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W dveriisements.

ORDINARY RATES.

Inside Page, each insertion. - 935 cents a hne
Back Page, each insertion, 1.00 a line

§¥Fer some classes of Adverusements. 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 i8 set in ate type. Engravings may head adver-
tisemments at tbhe same rate per agate line, by measure-
oent, as the letter press. Advertisements must be
1ece1ved at Publication Office as early as Thursday
worning to appear in the following week’s issue.

Siar
Lathes 2:tomatc

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

4 Sencca Falls Mfg. Company,
695 Watcr St.,Seneca Falis,N.Y

THE BICYCLE: ITS INFLUENCE IN

Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the ‘\uhject is ex-
haustively treated from the following standpoints: 1.
Th= use of the cycle by persons in health. 2. The use of
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT., No. 1002, Price 10 cents.

Foot power
Y Screw...
...cutting

To be had at t)ns office and from all newsdealers

POWER & FOOT|

SHAPERS, PLJ\NERS DRULLS,
CH ESHOPD\JT 175, TOULS
AND SURPLI ATALDGUE FAL

SEBASTIAN L&THE 0. 120 ¢ \IIR'I S‘I‘ CINCIMIA‘I‘ L D.

PHYSICAL AND SCHOOL APPARATUS
TOEPLER HOLTZ

SELF CHARGING
MACHINE

Y Fnr Bohinl, College
i X Koy work.
B#F firewlar free
E. 8. RITCHIE & SONS,
Hrunkhnr, h; LT

T

The Coburn Patent Trolley Track :

Store Ladders. |

INDEX OF

lNVENTlON S

For which Letters Patent of the
United States were Granted
FEBRUARY 21, 1899,

AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.]

Advertising, means for, Hawkins & Wright..
Air from tins, bottles, jars, etc., means for
cluding, A. Dunhill..
Ankle joint, artificial, C. erflinger e
Asphalt, treatmg bagging for, R D Uphnm
Awning, adjustable, W. -
Axle, divided crank, G. P Jones
Axle, vehicle, Copasa & Biles
Bag ﬁllmgap aratus, W. E. Nickerson.
Barrel head, J. Kane....................
Bath tub leg tastener, A. Ow
Bathing apparatus, V. M. (Jeorge
Bearing, axle, C. Faulkner.......
Belting, machine, H. T. Reuter....
Bicycle brake and clutch, L. Conwell.
Bicycle driving gear, W. J.Th ompson..
Bicycle folding rack, G. T. Murray....
Bicycle gearing, W. A. Tickner..
Bicycle saddle, R. Lewis, Jr..
Bicycle saddle spring, S. A. Bmley
Blcii:]es combined support and mud guard for,
Sennstrom
Bicycles, etc., luggage carrier for, H. Tanner.....
Biscuits, cakes, ete., cutter for, W, A. Hooks.. "
Bobbms. equahzmg driving devxce for, J. E. Ty-
BOIL or pipe extractor, A. 8. Utt.
Book cover blank cuming die, C. I’Enfant.
Border maker and ridger, ¥. W. Reimold.....
Boring apparatus for deep borings, A. Raky.
Boring machine, cylmder, G. W. Montgomery..
Bottle, antirefllling, F. 8. Elwell..
Bottle, non-refillable, L.
Bottle, non-reflllable, J.

Bottle. non-refillable. N. Lanser....... . 19,966
Box fastener, Robinson & Downard 620,055
. Box fastener, J. Unser. ........ 619.809
Box lid support, W. 8. Hawes. 619,826

| Burnishing machine, M. J. O’Keefe.

| canned tama]es. J.

Brush attachment, J. A. Mar

Brush, fly, 1. W, Niles.........

Brush holder, 8. H. Cochruu
urner. See Gas burner.

But on, cuﬂ J. L. B
Camera, E. @®.'Sch

: Camera, multlplymg

Can cap or cover, S. 8 Marti

Cand]esmck and fuse implem

er’s, J. . Layes.
B
C

Canopy support, J. C. Wo
Car brake. automatic. Buchel &

l‘lgﬂ

619.765
084

620,008 |
619933 °

§.

No. 717 Canopy-Top Surrey, with double fenders.
Prlee, complete, with eurtalns all around, -torm
apron, sunshade, lamps and pole or sbafts, $68;

a8 good assells for $100.

WHY NOT SAVEIT?

‘When it comest o buying & vehicle of any kind you may just as
well save all the money in the transaction ‘above the manufac-
turer’s price,
travellng salesmen, middlemen, dealers, agents, etc.

No need topay added and ex of

HAVE NO AGENTS

hut sell direct from our factory at wholesule prices. We are the

na]ﬁn‘ ta the va unumcr exrlu.lvel_y

IN VEHICLES WE MAKE

Rockaways, Surreys, Traps, Phae-
tons, Stanhopes, Driving Wagonw,
Top Buggies,
Wagons,
Wagons.

double harness suitable to all the above vehicles and heavy t-am use.
SEND FOR LARCE FREE CATALOCUE.

HAENESS ANP, CARR1ace

ELKHART

and harnees in the world

Open and Top Road
%‘an Wagons, Dellvery
ilk Wagons and Wag-
harness we make either singln
No, t7—Single Surreg har
ness$l4, mouil asgells fur 25

ELKHART, INDIANA.

What the great soloists of
Sousa’s Band think of

the Gram-o-phone.

Machine which perfectly reproduces the true tone
qualities of our respective instruments."
ARTHUR PRYOR, Trombone Soloist.
HENRY HIGGINS, Cornet Soloist.

‘ We consider the Gram-o-phone the only Talking !

'RotaryNeostyle

35w
5,000 Goples £s%
from oneorlgmal writ= Fs &
i ingorTypewriting. §§3
Operated by Crank, Treadle = Jo)
or Electric Motor. 38
Speed 70 cop- $8

' ies per min-

ute.

| Used and in-
i dorsed by leading
firms and corpo-
ramons in every

NFDSI‘ Co.
98-102 Church 8t., New York

e
| gea®  PRESSES, DIES and
SPECIAL MACHINERY

ForSheet Metal Workers.
WEST MFG. COMPANY,

Buffale, N. Y., U. 8. A.

TWO UP TO DATE

DRAWING TABLES

Sizeof Top 20 x 28.
Ad]ﬂstable to required height and
angle. Shipped knocked down.
Price $6.00 and 8 00. Freigbt prepaid.

| 0™ Send for circular.
Adjustable Drawing Table Co.
Powers Opera House Block,
Grand Rapids, Mich.

15 Light,110 volt, 360
2 6 6 . 1 1 by
Price includes Field Rheostat,
Sliding Base, Belt ’l‘lghtener
and Pulley These Dynamos
are of the best on the market
and are fully guaranteed for
3 Correspondence 80-
hcmed Ad
R ROS & CO.. Mfrs.,
34 Market St.,  Chicago, IlI.

WOODWORKING MAGHINERY.a

For Planing Mills, Carpenters,
Builders, Furniture, Chair. Vehicle,

Wheel and Spoke Makers, etc.
| 83 Correspondence Solicited.
INlustrated 312-page Catalogue free
to manufacturers and foremen,
HE_ECAN CO,
;427 to 347 West Front Street,
Onio.

S FOR A LIVING

NEW Ym{n

A H HUUSEHULD PROBLEM SOLVED

by covering Furnace and Heater
pes with

GAST'S ASBESTOS

A PAIR OF STAIRS ALL ALONG ! 8&1‘ brakelz sho% rlm%&vay. Power & Devore (‘;}3893?1 [Signed] %ﬁ&g%oﬁﬁi‘gﬁssﬁﬁzﬁ%%}:ﬁnme ggllgll:E
ar coupling, fildes.............. 519, ! )
THE LINE OF SHELVES. Car coupling hook, W. P. Hughes. . 619.827 JosepH NOrRITO, Clarionet Soloist.
8 Send for Book. Eg; (fl:s(;,g?r"es%gﬁ' 4} é”pf;;ﬁggﬁ“ . 358891 ! The Gram-o-phone brm§s within the family
The Coburn Trolley Track Mfg_ Co. Car fender, A. L. Btheridge, : 619 38 | circle actual reproductions of a hundred celebrated
HOLYOKE, MASS. Car fender, G. Rischmuller. . 619,841 , artists, and is used by the wealthy and refined for
’ Car fender, street, thtenhouse & Phelps . 619,790 | hlgh-class home entertainment
8““ smrte}rl E B. Nims...... . "}g% Send for particulars, and how actual subscribers
T“E WATERBURY C:;:‘éenpt:ﬂator %pw Canady. : 619'718 to the SCIENTIFIC AMERICAN mav purchase this
Em er Gr nder Car& bel]ows io.ljd coupling for veanbule, E L. & 1018 wonderful instrument on the instailment plan.
Perry,Jr .. e 5 .
Y l 9 | Car locomouves ete., fender for, V. Pfaff. 619,989 THE NATIONAL GRAM-0-PHONE CoO.
with adjustable table, for flat surface Card holder, playing, ¢. Hustedt, Jr . 619,960
;zrmdltngl and gmshmg, and for ordi- | léarldm;z e}z{ngvlge. revolving flat, W. V. 'l‘hrelml . g?ggsg 874 Broadway. - - NEW YORK-
nary tool grinding arline, Gays . 619,95 —
= i Carpet stretcher, E. C. Walden. . 620,065
Send for Circulars. ‘ Cartridge shell cleaner, C. W. Phillips. .. 619,906 DUE Blll FREE
BLAKE & JOHNSON, Cargldge shells, machine for making, W. B! C19.187
BCC. . ettt eitne it cieenaneeeaetae e aaeeas
P. 0 BOX 7, | Case. See Medicine case. T Toget new customers to test my secd:
WATERBURY, CONN. Cash register, A. Latham.................... 619,763, 619,764 for 1995, libogrrhed .f,;";‘,;‘l‘,:,'f'“ﬁ’y}{;:’,‘:i‘;{‘;;“,{‘nﬁ“,{“ kn €
.gaaarevister pocke}& la.,CI.)Akiers . g%gg% o 10c. worth. of seeds for o1 trial, -baolutelﬁ
| Casting app aratus, avies .. 620,
$000000000000000000000600088 ' Chains. e ting Itk for mortise uttiis, i S ',?f:;.,‘:, ‘;;,JL;‘,E;;%“;-‘,.,{:B, ‘,‘?‘.,B,:‘é‘eesf," B
© Weigh Unlve'sal Bevel ------------------------------------------- 619,888 |  ete., af lowest prices. Ten Grent Nnvelt,leu offe ed without
PS 6elg 8 g gggg . Spe‘%?fl:gl%veevhgg cll;ag 620,018 names. I;v:n lgy $50. hFOR AM & for each, Dou’}zl buy
u 1 y . g stoc! t: t] tnl Beveral ieti
:: Pl’Otl’aGtOI'. Chrmge maker aand mdchatﬁr NJ Ef;zlfer g{g,gg ?oghlr:d ‘g,;nzyﬁldﬁzmg;:;eg,zm:fﬁu o ?{..”.51‘ 1°§2
: e8e cutting device ichols. B ris t my b ere. d your add: on Postal to-da;
© # be shppg; b‘}a.%lz éﬂdlg ugh’?:ﬁ L& ! cmn. contractile. J. N. B 619,926 Tyour ?mn’é.‘m‘é €00, Ol?lcyuetomnn!:lnll receive .cop§
b4 lenegth or turned at any anele around © : Churn, B. F. Emery.. 619,739 | g, B, MILLS, Seedsman, Box187, Rose Hill, N.¥
x the c“'ckg tgl“e side of thg‘ tool is flat. g | (()}lhg\;!e‘ztt‘:;p aEc'k‘éf"chg: 6%33& e e
(€4 ne Tools free. € y .
o THE L. e e Jree. & | Clamp, F. J. Cronin 6199 | BABBITT METALS.—SIX IMPORTANT
o Athol, Ma.m:é U.S.A. € | g}gfgégg‘i‘?gf‘j’ryﬁlﬁ’mn 653'771 {E}rm ulas. BCIENTIFIC AMPRICA S SUPPLEMENT 1128,
s o rice l0centa. Far pale by Munn & O dull o -
so00¢ eeeoeeoeeeeeeoeeee 666660 gm;:wgmgg n?aela‘fﬁé S99 | acalers. Send £07 1897 catalomuor e BT GincinNa T,
o Coffin e . 619,929 -
=3 N I c K E I- ! Combination lock H Clarke......... 619,940
S AND Compass, beam, Welshampel & Duncan. 619,813 R E P A I R B I cY c L E
£z Electro-Plating - Gompesition of matter It W. Hochstetter....... 81080 EASY WAY TO MAKE
=] onveyer, freight. utler..........ocueen 520,
g Apparats and Material. Corset,J. M. V - 619851 | Bejlows, Blowpipe, Vise, Files, Spokes, Plﬁr GQOOKD TIGIVING‘ ks
THE gggvl'"g See Car coupling. Railway couphuz. Cenes, Repair Parts. Complete Outfits. Send 25 ecentgeaige‘ik Coliver, 4
3 ne. traveling, A. nne . stamps, for illustrated treatise, “ How " .
5= Hanson & VanWinkle 8r8.te, berry, G. 1. Feit....... 20824 | competent authorities. and a full “1“8“‘“5‘%1;:"502ﬂ%"g,gﬁf.;mgg
g= YN Cﬁ . J Cf,ﬁ?ﬂ&% ﬁ‘;‘é‘e,ﬁ s ﬁ“m 405 | thousands of bargains in Tools, Fittings, and Repair Parts.
swark. N. J.  Crib attachment, F, M. Cobb...... X
oz 1% };Lerty St. N.y. . Crucible furnace, Marsh & Mlllett 619913 | THE FRASSE COM PANY 21 Warren Street
B 0&32S Car;x‘ll ét ° gu]mvamr \dlornsoil‘ 8% Kregnes.. g?ggég
" < o VA . amper regulator, L. Reager.... X —
Chicago. Pental cabinet, C. S. Bigelow......... 619,928 For H a c t
— "~ | Dental plugger, automatic, H. McLaren... 619,832 eavy ontinuous WO rk
Door fastener and burglar alarm, L. Saladin 619,997 27ery machioe shap will commend our
Door, sliding, J. Schlutter................... Pawer Pi et Threading wnd €'ae-
! ][))re(]iszing veshsel dusmﬁin}zldoor. J. Edward. - M Lting ‘Inﬁ ine.  Canes are cesteal
rilling machine, Arrington................ aver machine, equali th
DRIVING LAMP 1 Dust fro\rvn vganolu%matermls, device for sepamt- Within the u:m-ﬂ?s rgué'léﬁ B Sn:;?g:l:,_. .
, i ing. UtCliffe. ..o ies v Kiving six changes nf Apeeod )
l,F is ltlh:: (Lmlllvoperofec; Ogem ' Dye and making same, blue, K. Heumann.. TEOUIrE 0o extTa space, pﬂr‘]:‘] R ip:!:;q_
It ;‘ves gc]enrwwgli]erlllgl‘:t. Edge settmg and burnishing machine, A. H. d tected from dust nr accident. Chakers

I is hke an engine head-
Irr throws the li
ahead from

IT burns kerosene,
Send for bodk (free).

R. E. DIETZ CO., 60 Laight Stree New York.
Mention this paper and get special discount.

Q9 Q- ESTABLISHED 1840. -9 9%

The Forhes Patent Die
Stocks for Hand Power

Teninch pipe cut offand threaded
by one man with ease.

§=" Send for Catalogue.
CURTIS & CURTIS,
6 Garden St., Hridgepart, Conn.

lzg(])n Btmlght

“_‘

No. 8 Hand Maching
Ham.v e t.:J i inch

If you want the best CHUCKS, buy Westcott’
- Little Giant Double an

Drill Chucks, Little Giant
Dril Chucks
Improved,
Onelda Drill
(huc s. Cut-

Chucks,Scroll \§
Combination
Lathe Chucks, Geared
Combination Lathe Chucks.
Chucks, Independent Lathe Chucks. Made {
Westcott Chuck Co., Oneida, N. Y., U, S, A,
Ask for catalogue in English, French, Spanish or German.
FIRST PRIZE AT COLUMBIAN EXPOSITTON, 1583,

Plain Universat Lathe

' ROCK DRILLS
AIR COMPRESSORS |

|
SIMPLEST, MOST EFFICIENT and DURABLE. ‘

{ RAND DRILL CO.) ;|

| Send .)‘or (;atawque 'IOO Broadway, New York.

dered aseptic, J. Effront 20,022 one for pipe 3 to 1 inch; the
Kilter, Z. F. Potter ...... 619,839 | other for pipe 1}4 to 2 inches
klter strainer. J. W. 619,756 inclusive. ses the regular !
Filter, water, J. Ellis . 619.944 Armstrong adjustable dies. Oth- !
Fireproof celling, I.. W. G. Lilientha .. 619,769 | erattractive features. Send for
' kishtrap, M. Zack 619,819 rticulars. The Armstron
Flowers, device for crimping artificial, J. De ﬁ fg. Co. 139 Centre Streeg
Grandmont. 6%.0{9 New York. Bridgeport, Conn.
Fly escape, window, A. J. Collal 619,865
ll:oot mv(&rmg P. 'Pgtcth?nii' Fi g{ggfg
Porceps, druggist’s bottle ynn 3
Fruitgrader, Morley & Patrick....... ... 620.045 T H E E U R E K A c L I P
Eue] alrt,:]ﬂcml J. T. Davis..... 619,728, 2%387323 The most useful a ticle ever invented
unnel, J. . ,
Furnace.  See Crucible furnace. Gas furnace. goe';;hmg‘t‘ggsgtuégg}:p%'ggﬁégg(i&:g.‘ -
N s y, 3 v -
%‘\:igggg' cﬁ)or G‘”{’,&”{,’ygﬁ 610815 . ance Companies and business men gen.
G freed E. atthe 614 | erally. Book marker and paper clip. @
ame, coln freed, E. G. Matthewson 141,847 ! Does not mutilate the paper. Can be 2\
Garment facing, A. C. McI ,aughlm 619.4: used repeatedly, In boxes gffm for 2e. °
Gas burner, acetylene, E. H. J. Schuike. 619.843 d of all booksell tationers
Gas engine, P. Murray........ & oxsel ery, stationert

I,

Egg holder for boiling eggs, H. J. Marks
Electric circuit closer, J. J. Busenbenz..
Electric heater, L. Casper .................
Electric machine, dynamo, T. B. Kinraide
Electric meter, T. Duncan
Electric meter, multiple rate, T. Duncan
Electric switch, A. .
Electrical apparatus, T B. Kinraide

Electrical controlling apparatus, O. H. & A. F.

- 301 Curtiks Street,

can be opened, threaded pipe removed,
another insertod and cut wlthout stope
ping machice. EP Sencdfor arr:ir;gm
THE MERRELL MF{:. C0,
TOLEDO, OHI(.

PHOTOGRAPHY IN COLORS FOR-
mulas for producing photographs in colors by the Cras-
sagne process. SCIENTIFIC AMERICAN SUPPLEMENT,
Price 10 cents each, by mail

Pieper (FeiSsue).....o..veiennereeeensenecannnnnnn 11,7118 | Nos. 1114 and 1125.
Elevator. See Straw elevator. from this office and from a)l newsdea]ers
Lle}ator vent device, pneumatic, J 19 844|
FxeAvELIng MMachine, | 619802 ARMSTRONG S No.0 THREADING MACHINE

Extractor.
Fence machine, J. M.
t'ender. See Car tender

Fermentation of materials which have been ren-

Gas engine, A.

Gas furnace, C. W. Rice.... 620,052 of price. Sample card, by mail, free. Man-

Gas generator, acetylene, D, 2 619.970 ul’a‘;:t(% ;{ lglnsli]lhgﬂts dl dS“l{e

Gas generator, acetylene, k. 0. McQue 619,833 | ey DOX oomield, N.

8&5 generaléor. acegy}ene % FF“ Y’glil Dervort. g?gg(ﬁ T — c -
as generator, acetylene, illiams. . 7 - \

Gas pipe joints and enda, locking clip for.F J SCREW CUT']‘ [NG DIE HEADS

Schreiner, . 619,795 SELF-OPENING and ADJUSTABLE.
Gasket, steam packme. E. L. Perry. 619,784 The best die head gn the market. Some ad-
Gate, T S LEWIS. ... eesenssensnsons 619,766 vantages over “others,” viz.: Theyare

Gate'can, R. ( Houkms
Gearing, R. W. Jamieson.

See Bolt or pl%e ex

A. Vansickle

619,758
He:

Can be attached to bench or post.
Designed ~for threading the
smaller sizes of pipe,

iron or .

brass,also bolts. Has two speeds,

619,70
6

! and notion dealers, or by mail on receipt

Tmuller stronger, more compact have no

.074 fyere Lo u}:ruu. cannot be clogged by
Gearing. J. F. Morgan......... 619.774 ¢ «iips, are Alwnys reliable, and the prices
Germ of insect exterminator, . 620,079 ° arerieht. §#~ Send for descriptive circu-

erre
Gm saw teeth, machine forcleamng and stralg

g, G. P. Ro

berts.
Glaaa or meta] pipes, shrinking core for mould-

ing, G. G. Winans

(Continued on page 1.2)

lar ©'8 a”

....................... " 619842
619815

| EUROPEAN AGENTS:{

© 1899 SCIENTIFIC AMERICAN, INC.

) ’ " Our die heuds are furnished
in 8lzes suitable for cutting threads from
No. I7 wire gauge to 6 inches diameter inclusive.
CeoMETRIC DRILL Co., WesTviLLE, Cr.
CHAS. CHURCHILL & CO., London, England,
WHITE, CHILD & BENEY, Vienng, Austria,

®|

AIR CELL COVERING

Estimates and samples ean
be had for the asking.

New York Fire Proof Covering Ce.
23 Dey Slreet, New York.

INGERSQOLL “HEELS. t
Ball gnly knriders, nobDealers:
Frofile  Higlest Grm!l!, 4286,
Bromuva. (HiRrRabeo, Largy ¢
Bl Ordor Catulogno of Bu:
"¢lts and Sundrisn FREE,
W INGERSOLL & BBO Dupt.
I47, BY Cortlandt it K. Y. C,

SECTORLEoS WIMSHURST MACHINE

—This article gives directions for making. 4 illustra-
I tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131.
(l;'n(ie 10 cents. Co. and all news-
| dealers.

£2.00

For sale by Munn &
Send for new ca.talogue.

'The Little Giant Fire Extmgmsher

‘ Price $2 each. West of the M\&iss\gPi $2.50 each.

(Tounseal, twist the .

| The Little Giant gets better results on fire than
extinguishers costing from $15 to $25. ‘he only fire
extinguisher indorsed and used by the Fire and Marine
Insurance Companies, as a whole, in New York City :
also used in tbe New York Fire Department. hvery
| Municipal building belonging to New York City is
1 equltgped with thia ext,lrllfmsher also adopted and usca
e United States Navy and United States Army.

Lilﬂ]t cheap, simple, durable and efficient.

Have extinguished hundreds of accidental fires in the
past two years. Never fails to put out fire. Needs no
care or attention. Any child can work it. No acids are
used and no gases are generated until the solution
comes in contact with fire, thus preventing explos on.
This cannot be eaid of any other fire extm;zulsher in
the world 1# AGENTS WANTE

0¥~ Books and pamphlets sont FREE on appliration.
Ourbaok of 50 pages describing accidental ]i/resmg? thipuisbed,
‘ you will ind most interesting.

W e guarantee every extmwnisher and when
used at accidental fires they are rep g with
t

new ones by giving us a testimonial o efire
The Littie Giant Fire Extinguisher Co.,22 Liverty St. N,Y.

uchonwledg ed before a notary public.
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What is
Your Weork ?

If yom are dirRatistied
with your mitustion
Ary, yUldL CA4ne

d “eomplete
paccesd, write to Tue

i
Tnteraational

Lﬂsr‘rpupu'uirnce schools, seran

and .eénrn Baw others se sitnated are ztt.t‘ng

An Education by Mall-

Studentsin the coorees of Mechanival or Elen-
trical r';’l'u ring, Architecture, or any of
Y neering Oourses
nustalified for palaried droaft-
ing raam  pueitious. Write
four pRrnph IRty
The Interontianal

TELEPHI]NES

For 1,on-r Thstanae, .. 37 75 eacb
Torh to 15 Male Lines, . -

Shurtl Thptanee [}‘1(,])1\0118:1 2.75 '
Lacbon Crlinder Batteries, 25
Rartery ahle Lamps, .

Medical Batteries. .

DYNAMO CABTIN(‘b.

Send sta'm. for complete catalogue of Electri-
Specialties and Supplies.

MIANUS ELECTRIC co.,

Mianus. Conn.

Buy Telephones

THAT ARE GOOD--NOT ‘“ CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Oui' guaran-
teeand instrutaents are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-264 South Clintan St.. Chicago.
Largest Manufacturers of Telephones

ea:cmsweh/ in the United States.

“Amerlcan-Hunnings"
TELEPHONES.

Transmitters, Magneto Bells and Tele-
phone Swncf:lbonrds Over 200,000 of
our telephones in successful operation.
Used by War and Navy Departments. Irn
ordering state length of line, whether
y sinele line or metallic circuit and number of
telephones to be used on one line. §¥F Send
for catalogue ““S. 4.
AMERICﬂN ELECTRIC TELEPHONE CO.,
173 South Canal St., 0hlcago. 1.

FIR.ES 3

lu-e unknown
e

.

Insurance Compa-
nies give it a third
lower rate than a
steam engine.

OIds Gasolme Englne Works. Box 418, Lansmg, Mlch

'I‘Ins veats Wmd Steam. or Horse
Power. Weoderthe

GAS ENGINE

for %1 541, less 10 discount for cash.
Ruilt on interchangeable plan. Built
of best material. Made in lots of 100
thererore wecan make the price. Box-
ed for shipment, weight pounds
Made for Gas or Gasoiine. Also Hori-
zontal Engines, 4 to 30 borse power.

8~ Write for Special Catalogue.

WEBSTER MFG. C0., 1074 West 16th St., CHICAGO
Faat cru Branch, 38-D Dey Street, New York City.

WITTE GASOLINE OR GAS ENGINES

are Safe, Reliable, Dura-
able and Simple. 8old on
their merits and sent on
trial if desired.

Whrite for Catalogue S. A.
WITTE IRON WORKS CO.
1207 Walnut St.,

Kansas City, Mo.

THE IMPROYED

MARINE ENGINE

Weare the oldesl builders gnd

limArra in one casting.  Occupies
less space and weighs less for its
power than any engine
made. Can be used wher-
ever power is required.
Either stationary or ma-
rine. No fire, no heat, no
smoke. No licensed engin-
eer required. Sendfor cat.

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

EENE_IBQ FOR liﬁ PAGE ILL. =.lTll_ﬂGu[
aT‘-’-oE_ LS

ENG'NES STATIDNAHY
and MARINE
The * wOlverme ” is the only re-
versible Marine Gas Engine on
the market. Itis the lightest en-
gine for its power. Requires no
lirensed engineer
il utcly safe. quanufact’d by

it LVERINE MOTOR WORKS,

Huron Streety

RAPI__DS. MICH.
HOW TO MAKE AN ELECTRICAL

urnace for Amateur’s Use.—The utilization of 110 volt
E‘]ect,nc circuits for small furnace wark, By N. Monroe
Hopkins. This valuable srticle i8 acctimpanled by de-

tailed working drawings on a large sgale, and the fur-
nace can be mnde by any amateur Who {s versed in thr
use of tools. This arficle ix rnutalm.d. in BriExTTRIc
AMERICAN ¥UFPL msnl Nis. ‘lEi 2.
For sale by MUNN & C0., %1 Rrganway,
or by any bonkseller Or AW RcleRLET.

ew York City,

ETABLISHEL 1850

CHINE WOBKS
', DEFIANCE.OHIO.US &.

{ANDLE 3 BARRELHOOF FACTORIES
'.RRGES'I LINE IN THE WORLD
Sand Belt Machine SATISFACTION GUARANTELD-

: 619,727 |
Gopher t.rap, C.W.ROth......oviviiiinnnnrennennnn 9,946
Grain, etc., apparatus for elevating, R. Folsche 619,882 .
Grain trimming device. 1. J. Skillin. . 619.78
Graphophbone. D. 8. Williams..... .... . 61Y, 916 |

Gravity motor, oscillating,
Grinding mill, H. Kelly
Gyrator, S. A. Oyer
Hair crimper, M. E. TThompso:
Hame attachment, J. Goeller.
Hame fastener. A. Ward
Hat conformator, C. J Dietrich .
Hay press, G. K. Biggs...........
Hay press, J. Crulckshank
Hearth fender, sheet metal, .
* Hedge puller or stump eeracLor. 0. H. Le
. Heel grinding or polishing tool, L. T. Adams
Hoists or litts, locklng apparat.us for doors o
C. Etchells.

W. L. l1arvey

Horse toe weig ‘e (;150.94;
Horseshoe, W, S. Hitch,. 619,745
Horseshoe calk, C. Richt. 619,495
Horseshoe pad, D. Cruise 620,019
Incandesceut mantle and m !g 620,017
Indigo and making 1t, dimethyl, K. Heumann, $19,883
Induction coil, M. E. kuld............... 620,27
Injector, Hogue & Jack...... 619.961
Insulating caster, H. 8. Lee. 619.896
Insulator, rail, C. B. Martin....... 619,974
Insulator tie wire or clasp. F. W. Wentworth,

Ironing gpachine, collar, G. H. & R. C. Hellis.
Jar closire, J. H. Fewler...:

Knitting mach{né ‘. C. Rebm’....

. 619:840
Knockdown or collapsible box,

Jobnstone '&

Lederer........ooovnniiiiiinnnn i 619,757
Lamp for street cars, route indicating, J. A.

D 921§+ D 619,965
Lamps, protectlve device for incandescent elec-

tric, . 619.829
Latch, gate, J h Martin L ez

Lat,he. W. Buckley . 619,859

Lemon squeezer, J. W, Neal . 620,047 -
Lens grmdmg and polishing machine, E.
Schadeli.....oovneeniiiiii i s 619,793
Leveler and roller, bicycle path er sidewalk, S. P.
Hedg . 620,034

Limb, nrnﬁcml J. Hur’f ........
Lmuty&)e machme, Podge.
oom obbles‘ indicating device for, &

. 619,718
. 619875

WEBSTER 24 actual horse power . i

guarantes superiority. Two cy- '

ries 101 cenis, -

! Lonm for weaving tufted fabrics. T. W. Head.
i+ Loom shuttle, J. A. Clark.......... .......
Loom temple, L. Willemain
Loom warp stop motion. H, Bardsley
Lubricator, Kaczander & Ruddy
Lumber, compound, S. E. \aunders
Magazine, loading, G. B. Sparrow......
Mavazine plate holder, Bullard & Smith .
t

619,90y |
219.956

619.848
619,860

619,746
619.708

Mattress for inval
Measuring machine, clmh J. ’1‘
Mechanical power, W. 'l', Yenable..
Medicine case, W. F. Barnes ...
Metal plate catcher, brander,

chine, J. E. Burson

620 013

,,,,,,,,, .. 620,085
Metronome, Becket & Wood........................ 619,857
ixer for concrete, cement, or other substances,
F.B.Gilbreth.................coociiiiiinn ou 620,028
Mouse trap, Huuter & Armstrong 619,754
Mower, lawn, J W .......... 520,067
Music ball, J. Stein............. 620,087
Music leaf turner. A. G. Lamb.. . 620,043
Music leaf turner, J. S, Webster . €19.853
Musical instruments, damper for mcchanical, G
Henscb. 619,887
Muzzle. animal, .J. R. Re nolds 019.994
Nailing machine, H. W. $19,901

Nut lock, R. E. Coeper...........
Nut lock, S. Weibel..
Optometer F. Hamilton
Ore concentrating machine, O. Blacket
Packing box, C. A. Robbi

.. 620,
0 .. 620.054
Paper rolllng machinery, guide flange for, F.
....................................... 619.803

Succie.. .
Pavement, wooden block, J. Buchtel.. . 619,934

Pencil, R. R. Rakestraw............... . 628,051

Permutationlock, C.A. Nash....................... 619,779

Photograpners prmt.ing and embossing press, 10713 1
.................................... €19,

Kringel
Pick or llke tool, W. H. Prest..
: Pictureframe, J (08 Hathaway
‘ Pipette, P. W GIBBRETDET. ... eucvvnrs vorvnens oo 620,

Planter and cultivator, combined corn and cot-

ton seed, J. H. korister..........................
* Planter, potato. E. ¥. Heuer
Plaster and restainer, manufacture of, H. E.

Pliers for clamping cl
Plow, Arft & Tessin....
Pocket, safety, E. H B
Pool t,able, D. A. Fletcher.
Printing machine, cylinde
Printing press, J. M Jones
Propeller, oscillating, C. R
| Pulley bea.fing and lubricator, loo
KABLTUPD e cvneinnisianaseeeceis,
Pump nttachment mining, B. Chaloner.
Pump, centrifugal, J. Edwards...........

Pump curb reservoir, C. A. Bartliff. X 619,712 ; ied in the camera. |
Pump, double acting, M. L. Koog 620,041 | Pncek‘.?'a.i..’iﬂ. Seind fic j]‘.)r
Pump operating attachment, E. B. ketzer. 619,824 | Sample picture. Sunlight
Puzzle, O. Svanstrom.......... 619,804 | Jllnlor- 346x3%6 plates, price
Rail jointand forming same. A. C. Heidelberg ... 20,071 | $2.00 Full equipments for
Rail joints, forming, A. C. Heldelberg ............. 20,072

Railway conduit, F. S. Pearson
Railway coupling, automatic, 8. Bandel.....
Railway, electric, & F. 8. Woodward.
Railway leveling apparatus, L. Howard. (3
Railway rails, constructing and bondmg electric,
S. H. HArrIiDZLOD. ...t i e vveneneesnannais
Railway signal system, T. B. Keeler................ 61
Railway switch, automatic street, M. E. Morse..
Reflector for art galleries, G. K. Spencer
Refrigerating device, @. Ulrichs.. .........
Rein hold adjuster, McCombs & Parklnson
Releasing device, animal, W. G. Shafer
Rotary engine, R. O. bbin. .
Rotary engine, F. R. Strunk..
Ruling machine, C. Burrowa .
Safe, F. S. Holmes. .
; Safety pin. 1. Innes. .
! Sanitary closet, H. H. Kendrick.
Sash bolder and lock, R. M. Chanc
Sash, window, . Newcomb..
‘ Saw gage, rip, F. L. Loetz..

Scale, weighing. H. Valder. ....
Seat raising device, J. Kirby, J
Sectional boiler for water and

’ 4119.594

Burnpy, G105
Seed drill, R. 620,057
. Self- levellng chair for sh 619,895

Sewers, water closet,s. etc., clean; ng devi

" Sewing appar: ‘B,
Sewmg machine corder. J. Dougla.
-aewmg machine fan attachment, S
Sewing machine shuttle bobbin case,
dolph. .. e
Sewing machine trimmer, Diebl & Hemleb.
u“-‘shurpvnrr knife, . K. Pnindexter
Bharpening seissory, eto . deut‘r‘ for, (1
Shears tension device, H. Sherman .
Shelf, swinging fiower, A. K. Hudson..
Shoe or boot stretcher, F G Pabst..
Shooting gallery, J. M. B
Shutter fastener, A. L. Ste tler
Shutter operating device, F. F. Wllllam
Sifter, flour, M. J. l)emson
Sign, Sentenne & Green..
Singletree, W. P. Mur hy
Skivi ng machine, counter W.J. Young
Solde ring machine, tin can, O. Asche. .
g e, lamb’s wool shoe, G. W. Glttens
plndle and bearmz. J. Booth.
Spindle support, J, A. Miller, Jr.
Spray aoparatua, J. nson
Hpring wheel ix Townsen
Stacker, automatic swlngmg C D. Cupfell
Stamp box.J. W. Cherry.. .
Stave jointing machine, C.'W. Smlth
Steam power system, T, C. rlgh\,
Steering apparatus, [. W. Cook..
Steering mechanism, J. Lyall..
Stone boat or sled, M. S. Rawsnn...,,.,.
Stove attachment. Winner & Martin
Stove or furnace magazine or retort, A. Bi
Stoves, composition of matter for hlackin& nd

:
R
@
<

A Dow.

. 61983
G?U(]ll-

.............. 619,8« 2
619.7'.01
619,904
620,010
. 620,083 | i
619,74

polishing, W. [J. & dama.. qlg.gﬂﬁ
Hrraw elevator, A 7 Ve Gonsgn 619,983
fwitohboard counecting o .
| Thompson, ...

Byringe, T F. Moas,
Syripnee, W, i'. Shatt
Tablet holder, Keeler &
Tablets, machine for applying
i strips to, C. H, Crowell
' Tamping and rolllng mach

45

. 619,891
4

619,870

.. 619,977

A

“ﬂ Chain

. by the HOUGH
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ON'T

outlay.  Thorough courses by mail in Electrical, Mechanlcal, Ci
itary Engineering, Architecture, Mechanical Drnwrn%

620,032 | Books Free. Seven years experience in teaching by correspondence. Write
' clrcular, sample pages of text books, drawing plate, and booklet of letters from students all over the world.

all four life in the same old rut. Get out of it. We
will increase your knowledge and earning capacity
if you will devote some or your spare time at home
to study, at a cost so low that you will not feel the
ivil, Mining, Steam, and San=
Machine Design, etc. Best Text

for free illustrated 100 page 8. A.

WORK

THE UNITED CORRESPONDENCE SCHOOLS, 156 Fifth Avenue, New York.

Annapolis an

pert. Prepaid,3 ¢c.

career.

alegue.
ratus Co.,

AMERICAN

31. 18%4.

PLEMENT, No. 1002

f so, we can
mounted and
kept in stock.

cial purposes.

2d Floor, Wi

" e Best Ruling Machines, |

Hand and Power, with or without the

BURROWS IDEAL

IDEAL

E. J. PIPER, Mnuufﬂ.rturer.

PERPETUAL

A valuable series of papers giv in,
ul perpetual motion ApParatos.
Bllhject is e very limnked, e un

ok Of print, so that thia series will e important Lo all
‘-f IENTIFIC AMEHRICAN

inventors .{I |1I.u-l.rat1um
STTPPLEMEN 17134
1136, ].‘l.l?’ ‘11.‘18.
by Moonn & Cn and al
catalogun,

1

C

The JEFFREY MANUFACTURING CO., COLUMBUS, O.
B Send for latest complete Catalogue.

Sunlight Camera,

Makes a fine picture. Has
00d lens and shutter for
both instantaneous and time
exposures. Uses e1a88 plates
334 x 4%. It can be used with |
Two extra holders

! developing and printing furnished for 52 ry[!par-h. Phaota-
graphs colored. Cir. Free. LORD & ('()., 467 H'way, N.Y.

VOLNEY W. MASON & CO.,
FrictionPulleys,Clutches & Elevators

FEOVID_E_I_\I_CE R
*“ NEW STANDARD*

NECKTIE

gl on the market.
bers.

Use therefore in your

CASH RECORDER

T'he only Perfect
Cash Recorder 1n
existence. Made

CASH RECORD-
ER CO., Indian
Orchard, Mass

. THE MACHINERY OF A NAPHTHA

Launch.—A detailed description of the motive power

of a Modern Naphtha Launch,

showing all the parLs of the borler and engin

valuable paper. 4 illustrations.
04. Price 10 cents.
‘and all newsdealers

1t costs the Government $7,000 to educate
a Naval Cadet; it costs the American Boy
nothing. The Annapolis, West Point and
Military School Handbook tells exactly
how to secure appointments to Annapolis,
he Point, Schoolship St. Mary’s and the |
Naval Apprentice 'I'rainin

Journalism as a Profession

By JOHN 8. RITENOUR. Of practical value
to those about to adopt Journalism as a
Prepaid, 25c¢,

SAM’L A. NELSON, 1B Park Pl.. New York.

IGNITION OF GAS or GASOLINE
ENGINES

the use of our New

speed 1400, beight 10 in.
is for a small generator totake
the placeof Primary or Storagze Bat-
teries for prnitin
engines, Mened 2c, sbamp for illus. cat-
Elbridge
Elbrldge N.Y. U.

PATENTS. — AN

esting and valuabletable showing tbenumberof patents

granted for the various suhjects upon which petitions

have been filed from the beginning down to December

Comamed m SCIENTIFIC AMERICAN SUP-

Price 10 cents.
this office and from all uewsdealers

95u USE GRINDSTONES ?

specialtyof selecting stones for all spe-

The CLEVELAND STONE CO.

IDEAL INK FOUNTAINS,
and IDEAL CRANK, apply to

Triee, 1(] centa cach.
newsdenlery,

NCBELTING of Various Styles, ELEVATORS, CONVEYORS,

" By mail, prepaid, ONE DOLLAR.
l| Unlike all others.
neatest and most durable ever placed

WILLIA

and Hgle Munufacturer,
wmh Htreet, NeW Yl}l{.K U. 8

METHOD AND SYSTEM

are the basis of success in business.

For sale by Munn & Co.

t OUFFS HELD,.

with the Improved Wash-
burne Patent Cuff Hold- [
laced just where
you want them; will never
slip but may be instantly re- 4
leasea. Brawers Supporters,

d West Poin

Schhol at New- gasll adjusted or taken off—

excellent for holding golf

Cloth bound, 75¢. y trousers. gym%l D . tho
| air. [F Ca ue 3ho

f hese and othefﬂovelues%lg

ELECTRO MOTOR, SIMPLE, HOW TO

Amerlcan Ring Co.. Box P. Waterbur:n

make.—By G. M. Hopkins. Description ofa small elec-
tric motor devised and constructed with a view to asrist-
ing amateurs to make a motor which migbt be driven
with advantage by a current derived from a battery, and
which would ave sufficient puower to operate a foot
! lathe or an machme requiring not over one man pow-
ver. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. G4 1. Price 10 cents. To be

had at this ofﬂce and from ail newsdpalers.
Reversible
COHarS and

LINENE &=

Stylish, convement, economical. Made of
fine cloth, finished in
pure starch, and ex-
actly resemble fash-
ionable linen goods.
No Laundry Work
When so:led discard.
Ten Collars or five

airs of Cuffs, 25cts.

y Ilnall,ﬁ?ﬂcts dSend

e collar and pair

of cuffs. Name size andpstyle. P

REVERSIBLE COLLAR CO., Dept. | , Boston, Mass,

r' HTE  TASSG MUBILLD  ANGELD RAPHAEL
S,
21~ K~z

Revolutiouaru Rewspapers,
Magazines, Broadsides, etc.

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

INGERSOLL '99 BELL, 95,

A regular 60c. ElectricStroke Bi-
cycle Bell; cut shows the Patent
Rotary Movement. Pure Bell Metal
Gong ; none better made. Postpaid
25c. Single Stroke Bell 16c.
Send for Blg Cshlogue of Bicycle

-ndSE) s, FREE. R.
RSngLL & BRO De 0.
147, 67Cortlandt Qt., N.

weirht 47
Type .

Dynamo,

gas ar gasoline -

Electrical Appa-
. A,

INTER-

‘1'0 be had at

suppiy you. Al sizes
unmounted, always
Remember, we make a

6 cts. m stamps for sam

¥ Ask for catalogue.

Ishire, CIeveIand 0.

AUTOMATIC STRIKER
and LAPPER,
BEAM STANDARDS,

‘%‘prlngﬂ?ld. Mauwnu,

MOTION |

Al the classic forms
The literature om thia
1¥ hook beine eatirely -

131, 1133,

1135,
Faor sale,
Hend for new |

OAL MINING and HANDLING MACHINERY.

New York Rranch, 41 Dey Street. =

| SENSITIVE LABOR ATORY BALANCE

'By N. Monroe Hopkins. This “built-up” laboratory
balance will weigh up to one pound and will turn with &
| | quarter of a postage stamp. The balance can be made
| by any amateur skilled in the use of tools, and it will
| | work as well as a $125 balance. T'he article isaccom-
panied by detailed working drawings showing various
stages of the work. This article is contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, . Pricel0
| cents, For sale by MUNN & Co., 361 Broadway, New
York City, or any bookgseller or newsdealer.

No. 1

MACHINE WORKS.
BUILDERS anp DESIGNERS oF
SPECIAIF__. MACHINERY

MAIN ST URG, MASS.

C.H.COWDREY

PIN OUTFIT,

LEAVE NEW YORK
530 P. M.

ARRIVE CHICAGO
4.30 P. M. next day,

The smallest,

Liberal discount to job-
M ROCHE, Inventor
2395? Green-

by the New York Central’s *“ Lake Shore
Limited.” The most comfortable and
' Tuxurious long distance train in the world.

1,000 MILES IN 24 HOURS.

with sectlonal views
A most

A booklet on the * Lake Shore Limited,” containing
Contained m SUPPLE-

also a novel and uni?ue descriptive time table of this
wonderful train, will be sent free by addressing George
Daniels, General Passenger Agent, Grand Central

MORAN FLEXIBLE JUINT

tenm, Air or L

Made m all sizes to stand any deslred =
pressure. Send for reduced price list.
Moran Flexlble Steam Joint Co., Inc’d
147 't'hirg Street, LOUISVILLE, K¥.

ALMER Stntionary
and Marine Gasoline
gines and Launches Motor

Our Foldmg Boats are punctuxgl; proof. vanmzed steel ribbing. For hunting, fish ing, exploring and family

Station, New York.

“ HROT huguw-a hnmne This $300.00 Launch for $200.00, guaranteed or money
g Castings, umplng  En- refunded. Also builders of Row nnd Sail Boats.
e 3 ginea Send for catrlog. Sendstamps, 10c., for catalogue, speeifuinyg tinerequired.
PALMER BROS., MIAN Us, CONN. ANUFACTURING Co., Cuicace

RACINE BoaT

pleasure. Walter Wellman took them on his polar tri p. Lieut. Schwatkaexplored
the Yukaoun with them.
nlogue, #] ungravings.

Awarded first premium at World’a Fair. Send 6¢, for cat-
KING FOLOINC CANVAS BQAT CO., Kalamuzon, Mich.

$150 anp Uep.
_STATIONARY AND

AMERICAN, INC.

PIERCE VAPOR LAUNCHES

PIERCE ENGINE COMPANY 17 N.

16 to 20
Feet,

14 Ft. FISHING LAUNCH.
PUMPING ENGINES.
Send for Catalogue Stating Size.

171 STREET RACINE wis.
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Founded by Mathew Careyp, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U S A.

¢F~ Our New and Enlarged Catalogue of Practical and
Sctentific Books, 92 pages, 8vo, a New Catalogue of Books on
Steam, the Steam Engine, etc., and our other Catalogues,
the whole covering everybranch of Science applied to the
Arts, sent free and free of postage to any one in any part of
the world who will furnish us with his address.

The RALSTON STILL

placed upon yourkitchenrange
will supply the family liberally
with sparkling distilled water
Most Scientific in con-
struction. Largestguar=
anteed cn.]mclty. Hl]ghest
award at Omaha XPOo-
sition. Endorsed by Ral-
ston Health Clu

Send postalforbooklet“B"to

The A.R. BAILEY MFG CO.
64 Maiden Lane, N. Y.

CROOKES TUBES AND ROENTGEN’S
Photography.—The new photography as performed b;
the use of Crookes tubes asa source of excitation. All
about Crookes Lube~ SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 181, 1 3,244, 792, 795,
9035, 908, ll)-)(),
SCIENTIFIC AMERICAN, NOS. 7 8. 10 and 14,
These profusely illustrated SUPPLEMENTB contain a
most exhaustive series of articles on Crookes tubes and
tbe experiments performed with them. Among toem
will be found Prof. Crookes’ early lectures, detailing
very fully the experiments which so excited the world,
and which are now again exciting attention in connec-
tionwith Roentgen’s photugraphy. Pricel( cents each.
To be had at Lhis office and from all newsdealers.

‘Nbat is 8o important a
Health — imF ossible wlthnut
Pure Water! It postpones age
and its infirmities.

The Sanitary Still

is simple, economical, and _ef-
fectively produces distilled
({the only pure) water.
$10.00 Still has twice the
of others, and is the
Still recognized by the
. Govt. Send for booklet.

THE CUPRIGRAPH CO. 138 N. Green St., Chicago

No Money in Advance!

S‘sso = HIGH GRADE BICYCLES
kY Bhipped a.i:ywliereb 0. D.. with
f llese to examine.
atest les for Men
oysand Girls,
well made and durable.

$60 "Oakwood‘ $24.50
gton’ 322,0

h
16.50, $17.60 & l:s 507 all sp]endm
m munuru:turern. thus uﬂng
i
162 W.Van Buren St., B-131, Chicago, Ills,

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments performed with it. A most valuable serles
of articles, giving in complete form the particulars of
this subject. Details of furnaces for makm%tha carbide,
gas generators, gasometers, burners, etc. omained m

SCIENTIFIC AMERIC 83U PPLEMENT X,
1004, 1007, 10125 mu, 1013 iu;g 1022,

10:33, 103\, 1057. 1064, 2,
1083 084. 1085, 1086, 1104, 1124, ll.i
114 and 11 30. Price 10 cents each, by malil, trom
this office, and all newsdealers.

8000 BICYCLES

Overstock: Mast Be Closed Uat.

STANDARD ’98 MODELS,
)\ guaranteed, 89.75 to
A 816, Shopworn & sec-
ond hand wheels, good
as new, 83 to ®10.
Great factory elenring sale.
We ship to anyone on approval
ey & trisl without & centinadvance

Others at GW. ‘ltl&
wvalue, Buy
denlers’la

é‘by helpmg us advertise our superd line of
99 models. We giu one Rider Agent in esch town FREE U%E
of sampie wheel to introduce them. Write at onCe for our spectal o br.

G. C. MEAD CYCLE CO., - Chicago, IIL
TOMKINS HORSE BLANKET PIN.

Protect your horse and save your

blanket, Once adjusted, al-
ways ready. Sent by
mail 10c., or 2 hooks
and 1 breast pin 25¢,

8. P. TOMKINS, TILLY FOSTER, N.Y

Nickel plated.

THE SCIENTIFIC AMERICAN

Gyclopedia of Reuente, Notes & Queries

12,500 RECEIPTS. 708 PAGES.
Price, $6.00 in Cloth; $6.00 in Sheep; $6.50 in
Half Morocco, Postpaid.

T HIS g reat

work bas now
been on the mar-
ket for nearly
gix years, and
thedemand forit
hasbeenso great
that twelve edi-
tions have been
called for,

The work may
be regarded as
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the
world; the infor-
mation given be-

of tire high-
est value,arrang-
edand condensed
in concise form, d
convenient for ready use. A]most every inquiry
that can be thought of, relating to formulse used
in the va ious manufncturmg industries, will here
be found answered,

Those who are engaged in almonst any branch
of industry will find in this book much that
is of practical value in their respective callings.
Those who are in search of independent business
or employment, relating to the home manutacture
of salable articles, will find in 1t hundreds of most
excellent suggestions.

MUNN & Co., PusLisHERs,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

Tap for beer or other kegs, H. Mock .. 619979
Telephcne, J. T. Gent et al (reissue) .o 11,719
ﬂ‘elephune apparatus, coin controlled zmd regis-
tering, Cranston & Williams. .. . . 619,868
Telephone call register, B. Krausse .- .. 620,04
‘Telephone exchange annunciater. W. R.
Telephene switchboard circuit, 'I'. (.
Ticket machie, pin, W. G. Me t.
Tire, vehicle, J. J. Czepull
Tongue cap and line guard, Lockren
Tooth crowns, apparatus for casting split d
for artificial, J’ Slinkman
Towel holder, O. S. Bitzsimons
1'oy, H. I\, Kingsbury..
Toy, Kissinﬁgr & Matt
Toy puzzle, P. Gasparine
Track sanding device, W. H. Kilbourn
Traction engine, J. M. Hamilton.......... £20.0:
T'rain order holder and signal, A. McKanna....... b

Trap. See Fish trap. Gopher trap. Mouse

trap
’I\‘olle{ electrlc railway, E. M. Bentley............ 619,926

orming apparatus, E K. Holinger 619.747

Tufting apparatus, cushion, A. Freschl.. 620,
Tug, shaft. Colligan & Daley...........coccoenienn. 619,943
‘I'wisting machines, kink preventer and signal

for, J. B TFNAn. .. ..coiiiiiiiiiiiieeneninnan 619,807
’I‘ypewnter platen pawl, J. H. Niles.. 119,985
Typewriting machine, W. J Barron. 619,711
Typewriting machine, J. Felbel..... 619,880
1'ypewriting machine, J. H. McElruy 619,777
'I'ypewriting machine, M. A. Wier.. 619,855
Umbrella noteh joint, J. H. Fleisch’ . 520,02
Umbrelia stick, W. Morrison. 619,831
Umcycle, H. G. Wlse ...... 619,816

er foldlniz machine, L. T. Ad ams. 619,922

ve, ball. J. Douglas.. 519,732
Vehicle 8] rmg‘ W.C. Holiana.. 619,748
Vehicle wheel, H. J. Shawcross. 619,846
Velocipede, land and marine, J. C. Young, Jr..... 619,818
Ventilator. See Car ventilator,
Vise, anvil, L. Stoyer.......c... cioviiiiieaaanaeanas 620,001
Voltaic battery, H. D. Hamilton .. 619,885
‘Wagon, dumping, Wuest & Klatt 620,081
‘Wagon st.nrter. B. J. Sykes.... 620,059
‘Wall furring, E. R, Leonard.. 619,968
Washing machme, T. W. Stone blS.‘.JlU

Water heating apparatus, M. H. Dorgan
Water, purifying, J. Wilson.............
‘Weighing apparatus, G. U. Merrill
Welding machine, clain, H, Spuhl
Weg‘s, ugnng or casing joint tor artesian an

Wheel.

ay
See Spring wheel. Vehicle wheel.

Whistle, F. 1., Johnson.. . 620,037
Wig foundation, C. C. Cotin 619,823
Winding machine thread

bourn... 619.893
Windlass, E. 619,864
Windlass, W. 620, 0(]7
Windmill, M. W. 618,454
Window frame and sash, C. 620,023
Wire drawing machine, C. A. Cowles 619,724

Wire, machine for stringing drawing dies upon,

for making,
Wire screen, Hip olito &. Masti n.
Wire stretcher, A. A. Coon.......
Wire twisting machine, L W Noyes 514,
‘Wool, cotton, etc.. machine for cleamng and card-

ing, J. D. Morel 619.979
‘Wurtzilite product and apparatus, C. E. Anthony bzu 082

DESIGNS.

Bedstead head or foot. J. M. Adams
Bicycle frame, E. C. Stearns.......
Bicfcles etc., fork tube for,

Boi plate. i, P. Waggoner.
Box or like artwle, orname
Taite..

Carpet bor
Chain link, J. Smith..
Cord tip couplmg, flex
Corkscrew handle, W. R. Clou gh
Counterbalance spring casing, J.
Cream B8eparator, J. E. Phillips
Fabric, A. Bierman............
Garment hanger, F.Sager..
Hair drier, tl. E. Bingham..
Hammock back, W A (xreen
Heok, trouser
Loty boay b, Khind o
Lamp chimney, W Buttler
Lever, A. A. Longman......
Maassagetool, M. h Barnet.
Match sate or tray, B. Wolf........
Nut cracker base, A. Baumgarten.
Pattern, coat, F. W. Beberdick......
Pliers, mem ber for pair of, L. P. Smith.
Pouring guide, L. Melcher................
Punch die or cutter. O. Sohn...
Scraper, cotton, Z. N. T. M\hruus ............
Sewing card perforators, frame tor, J. R, Orwig
Stair corner guard, F. D. Goodwin...............
Tag, J. C. Wells........

Thermometer case, J. B. Gabe.......
Trousers fastemn&rbar. A J Shlpiey
Type, font of, J Phinney

TRADE MARKS.

Antiseptic and germicidal compound, R. & F.
Schweickhardt..........coooviieeiiiiiiiiiian,

Bales of cotton and other fibrous goods, Plamers

mpress Company

Chemical substances, certain named,
sellschaft fur Anilin Fahrikation

Coftee, Hyéiemc Specialty Company

i“irearms, olt’s Patem b ire Arms M.

Grease t}())r 10]
Company.

Groceries, certain named, arles

Hair and scalp tonics, A. F. i{lchardson

Hats and caps, men’s and boys’, Boogher, Force

& Goodbar Hat COmpPany.......coveueuies cauuas 32,510
Knit goods or underwear, Hay & Todd Manufac-

turing Compan; dy .................................. 32,511
Lamps, bicycle and carriage, Calcium King Lamp

COMPANY L .uiiiis treserrarasaisansosiessesieasnn S0
Medical compound, certain named, J. G. Baker.... 32.520

Medicinal remedies, certain named, E. L. An-

i, alluminating, Union éhéiﬁiéi’i"déiﬁia}ii{i """"
Pamts certain named, A.

Ruhher bOO(E and shoes, C. W. Linthicum
Soap, Montgomery & McCGTIigoTy..........
Soap and soap powders, J. Tulloch..................
Soa, . lauudry, toilet, and 8scouring, F. Acker &
Starch laundry, W. P. Clotworthy..

Tea, package, Oakford & Fahnestock.
Toilet preparations, certain named, M. C. Whelan 32‘325

PRINTS.

“*Alone on the Summit,” for glazed kid leather,
American Leather Company.........ccceeveeiuannan 108

LABELS.

** Armstrong’s Furniture Polish.” for a furniture
polish, Armstrong Furmiture Polish Company.. 6,839
* Dare’s Elixir Mentha Pepsm.” for a remedy for
certain named diseases, C. F.
“ Dutch Java Blend Coffee,” for coffee, D:
Spice Mills COmpany........c..vpeivuiiniaioinnnn.
“ Fill the Basket,” tor egg food, J. W. Barwell...... ]
“Mellin’s Food for Infants and lnvalids." for food
tor infants and invailide, Mellin’s Food Com-
Mell in s Infants’ Food.” for foad for infants and
invalids, Mellin’s Food Compa
* Peirce’s Golden Rio Coffee,”
Peirce & Company
* Uncle Sam’s Button Shine." tor a clea
polishi ng preparation. R. F. Bradbury
* Wurtzberger Malt Extract,” Tor malt €
E. Beckham...............

ayton

6,822
. 6,930
. 6,826

| e ,821,

tor coffee, 0. H

A printed copy of the specification and drnwmg of
any patent in the foregoing list. or any patent in print
13sued since 1863. will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co.. 361
Broadway, New York. Special rates will be given where
a large number of copies ape desired at one time.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named In the forg-

going list, provided they are simple. at a cost of $40 each.
If pnca ted cost will be a little more. For fuvll
ann

lway, New
l'ork. Othn foreigu ptants

© 1899 SCIENTIFI

Dare & Son. .6.427, 6,828 |-

Endorsed by Every Prominent Electrical Engineer.

CAN | BECOME AN ELECTRICAL ENGINEER?

For our Free, handsomely illustrated book entitled ¢¢ Can I Become an Electrical Engineer??

Address THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. A.

(Conducted under the auspices of **'I'HE ELECTRICAL ENGINEER”),

120-122 Liberty Street, New York, U. S. /..

ELECTROTYPINC.

Wood Base, Patent Metal Base,
Patent ¢ Interchangeable’
Job, Catalogue and Book Plates.

ONLY GOOD WORK.

Wm. T. Barnum & Co.

i' and

424 State & 103 Court Sts.
New Haven, Conn.

TREEVES"
Variable Speed Counter Shaft

for securing any speed without change of belt
or loss of time. Sfecmlly adapted for all
kinds of experimental machinery, Printing
Presses, Motor Carriages, Ironworking Tools,
Woodworking Machinery, or any and all ma-
chines requiring a change of speed or feed.
¥ Send for handsrrmely ulustrated
Catalogue ** S. A.” fre

i) REEVES PULLEY CO., Columbus Ind., U. S. A.

STEVENS’ MECHANICAL CATECHISM.

Indispensable to all Steam Engineers,
Machinists, Ire Muchine Men, Eleetri-
eluns, Firemen and Mechanies generally.
New and original. All modern
machinery fully described and ex-
plained. " Technical points made
fl clear. Over 150 carefully designed

sectional illustrations, and over 300
d pages of text. Descriptions alter-
nate with exhiaustive sets of Ques-
tlons and Answers, affording an
effective preparation for Civil Servies
Examinatlons. Subjectstreated: The
gine, Combustion, Safety Vaive, Injector,
Pum, ide ulva.- (mutomatic and Corliss}, Lap end Lead,
L[nit Mol:on Lubrieator, Indicator, Horse Power, Refriger-
atlon, Michine Shop Practice, Electricity, Dynamos, Motors,
Trolley {undergronnd and third-rail systems), Standard
pumbers fully explained, alao the elements of n:gshm hun-
dreds of rules and examples in the sim h-ut Engli Rk
Cloth, red edges, goldstamped, $1.00. El's\ This
is & Money Maker. Sam le COpY and terms malit’d on

Eghtatmn LAIRD & LE Wabash -l!l‘--' HILAGO

50 YEARS’
EXPERIENCE

TRADE MARKS
DEsiIGNS
COPYRIGHTS &cC.
Anyone sending n sketeh and deau'ig'i.ion may
quiekly ascertain our opinion free etheran
invention ® probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free, Uldest agency for securing patents
Patents taken through Munmn & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. I.argest cir-
culation of any scientific journal. Terms, $ a
year; four months, §1. Sold by all newsdealers.

MUNN & Co,361 sroasay, New York

Branch Office. §25 F St.. Washington, D. C.

INGERSOLL CYCLOMETER.

Most Durable, Practical and Cueapest;
10,000 Miles and Repeat; constautiy
Moviug Haed shows Every Foot of Pro-
gress—not every Quarter-Mile; attaches
to Fork or Hub. Kagily Read from

INGERSOLL & BRO.. Dept. |
47, 67 Cortlandt 8t,, N. Y. O.

 LIFE_PRODUCERS

: SUCCESSFUL INCUBATORS.
1 LIFE PRESERVERS
SUCCESSFUL BROODDERS.
All about them in our 148-page cata-
logue. Mailed for 6 cents in stamps.
DES MOINES INCUBATOR CO., Box 75, Des Moines, la.
HALF A CENTURY OF CYCLES.—AN

interesting histo'f'{l of the cycle from its origin up to the
present, time e first crank-driven bicycle. The

‘bone-shaker” and its successors. The tncycle The
modern wheel. Cycle building a science. Points of im-
orovement. The pneumatic tire. A hand and foot
cycle. With 9 lllustrations Contained in SCIENTI¥FIC
AMERICAN SUPPLEMENT, No. 10012. Price 10 cents.
T'0 be aad at this office and from all newsdealers.

[POULTRY ROMANCE

would make a d title for our 228-
page BOOK ON POULTRY, for it reads like
& romance, Tells all about batehlng and
brooding ehieks; gives plans for poultry
= houses; description and cuts of all leading

“*“hreeds of pure bred fowls and incidentally
aboutthe ¢OLD RELIARLE™ ;"\l ‘UBATOR, 10c. gets a copy.

RELIABLE INCB. & BROODERCO., Box B 1 05, Quincy,lil.

Before You
Buy an
Incubator ::..:f

give you 30 days trial before you pa
gent. 10,000 satisfled eustomers annuaily. ¥

Send 4c. foroar No. '0 cata-
log. Tells how yon can
make money ,with_ the
BUCKEYE ; desctibes Pnen-
matic Regnlator—prevents
gverheating. Thousands wre
batching 100 per cent with ig.
50 ezg Bantam 85.00—
larger e
sizes in

Borinefald

PROPOSALS.

SEALED PROPOSALS WILL BE RECEIVED /7T
the office 0f the Light-House Kngineer, Baltimoue.
Mad., until 12 o’clock M March 15,1899, and then opened,
for tuimshmg the matenal and labor of all kinds neces-
saryh for the erection and delivery of the Hooper 18land
t-House, M in_accordance with specifications,
copies of which thb blank proposals and other ufor-
13ation, may be ad upon application to W. A. JONEN,
Lieut.-Colonel, U. 8.

SEALED PROPOSALS WILL BE RECEIVED AT
theoffice of the Light-House Engineer, Baltimore,
Md until 12 o’clock M., March 15, 1899, and then openel,
for furnishmg the materialand fabor of all kinds neces-
sary for the completion and delivery of the metal work
for-Hooper Island Light-He use, Md., in accordance with
specifications, copies of which, with hlankpropoaa]s and
other information, may be had upou application to W.
A. JONES, Lieut, ~Colonel, U. 8

One to 25 tons daily ca-
acity Challoner’s I

REFRIGERAT Oshkosh, Wis C'EAACHIN[

1 desire to purchase some good patent ri ht or
would furnish money to pateat an acceptable inven-
tion fora partinterest therein. H. MeCoy,Annapolis, Md.

MODELS Pt Qi by
FOR SAL

|
C. SEYL, 181 Madison St., CHICAGO.

Forelen

atents protecting a unique
and uge:

linvention. Addrees pat-

entee, L. M. Campau, M4 Fort ‘itreel. w. ‘Delroil Mich.

'ﬂACHI‘NEH orl E B
|CE sae nm:m&%i “"..e;’,!‘.‘“ﬁ Vit TR
MFG. CO., 5% Clinton Street, Milwaukee, \‘\rm

TURBINE

¥ Send for Cat.alogue M.

SpnnzﬁelﬁF hio, ﬁ %.OA.

s |
n |
i

SEXPERIMENTAL WORK. BMALL MACHIXI
STENCIL WORKS 100 NASSAU 8T N.V

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.45-51Rose St.,N.Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E. Komgslow & Bro., 181 S8eneca St., Cleve]and ()

FOR ALL PURPOSES.

GR'ND'NG M".I.s Bo ardusPa.tenz Wni-

versal Eccentric Mill. Address J G. F. SIMP-

TYPE WHEELS.
| NOVELTIES B ETC.

SON, 28 Rodney Street, Brooklyn, N Y.
INVENTORS qieriicics Aot
chlner Models, Pat-
aols, dies, ete.

e e
Aleo patented novelties by contrnc!. En

Metallic Mfg. Co., Cor, bih & Kl Sis Cincinnatt

incinnati, O.

GAS # GASOLINE E

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5 A,

A LARGCE AND SURE
INCOME IN THIS

A simple and effective Nut Lock Patent for sale or on

alty. Costs no more than ordinary boltsand never
fa ls to hold under any conditions. It is one of the
practicalldeas Addrens, E ‘W. Lynch, Brainerd, an

w A " T E n Assistant Foreman for Machine Shop.
Active young man who is familiar with

modern machine shop methods and who has had

Ejer;;sncemg: n;.ngine I.E.iiﬁin t‘a,m:l I.;?DB{HI]E.’ Apply by
ail, 8 age, nationality a ast experience.
The Atlantic Works, East nl:lol]:ton. RS,

YOU CAN MAKE $100.AWEEKR !

UWN YOUR OWN SHOW COMPLETE OuTFIT—%$100,
FILMS & MACHINES .
GREAT PASSION | PLAY & 500 0THER SUBJECTS

S. LUBIN, LARGEST MFR. PH/LADELPH/A P.A,

DID YOU EVER COLLECT STAMPS?—
here i8 much pleasureand moneg init. For
5 cents wewill start you with an Albuin
(( 60 different stamps from Cuba, Phil. (sl.,
Porto Rico, etc., and our 80-pagelist,etc. We
Buy 0ld Stnmp;. Standard Stamp Co.,8t.Luals, e

8endus youraddress

andwewill showyou

howto make $3aday

absolutely sure; we

furnish the work and teach you free; you work m

the locality where you live. Bendusyour address and we will
explain the business fully remember we guarantee aclearprofi§

of $3 for every day’s work, absolutely ﬂnre, writeat once.
ROYAL MANUFACTURING (0. Box 713, DETROLT, BICH.

A New Idea in Trunks

The STALLMAN DRESSER TRUNK
is construc on new principles.
Drawers instead of trays. place
for everything and everything in its
place, The bottom as accessible as
thetop. Defiesthe baggage-smasher.
Costs no morethanag boxtrunk.
Sent 0. 0. D., with privilege of ex-
amination. Send 2¢. stamp for illus-
trated c:mllo 8,
.- STALLMAN,

8l w. Spl'inn St., Columbus, .

BUCKEYE INCUBATOR Co,,

Bex 25,

C AMERICAN, INC.

THE CYPHERS
Incubator and Brooder |

The Only Practical System of Incubation.

Moist, Self-Supplied and Regulation A b-
soluige Praduces Strong, Healthy Stock

GOES FREIGHT PREPAID.
8end 10c. for futly Mustrated Catalogue to the
CYPHERS INCUBATOR CO.
Wayland, N. Y.
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