SEPTEMBER 2, 1890.

Scientific Dmevican.

probably be, How are such short wave lengths measored ?
Wave lengths of light are measured best by diffraction
gratings. This process is described in any text book of
higher physics, such as Barkers or Ganot’s. Wave
lengths above those of light are inferred from their dis-
tance above the extreme limit of the light spectrum, as
shown in a photograph of the normal spectrum. The
wave length of Roentgen rays s a matter of speculation
largely.

TO INVENTORS.

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for patentsat homeand abroad, enable us to understand
the laws and practice on botk continents, and to possess
unequaled facilities for procuring patents everywhere
A synopsis of the patent laws of the United States and
all foreign countries may be bad on application, and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this office for .
prices. which are low, in accordance with thetimes and ;
our extensive facilities for conducting the business,
Address MUNN & CO., office SCIENTIFIC AMERICAN,
651Br oadway, New York.
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Cork branding macbine. .8
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A—Wood-working Machinery. Domestic boiler, F. B. Strong.....
B—Lathes, etc Door hanger, G. Wideman................
) ‘ Draper slat protector, C. J. & T. T. Luckebe...... 1,526
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hook for, G. H. Shepherd.
Electric beater. J. L. Creveli
Klectric meter, W. C. ¥ish...
Electric meter, C. D. Hask
Electric metering system, E.
Electric metering system and apparatus

1,715
63L 678

SHAPERS,PLANERS DRILLS)
MACHINE SHOP OUTFITS TOOLS,
AND SUPPLIES. CATALOGUE FREE
SEBASTIAN LATHE CO. 120 CULVF_RT ST CINCINNATI. O,

SAVE .72,.Your, FUEL

now wastedup chimney

PCWER & FOOT
LATHES.

631,343
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631.518
631,303
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Electric switch, G. W. Ha,
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Money efunded if not satisfactory, Elevator doors, duplex latch for, S. Fisher. . 631,397
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vative of, 0. Bally.......c.ucuiiiiiiiiieiiiiin, Fire escape, Burleigh & Bigelow.. .. 631,
Anthrﬁqumone derivative and making same, 0. Kire escape. W. Ree 531 ';52
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ of Wood and Metal Workers, With- ¥ire extinguisber. . ¥. Handiy.. . 631570 :
Antg:rl(')a‘gumone t]ieriva.tlve and making same, d out steam power, equipped with Fluids, deslce for regulating p{ '
. . h. €31,741
Audiphone, R. Hutchison. . 55 BARNES’ FOOT POWER ' tity of, H. Friedric|
Awning fixture, J. Sullivan.. Folding table, H. G. Bu il

Axle box, ball bearing car, J W. Breeding
Axle. vehicle, L. F. 8
Ax]es adjnstab]e cone fastening for ball bear

. Sm
Baa holder. J. heY
Baling press, J. H. ‘Howard et al..

Bar. See Bicycle handle bar.
Barrel follower, D. W. Shanks.
Bating process. H. Schlegel..... &
Batteries, oxidant for electncal. L. Paget, 631,322
Bearing, axle J. Korbuly... 631,400
Bed, folding, D. Frank...... 631,500
Bed. foldi 631.651 §
Bedstead corner fastener, S. J. 1,390 -
Bedstead, folding, J. W. Pepper..... .. 631,474
Bellmechamsm alarm, A. F. Rockwel. 631,325
Bellows, A, J. Gunter. 31,569
Belt attachment, wais 631,694
Bench, M. A. Miller. 631,404
Bicycle. C.S. Dikema 631,282
Bicycle crank, J. Bulova.. 631,276
Bicycle handle bar, M. A. 431,645
Bicycle handle bar stems, expander
Burk.. . €31,765
Bicycle [ W 631,665
Bin. See Grocer’s
Bit. See 'I'enoning bit. :
Bit reaming attachment, L. Judson................ 631,572 ,
Board. See Ironing board.
Boiler. See Domestic bot]er
Boiler furnace, steam, J Mil . 631,528 |
Bookcase, collapsible, C Stemmge 631,341
Bookcase, sectional, f' $31,312
Book holder, A. J. Rei . 631,512
Book. wanifolding nccuunt J. B. Beavis .. 631,455
Bottle neck forming machme. A. J. Rudolph,
29, 631,582 to 631,590
Box. See Axle box. Car journa] box.
Bracket. See Curtain and curtain rod bracket.
Type bar bracket.
Brake beam, J. Mackenzie.. . 631428
Brick machine. Garrett & Welch 631,630
Brick press operating means, J. M. Ervin. 631,422
Brush, electrical fountain, C. Bieh - 631,623
Bu ﬂ‘lng machmes‘ abrasive pad cover for, A. W. 31675
Bu]khead doors hydraulic system for closing,
. Cowles. 31,698
Burner, E. (.. Dickerson......... 131,622
Butter werk er, A. F. Severance 631,337
Button. F. G. Neubert ........ 331,37

Butten, L. A. Platt..
Rutton. C. Radcliffe. .
Buttons or the like, machine for cutting circular
disks for, D. B.Shantz........................
Cableway and rope carrier, suspension, G. P.

Wer
Cmsson. J. F. ’Rourke.....
Cam mechanism, S. J. Adams.
Cane scraper, sugar, Junca & Bu
Car, combined day and sleeping, J M. B
Car door, J. N. Barr
Car journal box, railway, Waitt &. Bal
Car 8ign, illuminated street, K. Dod
Car wheel, J. W. Breeding..
Car wheel, C. E. Swan
Cars. preventing accidents on draw bridges to

electric, 8. L. Phillips
Card punching device. jncquard T. David
Cards, etc., support for, 8. Dalsheimer..
Cards, system of educational playing, w.J. Hol-

man, Jr
Carding engine coiler be ad, H. McDermott.
Carriage curtain stay, G. S. Hopper .........

Carrier. Casket carrier.

Casket carrier. A. Kircher........ ......... .. 631,574
Caster, G. E. Neubeith.................. . 631,579
Casters, etc., wheel for. G. E. Neuberth . 631,580
Casting anodes, mould for, J. T. Morrow... .. 631,471
Chest. See Metal chest.

Chimney cowl, P. A. C. MOOT€. .......coieeuiuinnnnn 631,652

Choke straps and breeching straps, connector

for,J. C. W
Churn,I. Key..........
Cider press, B.
Cigar bunch moulding machine,

Grouvelle &

) 2 2-1 [0 1 A S 1.299 | very comprehensive artlc]e giving the details of con-: :
Cigar bunch rolling machine, R. M. Russell....... 631,331 , struction of ever{ part of these vehicles. With 15 en- I"dr‘ﬁzmr for use in t,esungmate als, G 631,540
Cigar bunch rolling machines, header for, R. M. gravings. Contalned in SCIENTIFIC AMERICAN SUP- lnhaler"(fnl‘{‘ Currn """" f‘h'il‘l.;ZI
Russell. . 1.333 | PLEMENT, No. 908, Price 10 cents. To be had at this | | haling Arat &"31'5.5
Cigar bunch rolling machines, pasting mechan- ! office and trom all newsdealers. n ;"“ lepG-mB‘m‘k 03197
ism for, R. M. Rusgell.......oceueueriuenaiannns : njector rooxe.. &4

Cigar machine, H. C. Grove..
Cigar rolling machine, R. M.
Ciear wrapping machine, F.
-Clamp. See Corner clamp.

-Clasp, T. Sanders
Cleamng and polishing composition, A. 8. Bald-

(‘levm. J. Schmidl
Clock dial. A. C.

r'4 631,
-Coal cutting engine, H. C. Sergeant.. . 631,591
Coal ,ore, etc., conveyer for, Hunt & 631,71
oﬂ’ee beans, a para&ns for tre&ting E.Ca i 631,616
folumn, met.al c. K. C. Noble. 631,655 1

-MACHINERY .

; allow lower bids an jobs, and give

i sent on trial it desired. Catalog Free.

639, 1999 Rusv ST.,

51 THE COBURN TROLLEY TRACK MFG. CO.,

;lf You Want the Best Lathe and Drill

Folding table, J. Hock
Follower. J. K. Gaines.
Forging and sharpenin,
; Forging machine, F. W. Wesne
. Fortune telling apparatus,

631,463 °
631,365
631,281 .
631,481 -
631,673

greater profit on the work. Machines

N

W. F. & JOHN BARNES CoO.
ROCKFORD ILL.

PHYSICAL AND SCHOOL APPARATUS
TOEPLER HOLTZ

ic f

. 631,671 to

. Frame. See Necktie frame. Picture frame.
uilting frame. Spinning frame.

Fuel for furnaces or the like. auparatus for ef-

fectmg combustion of liquid, J. 8. V. Bick-

................................................ 631.612
s E I.F c H A R a I " s Furnace See Boiler furnace. Metallurgical fur-
nace. -
M Ac H I N E gga%.eté:eehsrn&?ngé g; Ig. M. Payneetal.... ....... 631,405 :
Game, J. C. MEEIM .......cueieuneernnnannnnsensnnnns 631,374 '

For Schoo] College or

Game appamtus, C E. Patterson.

X Ray w Garbage cremator or calciner, F. W. Dennls‘.“ 631:457
(2.4 Circular Sree. Gasdburnegssellﬁctﬁc lighting device for incan- 31748
E. S. RITCHIE & SONS, escen . MeYer.....oiiiiiiiiiiiin s .
Brookline, Mass, | 0%, ESNerating spparatis, acetyien. . Ferrac:
Gas generator, acetylene, H. E. Ahrens.. . 631,391
IT SIMPLIFIES DIFFICULT WORK gas generator, acety}ene (j {‘1 l\il)atl&he;vs . g}ﬁz !
as generator, acetylene, ordeman. ... 631,35 -
3‘.}’,"' reﬁr:nmanuynl:lm%l’l;vgzaﬁurf’s":g Gas generator, acetylene, Post & O’Brien..... .. 631,476
Threading and Cutunk Machine Gas generator, acetylene. A. Powell......... . 631,666
It basour Ntandard Adjustable Quick Gas light mantle, incandescent, C. Clamond €31,617
Opening and Closing Die Head with Gas washing and purifying apparatus, E. Evans 631,460
i . 3 Gasgolene heated implement, E. Hedges........... 631,
convenient ‘ cam " movement. Five
Chasers, set by graduation to any size Gate. See Wire gate.
needed. Can be released from Thread- Gate, H. Lorton e Hend, BE Bowaiin 63 1'3(1;1 h
ing wbile in motion, opened to permit 825,‘21‘,}?5}"%"&“53; g(e‘rl:%'rgt:of"' owell............ 1,667 -
Ei,depgﬁia‘;e‘i‘y" ggﬂdc}gﬁega‘;’ﬁ‘gﬂ;“’ Glass blowing machine, ]* H. Dolan............... 631,624

Glass grinding machine, F. A, Hubbuch
THE MERHELL MANUFAC- Glove fastener. W. S. Richardson
Tl Rl\ CO., 3501 Curtiss St., 'l‘oledo, Ohio : Glue melting apparatus, J. Rowe..

- Glycerin. recovering, J. De Dlesbac
THE CoBURN PATENT TROLLEY TRACK
Grain cleaners, shake

Barn Door Hangers &%

Grab hook. L. Chares!
. Grain dampen

Grading and ditchin
Grain binder, H. J. Case.

Impossible for door to jump the track.
Very simple and cheap to apply.

¥~ Send for Book.

. 8. -

Gun barrel. supp]emental. H. B.
Guns. cartridee ejector for, C. 11, Wayman.
Hame fastener. F. N. Rankin
Hammer. pneumatic. C. K. Pickles
Hamniock suppert, Wood & Tait
Hammock, wire, M. B. L.loyd.
Hand drill, S. F. Nichols.. .....
Hanger.

HOLYOKE.

THE EUREKA CuipP

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Comparies and business men gen-

MASS.

631

631, J()‘J
See Door hanger.
Harness for dogs, draught. B. A. Sammann 631,443 ©
Harrow, M. J. Todd Bt
Harrow and cultivator, combined. J. A. Elliott... 6
Harvester binder. 8. I). Locke D

®

N
erally. Book marker and paper clip. ®© [ Harvesters, frame for aprons of grain, J. W.
Does not mutilate the paper. Can be 'z Pridmore. ... ..ot 631,668
used repeatedly. In boxes of 100 for 25c. © | Heater. See Klectric heater. Feed water heater. :
To _be had of all booksellery, stationera 2o, Heater, W.TL. Slnck............... 631,755

and notion dealers, or by mail on receipt 1 Heel spring for boots or shoes, 631683

of price. Sample card, by mail, free. Man- Hinge, C. GIOVer......... ....... 631,501 -
ufactured }!7 Cansolidated Sofel Hinge, spring, C. F. Hanington.. 631,462 -
Fin l..nu 0x lJl Bloomifle lt.l. N.J. Hoisting c}'hnders self-closing valve for pneu- .
NEVERSLIP Hoet pag. H O Canficid Si1am
oef pa anfleld. ... 31279 -

TRAZE MARK, ar Bell’ Dress‘n i Hook. See Grab heok. :

| Hook and eye. W. 8. Richardson.......... ........ 631.752

Horseshoe, P. H. Graves.....
Horseshoe. E. Powell ....
Horseshoes, ice creeper for,
Hose support garden, J. H. Miller.
Hose supporter, B. F. Orewiler
House tank, automatic pressure. E.
Hub, wheel, ¥, P. Whit
Hydrant, (*. K. It:nt?nr R
. Hydraulic press, A. Euston
- Incandescent bur ners, elecu‘lc hghter for,
Farnham.
Incandescent

631,296

It gives a smooth, pliable and adhesive - . lﬂl 751 ;

surface, and- saves Belts, Power and -

Wear of Machinery Bearings. Also '

adapted to Canvas and Rubber Belts.
0x of 12 Bars, $3.00, sent on Trial.

The White § Bagley @o.,
worcesm', mass., us. A.

MANUFACTURE OF BICYCLES. —A —A|

lnd |cat0

Ironing board, covered, M. E. Fox
Is0- xugeno] and derivatives thereof. making, F.

........................................ 631,756

G H u GKS ——— _‘-""" . Jack. See Shoemaker's jack. Wagon jack.

~ Joint. See Pivot or hmze Joint. Rail joint,
o - Kaleldoscope, G. Wale. ... oceeiceeiaaenseninnnnnnss 631,550
WESTCUTT’S Knife. See Pocket knite:

Strongest - Knife, G. W. Miller ... 631,547
Grip, Great- Knife 'and candlestick, combined. A. Bernier. 631 270
est Capacit Labeling machine, R. H. W. & C. F Schmid ;

aMﬁ ce machine bobbin. M. V. Palmer.........

ity, Cheap and Accurate.

Weatcott Chuck (‘u.

Aak for ratalogue in E
IHST PRIZE AT COLImmAN

Ladde{{ for telephone poles, etc., adjustable.
arper
Lamp, acetylene gas generating, T. Bell..

(Continuead on page 158)

(]neidn., \ Yu U, 5. A,
paniah or Feriman.
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© 1899 SCIENTIFIC AMERICAN, INC.

'TO DRAUGHTSMEN!

Special Cabinets slg) 8
- F. W.E N MFG. CO.
izz Mnrtlmer St., Y

97 | Send for Catalogue.

IN GRANDMA'S TIMNE

a watch of any kind was an expensive
luxury. Today that mechanical wonder, a

FULL RUBY JEWELED
ELCIN WATCH,

is within the reach of everyone, telling time
accurately under all conditions of service.

The World’s Standard.

All Jewelers sell Elgin Watches in cases to suit
every taste. An Elgin watch alwayi as the
wor uElgln” engraved on the works—fully
guarantee

Our new booklet about watches 18 ready
to send everyone wbo desires it—free.

EIgin National Watch Co., Elgin, Iil.

E MACHINE WORKS

D FIANCE . OHIQ, U 5A
BUILDERS O

FHUB, SPORE
WHEEL, BENDING,
WAGON, CARRIAGE
AND HOOP ™~
MACHINERY.

SEND FOR CATAL_Ouur.

DEFIANC

R

Faliul irorg O LR

We have made a special study
of the manufacture of

DRAFTING TABLES

and other appliances for drawing. We
have 50 styles and sizes for all kinds of
work. Strongly built, elegantly fin-
ished, all desirable udjum.i.-s Sup-
hierd to leading sducational institu-

lopns.  Also Blue Pnnt apparatus and

Rochester. N.

SIMPLIFY LABOR AND SAVE TIME.

You can do both and have the satisfac-
tion of better and more accumte work if
you are supplied with th
Van Norman '‘ Duplex ”’ Mllllng Machine,
which cutsataltangles. There is hardly
any limit to the variety of cuts thatcan be
made with this machine. The movable
feature of the cutter head insures a much
wider range of work than i8 possible with
other machines. Can be operated inany
position from vertical to horizontal.

@¥~ Circulars Free
WALTHAM WATCH TOOL CO., Sprlngﬁeld, Mass. v.s.A

Dynamos—Motors.

Multi-Polar Iron-Clad 'I‘ype
Slow and Moderate Speeds.
Modern Machine embodying
all the best features in Dyna-
mo and Mutor Construction.’

Dynamos, 15 lighta t 0250 lights.
Motors, ¥ H. ﬁ to15H. P.
ROTH BROS. & CO., Mfrs.
88-92 W. Jackson Street,
Chicago, IlL., U.S.A.

" ROCK DRILLS ?’
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

1 ¢ (RAND DRILL C0.)

100 Broadway, New York

AutomobileS e

The SCIENTIFIC AMERICAN for May 13, 1899, is
devoted mainly to illustrations and detailed de-
scriptions of various types of horseless vebicles,
‘I'his issue also contains an article on the mechan-
ics of the bicycle and detaileddrawings of an auto-
mobile tricycle. Price 10 cents.

The following copies of thé SCIENTIFIC AMER-
ICAN SUPPLEMENT give many details, of Auto-
mobiles of different types, with many illustrations
of the vehicles, motors, boilers, etc. The series
make a very valuable treatise on the subject. The
numbers are: 732, %9, 993, 1053, 1034, 1055, 1066, 1857,
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113,
1122, 1178,1195, 1199, 1206, 1210, SUPPLEMENT No.
1229 contains a highly interesting article giving
full data as to operating costs of horse and electric
delivery wagons in New York City. Price 10cents
each, by mail. For sale by all newsdealers or
address

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

23y USE GRINDSTONES ?

If ac, we can suppiy you. All sizes
mmounted and nnmounted, always
Eaptin stock. Rememoer, we make a
Bpecinlt yof selecting stones for all spe-
¢lal purposes. 33 Ask for catalogque.

The CLEVELAND STONE CO.
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