
SEPTEMBER 2, 1899. 
probably be, How are such short wave leugths measured? 
Wave Iengtbs of light are measured beat by diffraction 
gratings. This process is described in any text book of 
higher physit's, �mch as Barker�8 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 
wav!! length of Roentgen rays Is a matter of speculation 
largely. 

TO INVENTORS. 
An experience of fifty years. and the preparation 

of more than one hundred thousand applications 
tor patentsst bomeand abroad. enable us to understand 
the laws and practice on both continents, and to p08SesS 
unequaled facilities for procunn� patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be bad on application, and per· 
80n8 contemplating the 8ecurln� of patents, either at 
home or abroad, are invited to write to this office for 
prlces. which are low, in accordance with the times and 
our extensive facilities for conducting the business t 
Address MUNN & CO .• office SCIENTIFIC AMERICAN. 
63IBr oadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

AUGUST 22, 1899, 

AN D EACH BEAIUNO THAT OATS. 

LSee note at end of list about copIes of these patents. I 

Abattoir track switcb. G. W. Wbaley .............. 631.687 
Abrading and polisbing roll. E. Kelly .............. 631.507 
Adding macbine. J. A. Turck ...................... . 631.1l45 
Adjustable press. W. C. & J. P. Kelly .............. 631.573 
Agricultural implements. sprin� lifting device 
Air 
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Air compressor. C. F. Du Bois .... " . . . . . . . . . . . . . .  _ ,  631,701 
Alkali salts. method of and apparatus for pro-
Alk�l'.�g�·a�·i.f.�����rini;·F:·Aci:t·.::::::: .. :::·:::: �N� 
Alkyl·xantbin and making same. �'. Acb .. ....... 631.75 9 
Alkyl-xanthin derivative and making same. F. 

Acb ................................................ 631.758 
Alkylized xanthin and makintlsame. F. Ach., .... 631t'100 
Anthraquinone and making same. halogen deri-

vative of. O. Bally ............................... . 631.606 
Anthraquinone derivative and making same. O. 

Bally .. ........................................... .. 631.006 
Anthraquinone derivatIve and making same. di-
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Awning fixture. J. Sullivan .......................... 681.507 
Axle box. ball bearing car. J. W. Breeding ........ 1131,6\13 
Axle. vebicle. L. F. Stanton ......................... 631.534 
Axles. adjustable cone fastening for ball bear· 
Ba:�';;IJe�}���.·:.·.::·.·.::::·.:::::·.: :: ·.::::::::: .::: �1:� 
Balin'!;! press. J. H. Howard et a1. ................... 631,&)9 
Bar. 'See Bicycle handle bar. 
Barrel follower. D. W. Sbanks ...................... 631.676 
Bating procell8. H. Scblegel.. ....................... 631.3.% 
Batteries. oxidant for electrical. L. Paget . ........ 631.322 
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Bed. folding metallic. P. H. Mellon .... ........... 631.651 
Bedstead corner fastener. S. J. Turner ............ 631.390 
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Bencb. M.A. Miller ... . ................ .............. 63U{H 

�l���\�·c�a�k�.\
k
'i!�l:,

n
va:.::::::::: : ::: :: ::::. ::::: ::: :i:l}:� 

Bicycle band Ie bar. M. A. Kleinsteuber ............ 631.&15 
Bicycle handle bar stems, expander for. C. H. 
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Bin. See Grocer's bin. 
Bit. See rl1enonin� bit. 
Bit reaming attachment. L. Judson ................ 631.572 
Board. See Ironing board. 
Boiler. See Domestic boiler. 
Bg�:�!�n��raZ�r��· i.��
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Bookcase. sectional. t-,. Macey ...................... 6al.312 

:gg�. ��������'i�g !�!�utit: OJ: :s: 'aeoa vis:::: :: ........ �l:ill 
Bottle neck forming machine. A. J. Rudolph. 

031.329. 631.582 to 631.590 
Box. See Axle box. Car journal box. 
Bracket. See Curtain and curtain rod bracket. 

'rype bar bracket. , 
:�f:: �i�mn�·. �:��e��zke·we·lcii::::::::::::::::::: �t� 
Brick press operatill� means. J. M. Ervin ......... 631.422 

�� ��g e��������g;:!rve
Cp�j���er °lo ·ro., A:' w: 631,623 

Rogers . ........................................... 031.675 
Bulkhead doors. hydraulic system for closmg. 

W. B. Cowles ..... .. . ..................... ........ G.1I.G!I'l 
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ButtonM or the like. machine for cuttin� circular 
disks for. D. B. Sbantz........................ . 1>1I.677 

Cableway and rope carrier. suspension. G. P. 
Cai!o'ii�j:'F :il;Rourke::::. ':::. '::.'. '::. ':::. '::. :::. ':.'. lllll:� 
CR.m mechanism. S. J. Adams ....................... 631.49.;; 
Cane scraper. sugar • .Junca & Burguieres ... ....... 631.722 
Car. combined day and sleeping. J. M. Burton .... n:n. 418 
Car door. J. N. Barr .............. ...... ............ 1>11.4\16 
Car journal box. railway. Waitt & Ball ... ..... .. Ih'lI.:>48 
8� ���el.

ll
.¥.
m

��
a
���

t
i�e:.�· .. �: .�:. �����'::: : ::  ' .. , .. : }��1·.1� 

Car wheel. C. E. Swan ................................ 1131.518 
Cars. preventin� accidents on draw bridges to 

electric. S. I.. Pbillips......................... . fm.491 
Card puncbing device. jacquard. T. David ........ 631.395 
Cards, etc., support for. 8. Dalsheimer ............. 631,520 
Cards, system of educational playing. W. J. Hol-
car���'e

J
:�ine c'otler 'be'ad: ii: 'McDer�;oiL:::::: �l:Ai8 

Carria�e curtain stay. G. S. Hopper ............... 631.523 
Carrier. See Casket carrier. 
Casket carrier. A. Ki.rcber ..... " .• " ... " ...... " ...... 631,574 
Caster. G. E. Neubeltb ............................... 631.579 
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Moore ...................... 631.652 

Choke straps and breechlng straps. connector 
Cb,{i'r!": r iie;v.
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("'igar bunch rolling machines. header for. R. M. 
Russell. .. .. .. .. .. .. . . . . . . .. . . .. . . . . .. .. . . . . . . . . . .. 631.33.'1 

Cigar bunch rollin� machines. pasting mechan-
ism for. R. M. Russell ....................... ... .. 631.1132 
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Cilmr wrapping macbme. ))'. R. Keyes .............. 631,009 
·Clamp. See Corner clamp. 
·Clasp. T. Sanders ..................................... 631.754 
Cleaning and polishing composition. A. S. Bald· 

win. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. . . . . . .. 681.558 

gl���·d�a�"l'.
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d?{fo;;.ard:::::::::::::::::::::::::::: lllll:Wi 
Clock. electric. A. F. Poole ........ .................. 631.511 
Clock. electric alarm • •  1. Golden berg et al.. ........ 631.631 Coal cutting engine. lL C. Sergeant ................ 631.591 
.coRI . ore. etc .• conveyer for. HUnt & King . ... " ... 6.'11.718 
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ORDINARY RATES. 
Insid e Pal(e , each insertion, - 7:i cents a line B ack Pal(e, eacb insertion, - - $1.00 a line 

[lrFor some classes of .Advertisements. SpeCial and 
H wher rates are required. 

The above are charges per agate line-about eiJ[bt 
words per line. This notice shows the widtb of the line. 
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ment. 88 the letter press. Advertisements must be 
received at PubltcatioD Office as earlI as Tbnrs,lay 
morning to appear in the followiIUl week s issue. 

W09tPau����e!�n�S 
time and _ by USing oUr 

Hand Power macnlQerg 
SEND FOR CATALOGUES

A-Wood-working Machinery. 
B-Lathes, etc. 

SDECA FALLS lIIFG. COl\lPABT. . 696 Water St., Seneca Falls. N. Y. 

Compressing machme. C. W. Smith........... .. fm.446 
CooP. poultry. E. �'. Hewitt ... .. , . ........... 631.541 
Cork brandmg macblne. �'. C. H. Strasburger .. ... 6::1.368 
Corn drill bopper. A. M. Campbell .................. 631.358 
Corner clamp. J. Wilding ............................ 631.352 
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s
�:cliine:·C::i:Liice:: ::::::::: :�:: � �};g?J 

Coupling. See Pipe coupling. 
Cultivating the ground and forming tobacco 

bills. macbine for. S. C. Cole .................... 6al.619 
Cultivating tool. G. W. Sbailer ...................... 631.728 
Cultivator. W. T. M. Brunnemer .................... 631.415 
g�m�:tg�: �r��y�·ci;,:rk ::: ::::: :::::: ::: :: :::: : l&UU 
Cultivator tootb. T. A. Peden ....................... 631.473 
Curd cutter. J. E. Cayouette ........................ 631.557 
Curtain and curtain rod bracket. roller. H. P. 

Roberts ................ . . . . . . . . . . . . . . . . . . .. . . ...•.. 6a1.674 
Curtain pole and ring therefor. J. W. Leslie ... ... 631,726 
Curtains. etc .• device for draping. Kuhnel & Busse. ........ ........... ......................... 631.401 
Cutter. See Curd cutter. Meat cutter. Paper 

cutter. Potato cutter. Tobacco cutter. 
Damper for heatin� and ventilating systems. au-
Dectgr���
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Diamond polisbing dop. H. Cooper ................. 1>11.562 
Diaper. A. S. Ferris . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • • . . . .  631.629 
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Door banger. G. Wideman .......................... 631.515 

E�f:r�
r st:: L��1�\?�'r�/· flltil'fy k����be ...... 631,526 

Drill. See Hund drill. 
Dust collector. A. C. Brantingbam ................. 631.7:14 
Dye and making same. black. R. Bobn ............. 631.613 AMERICAN' PATENT/:;. _ AN INTER- Dye and making same. disazo orange. Berntbsen 

& Julius .................. ......................... r.11.611 eotlng and valuable table showing the number of patents granted for tbe vartous subjects upon which petitions bave been Hied from the beJlinnin� down to December 
31� l89t. Contained In SCIENTIFIC AMERJCAN SUPPLEMENT. No. 1002. Price 10 cents. '1'0 be had at this office and from all newsdealers. 

r.PCWER & FOOT I SHAPERS. PLANERS DRillS. 
AT H E S. �,!'rf�LNM,��P 2�T;.rLIJ�ui��t� SEBASTIAN LATHE CO 120 CULVERT ST. CINCINNAT 1. O. 

SAVE�y��!��yFUEl ft U:ltG THE ROCHESTER RADIATOR. 
COST 53.00 .AND UP. " Koney refunded jf not I18tisfactory. 

• Write for booklet on economy in heating 
\ b_es. 
, • ROCHESTER RADIATOR CO., . 60 Fum.ce Street, Rochester, N. T 
............................ 
: CROSS TEST: 
: Levelinglslndl_ LEVEL. : • cated every way without moving the: : tool. Welgbs 30nnces. Size 2 In. J[ 3 In •• • x

" 
i
�PJJt';.�·o��ne Tools free. • • THE L S. STARRETT CO • • Box 13. ATHOL, ·MASS., U. S • .A. •• •••••••••••••••••••••••••••• 

WORKSHOPS 
g�r'�i:,'!t':tn��:!:.l :''::i��'!i �trb 
BARNES' FOOT POWER 
MACHINERY _ 
allow lower bids on jobst and give 
greater proUt on the work. MachInes 
sent on trial if desired. Catalog Free. 

W. F. '" JOHN BARNES CO. 
1999 RUBY ST.. ROCK'ORO ILL. 

PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHARGING 
MACHINE 

For School, College or 
XRay work. 

IT CirCUlar free. 

E. S. RITCHIE & SONS, 
B"ookline, Mass. 

IT SIMPLIFIES DIFFICULT WORK 
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convenient" cam" movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread. 
ing wbile in motton, opened to permit 
pipe beinf! cut and closed instantly 
and positively. Send jor Oatawgue. 

THE MERRELL MANUFACTURING CO., :i01 Cnrtiss St., Toledo, Ohio 
THE COBURN PATENT TROLLEY TRACK 

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

ur Send jfYl" Book. 

Dye and making same. green. O. Bally ............. 6.,1.605 
Dye and making same. naphtbazarln intermc-
Dyed l:�ed �:k���' 'same': . Orange. 

.. 
s'eriit'bsen 

.. & 631,614 

Julius ............................. ................ 6.11.610 
Easel attacbment. R. S. Blytblng ................... (;,'11.463 
Egg beater. '1'. Holt .................................. 601.715 
��lastic or extensi ble cordM. etc .• attachment 

book for. G. H. Sbepberd ........................ 631.67� 

m�m� �"e't�":..�. Ie. �r:ti�I!��::::::::::::::::::::: &�l:� 
Electric meter. C. D. Haskins ....................... 6.'H,503 
Electric metering system. E. Thomson ......... , .. 631,343 
Electric metering system and apparatus therefor. 

R. M. Hunter ... ... . .............................. 601.467 
Electric meter or �enerator. J. Burke ..... ........ 631.518 
Electric switcb. G. W. Hart ......................... (;.11.303 
Electric switcbing system. J. Brennan. Jr ......... 631.497 
Electrode for electric belts. BonHls & Alkire ...... 631.7il3 
Elevator. E. M. Fraser ............................... 6.'11.710 
Elevator doorJil. duplex latch for. S. Fisher . ....... 631,397 
En�ine. See Coal cutting engine. Traction en-

�ine. 
Engine indicator. steam. W. H. Harrison .•. . . . . . .  631,463 
Evaporator. Gere &, ){errell.. .................. .... 631.568 
Eyeglasses. mounting for, G. A. Squier ............ 631.533 
Fabric. See Spangled fabric. 
Face protector. E. Musselman ..................... . 631,375 
�'eed water beater, C. E. li'erreira ................ '" 631.36.1 
�'eed water heater. L. C. Lamphear ................ 6,'U.426 
Feed water purifier. N. L. Hayden .. ............... 631.571 
Feed water system. steam boiler. E. A. Clousnit-

zer ........................................ .......... 631.735 
Feeder. automatic shake. J. B. Cornwall ........... 631.48!i 
Fence. Reisinger & Capie . ....................... .... 631.670 
�'ence lock. A. Ellison ................................ 631.284 
Fence. wire. T. G. Bonta ............................ 631.272 
}tence. wire. E. Owen ................................ 631,:l21 
Fiftb wbeel. W. H. Bradsbaw ...................... fm.a93 
�'iftb wbeel. vebicle. W. H. Bradsbaw ............. 631.394 F·Ue. W. N. Brown .................................... 6:11,(j!)4 
File. etc .• lett.er. H. A. Skreberg .............. ..... 631.592 

�:ll�e::'1't�W:;��.��:.�:.�·.�.�.
i
.
t
.�::::::::

.
::::::: ::: �l:� 

Fire bridge. bot air. O. Tbost. ...................... 631.479 
Fire escape. BurleiJ.!"h & Bigelow .................... 631,763 
�lre escape. W. Rees ........... . ................... 631.:J82 
}j'ire extin�uisber. T. F. Handly .................... 631,570 
Fluids. device for re�ulating pressure and quan-

tity of. H. Friedrich .............................. 631.741 
Folding table. H. G. Busbnell.. .................... 631.5.\6 
�'olding table. J. Hock ..................... ......... 631.46.'; 
Follower. J. K. Gaines .......... .................... 6:n,:it�1 
For�ing and sharpening rock drills. W. Daly ...... 631.281 
For�in� machine. F. W. Wesner .................... 631, 481 
Fortune telling apparatus. F. A. Richter. 

631.671 to 631.673 
Frame. See Necktie frame. Picture frame. 
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fecting combustion of liquid. J. S. V. Bick-
ford ................................................ 631.612 

Furnace. See Boiler furnace. Metallurgical fur. 
nace. 

Furs. etc.. liming. E. E. M. Payne et al. ... ....... 631.405 
Galle. See Sidin� gage. 
Game. J. C. Meem .................................... 631.374 
Game apparatus. C. E. Patterson ........ . ..•..... . .  6.'11,660 
Garbage cremator or calciner. F. W. Dennis ...... 631.457 
Gas burners. electric lighting device for incan· descent. S. M. Meyer ............................ 631.748 
Gas generating apparatus. acetylene. F. Ferrac-

ciu ............. .......................... ......... 631.566 
Gas generator. acetylene. H. E. Ahrens ........... 631.iIDl 
Gas t[enerator. acetylene. G. F'. Matthews. ........ 631,.527 
Gas generator. acetylene. J. H. D. Nordemau .... 631.356 
Gas Jlenerator. acetylene. Post & O'Brien . . . . .  _ .  _. 631 .476 
Gas generator. acetylene. A. Powell ............... 631,666 
Gas light mantle. incandescent. C. Clamond ...... ti::U.617 
Gas washing and purifyin� apparatus. E. Evans 631.460 
Gasolene beated implement. E. Hedges ........... 631.368 
Gate. See Wire gate. 
Gate. H. Lorton ...................................... 631.311 
Gate locking device. bead. B. F. Powell ............ 631.687 
Generator. See Gas �enerator. 
Glass blowin� machine. ].J. H. Dolan ............... 631,ti2" 
Glass grinding macbine. �'. A. Hubbucb ........... 631.640 
Glove fastener. W. S. Richardson .................. H.'{1.440 
Glue meltin� apparatus. J. Rowe .................. H:I1.a27 
Glycerin. recoverinll. J. De Diesbach .............. mn.39H 
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Grading and ditchin� machine. W. H. Morenus .. 6:-U.b'S 
Hrain binder,. H. J. Case ...................... _ .. .. . 631.450 
Grain cleaners. shake regulator for. R. G. Wil-

liams ................. .............................. r.1um 
Grain dampener. W . . J. IGn Earl.. ................... ti31,ti25 
Grate operatin� mechanism, J. A. Kline .......... C':U.74fi 
Grip, R.' G. Lockwood .......... .......... " .... ""." ... 6:11,048 

g��c��:r�t�8ci};Ji:��iiiai: i'i.· ii: ciilYette:::::: :::: ��t�� 
GUllS. cartridge ejector for. ( ;. II. Wayman ....... f)al.:U� 

THE COBURN TROLLEY TRACK MFG. CO.. Harne fastener. �'. N. 1U1Ilkill ...... . ...... ..... ..... fl:l1.I�;H 
HOLYOKE, MASS. Hammer. pneumatic. C. K. Pickles .... ............ .  m1.4:�·. 

------- -------=.::..::-=-.::..:::.:.:.=--�::.:.::.::.::. ll:�����.s�rr��t.��1�0�l.'����:::::��:::::::.' .. :: �l:!?1f 
THE EUREKA CLIP U:��e��i1§e� to��c.:'.i'J�er:···· ····················· 

(j;1l.5O'J 
The most useful article ever invented Harness for do�s. drau�ht. B. A. Sammann .. .... G81,4"3 

tor the purpOMe. Indispensable to Law. Harrow. M. J. '1'odd .............. . .... . .... .. ...... .. G.11.5!)8 
i���' �t?�g��i�i���nb�sr:��e�e�n:�: � �:���:t:�

l
gi��

I
!����1�: ��������: .�' .. �:. �.l������:. �1:��� 

erally. Hook marker and paper clip. CD Harvesters. frame for aprons of �rain. J. \V. 
Does not mutilate the paper. Can be � Hei;���m�;:��ieetriC
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iieitte�:'�:eed.W�t.e;.heaie�: 

n:U.Hti8 
¥.�et�e���t�11:1i �o��!fl��� !�{?�n�s � Heater. W. II. Slnck ..... , .............. ...... ..... G:U,j5fi 
and notion dealers. or by mail on receipt Heel sprinll for boots or shoes. G. �. Swnn .... _ ... f;'H.fi8:{ of price. Sample card. b"f mail. free. Man- Hin�e. C. Glover .. "..... ........................... fi3I,.101 
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ety. Hinge. spring. C. F. Hanin)!ton .. ................... 1>ll.462 
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ld . .......................... 6 31.279 

- "n. '" '" � Hook and eye. W. S. Richardson.......... . ....... 6.')1 .7'52 

� 
Horseshoe. P. H. Graves ............................ 6.,)1.2HG Itglves a smootb. pliable and adbeslve Horsesboe. E. Powell ............................... fm.75 1 

surface, and- saves Belts. Power and Horseshoes. ice creeper for. W. S. Jones .......... 631.M4 
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&ox of 12 Barstt3.00. sent on Trial. House t.ank. automatic pressure. E. W. Aller ..... 6.,)I.flO4 
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. ::::::::::::::::::::::: ��l:� � � " "!t � "''' ,  Hydraulic pre.s. A. Euston ...... ........... 6.'l1.285. 6.'l1.286 

WorCfSftr, mass., U. S. H. In�������. ���.����:. ����.t.�i.�. ����.
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ve" comprehensive article givinil the details (If con· Indicator for use in testing materials. G. C. Hen-���1�� Ofc�ri�rn���:f S��:��;:I� ic��ER'iJ!� 1���: nin� ........... ' ........................... , ....... , fJal.MD 

PLEMENT. No. 908. Price 10 cents. To be had at this Inbaler. C. H. Curran ................................ r'1l.U21 
office and from all newsdealers. ��fe
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If You Want the Best Lathe 

GHOGKS 
WES��TT'S i"!I!!'J!J'!;;",!� 

Strongest 
GrIP. Great-

���l 
tty, Cheap and .d. ccurate. 

and Drill I�g��:e�'i,f
r
�n:i°Ji��<I,;tt!e�i:��oi; makiiii: 

�,: 631.3&1 

Acb ............... ................................. 6a1.756 
Jack. See Sboemaker's jack. Wagon jack. 
Joint. See Pivot or hin�e Joint. Rail JOint. 
Kaleidoscope. G. Wale ............................... 631.550 
Knife. See Pocket knife. 

• ��ti:'a�d '!Ln�ff��t�cii: combined'.' A:.' 'Be'ruler::::: ��l:�b 
Labeling macbme. R. H. W. & C. F. SCbmidt ...... Im.:J8tl 
Lace macbine bobbin. M. V. Palmer ......... ..... 631.472 
Ladder for telephone poles. etc.t adjustable. G. F. Harper .............. ............... ........... 6al.002 
Lamp. acetylene lias generating. T. Bell .......... 631.554 

(Uontinuea on paae 158) �:,�O:'����f�?W��:��fYI"UG� FIRST PRIZE AT COLUMlillN ExPOSITION. J893. 
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IN ORANDMA'S TInE 
a watch of any kind was an expensive 
lnxnry. Today that mechanical wonder, a 

FULL RUBY JEWELED 
ELCIN WATCH, 

is within the reach of everyone, telling time 
accnrately nnder all conditions of service. 

The World's Standard. 
All jewelers sell Elgin Watcbes In cases to suit 

���1 ��t:·lnU
A

�g���:d ��
c
�h�

l
������u

t
�; guaranteed. 

Our new booklet about watches Is ready 
to send everyone woo desires it-free. 

Elgin National Watch Co., EI_in, III. 

We bave made a speclalstndy 
of the mannfacture of 

DRAFTING TABLES 
lind otber appliances for drawing. We 
have 50 styles and sizes for all kinds of 
work. Strongly built. elegantly finished, all desirable adjuncts. Sup. 
plied to leadin� educational institu
tions. Also Blue Print apparatus and 
S
P;�"W!'ilitli!lrg��

e
1nFG. CO. 22 Mortimer St., Ro{ohe�ter. N. \:�. 

SIMPLIFY LABOR AND SAVE TIME. 
You can do  botb and have the satisfac

tion of better and more accurate work if you are supplied with the 
Van Norman" Duplex" Milling Machine. 
wblcb cuts a tal1 angles. Tbere is hardly 
�'!id��ft�O lCfs v���61nO: 

cU
¥h�

h
��:::b�: 

feature of the cutter head insures a much 
wider range of work than is possi ble witb 
other machines. Can be operated in any 
position from vertical to horizontal 

ur Oirculaf8 Free. 
WALTHAM WATCH TOOL CO .. Springfield, Mass, U.S.A 

Dynamos-Motors. 
Mnltl-Polar Iron-Clad Type. 

Slow and Moderate Speeds. A 
Modern Machine embodying all the best features in Dyna
ruo and Mutor Construction. 

li������ ��
i
r;��� \�1r. ?bts 

ROTH BROS. & CO .• Mfrs. 
68-92 W. Jackson Street. 

Cbical(o, I II., U. S. A. 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

(RAND DRILL CO.) 
sima fot Catalouu,. 100 Broadway. New York. 

Automobiles, • 
1'he SCIENTIl<'IC AMgWCAN for May 13,1899. is 

devoted mainly tu illUl�tratiollM and detailed de
scriptionM of various types of horseleMM vebicles. 
'rhis issue also contains an article on the mechan
ics of tbe bicycle and detailed drawings of an auto
mobile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER
ICAN SUPPLEM�NT give many details. of A uto
mobiles of ditferent types, with many illustrations 
of the vehiclBs. motors. boilers. etc. 'The series 
make a very valuable treatise on the subject. The 
numbers are: 732. !119. 993. 1053. 10M. 1055. 1056. 10m. 
1M'!, 1059. 1075. 1078. 1030. lOO2. 1083. lU99, 1100. 1113. 
1122. 1178.'1195. 1199. 1206. 1210. SUPPLEMENT No. 1229 contains a highly interesting article Jlivin:;t 
full data as to operating costs of horse and electriC 
delivery wagons in New York City. Price 10 cents 
each. by mail. For sale by all newsdealers or 
address 

MUNN & CO., Publishers, 

361 Broadway, New York. 

we can SUPPlY you. All SIzes 
nnillollnted� always 

R9memoer, we make 8 
ectinJl stones for all speor Ask for catalO{11U. 

The CLEVELAND S TONE CO • 

2d Floor. Wilshire. Cleveland. O. 
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