" sent tor examinatIOn should be distinctly 
m"keo or labeled. 

(7611) A. W. S. a"ks: Which is the 
best 0 r most economical for a toy motor-four cells of 
gre.vity battery or two cells of Sampson battery, now 
used for electric bells? 1 have buth in use now, one for 
telegraph anti the other for electric bell. anl would like 
to know which will be best to attach motor to. Also say 
whether it IS best to leave a gravity battery on closed 
circuit or open, when not in 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) W. T. H. asks: Why is it that 
heavy thllnder and lightning strokes are so common in 
theWestern StateEl in winter. even during snov/ storms, 
whe"n such are never known ill the South Atlantic States, 
except perhaps during one of those electrical storms that 
occasionally traverse the contillent? 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 year_, 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 Bureall, Depaftment of Agricul· 
ture: So far as known, thunderstorms and lightning are 
not as prevalent in winter as in summer in any part 0 r 

the United Stat,s. Th e statistics that have been col
lected on the subject show that the States most liable to 
winter thunder storms are Louisiana, rrexas, and portions 
of Arkansas and Mississippi. In this region, howpver, 
winter t.hunder storms form less than ten per cent of the 
annual number of such storms. The statistics of thun. 
der storms reported bv the '�lcather Bureau ob.e.ervers 
during 1898 m Arkansas and Georgia. respectively, are 
a6 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 !:tas access to the Chroni· 
cle Fire Tahles, 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 hOB not been closely studied. We are under the 
impression, however, that the danger of lightning "troke 
is "qually probable in all parts of the country in which 
such thunder Eltorms occur. 

(7613) M. W. asks: How much CO, 
gas is req uired to saturate 31 gallons 0 f water at 2" C. 

and atmospheric pres8ure,und 31 gallons of water at2° 
C. and 6 pounds extra pressure, and 31 gallons of 
water at 9" C. and 7'5 pounds extra pressure? Also 
ple .. e state formula, how to figure above problems. A. 
At atmospberi� preElBUre and a t ordinary prcS8ure.e., water 
will absorb about its own volume of CO, gas, formillg a 
solution with a specific gravity of 1'0018. The weigbt 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 i. reached, all the gas is 
driven off. The volume of CO2 which water will absorb 
unrler a pressure of one atmosphere for various tempera
ture" is as fOllows: At 0" C., 1'7697 volumes; at 2", 1'6481 
volumes; at 8", 1'2869 volumes; at 10",1'1817 volumes. 
These results are from experiments, and no formula is 
required. At 2° C. and 1 atmosphere l'7'697x31 gallons 
will be dissolved. At 9° C. and one·half atmosphere, 
�X1'23ij8X31 gallons will be dissolved. 
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I�D�X OF 1�"��1rIO�� ·v·.·.·.·.·.·v·.· •.•.•.• ' •• '.' •.•.•• ,., •.• , •.•. �� 

For which Letters Patent of the 
United States were Granted 

nA�CH 7, 1899. 
AND E A C H B EAR I NOT HAT D ATE. 

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

AdvertiSing apparatus. L. W. Yaggy .. . . . . . .. . . . . . �20.t�9 
Advertising deVI C e, 1;1. A. Goebler ................. �20,� 
A II' compressor. H. K Anderson.. ...... . . .. ..... ... 20, 
Ail' supplying apparatus, ..... A. Baynes ... ... . ..... 620,830 

1!��f�1:; TI1��6l�f6����;Va�13
r
:aking same. R. Blank 6'J),562 

Amldo maloniC esters, obtatning indoxylic com· 
poullds of. R. Blank ............................ 620� 

1i�!:g��f�igr:�'. �: p,g!!}��:::::::::::::::::::::::::: ��i7� 
Atomizer. J. A. Everitt ... ........ ... . . . . . .... .. .... . t120,!i]fl 
Axle box, roller. A. Robinson, .Jr ................... 620.6 .. 43 
Back pedaling brake, H. L. Balley ..... . .. . . .. . . ... . �'20.6,)� 
Bait box, A. B. Russ ... ... .. .................. .... ... 620.80 5 
Battery. See Electric battery. Storage battery. 
Bed invalid, J. powley ............ . ................. 620,800 

����\;��do��s�;g��:. r.el1.aJ��o��.I.I:: ::: :.':.'::::::: ��:� 
Bell d()or knob. Ki�naman & Flowers (reissue) .. , 11,721 
Belt fa.tener, R. B·raser ........ .................... G20.765 
Bicycle dress guarfl. G. '1\ Heineke ................ �20,651 
Bicycle driving gear. N. K. Peoples ................ 620,797 
Bicycle frame jo1nt. Belcber &, Easom ...... 620,833. 620,834 
BICycle handle bar, adjustable, M. H. Vanevera . . 620.684 
Bicycle bolder, C. Mee. Sr ........................... 620.714 
Bicycle luck. M. F. Cunningham . . . . . . .... ......... 620.700 
Bicycle rack. -H. 1.1. Wilcox .. ... ... . . .. . .. ... . . . ... . 620,863 
Bicycle saddle . W. S. Upson .................... .... 620.620 
Bicycles. convertible breast and back rest for, J .  

Wood .......... ................................... 620.688 
Bog cutter, A. Anderson . .. .. . ... . ... .. . ... .. . . .. . .  620.559 
Boiler. See Steam boiler. 
Boiler, K. Park ..................... .................. 620.872 
Boiler flue cleaner. J. C. Ogletree ......... ......... 62ll.608 
Boiler flue cleaner, D. Raso .......................... 620.670 
Bolt. See King boJt. 
Book back lettering machine. A. Von Auw ........ 620,622 
Boring machine. Hockwell & Gerlach .............. 620,tn4 
Bottle or jar stopper. F. McCarty .... . ...... ........ 62ll.G6.1 
Bottles. protecting cover for. W. A. Mauran ...... 620,850 
Box. See Bait box. F'olding box. Meter box. 
Bracket. See Gas bracket. 
Brake. See Back pedaling brake. Vehicle brake. 
Brake mechanism. H. 1'esseyman . .. . . . ..... .... ... 620,724 
Bran duster. J. Warrington .. ....... . . . ..... . . . . . .. .  620,8fJO 
Brick press, S. Taylor ................................ 620,8O!J 
Building partition, E. Ketchum ........... ........ 620,M14 
Burner. See Hydrocarbon burner. Oil burner. 

Vapor burner. 
Bushing and stopper, faucet, R. Piotrowski. ..... 620.798 
Butt adjuster, D. Sincock ............................ 620.858 
Cabinet. manuscript. A. A. Hoskin ................. 620,777 
Cables. splice for old wire. P. T. Christensen . .. . .  620,739 
Can heading machine. R. D. Hume . ............... 620,653 
Cans, double rim for paint, M. �'. Hartnett ........ 620.771 
Cap, C. J. llolzentbaler .............................. 620.776 
Car coupling and train pipe coupling mechanism, 

combined air operated. J. S. Bubb . . . . . . . .  _ . . .. . 620,564 
Car fender, G. W. Donning .......................... 620,573 
Car fender, R. W. Gibson ............................ 620.581 
Car, railway, W. F. Richards ........................ 620.SOa 
Car step, S. Oliger ................................... 620,6U6 
Carbureter. W. S. �·illey ...................... . . ..... 620.e4 6 
Carbureter, J. Henderson ............................ 620,586 
Carbu ret er, C. N. Lippitt .. . . . . . ..... .......... . ..... 620.595 
Carpet fastener. L. Kern ...... ..................... 620,782 
Carrier, C. J. Chadwick . .... . ........... ......... . .. 620.694 
Cbu ck. drill, H. M. Reynold ......................... 620,612 
Cleaner. See Boiler flue cleaner. Pen cleaner. 
('lim ber, C. H. Cole .. " ............................... 6'.10.741 
Clipper, bair, A. M. Sims . ..... .. . . ... . . . . .... .. . . .  620.617 
Clock, electric, J. Butcher ....... . .... . ... ... .... .... 620,864 
Com bing machine for textile materials, E. De-

lette ..... ...... ......... ............................ 620.747 
Cooking' utensil, J. A. Dion .......................... 620,750 
Corn compressor or bmder. H. A. Horton ......... 620,869 
Coupling. See Hose coupling. Shaft coupling. 

rr hill coupling. 
Crate. knockdown. tr. T. McGlaughlin ............. 620.607 
Cream separator, centrifugal. D. '1\ 8harples ...... 620,722 
Cultivator sbovel, J. T. Smitb . ........... ......... 620.618 
Cultivator spring trip. J. P. Moore .................. 620,717 
Curtain banging apparatus, P. G. Geldsmitb ...... 62O,tl48 
Cutter. See Bog cutter. 
Cutter setting gage, S S. Farney .................... 620.760 
Cycle driving wbeel, W. H. Cbapman . .. . . . . . . . . . . .  620.737 
Cycle frame, J. MacKenzie ............ . . . .. . . . .. .. . .  620,787 
('ycle, water, J. J. McClimont ... . . .. .. . .. .. . . . . .... .  620.795 
Derrick. crane. O. Crosby ............................ 620,571 
Desk, scbool, Field & Prins .......................... 620,762 
Dish wasb�r and drier. R. E. Swartz .. . . . .. .. . .. . .. 620,682 
Disk meter, H. & P. Meinecke ...................... 0'20.791 
Display forms, hand for, H. Lyons ................. 620.598 
Displaying form, (!oods, L. H. Balwick . . . . . . . . . . . 620.6:12 
Door check. automatic, H. H. Fassett .............. 620.761 
Door. screen or storm, C. R. Moore ................ 620,604 
Dredging machine, J. J. Batman .................... 620,635 
Drier. See It'ruit drier. 
Drill. See Rock drill. 
Dye. black trisazo, Elbel & Oppermann . . . . . .. . .. . .  620.574 
Dyeing, d. W. Fries .................................. 620.578 
Dveing textile fabrics. machine for, J. W. Fries .. 620.579 
Eiastic band. L. Nissim . . ..... ........ . ............. . 620,664 
�jlectric batt,ery. thermochemical. M. l... Severy .. 620,855 
Electric circuits. means for impressing semi· 

cycles of electromotive force on, Crehore & 
Ele��w�e�;;ai;'r, 'R: A:'P",;rker:::::::::::: :::::::: .:: �:i� 
Electric switch, Bernardini & Ely . .. , .............. 620,839 
Electrical conductor connector. P. Minich .. . . . . . . 620,715 
Electrical regulator, W. H. K. King .. . . . . . . . . . . . . .  620.783 

(Continued on paoe 174) 

�(J1?ertisements. 
ORDINARY RATES. 

Inside Page, each insertion. - ,. fj cents a line 
Back Page. each insertion. - - $1.00 a line 

tJrFor some dasses of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line-about e.i�ht 
word� per line. This notice shows the width of the tine. 
�i��r�

s
e��� �� �l�t�a%�erat:nie�a���: ltn

al, �;a�e�����: 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as r:I'hursllay 
morning to appear in the following week's is�ue. 

Star * 
Lathes 

foot power 
Screw ... 

... cutting 
Automatic 
Cross feed 

9 and II-inch Swing. 
Newand OriglDal Features 

Send for CatalogueR. 
Seneca Fans Mfg. Company, 
695 Watcr St" Seneca Falls-N. Y 

"Adlake Repeater" 
Our new rapid action Magazine Camera. Has the finest Single 

achromatic lens moner will buy Htted into a lens holder instantly 
removable for cieaning. Has the New Adlake Metal Shutter with 
four stops. Has patent covel' catch that holds. Has �xposu:ra 
register with self. locking lever allowing plates to move hn..t one at 
a time. Takes twelve perfect pictures On glass wit 10ut opening 
box. rllwelve pictures in ten seconds if you wish, but wise ama
teurs never hurry picture taking. 'Jlhe best camera for the leust 
money. . 

Adlake Repeater 3! x 4! $5.50. Adlake Repeater 4 x 5 $8. 
New S i ze Adlake Regular 31 x 4! $6.50. 

Has all the IXLtented Adlake devices that bave made these cameras 
famous in tbis8nd forei�n countries. Twelve metal plate holders, 
g�gid 

t���\ig��s�ftr
h�:i e���s?�g ,��e e����s 

drg:ln. 
b��������o

i� 
neces�ary. 
Adlake R egular. with $10 Adlake Special. with 

1.2 $12 .2 Metal Plate Holders Aluminum Plate Holders 

New devices on all 1899 Adlake Cameras. Adlake Metal Sbutter, 
mounted on metal. Not affected by warping or shrinking of shutter 
board. Portrait attachment for taking cabinets. Devicesfor taking 
r:�� ���tcf�Ct���i�g 

fl:g iJr
i��u�llpi�r���;�f !�e

e �tje���ig?::r� 
positions on one plate "11. 00 extra. Any camera expressed prepaid 
�'ri �o�itS�1 rs;:gf

e
o�E���e5c

�t:�:' Adlake Bouklet for your name 

The Adams & Westlake Co., 108 Ontario St., Chicago. 
Makers of X-Rays and Acetylene Cycle Lamps. Adlake Bicycles. 

1 � l:'iJ Automatic Machines 
q.: 'J FOR 
A c;) 1 FORMING WIRE W � Q from coil into shapes �imila.r 

( � to cuts. We can furnish maC-� 1- '. chines or goods, as deSired. 
-.......0;1 0 '==- f)r Sendjor Circulars. � � BLAKE & JOHNSON, 

P. O. Box 1. WATERBURY, CONN . 

ARMSTRONG'S PIPE THREADING 
-AND-

CUTTING·OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas. and Steam Fit

ters' T

. 

ools. Hin�ed Pipe Vises. 
I 

P ipe Cutters. stocks and Dies 
universally ackfWWle(tged to be 
THE BEST. f)rSendjO'1' catalog. 
THE ARMSTRONG MFG. CO. 

BridlrePllrt. Conn. 

•••••••••••••••••••••••••••• 
: .. . CROSS TEST: 
i Leveling is indi- LEVEL. i 

cated every way without moving tb e • : tool. Welgn. 3 ounces. Size 2 in. x Bin •• • x � i�PJ�t';3.:!·,;}� Tool.o free. • • THE L S STARIiETT CO • • Box 13, IT'aoL. MA!SS., u. "S. A •• • ••••••••••••••••••••••••••• 
THE EUREKA CLIP 

The most useful article ever invented 

1rH� MIDG�1r 
SMALLEST GENERATOR OUT. 

Weigbs 3%: lbs. Will U.,ht our 
6 c. p. lamp. Ring bells. Exploae 
powder. run as a motor on cur
rent from battery or Model dyna
mo, etc. output 10 Watts. V olt

age 4 or 6 a& desired . 
Send 2 cent stampjor illus. catalDo 
Elbridge E lectrical Manu_ 

facturinlr Company, Elbridge. N. Y .. U.I". A. 

I.&ERSO�L CYCLOIETER. 2Bc. 
Most Durable, Practlcal and Cbea.pestj� 

10,000 Miles and Repeat; constantly 
MovlDg Hand Bbow! Every Foot or Pro· 
gress-Dot every Quarter·MlIej attaches _ 

. 
to Fork or Hub. Eo:asUy Read rrom . 
Saddle. Po.�tpald '.lSc. Large Mall 
Order Catalogne of Bicycles ' �_ 
aDd Other Goode FREE. ROBT. 
B. INGERSOLL & BRO" Dept. 141, 67 Oortlandt St .• N. Y. O. 

This beats Wind, Steam. or Horse 
Power. We oder the 

WEBSTER 2� actual borse power 
GAS ENGINE 

for $l1iO. lesolO% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 

��ef��0��i���l,rn::?�L�es&1i��u���: 
Made for Gas or Gaso line. Also Hori
zontal Engines, 4 to 30 horse power. nr Write jar Special CataloflUe. 

WEBSTER MFG. CO .• 1074 West 15th St .• CHICAGO 
Eastern Brancb. 3B·D Dey Street. New York City. 
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ance Companies and business men gen� 
erally. Hook marker and paper clip. 
Does not mutilate the paper. Call be 

m doesnot interfere with the easy 
;- starting of the 

¥,�e��eIii�t�1IlJ'l ��o���n�i:' !��?;n
2
e�8 

and notion dealers. or by mail on receipt 
of price. Sample card, bI mail, free. Man-
Wt.;t��.� ty'ox

C8f:Vl o�::;f�ld���Y. 
THE IMPROVED 

II: OLDS GASOLINE 
9 ENGINE. 
� One man ea�i1y 

starts all sizes Sim� pIe. Improved tea
tures found on no 
other engine. Write 
for full particular!!'. 
aIds Gasoline EngIne Works. Box 418, Lansing. Mich. 

w�a��hle�l�es�b�i!!r��nd Ii WOLVERINE" GAS AND GASOLINE 
ft����\�

e
o��PC

e
::ri�:· o�t?p��; ENGINES, =JdATrJ.<.l.=fNRE� less space and weighs lpss for its The" W olverme I' is the only re-power than any engine versible Mariee Q-as En,lil' ine on made. Can be used wher- tlh! market. It is tbe lightest en-ever power iq required. f;!ine Require8 no ���er��t6;�

t
n��y 

h��t,
m
�� engineer Abso-

smoke. No Ucensed engin- utely safe. Manufact'd by 
eerrequired. SendjO'1' cat. LVERtNE MOTOR WO�I(S. 

AMERICAN PATENT�. - AN INTER- SINTZ G A S  ENGINE CO., Grand Rapids, Mich., U.S.A. eRA,J� JAuAPI�tg�elMICH. --------------�------��------������ e�ting and valuable table !!thow ing the number of patents 
granted for the various subject� upon Which petitions 
have been flIed from the be.liZinnin� down to December 
31. 1894. Contained in SCJENTIFIC AMERICAN Sup
PLEMENT, No. 100!J. Price 10 cents. 1'0 be had at 
this office and frow all newsdea,lers. 

LATHES 
FOR CUNSM1THS. TOOL 

MAKERS. EXPERIMENTAL AND REPAIR 
WORK. ETC." 

Send jor Illus.Catawg. ;;I��I!J���I!� W. F. & Jno. Barnes Co . 
1999 Ruby Street. 

ROCKI'ORD. ILL. 

BE YOUIl OWN AGENT 
and Save Money_ �;���t��:l.l

o
���l�;

r
���

e
i�f�r���.:.t 

mission in addition to the ac1jual valueof thearticle. .In many casea 
this places an article beyond your reach, 

but .el� �1i�!'n'l !!.!!!.��t fromSfj 
, our factory at wholesale Ptic"s, � 

largef'tmanUfact�rriages 
in the world selling to theconsu- , 

merexclu�ivety. We make 170 styles or ve· ! ...... ��i=:L.�� hicles, surreys. as lowas $50, and 65 sty le s of _ . ;, __ 
No.19t. Top Buggy; .. complete ::;n.:�:'reJ:���':�f�;t���';��higac:.��fe�o:l'edelivery. 
:�������I.a;:�"jO, Mg�e:a����'!�rro���� £1,.,,.,0 ..... '.,,.& Ha .. ,... MIll. 00. 
WrllUt oacefor lllaatratcdCataloc_FREE. W. B. .Pratt, Secv. £'khllrl, ,nd, .... 
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