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MOSSBERC ROLLER BEARINCS 

S - 40 t 800l of Friction in all Bearings aVlng 0 ,0 with heavy strain. Total 
prBoodaddre88forBook. absence of heating. 

MOSSBERG & GRANVILLE MFG. CO., Providence, R.I., U. S. A. 
ROLLING, STAMPING, PUNCHING, AND WIRE DRAWING MACHINERY. 

AUTOMATIC MACHINE FOR MAKING 

SCREW EYES 
Roll Thread. Gimlet Point. 

All Sizes. r:r" Bood for Circular. 

BLAKE & JOHNSON, 
P. O.Bo x 7. Waterbury, Conn., U.S.A. 

SPECIAL WIRE MACHINERY 
DESIGNED AND Bun. T. 

(Mr. J. N. DENNIS In cbafge of tbls department.) 

Patterns designed for difficult Castings of Steel 
and Malleable Iron a Specialty. 

A MERICAN WIRE GOODS CO.. • LOWELL. MASS. 

The Van • • 

Universal 
Norman 
Bench Lathe. 
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amateurs to make a motor woicb mhrht be driven 'W .tn 
advanrage by a currput derived from a Jattery, and 
wnictl w()uld huve 8utnc1en� power to operate a foot lathe or any machme requiring not over one man Hower. 
"Itb 111lgure:; Contained In :;CIKNTIJr'C' AM �"H'AN 
SI�PPLKJ\.U.NT. No. f;41. !'r-ice 10 cents. To be bad Sl this ottlce and from sl) r;ewsdea lers. 

TRANSITS AND LEVELING INSTRUMENTS. 

��T'i,-n ELECTRlC LEVELS 

Sizes. 2 and 3 incbe.. Prices. 26 and 00 cents. 
ForBook<mi C. F. RICHA K D ," ON & SON, 
the Level. � P. O. Box 1m. Athol, Mass., U. S. A. 

"QUEEN" 

THE CARBIDES AND ACETYLENE 
CommerCially Considered.-By T. L. Willson and J. J. 
Suckert, Ph.D. A consideration of the carbides and 
acetvlene from a commercial pOint of view, preceded by 
a bnef history of these compound�, the methods of 
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AMERICAN SUPPLEMENT. Nos. 1 011i and 101 6. Price 
10 ('ents each. To be bad at this office Ilnd from all newsdealers. 

THE BILLINGS HAND VISE 
The Best Vise for Linemen. 

Drop Forged from Bar Steel. 
Interchangeable Part.. Parallel Jaws. 

Hardened by Special Process. 
IF Bood for Circular H. V. 

THE 81LLINGS & SPENCER CO. 
Drawer 3. Hartford. Conn. 

On  receipt of ten cents In stamps (practically 26:11 of re
tail price) we will send you one Of Our 

�-INCH AUCER BITS 

� • 

(bt mnwauktt Watn €Iwator 
(OR HYDRAULIC MOTOR>. a 

For Raising Cistern Water and 
Increasing City Water Pressure 
for Hlgb Buildings. -

NO TANKS REQUIR£D. 
or Soo<l for Circular. 

THE ERWIN HYDRAULIC MACH'Y CO. � ' 

58 Loan & Trust Bldg •• Mllwaulree.Wls. 
-- 0 - -

HOUTS AUTOMATIC TELEPHONE SWITCHES 
Some of Its advantages: 1st. It Is strictly 
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nection between subscribers is direct and 
instantaneous. 4th. No central office ope-
���.

to ���. 1J:tlo::; i:!arr:li����it�tS:d 
service at all hours of day or nlgbt. or This Ilppllance is sold outright or at option of customer, and fully 

B u �at�� �o����C��� �ingS" 
The dllference In oost Is little. We guarantee our appa
ratus and guarantee our customers against IOS8 by patent 
suits. Our guarantee and Instruments Ilre Both Good 

WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton Street. Chicago 

LarQest Manufacturers of Telephones 
exclusit'e�y in the Unitffi states. 

SO YEARS' 
EXPERIENCE. 

PATENTS 
TRADE MARKS, 

DESICNS, 
COPYRICHTS ""c. 

Anyone sending a sketch Ilnd description may 
quickly ascertain, free. whether an Invention iii probably patentable. Communications strictly confidential. Oldest Ilj<ency for securing patents In AmeriCa. We have a Washington office. 

Patents taken througb Munn iii Co receive 
epecial notice in the 

SCIENTIFIC AMERICAN , 
beautifully Illustrated. largest circulation Of 
anY_Bc.ientiftc journal, weekly. terms 13.00 �Jear; 
11.00sIX month .. SpeCimen copies and HAND 
BO<tK ON PATENTS sent free Addre&l 

MUNN &. CO. 
361 Broadway. New �ork. 

SCREW - CUTTING DIE HEADS 
SELF-OPENING and ADJUST ABLE. 

No. gauge 
CEOMETRIC DRILL CO" NEW HAVEN. CT. 

EUROPEAN AGENTS:� ����=H2'k:Ni�: =; �::='d. 

Revolution in EngraYin�. 
Hand engrave1"8 are backward &8 MS. writers were be· 

fore (',axton's time. They redesign each letter every 
time they cut It. We saw this ten years ago and fol· 
lowed It up. From suitable designs once made onr 
latest patent 

�1rt. 
cuts lettering and designs, raised or sunk. on any material 
that can be cu t. Better work and quicker at a tenth the 
cost of hand work. All sorts of people use them. Brass 
and general engravers, seal stamp and type makers, instrument makers, engineers, railways, "overnment works and arsenals. Send for an lllustrated BOOklet to 
Taylor. Taylor & Hobson, Slate Street Works. Lelces
ter.England. lIT U. S. patents for license or sllie. 

A fine cutting tool, perfect clearance. especially good 
In hard wood and for end bering. ALOO VAPOR LAU NOH IF' Send for Circu]ars uS a4.." Free. 

THE FORD BIT CO., HOLYOKE. MASS. I 

m 
Send for description Of onr new 

nO. 4 foot Wbttl 
Useful to the Bicycle Repairer. 

W. W. OLIVER. 
o 1480 Niagara Street. Buffalo. N, Y. 

CAUSE OF LUMINOSITY IN THE 
Flllmes of the Hydroearben Gases.-By Prof. Vivian B. 
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tained in SC'I tr.NTIFIC AMERICAN SUPPLEMENT. Nos. 
1111� nnd 1013. Price 10 centl!each. To be had at 
t his ottice and frum all newsdealers. 

Engine and itelm Con· 
fro lied from 80w. 

Latest Improved and only 12 
to 1 Motor now ready for tbe 
market . 18 to ro ft. J.Jauncbes, 
2.3, 5 and 7 horse power. No 
Licensed Engineer or Pilot 
required. Bpeffi and Safet'll 

�'tI.'t1:ateeof G� r:t.r:3� 
MARINE VAPOR ENGINE CO. 

Jersey City, N. J. 

Boats, Skiffs, Canoes, Launches 

, 
� mgb Ilrade Spcrtlng. 

Athletic. G�lImastlc. and 

,W £II J if ; i :Jcsa!
I
!'r� ��J

l
i�S'to�� - - per cent. lower than other 

reliable dealel"8. pr Cat alogue on application. 
SE COND-HAND LAUNCHES ALWAYS ON HAND. 

WIll. WOOD, 11i West l;l;)th �t .. New York. 

KRAFTUBERTRAGUNGSWERKE RHEINFELDEN . ���:�Yon�hlhy��I����Ye?�;ft�e;Y:�:' 
16.""00 H. P. NOW AVAII.ABLE. TO BE INCItEA!'\�;n TO :111.0110 H. P. The Company Is in a pcsltlOn to let electric energy at exceptlonall.v cheap rates and. on the most favorable 

terms Tbey also offer to applicants wishing to establish themselves near the works.. s.ntable land on eIther the German (Badl.h) or tile Swiss side of the Rhine, In the vicinity of Important rai lway lmes .. Cheap laber. 
For 11Wt/l1;r 'nJormaUon pIeau addre88 The Manaaer. Kraftubertragungswerke. Rhelnfelden. Switzerland. 

Malt drying apparatus. W. H. Prinz ....... ........ 580.1l72 Mantles. means for transporting Welsbach or . other, 1.', Stites . ..... .............................. bSO,626 Match strl ker. H. Payton . ......... ... . ....... .... . . .  580.710 Metal. manufacturing manganiferous, Cabot & 
Met��U����cturiIi.g··waiiganiferou8:· 'Ca bot"&, 581

,765 
Vaughen .................................. ........ 080.766 

Meter. See Wattmeter. 
Mll'{O��.r'Wr��i!f�rdam .................•.••••.•• 580.522 

Motor engine. �'. G. & F. H. Bates .........•........ 580."'" Musical "instrument damper, mechanical, M. O. 
Claus et al . .................. '.'" "'.' ............ 580.376 Musical instrument damper, mechanical, J. Riedl 580,425 Nail raceway, E. Woodward •. . . .• . . . . . . . . . . . . .. . . . . .  580.589 

�:�ill�or�����:8,m:���;:i�: '1-:esl�f�J�z"tg·or 580,
556 cYeaning"E. Schweinelleisch .................... 580.733 Necktie. C. -"'. Damon ... ........ . ... . ................ 580.772 

��� rond:?w.gD'::���.�·.�:.��.���::::::::::::::::: from 
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i
�.�i.�� ... �:���:.�����: .. �: 580.652 Onion topper, A. E. & Wa Ii". Vrooman . ............ 580,7",2 

�!�ri·n�a���,sJ�i�B�g;e��:::::::::::::::::::::::: �:� Pail. wooden. J. P. Rust. . . . ..•.. . . . . . . . . . . . . . . . . . . . . .  580.651 
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LE"-D PENCILS. COLORI'lD PENCILS. SLATE 
PENCILS. WRITING SLATEB. STllll'lL Pl'lNS.GOLD 
PENS. INKS. PENf'IL CASES IN SILVER AND IN 
GOLD. STA'l'IONlllRS' RUBBER GOODS. RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

jUanufactory Established 11'61. Pa int, F. Kowals ky ................................... 580,409 Paint can. M.A. Marzyn.ki. ... . ... . ....... .... . .... 580.(14 DIXON'S Write the !SmootJlest and 
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580.731 Laot the I,onll'cst. 

�·ry ............. ............ , .. '.' ................. 580.782 American Graphite Mention SCIENTIFIC AMERICAN Pedal mechanism. W. S. Sharp neck ................ 580.512 PEN elL S ��
e
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�����':,t�!I�:.iir��:a��ns�a�i;}g:·R:·CMoore �:�� JOS. DIXON CRUCIBLE CO.. JERSEY CITY. N. I. 
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i
�. ��� ...............•.. 5&),578 Pipe cootinjl( apparatus. P. Boyd .. .......... ........ 580.760 Pipe coupling for compreBBed air conduits, A. E. 

'l'holnine ........................................... 580,607 
�1��t:�'it�"..\�it�a���I:CW:"Ke.ier::::::::::::::: �::: Pneumatic washer, }'. S. Blackmarr ................ 580,758 Post. See Fence post. 
�:a;�;������e;.ig:,J�·c�����:::::::::::::::::: �:= Press. See Embossing press. Filter press. Printer. check. S. Schwarzschild .................... 580.(70 Prinflers' leads and metallic rules. machine for 
pri����n�a�htie�W���gti::::::::::::::::::::::::: �:� 
Projectile. �'.R.Bull . . .. .. . .. . . . . . . . . . ... .. . ... ...... 58O.i)68 Projectile, annor piercin g , J. H. Carpenter ........ 580,0170 
p
ro

W���lst:��. ����i.��. �����.���.�. �:���:.�:. �:. 580,500 Puller. See Stopper puller. Stump puller. Pulp and ore sampler. F. W. Rossber� ............. 580.803 
���g::tr \tf�l'I:�:Apgar:::::::::::::::::::::::::: �:�b Pump. double cylinder. J. Worthington. .......... 580.(79 
���reglr�;�W.a��,B�tgy��.��:::::::::::::::::: �:m 
Rac:o%��k�n�W�b���:g:. ����

i
.� .. �� .������ 5&),790 

Rack. See Display rack. Revolving rack. Radiator. Crane & Kilgore ........................... 580,572 
�h\..'f.�a!gik1n�·f�J:��: 'Q: 'Myer,;:::::::::::::::::: �:�� 
Rai�ie���;���?D��I!?:.�'.��.��������.���,� Railway switch, D. O. Brunner ..................... . Railway sWitch

'R
E. D. Snow ........................ . 

It:�ra�et!eH�e r�r.nd .......................•...... 

Refrigerator. T. yarbrough ......................... 580.U8 

::�f!f:��
t
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�:li��e� E lmer ................ 580,546 
Register. G. P. WadleIgh ............................ 580.(76 
�f�s:Va�8�l ��iteg���fs�:�: .�:.������� .. ��::::: �:� 
�fri�IIi��5e�'��' �a�hi����E: 'LOvell::::::::::::: �:� Rivetinp: apparatus. electric, E. Thomson ......... 580,475 Rivetinll' machine. S. S. Caskey ..................... 580.771 Rock drill. T. Officer ....................... 58O.(61 to 580.(6iI 
}l:ggi����.U:.i��'w�;,�:����:::::::::::::::::::::: �:� Ro�e climber or combination tire escape, etc., E. N. Money ........................................... 580.�9( Saddle. hame •• , W. F. Haspei.. ....... .. ...... .. . .. 58O.ti16 
Sash, window, G. IJ. Hahn .. . . . . . .. ... . ... . .... .. . . . . 580,394 Saw set, gage, and jointer, combined, S. A. & D. H. Richardson .................................... 580.500 
t:tl������ir�:�e���B::::::::::::::::::::: �:� Scale. computing. E. Grover ............... _ ........ 580.6U Scale or other calculating machine, computing, 

F. L. }'uller ........................................ 580.783 
��i�:�.ir�����::::::::::::::·;:::::::::::::::::: �:�� Sealing" newspapers, etc., machine for, H. T. Sundstrom ............................ ............ 580.(73 Searchlight, electric, R. M. Hunter .......... .... .. 580,&36 
Self oiling drill. P. J. Hoenscheid ... ....... . 580,398. 580.399 Sewage treating apparatus. G. D. Mitchell ........ 580.793 

ACETYLENE GAS AND CARBIDE OF Calcium.-Al1 about the new t11umtnftnt, its qUlIlities, chemistry. pressure of liquefaction, its probable futul"e, experiments performed with it. A most valuable series 
of arti Cles, IIi ving In com plete form the )Jarticulars of 
t his l14ubject. Apparatus for ma k inJZ the �as. Contained 
In SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998. 
l:l��' a��t��13\.�1�12.!'0\t���Jd,·pla�!t�; M)��: pie and more elaborate type described and inust.rated 
in special acetylene Supplement No.1 0:»,... PrIce 10 
cents each. To be bad at this office and from all news. 
dealers. 

--�--
Subscribers to the SCIENTIFIC AMERICAN and SCIEN

TIFIC AMERICAN SUPPLEMENT. who wish to preserve 
their papers for binding. may obtain the Koch Patent 
FIle at the office of this paper. Heavy board sides. in· 
scription U Scientiftc American" and" ScientiOc Ameri
can Supplement" In gilt. PrIce ,1.50, by mall. or ,1.25 
at this office. Address 

MUNN &. CO., 361 BROADWAY. NEW YORK 

Headquarters for 
DUMPINC HORSE CART •• 

Wide and narrow tires. 
Low rates of freight from 
our works-'l'atamy, Pn.
to all pointe. 

HOBSON &; CO. 
No. 4 Stone St •• New York. 

Jld· . PI t·no a simple. artistic, per-
= manent, economIcal, Inlt a I and absolutely pure 

platinum photo-prlntlnj[ process. without developing 
toning. or mounting. IT Booklet Free. 
ACTlNIC·PLATINO CO •• P. O. Box No. 68, Detroit. Mich. Sewer gas trap. H. McEvoy ......................... 580.700 

Sewingmachine.E.B.Allen ........................ 580.355 SO SIMPLE A CHILD CAN USE THEM 
��:l���:��l��·f�ll�����.;lli·:G:W:B;;,;h·.:·:.: �:+� SUN ART Sewing mllchine quilting attachment. T. B. 

MAGAZINE CAMERA. 

sew¥ri'::�Ciii;;.;·qiiiitiii·· attaciiirieiii;J':Ei.· "Kiiili �:�� Folding Cameras. Sewing machine, shoe, (f Dancel .......... ........ 580,773 All i on in . f om Sewing machine shuttle. E. B. Allen .....•......... 580.356 e5 t� ,f&!:
a
il':�Jt JJ'n'{�. :% x 

�g-:ij�gp����i�g �i'�\';� '6�'),\:f{r!"e:e�����::::::: �:�� 1% picture. e5. 
Shafts or spindles. device for preve ntlng end r:r" Send 2 cent stamp for 

motion in. J. Himes ............................ .. 580.692 Dlustrated Catalogue. 
��:����:::�f.'t�t�"'���e��e�:.�������������·:. �:� SUNART PHOTO CO. Sharpener. portable and adjustable disk. J. Dur- Ij Aqueduct etreet, ROCHF.STElt. N. Y. 
She�r.;.;!ftable: cOllvertii:.i';: ili:iliiitemaii:::::::: �:� :..-=-===:.::....==="--�.:..::......:----.:...---

��:f� �!. f.l
t.'6����:::::::::::::::::::::::::::::::: �:� HALF A CENTURY Q.Ij� CYCLES.-AN 
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ng machine, grain, W. Kruger . .............. 5&),4� bnr���e�:i�Fm
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to
��: Sip:n, S. W. Scranton .......... . ....... ............... bBO,OO6 •• bone-shak er " and its successors. The tricycle. The 

�:g�'owp�:mg.feng�v:..�r:r&�%?np�r�!�����:::::::::::::: �:�" modern wheel .. Cycle build inK a 8cience. Points of 1m ... 
M 5&) 491 pro,"ement. 'l'he Dnenmatic tire. A hand and foot c�cle. 

���[�: ��?'gheli!.����!��·.::::·.::·.::: ':.: :'.::::: :: 580:513 With 9 illustrations. Contslned In SCIENTIFIC AMERI-

Slicing machine. fruit. 1. Scoville ................... 580.560 �:.r a�w:raL���t:nl��o..!:d �ewite:��.
cents. To be 

Smelting furnace. W. S. Johnson ................... 580.illl 
���k�0�����a��/'*�A1�h�d�:. �'. ����::::::::: �:lM Soldering iron

h
Page & Hopk ins .................... �.555 

�6t�1��Jh�:�!�tii:ea�:c�. �E�h*��kie'y: ::::::: 580:� Speed indicator. L. S. Starrett ...................... 580.482 
Spindle. A. Scheid .......................... 580.717 to 580.728 
Spinning machine. K. Engel .. ...................... 580.(5 2 Spinning ramie, etc., machine for, Burrows & Radclylfe .......................................... 580.636 ' Spinning, winding, and twisting machine, con· tinuous. G. Laurency ................•........... 580.HI 
Spoke socket. C. Schmidt ............................ 580.732 Stackers. detiector for pneumatic straw, F. F. Landis .......... ...... ....................... ..... 580.669 
��:::'t. f%�ubt�'a�u:��'d�k S. G. Dornas .......... 580.682 

Starching machine. L. E. Lane . .•••.....•.......•••• 580.nO Steam boiler. A. Stirling ............ ................ 580.603 Steam or hot water boiler. J. J. Blackmore ........ 580.3& 
Stool. piano. S. S. Goshorn.......................... 580.665 Stop motion. Woodrulf & McCabe .................. 580.539 
�l�gg��·e:t����:l�. sk"!' ��is ...................... 580.639 Stopper puller. J. A. Herbert ••. . . . . ................. 58O.5U Stove. fluid fuel or oil. J. W .  Jochim ............... 580.b50 Street cross walk. P .  McMenamin .............. .... 580.701 
�l���l �::re�: l1lfi�� t:;,�fe��::::::::::::::::::: �:� Strikinp: apparatus for metallic or other similar instruments. E. O. Uhlig............... . ........ 580.(36 Stump puller. E. M. Bliss ............•.•............. 580.759 
��rc�.p� "e'" 'EfeC�'i�s��iicii:' Raiiway 'switch:'" 580.7

lU Switch. A. Di Trani.. ................................ 580.779 
�i�e,�e'S�e �Xt���f�;;·t.ii:.ie:························ 580.6

U 
�:fe�.:.'��:,,"pr�t�n:'��Kr;'U8ier:::::::::::: :

.::::: �::m Telephone transmitter. Stromberg & Carlson ..... 580.434 Theatrical apparatus. portable. C. D. Kellogg . .... 580.405 Theatrical scenery, device for counterbalancing, H. P. Cashion ..................................... 580.77 0 
Thill coudling. Walker & Brown .................... 580.537 
���J:�\lmO��d

G
W�:r��'i-
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,;irip: iiiet.ii; J: if: Rams: 

580.7
55 oen... . .. .. .. . . .. .. ........ ...... .... .. ...... .. .. .. 580.801 Tie plate set and punch,'Funk & Henry ........ .... 580,486 

Time lock. tobacco box. G. W. Smith .............. 580.736 Timina- instrument, E. G. Dorchester .............. 580.573 
Tire remover, R. M. Otey ....... . .................... 580,604 
Tire tbrhtener, R. A. Medaris ........................ 580,50) 
Tire tightener. W. B. Taylor ........................ 580.(74 Tire. wheel. T. Bassford .......................... .. 58ll,(80 
19���'e !n�C���ve· maciiiiie: W: "S: 'shermaii::::: �;ii&'l 

(Oontinued 01& PaQ6 $71) 

Tho TYDowritor 
EXCHANGE, 

II Barclay St., New York. 

156 Adams St., Chicago. 

38 Court Sq., Boston. 

818 Wyandotte Street, Kansas City, Mo. 

ROTARY ENGINES. 
The various e1I'orts that have been made I)y Invent-
01"8 during several generations tc overcome the de· 
fects of this form Of motor were discussed In a 
series of articles published in the 

$dtntific Jlmnican Suppkmtnt, 
Nos. 1109, 1110, and 1111, Issues dated 
Apri l 3d. 10th. and 17th. 1897. These articles give 
the hIstory and development of the RotaTY Engine 
from tho> year 1588 to the Dresent day. The engrav· 
inp:s whicb accompany t11e article have been pre
pared from works on the subject of Rotary En. 
gines and from patent drawinp:s of recent inven
tions. many of them showing devices of th e greatest 
Ingenuity and interest. OopleslO cents each. 

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

SUPPLEMENT. e5.00 a year. 
Combined rates. with 
SCIENTIFIC AMERICAN f4. 

© 1897 SCIENTIFIC AMERICAN. INC. 
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