
�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 (Jarv in ;\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information aud not for publication.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 (reis sue) .. , 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. Reyno ld ......................... 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 Bouk let 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. WATER BURY, 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 M FG. 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. Volt

age 4 or 6 a& desired . 
Send 2 cent stampjorillus. catalDo 
Elbridge Electrical 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 M FG. CO .• 1074 West 15th St .• CHICAGO 
Eastern Brancb. 3B·D Dey Street. New York City. 

���,�,h�Ji����SgtuJ�g�,�r:���:��S�oI�:U�: 
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: O LDS 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. M ich. 

w�a��hle�l�es�b�i!!r��nd Ii WOLVERINE" GAS AN D 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 R apids, M ich. , 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." 
Sendjor 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 les 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, .... 

© 1899 SCIENTIFIC AMERICAN, INC. 
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Buy Telephon 
THAT ARE GOOD--NOT . .  C H EAP T H I N G S . "  

The difference in cost is little. We jluarantee 
o
�a���trg;:����f�[a�:. 0���������8 

tep. and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250·254 South C l i nton SI.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 

"Am erican-H u n n i ngs " 
T E L E P H O N ES .  

Transmitters, Magneto Bells and Tele
pbone Switcbboard.. Over 200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordenng state length of line, whether 
single line or metallic circuit and number of 
telephones to be used on one line. rr Send 
/(}I' catalogue "s. A." 

AMERICAN ELECTRIC TELEPHONE CO . .  
1 7 3  South Canal St  . .  Chicago. I I I .  

NEW FURNACE PIP E  COVERING 
a Housebold Problem Solved 

GAST'S PATENT 
ASBESTOS AIR CELL FURNACE & 

HEATER P I PES COVER I N G .  
Saves one-third your fuel. Most 
economical known. SAIUPLES 
FREE. Write for full particular. 
New York Fire Proof Covering Co., 

2 3  Dey Street, New York, N .  Y. 

Tools for Fin� or ROTI[h Work 
Tools that are common and Tools that 
are rare, coslly and cheap Tools, and 
every other kind of '1'001 used in any 
trade you will find described and illus
trated in MONTGOMERY'S TOOL CAT
AL06 UE FOR 1 89 8 .  A hand.ome 
book containinJl 510 pages and copious 
index. Pocket size 6Mx4� inches, with 
rounded edJi!es and stitched covers. 
Everv workshop and factory in the 
couniry should have one. sent by 
mail for 25 cents by 

MONTGOMERY & CO. 
10� Fultou Street, New Yark. 

WORKS LIKE A CH 
Perfect satisfaction is experi

enced usinJl our No. 5. 6 or 9 
ljIuRtW un�i.;r.'!::.d�r�'l<�� 
ratcbet power. Gears housed 
from dust. Chasers set by p:rad
uation to any siz� can be re
leased from threadmg whiJe in 
motion. opened to permit pipe 
b� a� "t� �n::e

a
'b�lal��

e
1;, 

The Merrell Mauufactur
inlr Co.. �01 Curtiss Street, Toledo, 

THE ELECTRIC HEATER.-A V ALU-
able paper, with working drawings of various forms of 
��:c��g
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TIFIC AMERICAN SUPPLEMENT 1 t 1 2 .  Price 10 cent •. 
For sale by Munn & Co. and all newsdealers. 

N I C K E L  
AND 

Electro-Plating 
Apparatus and MateriaL 

THE 
& VanWinkle 
Co., 

Ne"'al'liw S • •  1 .  
136 Liberty St., N .  Y. 

30 & 32 S. Canal St. 
Chicap:o. 

ROCK DRILLS 
AIR COMPRESSORS 

S I M PLEST. MOST EFFICIENT and DU RABLE. (RAN D D R I LL CO.) 
Send jOf' Oatalogue 1 0 0 Broadway, New York. 

If You Want the Best Lathe and Drill 

CHOCKS 
BUY 

WESTCOTT'S 
Stronges t 

Grip, Great
est CapaCity 
and Durabil-

itu, and Accurate. 
Westcott Chuck Co., Oueida, N. Y., U. S. A. 
A8k��s;
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Oueen Transits and Levels 
High Grade Instruments with the Latest Improvements. 
1 60  page En- 240 page Matb
gln e er in g I THE QUEEN I ematical Cata-
Catalogue on l o gu e  on ap.. 
application. plication. 
E NGI III EERS' AND DRAFTSMEN'S SUPPLIES. QU fEN & CO Optical aud Scieutific 

., Instrument Works. 
59 Filth Ave., New York. 10 1 0  Chestnut St .. Phila. 

_._-----�;nm;i:11 

[MARCH 18, 18<J9. 
Electricity fr.om the human Rystem. apparatus 

for removml<, J. W. Sbryock • . . . . . . . . . . . . . . . . . . .  620,679 
Elevator. F'. G. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62U.5.':;5 
l£levators. vent deviee for pneumatic. J. B. 

Schuman. . . . . . .  . . . • • • . • • • • • .  • • • • • • • • • • • • • • • • • • . • • •  620,85t Engip.e. See Explosive eUJ!ine. Pumping enw 
gme. Rotary engine . .  'l'raction ellgine. HOUSE HEATINC FROM 

Envelop machIne, A. A .  Rbeutan . . . . . . . . . . . . . . . • . .  620,613 Explosive engine, H P. Maxim . . . . • • • . . . • • . . . . . . .  620.002 Explosives. apparatus for making threads of. H. THE KITCHEN FIRE BY HOT WATER. 
Hoffmann .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.775 Extension table. Mabaffy & NIgh . . . . . . . . . . . . . . . . . . .  620.78H 

i The '"Heatencook " Ra�e is a Combined Cooking �tove and Hot Wate� �e8ter. It is u�equaled.a8 a cook stove. It bakes, roasts. etc .• to perfection. rrhe range lS made In the most substantial manner and is finished in first-class style. It iB not an ordinary range with an attachment. but is designed especially as a heater and cooking stove combined. It weighs 200U lbs. and is six teet high. An adjustable fire-pot is provided for hummer or wiIJtel' use. It if! perfect in all respects, and is protected by 

}fence machine. S. H. Cook . . . . . . . . . . . . . . . . . . . . . . . .  ti20.f:i43 

t::��: s��:y w��e�' �e;ic
c:��,�� . .  ;"ttac�'i��g:' j:' it: 620.6�10 I � 

Bardelmeter. . . . .  . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . .  fi20.82fl ;-
Fiftb wheel. vehicle. \Vells & :Morrill . . . . . . . . . . . . . .  ti20.C2;'i 
�·i 1 ter. H. A. Veazie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {i20,ti21 
Filter press and cluth tberefor. J. C. Montgom- �1:��\g�'�:��irere�� r�g::��3 c���!��ro��! �ll!:r�nc���

i
�
t
g�

S
1lt� and return pipes. In summer time the radIators remain full of water. the circulation of water being stopped by closing valves attached to each radiator, the radiators remaining cold. '!'he •. Heatencook " system will 

heat an entire house ot moderate size- only one fire in the house. Plenty 

erie .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.710 
Filtering machnle. liquid. Koer}Jer & r.}'alley . . . . . .  tj20.7R1i 
Fireproof fioor. \\' oelfie & Scboeller .. . . . . . . . . . . . . .  H20,S1S 
Flue stoppel \Y. D. Powley . . . . . . . . . . . . . . . . . . . . . . . . .  620.711.) 
Folding box. A. Jo�epbson . . . . . . . . . . . . . . . . . . . . . . . . . .  620.7 1 L Food for infants. preparing. W. It. Dodd . . . . . . . . . .  620.H-!5 R
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gtving thegreatest satisfactionin mana most deligbtful homes. Itis just Fountain. See Ornamental fountain. 
Frame and sash. metallic. A. Rasner . . . . . . . . . . . . . .  620,fifi!l 
Frame joint. Belcher & Easom . . . . . . . . . . . . . . . . . . . . . .  62fl,s:-:2 
Freigbt tracer, fnst . . 1. W. Connell .. . . . . . . . . . . . . . . . .  620.742 

B\tV&lit'E
a
l�t. �cUNHt:�10!ue

cm.:if:1J':.
rtA�'i��: y�:-1(: PA. 

Fruit drier. W. Mitcham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.793 
Gm!e. See Cutter setting gage. 
Gus apparatus. acetylene, A. H. Francfort . . . . . . . .  620.647 
{;as bracket. E. A. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.692 
Gas ge1Jf'rator. acetylene. R. F. DulL . . . . . . . . . . . . .  ti2U,75i 
Gas. metbod of and apparatus for dehydratin2". 

C. E. Hequembour" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,773 
Gate. See Railway gate. 
Gate, P. C. Heninger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,708 
Generator. See Gas generator. Steam genera

tor. 
Gin saw filing machme. A. A. Wood . . . . . . . . . . . . . . . .  620.727 
Gin saw gumming machine. A. A. Wood . . . . . . . . . .  620.726 Gla�s moulding machine. H. Bastow . . . . . . . . . . . . . . .  620.828 Gla�s working macbine. I. W. Colburn. 

620.567, 1lI0,568,. 620.642 
Glassware finishing apparatus. Carle & Blaze . . . . .  62O,69:-� 
Glove stretcher. L. Isaacs... . . . . . . . . . . . . . . . . . . .  . . .  fi20.873 
Grading and ditcbing macbine. W. H. 'l'idland . . . 620.725 
Grapbopbone. I. Andion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,823 
Grate. intercbangeable coal and gas, E. C. Horst 620.709 Grinding machine. ball. H. 'I.'. Morse . . . . . . . . . . . . . . 620.851 
Guitars. adjustable string clampor capo tasto for, 

C. M. Averitt. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  620.500 Gun carria2"e. field. Hesow & Lauber . . . . . . . . . . . . . . .  620.802 
Hammer. lasting. A. Hebert. . . . . . . . . . . . . . . . . . . . . . .  620.fi50 

R�volutionarv n�ws"a"trS, 
magazin�s, Broadsidu, �tC. 

Any one wishing to dispose of any colonial or revolu
tionary papers. etc., may correspond with the under
signed. Please describe the condition and state price. 
M. A. C., care ScientifiC American Office, New York. 

PRESSES , DIES and 
SPECIAL MACHINERY 

For Sbeet Metal Worker •. 
WEST MFG. COMPANY, 

Buffalo, N. Y., U. S. A. 

THE COBURN PATENT TROLLEY TRACK 
Hammer. power. �. DinkeL . . . . . . . . . . . . . . . . . . . . . . . .  fi20.749 HOUSE DOOR Handle bar fasten mg. A . . Jerome . . . . . . . . . . . . . . . . . . .  62U,848 
Harvester grain separator and cleaner attach-

ment. D. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620,7;)1 HANGERS Harvester guard finger bar. D. Best . . . . . . . . . . . . . . . .  620.732 � Hay raCk. A. Hines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,587 \ Heater. §ee, �I�ct.ric heater. The first made with adjustable track. 
�r;�'e�·c�"Dge��.1.1 � : : : : : : : : : : : : : : : : : : : : : : : : : : : : : � :  : : : : : �g:�� The track can b e put up in 30 minutes. 
Hoe, C. A. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f;20.84i1 iT' Send jor Book. HOIst. gravlty. A. C. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.801 
Hook. See Snap book. The Coburn Trolley Track Mfg. Co .. Hopple, cow. H. Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620Jia4 Horses' feet. spring plate for. M. A. Churchill . . . .  620.740 Hose coupling, Abbey & Pbilips . . . . . . . . . . . . . . . . . . . .  620.821 Hydrocarbon burner. G. H. & P. J. Sberman .. . . . .  620.078 
Ice cream freezer and churn. convertible, W. J. 

S batfer . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . .  fi20.615 
Ice creeper, R. C. Goff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.5ll2 
Indicator. See Speed indicator. 
I�g��

a�:e ���r
t7���·.· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  620,702 

Jar closing machine. A. J ... Weissenthanner . . . . . . fi20.fi24 
Jar closure. hermetic. A. L. Weissentbanner . . . . . 620.623 
Jetty work. automatic cbair mat for cross, \V. H. 

Harrel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,084 
.Joint. See Bicycle frame joint. Frame joint. 
Keg soaking apparatus. automatic. C. Zies . . . . . . . .  fi20.R20 
Kmg bolt. wagon. V. E. Robbins .. . . . . . . . . . . . . . . . . . .  fi20.li72 
Kneading machme. J. & Ii"", Cavagnaro .. . . . . . . . . . . .  fl20./;{fj 
Lacing hook setting macbine. W. Halkyard . . . . . . . fi�n.R44 
Lamp. electric arc. C. Escbwei. . . . . . . . . . . . . . . . . . . . . .  h20.7:'l9 
Lamp. electric arc. M. S. OkUll . . . . . . . . . . . . . . . . . . . . . .  ti2f1.fIfi.1 
Lamp. electric incandescent. F� M. :EI�. Cazin . . . . .  620.640 
Lamp, fia.b, H. W. Hale ... . . . . . . . . . . . . . . . . . . . . . . . . . .  620.58:1 
Last. J. M. Barnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.827 

and 15 other •. 

AN ART SOUVENIR OF THE WAR 
cousistiug of SIXTEEN ele-
!��t�X�r;i1W8�},�ewt�rJ:. 
theutic Autograpbs. All inclo.ed 
in portfolio. handsomely embossed 
in

�:::ple1e
V
���b� �':l�Oc. 

THE HERO MFG. & !fPECIA(TY CO. 
31 Broadway. New York City. 

iT' Allent. Wanted Everywhere, 

The Yankee DRILL GRINDERI' 
for grindinl! botb Twi.t and Flat Drill •. 
Grinds all SIZed drills from � to 2� in. Can 
be set for any size in a few seconds. Gives 
any desired clearance. Fully guaranteed. " Can't Grind WrODK'." Oataloofree. 

G. T. EAMES COMPANY, 
250 Asylum Ave.. Kalamazoo, Mich. 

50% Saved on all makes of Cameras 

an�W:c���rri: �:m��z��'l:��� 
Large assortment always on hand. 

DeveWp1;ng, Printing. etc. 
Photo supplies of every description 

at lowest prices. 
iT' Send 2c. stamp j(}l' baraain 

list. Addre •• 
N. y, CAMERA EXCHANGE, 43 Fulton St., NEW YORK 

"Happy Thought" Hangers 
are made of Nickel Plated Spring Steel, weigh 
but 3 ounces. No. 3 holds two skirts indepen
dently. No. 4 holds two pair of 'l'rol1sers, pre
vents baggin${ and wrinkling and Preserves 
the crease. No. 8. Coat and Waist Hanger, 
fqlds up like a Telescope: carry all of them in 
���rr��\'o��r:t �Y:JPd'�;,���s'��.; s

O
�iu;� 

Duplicate Wbist Casp, best of all metbo'!.. 
J. F, BROCK, 6 1 1  SCiam Street, Sparta, Wis. 

J�ast toe tip sbell. G. C. Bemis . . . . . . . . . . . . . . . . . . . . . .  620.835 
Laundry rack. M. H. Beaumont. . . . . . . . . . . . . . . . . . . . 620,831 
Linotype macbine. J. R. Rogers_ . . . . . . . . . . . . . . . . . . .  620.804 
Lock. See Bicycle lock. Seal lock. 
����!���;e ':s'b �a����W: Heiiiizeiman' : : : :  : : : : :  B�:�a9 

Here's a Bargain, Don't Let it Pass. 
I�oom, W. Wattie .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,861 
Matcb machme, W. E. Cook . . . . . . . . . . . . . . . . . . . . . . . .  620.743 
Mattres., W. E. Jackson. ,Jr . . . . . . . . . . . . . . . . . . . . . . . .  620.5m 

Rtarrett's combination square., 6 inch scale, Bcribe� center head,. miter bead, level. 
as .bown in cut. Manufacturer's Price $l.�u, Our Price 90 Cents Po.tage 15 cent., Send .tamp for llIu.trated Li.t 
1834 showing bow you can save up to fifty per cent. on all the tools you use. Address 

)1easuring instrument. electric. C. R. \Veymouth 620.626 
Mecbanical motor. C. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,845 
Meter. See Dis k meter. ni E FRASSE COMPANY, �1 

,!,:.!}\�a��!:'ET' New York 
Meter box or  case. J. J. Hoppes . . . . . . . . . . . . . . . . . . . .  620.588 
Milk cooling and aerating apparatus, W. J. Rick-

enbacber. .. . . .. . . . . .. .. . . .. . . . .. . . . .. . . . .. . . .. . . . .  620,671 
Mill. See Windmill. 
Motor. See Mechanical motor. 
Motor. Pill.bury & Scbwedtmann. . . . . . . . . . . . . . .  . 620,61)9 
Motors. apparatus for. controlling operation of. 

C. E. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,628 
Movement transmitting apparatus. C. R. Wood-

ward ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.819 
Mowin� machine. G. Chapman . . . . . . . . . . . . . . . . . . . . . .  620.697 
Mowing machine. D. Sincock .. . . . . . . . . . . . . . . . . . . . . . .  620.8.17 
Muftler, exbaust. J ... R Gardner . . . . . . . . . . . . . . . . . . . . .  620.867 
Municipal signal. E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  620.703 
Necktie fastener. L. Schuck . . . . . . . . . . . . . . . . . . . . . . . . .  62(J,fl7'7 
Nut and bolt lock. F'. B. Ludelmg . . . . . . . . . . . . . . . . . . .  620.597 
Nut and pipe wrench. combined. Hollyman & 

Swearingen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.f'I .. i2 
Nut lock. L. H. Dillman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.748 

�N
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Ores by lixiviation. apparatus for treating. J. 
Luce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,660 

Ornamental foul1t.ain. P. C. Just . . . . . . . . . . . . . . . . . . . .  620.5142 
Overfiow alarm. C. Liss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.713 
Packing material. making. J .. , L. Duerden . . . . . . . . .  620.756 
Paint, .J. Mallison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.599 
Paper feeding machine. T. C. Dexter . . . . . . . . . . . . . . 620,841 
Paper machinery driving connection. Tower & 

Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi20.619 
Pedal for foot driven machines. E. Klabn . . . . . . .  ti20.784 
Pen cleaner. W. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  (\2(f,674 
Pencil sharpening macbine. H. K. Wheeler . . . . . .  620,862 
Photographic washing box. Burke & James . . . . . . .  fl20,[i6f) 
Pince�nez. W. Salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,675 
Planter and fertilizer distributer. seed. 'r. L. 

Crafton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.570 
Planter. corn. J. H. Hansen . . . . .  , . . . . . . . . . . . . . . . . . . .  621).768 
Planter. corn, C. E. Jackson . . . . . . . . . . . . . . . . . . . . . . . . .  620.710 
Planter drop actuatIng mechanism, seed. P. W. 

Jeppesen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.781 
Pliers. J. R. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi20,662 
Plow. wheeled. G. l{l Evans . . . . . . . . . . . . . . . . . . . . . . . . .  620,m.1) 
Pneumatic carrier system. Hamilton & ·Leckie . . .  620.649 
Press. See Brick pre88. Filter press. Sheet 

metal working press. 
Printing press bed motion. W. B. yates . . . . . . . . . . .  620.6:10 
Pulverizing machine. H. C. Hutchinson . . . . . . . . . . .  620.6.1.-) 
Pump, air and gas. H. A Fleuss . . . . . . . . . . . . . . . . . . . .  6211.7fj3 
Pump valve. Sanderson & Banfield. . . . .  . . . . . . . . . .  H20,67fi 
Pumping engine. D. A. Decrow . . . . . . . . . . . . . . . . .  , . . .  620,644 
Rack. See Hay rack. Laundry rack. Trousers 

rack. 
Rack for table articles. J. T. Thornley . . . . . . . . . . . . .  620,811 
Rail construction. conLin uous. E. V. Chamberlin 620.fi96 
Railway cro�sing. R. H. Elliott . .. . . . . . . . . . . . . . . . . . . .  620,7.1<'; 
Railway. electric. R. M. Hunter . . . . . . . . . . . . . . . . . . . .  620.654 

DO N 'T SEW O N  B UTTO N S ! 
•.. , . BaChelor'S Buttons made 

. .. witn l m pro ved  Wash-
' .. · )i burne Patent Fasteners �'.;, _;�:' eli p 011 in a jitry. Press a lit-" > tIe lever-·tbeybold like/SIim 
: ::: deatb, but don·t injure tbe I I  ; , fa b r i c .  Instantly released 

� , ::ct� <\1r1�:�att!t�g�:
i
�h��': 

ing collar buttons and other II 
useful novelties made with 

11111 

111 these fasteners. free on request. 
American Ring Co •• Box p. Waterbury. Conn. 

R E EVES " 
Variable Speed Counter Shaft 
for securing: any speed without change of belt 
or loss of time. Specially adapted f9r .all 
kinds of experimental machinery. Prmtmg 
Presses Motor Carriages, Ironworking Tools. 
Woodworkin2" Machinery. or any and all ma
chines requiring a chan�e of speed or feed. 

pr Send jor handsomely illustrated 
()atalo(JUe " S . ..4.." free. 

EVES PU LLEY CO . .  Columbu s. lnd" U . S. A. 

USE GRIND STONES P 
suppiy you. All siZes 
UD1Doullted, al ways 

ber, we rna ke 8 
fora]l spe

cial purpose�s·c., .�,,=� :_-,cc.c� catalo(lue 
The CLEVELAND STONE CO. 

2d Floor, Wil shire, Cleveland, O. 

MORAN FLEXIBLE J OI NT � . .... . y 
for Steam, Air or Liquids. . . _ 

Made in all sizes to stand any desired � 
pressure. Send fO'r reduced price list. � 

Moran Flexible Steam Joint Co ., I nc'd 
147 'j'bird Street. LOUISVILLE, Ky. 

�:ll::�·Il';!��.
t
��dl;,r;i��J��
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�;;kSO.;: : : : : : : : : : : : : : :  �ro:�� , BU I L. DERS AND l ..... TElt'Y 

Railway rail bond. H. L. Des Anges . . . . . . . . . . . . . . .  620.R65 \ DESIGNERS "'-ACll ... ' \1.5 Rai
.
sin seeder. \V. B. Fenn .. . . . . . . . . . . . . . . . . . . . . . . . . .  620.86H I' 01 l!r.L """ "ine wor , p; 

Regulat.or. See Electrical regulator. SPE � C wdTe� Mac Jlltcbbur , 
Rock drill. M. C. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,847 C . K. 0 5 ld81U St., "a ••. Rotary engine. T. Berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,6:)6 �==================:�== Salts. proceMS of and apparatus for reducing and _ 

OXidizing. T. A. Uehli1H!". . . . . . . . . . . . . . . . . . . . . . . . .  620.083 
Saw 8etting' machine. band. P. Sicotte . . . . . . . . . . . . .  620.856 
Sawing apparatus. miter. G. Clemen8 ... . . . . . . . . . . .  620.&11 
Scale beam attachment. MacCauley & Gabrio . . . .  620.fi06 

��:t
lo

§�e JS:;i��i��it: " " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 620,846 

SeparHtor. See Cream separator. Harvester 
grain separator. 

Sewing- macb1ne. buttonhole. H. E. Hawes . . . . . . . .  620.706 
Sewing machine shuttle . .  J. E. Bertrand . . . . . . . . . . .  620.729 
Sbackle spring. Wmkler & Wenzel. . . . . . . . . . . . . . . .  fi20.087 
Sbade support, T. Walsb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.685 
Sbaft coupling. C. Warren . . . . . . . . . . . . . . . . . . . . . . . . .  620.814 
Sheet metal working pre!'s, F. M. 1 .. eav1tt . . . . . . . . .  620.659 
Sboe bol<ling device. A. G. Kirtland . . . . . . . . . . . . . . .  620.fi58 

This �300.00 Launcb for '200.00. guaranteed or money 
refunded. Also builders of R,ow and Sail Boats. 

Send stamps, 10e., Jor catal.o(lue, specifying line req1kired. 
RACINE BOAT MAN UFACTURING CO" CHICAGO 

INGERSOLL '99 BELL, 25c. fJe. 
. 

A regular oOc. ElectricStroke BI
cycle Bell ; cut shows the Patent 
Rotary Movement. Pure Bell Metal 

. Gong ; none better made. Postpaid 
- . -

, 25c. Single Stroke Hell 150. 
Send fOJ' Big Catalogue of Biq-cle 
and Sporting Goods, FREE. R. lI. 
INGERSOLL & BRO., De� 

J 147, 670ortlandtf't� N, T. 

VOLNEY W. MASON & CO.,  

Friction Pulleys,Clutches & Elevators 
PROV I D E N C E  R .  I .  

I 

Own Circulars 
business cards, dodR'-
��i c�triihig� ��Si��� 
with amusement and 
��1��df3

e
�u�lorY�gr 

youth and great aid to 
business men. A full 
line of hand and self
inking printing presses 
type and all printing 
.upplle.. Write for 
Catalogue. J. F. W. 
Dorman Co., HI E. Fa
yette St., Baltimore. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-All about tbe new Illumlnant, Its qualities, 
chemistry, pre88ure of liquefactiOn, its probable future, 
experiment8 perfOlmed with it. A most valuable series 
of articles. givinll in complete form the partIculars of 
tbis .ubject. Details of furnaces for making tbe carbide, 
�as generators, Jlasometers. burners, etc. Contained in 
1 �m�:Im07�'l�/��N

1 1I ���Pi����Ti of��' 1 ���: 
103�, 1038, lOS7. 1 116�, 1071 ,  107�, 1082, 
1 083, 1084. 1 0811, 1086, 1 1 114, 1 1�4, I t a�, 
1 1  �9 and 11 �O. Price 10 cent. each, by mall, from 
this office. and all newsdealers. 

Ou Receipt of Ten Ceuts in Stamps (practically 
25% of retail price) we will seud you one of our 
1 -2 I N C H  AU E R  B I T S  

.- , PALMER Stationary � and Marine GaSOline En. 
�ne. and La�ncbes

E
Motor 

CR�fi�S.
En

���i 
n
g�� 

_ glnes. Send for c!:falOg. 
PALMER BROS., MIANUS, CONN. 

Shoe stretcher. Forbes & Beer . . . . . . . . . . . . . . . . . . . . . .  6'20.843 
Signal See Municipal Signal Our Folding Boats are puncture proof. Galvanized steel ribbing. For hunting, fishing. �Ip]orin g and f amily 

pleasure. Walter \\r·elJmaD took them on his polar tri p. Lieut. Schwatka8Xp lored 
the Yukon with them. Awarded fi�t premium at 'World's Fair. Send 6 c, for cat
alOR'lls. 40 engravings. KINC FOLDINC CANVAS BOAT CO., Kalamazoo, Mich. 

Signaling system. electric train. B. C. Seaton . . . . .  620.806 
Smo]:,e and odor consumer • .  J. W. Lape . . . . . . . . . . . .  620.870 
f'\nap hook. J. C. ('overt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.,)6� 
Speed indicator. D. T. Sharples.. . . . . . . .  . . . . . . .  620.723 

� � 
=��-� - -�� - --

I· for. 'I'. Ashworth .. 00 . . . . . . . . . . . . . . . . . . . . . .  620.824, 620.820 1 . Feet, 
�g:,rg;:'<;,;:':ii:,;e:·J.'g.

n
�%dieto.;: : : : : : : : : : : : : : : : : :  �ill:�� $ 1 50 AND Up. 1 4  Fl FISHING LAUNCH. 

Spring. See Sbackle .prmg. VeblCle .prmg. Jf rr Sf'JIld iOf' CatalOQ1JAl Stating Size. 

Spinning and doubling cotton, etc., app"'"tll. � PIERCE VAPOR LAUNC HES 16 to  �o 

I Spraying apparatu •. G. �. Cu.hing . . . . . . . . .. . . . . . . . .  620,701 1 � STATIONARY AND PUMPING ENGINES. 

1IIII�=:;'��I»II¥.IWII961 (CominUC4 oo � 175) PIERCE ENCINE COMPANY t 7 N. t 7TH STREET RACINE- W IS. 

© 1899 SCIENTIFIC AMERICAN, INC. 
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EDISON SAYS 
-. . .. . .. . _ . . Ove� 20 technical and pO .. ula� electrical Write f"o� ou� two FREE book .. entitled 
J ..... id"-..:. �  ... _r�._ �_ ('ourses, covering every branch of this fascinating 

" 0  I B El ' 1 E '  n il 
<-� ., '1'1.- wdjf� -..I m=- science. an ecome an ectnca ngmeer ( 

';, ,. of .",.....,"'";'<T. =-. ...... d��. - �fOi��cf8;�-f:.no
r:t

e
h�an:l.r��d in instalments and " The Electrical Marvels of our Times." 

.f.;r;:,.t , .. �.";;;m;;- ____ T HE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, 

the study of electricitY at home by our mail .. Ylltem) J08 Wetdel'.Pl'es. T.�-;:_��-;'A.t;t1'aU8�, Gt'n.Mgl'. &8ec. Dept. A. 120-122 Liberty Street, New York, U. S. A. 

Annapolis and Point 
It costs the Government $7,000 to educate 
�ti�I:i C���

t ���Op�ri3�h�:Ste:��i !�a 
Military School Handbook tells exactly how to secure appointments to Annapolis, t.he POint, Schoolship St. Mary's and the 
�rt�

l 
�ff;:��i��;�:

a
i8ig{h

S
����. "i fj��W' 

Journalism as a Profession 

By JOHN S. RITENOUR Of practical value to those about to adopt Journalism 8S a ca.reer. Prepaid, 2�c .. 
SAM'L A. NELSON , 1 8  Park Pl., New York. 

In Pharaoh's Time 
an Elgin watch would have been a 
greater marvel than the pyramids. 
It is a great marvel to·day in its 
complete mechanism and absolute 
time keeping. 

Ruby Jeweled Elgin Watches 
have been the world's standard for a 
third of a century, during which 
period nearly eight million perfected 
time· pieces have done duty dutifully. 

All Jewelers Sell Them. 

��r:��tl��h�Uf��ti�ri�!:iil'; 
wtth sparkling distilled water. 
lliost Scientific in con
struction. Largest gu ar-

:�:�2 'it�P3�!l'ha H\f�:�! 
sition. Endorsed by Ral
ston Health Club. 

Send postal for booklet "B"to 

The A. R. BAILEY MFG.  CO. 
54 Malden Lane, N.  Y. 

Monarch 
Bicycles 

525 535 550 
Quality Better Than Ever. 

ACENTS EVERYWHERE. 
Monarch Cycle Mfg. Co. 

Chicago. New York. 

The Sanitary Sti l l  
i s  simple, economical, and ef .. fectively produces distilled (the onlr pure) water. Our 
$10.00 lStll1 has t w i c e  the 
�y;c�lil?f r����iz::t

d
b� �g: 

U. S. Govt. Send for booklet. 
THE CUPRIGRAPH CO, .1 38 N. Green St.. Chicago 

8000 BICYCLES 
overstock: !lust Oet..:losed out. 

S'UNDA.RD '98 IIIODELS, guaranteed, 89.75 to 816. Shopworn & see
ond hand wheels, good 
as new, 83 to 810; 
Great tadory elearlDM sale. 
We Ihlp W an,one on approval &tl'ial without a eentin &�h·.llee 

_ EARII.BICYCLE 
_ �_ �!2"_ ;;;ii!l��""""b" helpio,; us adverliltl our wpel'b line of 
:: $:'���;'h!�::I'=:e�:::m��I':� �c:a::,,;or ����i!ilJ! 
G. C. MEAD CYCLE CO., • Chicago, Ill. 

�f!!':.fg���/��IlJ��'r:;ag,·. 'J.et�I':!��keii : : : : : : : : : : �i8:� No Mone, in Advance ! 
Steam generator. W. M. Smith .. . . . . . . . . . . . . . . . . . . . .  620.807 $1550 HIGH GRADE BICY�LES 

���t�� ::�::����i��g�';.\�i·i�g ��
u
�l::��tie: J: "Ii;: 620,j04 Shipped anywhereC. O. D .. with 

Bertrand 620 ""00 "\. � Pa
rIt' vesilt

eg
ste ltoes ero"ramM

i
e

n
ne. 

Stopper', See 'flottie' ()r '  jar" Htt)ppe'r: ' �;ilie �iiop� 
, I  

11J:/��omen. �oysandGir181 
per. lwelJ made and durable. 

Storage battery and plate therefor. electrical, R. i560 "Oakwood" 524.50 Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' ' '  .. 620.593 ,I \ ,  i \\\;1/ 550 "ArHngton" 522.00 Sulfite liquors, apparatus for recovering chemi- � No better wheels made. cllls from, 1 •. J. Dorenfeldt ...................... 620.752 Others at '10, S13.&o, sn.ao, ,l1.00 .to '19.501 all splendid Sulfite Iyes. utilizi ng, L. J. Dorenfeldt ............. 620,7f>1 value. Buy direct from manufacturers, thus Baving 

� UNION MOOn WORKS MOOI:"' L 10 CATA C O "V� S ... .. " .. 

& c.E.ARS @ 193 CLARK �HI�AGO. 

ICE :'IIACHIXES, Corli 
I alld Bottlers' ilIac 
. M�'G. CO., ,,'00 Clinton 

Bre,vers' 
F. VI L'l'IlJR 
aukee. Wi •. 

Sulfite Iyes , utilizing, Drew sen & DorenIeldt ..... 620.755 dealers' Jarge protlts. Write today fOTspecial otfer. IUus-
��f���

1 i
�
l
:�r���mc 

<;w�ic��Chter . . . " ........ " .. 620.853 trated Catalogue Free. CASH BUYERS' UNION, TU RBI  N ES 
SWItch thrower. 0. Ward. Jr ................... ..... 620,813 16� W. Van Buren St.. B-131. Chieago. lll& 

lIT "end f"or Circular "M." 
J4S. L E FF E,: L  & CO Sprmglield. OhlO, U. S. 1. 

Table. See Extension table. _. _______ . _____ _ 

�::�g���6��8��a�8{:!���:�e�(;r ' "ni{,.iiii>ie:· ·W: · j\: 620.766 FOR 8 A L E. Patent No. 613,156 on Dado .. 

Telg����
t
�!�iil· {;ffi·ce·ci�ciiit . . ii: 'i\i: Crane: : : : :  ���N1� and No. 612!2& on WOOd-En!��s:�g ���hr:. M]aa��:s 

----------------
M O D E L S  F O R  P A T F' N T S . We aidJnvelltors. Write for catalogue. E!Stablished 1867 

J. C. SEYL, 181 illadison Street, CHICAGO 
'l'elepbone system. C. L. Boyce: . . . ' "  . .  "' . . . . . . . . . . .  620:73;; A. KuHLElt, 448 East 149th St., NEW YURKo 

Tellurian. Mitchell & Reynolds . . . . . . . . . . . . . . . . . . . .  620,ti03 -__ - ---------- � 
����s�oo�_.�����·n·Of.·A:j":NicbOi80ii,: : : : : : : : : : ,  �i8:m I INVENTORS 'h� make

M8P3clalrt �'" 
�gin coupling. �1.CMaher ............................ 620.871 

� ie;�:rl\OI� Ji:s e�c I ���JET11�i.EE�g; MN����t£�����i���i V:�R�� 
'l'U� �����:%t'ur'ing �:Chiil'e: c: ri.· D: Wick"e : : : :  ��:�� Ab.o pat�nted novelties by contract. Ea�l� 1.'001 'aDd - -.... ----__ .... ____ � 
'I'!re armor. bicycle. E. H. Haupt ................... 620,70.; MetallIc lUfll" Co., Cor. 5th & Elm Sts" Cmclnnatl, O. ! 
TIre bolt wrencb. J. G. KerneL . . . .  , ......... : ... 6�0.657 NOVEL TIES & PATENTED ARTICLES Tlr

& c����/r metal and rubber veh
l
cle, ChrIsty 

620 698 WA N TED Assistant Foreman for 1\Iachine Shop. I Manufactured by Contract. Punching Dies, Special Ma-
Tire pneumatic ' B '  D" ·o'y- I·e· · · · · · · · · · · · . . . . . . . . . . . . .. . . 

620
'
-�>A . Act1ve young man who 18 familiar with 1 chinery. E. Konlgslow & Bro., 181 8eneca St.,Cleveland,O. 

. ' . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·�:.i modern machme 8hop methods and wb o bas had ex- I ____________ · _____________ · 1l�e, l!neumat1c, \V. �oward . . . . . . . . . . . . . . . . . . . . . . f;2{),!,'} perience in engine buildinll and repaI ring, AppJy by . e tIghtener. E. Crmg ..... ,. , ... .................. - 620., 44 mail, stating age nationality and past eXferience. · 0 R I N DIN 0 MIL LS FOR ALL PURPOSES. Tlre�, machIn� for vulcan.tzmg bIcycle, F. R. The Atlantic Works, East Boston, .J ass. B ogardus Patent Uni-
Chamberlam " ". , , ,  ... , ,  .. , ,  .. .. , '  . " ". "  .. ". 620,695 versal Eccentric Mill. Address J. !'!. & G. F. SIillP-

Tlr��:;'i�:t��:f
m

g���e�::
d r����:��� .

c
.�v�JJ�sllJ. 620.&'17 ------.mJ YOU EVER COLLECT STAMPS?-

SON, 21'1 Rodney Stre��rooklyn, N. Y. 

:f°r�cP�I,doi'. neentg' IW'le·.PG·.BcUal.2hiVrnaonrte· ·. ·. ·. ·. ·. ·. ·. ·. · . .. ... .... '. ' . .. '. ' .
.
.

.
.
.
. 

6
6
20
20·

.
I
,
:
35
34 There iS Il uchpleasu ea t I " t  F - . .., onI 5 re�ts we will s

rtar::�o�l�tfi��IAluu� Trap. See Animal trap. anlso ditferentstamps from Cuba. Phil. I s1., 

��r:i!:���i� ����]i�ti�d�er��l.i�.�� ...... : .......... .... '.: ��g:� Porto Rico, etc., and our so-page list. etc We 
Trol1ey device for kItes , C. A. Lower . . . . . . .. . . . . . . . 620,;l}fj Buy OldStnwp8. lStandard Stamp Co.,St.Luau",,, 

����t:�;naJ,kj�PI�u�:rC�.��: ::::::::: :::: : ::.':: : � :  ���:�� O V E R F L O W I N O  A L A R  M. Truss beam, W. P. Bettendorf . . . . . . . . . . . . . . . . . . . .  (k.,)f),5Iil Twyer i!'O n , G. W: Williams . . . . .  , . . . . . . . . . . . . . . . . . . . fi2O.686 A . necessity in every household � latest and cheapest � Typewrt.t�r. C. SPI�O.. ....... ..... . .............. ... 62{J,8Q8 thIng ; cost about 25 cents. Patent or part of right for Typewntmg maehme, Hess & Stoughton ....... ' "  620.7 , 4  sale. For particula rs write to I 

Experimental & Model Work 
0;;,.. &: /tdvieefree. Wm. Gardam & Son,4�1 Rose St •• N.Y. 

GAS ��fJ GASOLINE ENGINES 
WAT £R M O T O RS 

BACKU!J WATE.R MOTOR CO . NE.WARK N J. U. 5 A 
g:::�;�ll:'s�p�o;1���J:sboem,;ker:: : : : : : : : : : : : : : : �§8:m , CHAS. LISS, 1 29 Sands St .. Brooklyn, N. Y. I 
Umbrella top protecto r. W. 0, Forsyth . . . . . . . . . . . .  620.764 

------�- -.-��-- ------------

g�rayft��f.:e£e��'iG�ia�����·.·:.·:.·:.:·. ·:.: : :·. ·, ·. ·:.: �§8:m $4 95 b M '  All W I S -, Valve. J. EO. Batchelor. " "  ....... " " ". " "  .. , ,  . ... 620.829 uys a an s a a UI �::�:'g�':.ir� B�J'�;:.� .S.i���I:.�:�: .���.��::::::: .:: ��:�� • 
Valve locking mechanism. automatically releas- of Rich Blue Serge , warra nted Best Fast Color, Cuaranteed 

ing. 0. T. StantiaL. . . . . . . . . . . . . . . . . . . . . . . . . .  _ 620.'l81 equal in quality, style and looks to others' best $ 1 0  Suits. 
Valve, relief, C. It'. Han son . . . . . . . . . . . . . , .... 620,769, 620.770 is M�ll'M Bel't All-wool Serge, famous everywhere forits perfect weave soft feel 
Valve, triple, B. Beasl e y  . . . . . . . . . . . . . . . . . . . . . . . . . ..... tiZO.fi91 nch deep blue color. The cloth was woven by America's best woolen mill . 'frolU fine 
l:hi�lebubrrnaek� �� Go:WMbaeretlien,j·.· ·W· · .· ·M"a·d· 'd'e'r' ...

.
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.
.
.
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6
;20
20'.

!!"
'
SS
il by a J)1"()eeM� ilQd eannot J'ude� Itis medium weight and suitable for 

""" }lOS-Hively tlot f,trle or wear shiny, ano. wLil  wear like leather. It's eX:J.et� 

��g:�l� ����ni.rR�Mtl1}o��cit�.��� : : : : : : : : : : : : :  : : : :  n�:m that T('t/ul everywhere for ,to 00. Re- 1":':::-::-:::"'"::-::-:--=-:::-:::-1 
VelOCipede. D. Marcus ............... .... ... ...... .. 620.790 

l)
�:��r!��r:�n��ne the price will be W E M A K E 

Vending and d isplay apparatus. coi n  controlled, \ the suit. in the latest sack style to fit other suits from 

Votrn�i�tfn�: ·H:A: ·cji·1fOr·d: : : : : : : : : : : : : : : : : : :::: �rJ:� l . )t e�tt�·�ef:.{)�:h:s�
e
���:

t
:: c

f
�� W�r���rt�r:!3.95. 

Voting machinfl', J. A. Gray . . , .. . . . . . . . . . . . . . . . . . . .  620.767 &d��.:,it�b;���·heightl 'Weight. ehest,wal'\t samples of cloth. 
�

o
a
t
��:r�Hl�:�j5ish ·�8:e��cell . . . . . . . . . . . . . . . . . . . . .  620.610 We'll send the suit by expreSS C.O.D. and allow YOll to exam. 

WaMhing machine, D. Morg-an ...................... 620,794 If found exactly as re the greatest bn.r?a.m on urth 
Washing machine. 'r. C. Murphy . . . . . . . . . . . . . . . . . . .  620.600 Pay nothing if unsatb.fartory. 
Water sprinkler. '}'. Babin ...................... ..... 620.728 t.he price goes back 
Wheel. See Cycle driving wheel. Fifth wheel. lire !'nld.. Ortier 

;g:�1�!�����i{}! 1.�t1:;ies�: .�.���: . � . '.'.'.'. : : :  :'. : : : : : a�g:�� , 
8t.. Chieago.l1l. 

Windmill. H. H. Bergsland .......... " " . "  ... . ". 620 838 1 Wire fabric machines, feed mechanism for , G L. ' 
Hoxie . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620,589 

;��ds��J��:�aRn� "a��!�:iii8: S·: yiiliiier � : : : : : : :  ��:�� 
;�:��h�g 

Se!CW:;fa�d ���!
S
wrencii: ' 'ri'ire ' IJoii ti20,637 

wrench. 
�����g: � il,;sfi���.���: : : : : : : : : : : : : : : : : : : : : : : : : : · ·  �.+� 
Wrench, R. Klatt . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . .  :: 620;785 

DESIGNS. 
Badge. A. E. Si�e _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 30.303 

:�?t�eki�g,LM�. i��'i.':f�i�n·g. : : : .'. : .':: : ':::: :::.':::: : : �.�� Cabinets. dispensing front for grocers', It. F. • 

cui.
a
ll��: "Wii(iam,;:: : · · : : · : : : : : :  : : : : : : : : . : : : : : : . "  �,� 

�iCtionary bolde1'8. standard for. L. W. Noyes . . . .  30;311 

F�:fi!��� i���e�m��:g�r:'v': S·: iiichardsoii::::::.: �3:Wi! FIre pot lIlling section, J. W. Kennedy . . . . . . . . . . . .. 30 317 

g:�:,'i·:I�����1i, �: }}: ��I�"o
h
rier: : : : : : : : : : : : :: : : : : : : �8:��8 

Hat 8UPlJOrt-ing band. R. A. Bliss .................... 30.327 
lnha�er, J. M. Munyon . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  :iO,312 
�alildoscope Mandttrd. G. Wale . . . . . . . . . . . . . . . .. . . . .  30.309 oc case. P. Rodgers. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :)0 314 
tfattress fra�e, G. E. Camp . . . . . . . . . . . . . . . . . . . . . .  :.: :  30:;�26 

P;'n� �rl.��lrc
l
����,l·MN,;R����::.·.·.·.·.·, 

...................... '.':: �:ilAE 
PIpe. dram. J. G. FurlOW. . ........... . " "  ........ 80,318 
Spoons. forks, etc., .handle for. S. H. Manchester .. 3O.:�06 Staple pull�r and WIre stretcher , H. If'. Austin .... , 30,322 
Staple pullmg i�plement. W. E. Lanning .......... 30,32:1 
Syrmge nozzle. C. K Gray. . . . . . . .  . . . . . . . . _ . . . . . . . . . 30.313 Tool boldmg block. M. Smith ........................ 30.321 
Veh1Cle bolster plate, M. L. S e nderling ............. 80,324 

TRADE MARKS. 

�!:;;:::r,at:;fiS�Eg�ep�;.8;.�·�e';i;eiiifa b�ik' H' em: 32,572 

Cei:'ei'.��: 'liie}>"l,;: ii: "Ni;';i:,·auru·:::::. :::::::::::: ·::.: ��:�i 
Coin controlled mechanism, CailJe-Scbiemer Com-

pany . . • • . . . • .  " ....... " . . ,  .. " " " . ". "  " ...... 32,567 
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