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an ordinary hot air furnace for the purpose of concen
trating a given amount of heat and conducting it through 
an interior pipe much smaller than the regular heating 
fiue of the furnace, thereby heating the air more thor
ougbly in the regular furnace fiue than is uaual 'l'his 
interior pipe is Rupported by radial projections in the 
regular fiue. The method of .uperheating a portion of 
the air is to attach to the exterior of the fire chamber of 
the furnace a metal box. one side of which is open and 
is held in contact with the circular form of the fire cham
ber and is open at the bottom. From the top runs the 
conducting pipe, whIch carries the heat to the main fiue. 
It appears to be a very effective appliance for hesting 
horizontally inclined fiues. 

APPARATUS FOR PRODUCING ACETYLENE 
GAS.- TH01u.s HOLLIDAY, Huddersfield, Eng. TWs 
apparatus is constructed to permit the use of the gas di
rectly from the generator, the surplus pressure being 
compensated for by the weight of water in adjoining 
compartmenb!. The gas holder is surmounted by a cis
tern of water in which is a worm pipe through wWch 
the generated gas discbar/!:es and which serves also to 
cool the gas. On a level with the gas holder, attached to 
its exterior, is a sepsrate generator, in which is placed 
the basket of carbide. Extending upward from the 
bottom of the gas holder is a pipe communicating with 
the water cistern above. As the water fiows from the 
cistern into the gas holder and fills the latter so that it 
overflows at tbe top into a pipe leading to the bottom of 
carbide receptacle, gas is at once generated. An exce88 
of back pressure forces the water out of the gas bolder 
into the cistern above. Snitable valves are provided at 
the bottom of the generator and gas holder for drainage 
and a clamped cover is upon the generator, permitting 
quickly the replacing of fresh for the used·up carbide. 

MILL FOR CUTTING TEA. - CHARLES HENRY 
BARTLETT. Bristol, Eng. This invention relales to mills 
for cutting tes, and cOll8isb! essentially of a revolving 
cylinder presenting cutting edges acting in conjunction 
witb the stationary knife. The invention has for ib! ob
ject to avoid injury to the cutting edges of the cylinder 
and the knife, which is frequel).tly caused by nails and 
other foreign substances in the tea. By means of a 
spring actuated detent, the knife is normally retained in 
an operative position, but it is free to yield to an excess 
of pressure. Friction gear Comes into operation after 
the detent bas yielded, allowing the knife to recede, the 
friction gear continues tbe motion until the knife blade 
is returned to operative position, the obstruction being 
meanwhile carried around and out by the cylinder, so. 
that the cutting edges are not injured. 

NOTE.-Copies of any of these patents will be furn
ished by Munn & Co. for 10 cenb! each. Please.end 
the name of the pstentee, title of the inventIon, anu date 
of tbis paper. 

NEW ]lOOKS, ETC. 
SAJOUS' ANNUAL AND ANALYTIC At. Cy

CLOPEDIA OF PRACTICAL MEDICINE. 
Vol. I. .. Abdominal Injuries" to 
.. Bri�ht's Disease." Philadelphia: 
The F. A. Davis Company. 1898. Pp. 
602. Cloth. 8vo. Price 11\5. 

This is the initial volume of a work calculated to afford 
material aid to the general practitioner, the teacher and 
the Mtudent: first, by abbreviating the time atid labo� 
that has heretofore been demanded in order to critically 
review any medical topic; second, to obviate the neces
sity for accumulattng a large, constantly increa.ing and 
expensive library devoted to specIal or exclusive sl1bjecb!; 
third, to record every detail of progreBB during the pre
vious decade, up to and including the current year; 
fourth, to lay the same, in connection with tbe negative 
and positive evidence, so concisely before the reader 
MIat he may at once grasp and solve a given problem 
witb a minimum expenditure of effort; fifth, to do away 
with expensive medical· indexes and index catalogues. 
F'inally, the work is provided with a supplement in the 
form of a .. Monthly Cyclopedia " that, arranged alpha
betically, keeps each .ubject fully up to date; this 
monthly is a pari of the cyclopedia and is a complete di
gest of current medical literature as well'. All told, the 
cyclopedia will consi.t of six volumes, and three voiumes 
of supplement, and will be completed early in 1900. Tbe 
ilI11stration� are of a class rarely seen in medical works, 
being models of c1esrness, exactness, and of the en
graver's and hthographer's art. The editor. Dr. Charles 
E. De M. SajOUB, and his large staff of expert associates, 
are to be congratulated upon the completeness, thorough· 
ness. and eminently practical character of this work. 
Tbe voll1me. moreover, is attractively bound and well 
printed. 
HEAT EFFICIENCY OF STEAM BOILERS, 

LAND, MARINE, AND LOCOMOTIVE. 
With Te!'ts and Experiments of Dif
ferent Type", Heating Values of 
Flues, Analyses of Gases, Evapora
tion, and Suggestions for Testing 
Boilers. By Bryan Donkin. Lon
don: C. Griffin & Company, Limited. 
Philadelphia: J. B. Lippincott Com
pany. 1898. 8vo. Pp. 311, 149 iIlus
tratiolls, tables, plates. Price $8. 

The present work is a very valuable one. It is a book 
which no stesm engineer can do without. It is 1Illed 
with tables of the most valuable kind. embracing hun
dreds of tesb! by an enginecr of high standing. The 
author has conducted many boiler test. and bas collated 
and compared a large number of reliable tesb! by others, 
so that the principles governing com bustion and efficien
cy in different types of boilers can be determined. The 
author has also added important chapters on combustion 
and kindred subjecb!. AI! excellent bIbliography ac
companies the work. 
THE PHYSICAL GKOGRAPHY OF NEW 

JERSEY. By  Rollin P. SaJisbury. 
With an Appendix. bv C. C. Ver
meule. Trenton, N. J: 1898. 8vo. 
Pp. 200. PlateI' and maps. 

This forDlB Vol. IV. of the final report of the State 
geologist. Like tbe preceding volumes. it is an import
ant contribution to our knowledge of this State, which 
has been surveyed in a remarkably thorough manner. 
Thc volume will prove of great value .to those who are 

J citutific �mtticau. 
in any way interested in geology or the State of New 
Jersey. 
VUTILIZZAZIONE DELLE FORZE IDRAU

LICHE E LA TRAZIO.E ELECTRICA 
SULLE FERROVIE. By Marchese 
Achille Afan de Rivera. Fro1ll the 
Nuova Antologia, July 16, 1898. 
ROlila. 1898. Pp. 26. 

NBUBAUTEN IN NORDAMERIKA. Ber-
lin: Julius Becker, Friedrich-Strasse 
240·241. 1898. Folio. 10 plates. Price 
$1.50. 

This is a section of a work which will include 100 plates 
and which is certainly well calcnlated to give foreigners 
an ides of some of our architecture. The plates are 
beautifully executed and the subjects are well selected. 
SUBMARINE TELEGRAPHS. THEIR HIS

TORY, CONSTRUCTION, AND WORK
ING. By Charles Bright, F.R.S.E. 
Lor.don: Crosby Lockwood & COIII
pany. 1898 8vo. Pp. 743. xxxvi. 
145 ]llustrations, plates. Price $25. 

The cha11le fOf' insertion _ tMa head 13 One Dollar a 
line for taCh insertion; aboot eiQht word3 to a Hm_ 
Advert13ements mUBt be received at publication ojfta 
as earlll aB Thursdall mDmW11l to appear in the fOllow
W11I WUk·813sue. 

Marine Iron Works. Cblcago. Catalogue free. 
.. U. S." Metal Polisb. Indianapolis. Samples free. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Oranted 
SEPTEMBER 6, 1898, 

AND BACH BBARINO THAT DATB. 
lSee note at end of list about copies of tbese patents.] 
ACid. ester of para-amldometaoxybenzoic. A. Ein-born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.34b GasolineBrazing Forge. Turner Brass Works. Cblcago. Adbesive compound. C. M. Higgins ................ 610.182 Adbesive paste compound. C. M. Higgins ......... 610.183 

Yankee Notions. Waterbury Button Co .• Waterb'y. Ct. Alarm. See Burglar alarm. Ancbor. expansion. D. U. Seaman et al.. .......... 610.308 
Handle&SpokeMchy.Ober LatheCo .• Cbagr!n]'alJs.O. Axle. lubricating. J. G. Obermier .................. 610.195 Back pedaling brake. H. M. Hunt. ................. 610.270 
Schw .... b Stamp & Seal Co, Milwaukee. Send for eat'g. �:��:��:l�p���t�·e�c�.����::: ::: : ::::::::::: �tg:m Bar. See Handle bar. Tu bular bar. F ERRACUTE Macbine Co .• Bridgeton. N. J. Full Barrel beading press. A. J.. Swett .................. 6]0.206 line of Presses. Dies ano otber Sbeet Metal Macbinery. Battery. See Secondary battery. Bearing. bicycle. C. E. Colegrove ................... 6]0.166 
Tbe celebrated" HOrDsby·Akroyd" Patent Safety 011 

Engine is built by tbe De La Vergne Refrigerating Ma· 
cbine Company. Fo( t of East 138tb Street. New York. 

The best book for electrIcians and betlinners in elec· 
tricity is H Experimental Science," by G�. M. Hopkins. 

Bearing end. G. G. Brown ........................... 610.341 Bearing for rotary disks. H. Ganswindt ............ 610.232 Bearing. roller. G. W. Dickiuson ................... 610.436 Bearing. wheel. C. E. Roberts ....................... 610.831 Bell. J. Oberle ........................................ 610.240 Bell. bicycle. L. Noel. ................................ 610.49. Bertb and settee for sbips. convertible. T. R. Turner ............................................. 610.421 
The present volume is based somewhat upon WOn- By mail. U. MUnn & Co .• publishers, 361 Broadway. N. Y. Bicycle brake. }'. E. BaldwIn ........................ 610.298 

Rl���l� §i�'dl�:<tl'.nl��ttv�nnaOg'h�:�:: : ::: :::::: ::::: �18:m schendorfl"s clMsic work, .. Traite de Tcliigraphie Sous- Michigan Military Academy. Bicycle bandle bar. J. Grady ........................ 610.352 M.arine." Even a cursory examination shows that it is Orchard I.ake Michigan. BiCYCle bandle bar. adjustable, J. M. Blasbfleld .. 610.469 Bicycle bandle bars, adjustable grip for. N. A. a book of great merit. A treatise on the subject h ... long Twenty-first year. Prepares for leading Universities. 
been needed, and the book appesrs to admirably fill this Graduates are now in Harvard. Yale. Princeton. Cor
somewhat neglected niche in electrical literature. It is 

I
nen. and University of Michigan. New gymnasium. 

surprisingly complete. and all phases of the subject, such 00 x 100 feet. Address Colonel Rogers. Supt. 
as the history, cOll8truction, and working of submarine IT Send for new and complete catalOgue of SCientific 
telegraphs, is adequately treated. For anyone who wlBhes and other Books for sale by Munn & Co .• 361 Broadway 

Bille. ............................................... 610.254 Bicycle luggal<e carrier. D. H. Streeper ............ 610.288 Bicycle lugl/age rack. G. W. Scbepman ............ 610.241 Bicycle packal<e carrier. D. G. Knittel.. ........... 610.40. Bicycle support. J. L. Knoll ......................... 610.186 Bicycles, etc .. propelling mechanism for. L. Bur. gess........ .. ....... .............................. 610.S82 Bill or toilet paper bolder. }'. Scbilz ................ 610.245 
a thoroughly up-to-date treatise on: the subject, the book New York. �'ree on application. Blacking stands. foot rest for boot. F. Muller .... 610.363 Blasting implement. Mino & Day ................... 610.306 can bC confidently recommended. It is profusely illus
trated, and the work is published in a fine form. 
MILITARY EUROPE. A NARRATIVE OF 

PERSONAL OBSERVATION AND PER
SONAL EXPERIENCE. By Major
General Nelson A. Miles. New YOl"k: 
Doubledav & McClure Company. 
1898. Pp: 112. 4to. Plate8. Price 
$1.50. 

There is no one better fitted to write upon military 
Europe than General Miles, who is every lDch a soldier 
and to whom we owe much of our military succe8s in 
our war with Spain. He writes interestingly about the 
.. Turkish and Greek Armies," the" Military and Nllval 
Glory of England as Seen at the Queen's Jubilee," and 
.. Military Maneuvers." There is no doubt that General 
Miles obtained valuable information on his trip, and it is 
certain that many of the good festures which European 
armies po88e88 would be incorporated in our OWl! if it 
were not for the evidently hopeless bureaucracy at Wash_ 
ington. 
EXPLOSIVE MATERIALS. The Phenome

na Rnd Theories of Exp\08ion and the 
Classification, Constitution. and Pre
paration of Explosives. By Lieut. 
John P. Wisser. U.S.A. New Yortc 
Van Nostrand Company. 1898. Pp . 
160. 16mo. Price 50 cents. 

The author is an instructor in the United States Ar
tillery School and is editor of the Journal of United States 
Artillery. The book gives much valuable informntiou in 
regard to explosive� in very condellBed form. 
SECOND ANNUAL REPORT OF THE COM

MISSIONERS OF FISHERIES, GAME, 
AND FORESTS OF THE S'l'ATE OF NEW 
YORK. Albany. 1898. Pp. 521. 4to. 
Plates. 

This is certainly amonli: the finest, if not the finest 
publication eve1 issued by any State in the Union, and 
is a credit not only to the commi88ioners. but to the State 
as well It shows exactly how reporte should be 188ued 
The day of dry and mUBty documenb! is certainly ·at an 
end. The volume is large, handsomely printed, freely 
illustrated witb colored and half tone plates and is bound 
in rich Holliston cloth stamped in black. The subjecb! 
selected for illustration are eminently pictorial and are 
of the kind which will delight the hunter, the fisherman, 
and those who like to pass a few weeks in a mountain 
camp. Although a cOll8iderable psrt of the report is 
taken up with statemenb! of accounts, report.., laws, etc., 
still there are chapters which are very interesting. . It is 
surprising to see wbat a really valuable book can be 
made from materials which in other hands would have 
been served up in the familiar rusty black cover and 
which is so. promptly cOll8igned to the waste basket. 
PROCEEDINGS AND PAPERS OF THE NA-

TIONALFISHERY CONGRESS HELD AT 
'l'AMPA, FLA., JANUARY 19 to 24, 1898. 
Washington: United States Com
mission of Fi�h and Fisheries. 1898. 
Pp. 375. 4to. 

This is an important collection of scientific pspers pre
sented at the congre88, and the commission has under
taken the publication of the papers and an abstract of 
the proceedings. 
A DETERMINATION OF THE RATIO (xl OF 

THE SPECIFIC HEATS AT CONSTANT 
PRES/lURE AND AT CONSTANT VOL
UME FOR AIR, OXYGEN, CARBON
DIOXIDE, AND HYDROGEN. By O. 
Lummer and E. Pringshei1ll. Wash
ington: Published by the Smith
sonian Institution. 1898. Pp. 29. 

BULLETIN OF THE GEOLOGICAL INS'frfU
TION OF THE f)"NIVERSl'fY OF Up
SALA. Edited by Hj. SjOl·g-ren. Vol. 
II!., 1896-1897. Upsala. 1898. Pp. 
457. 

The Process Year Book for 1898. pub
lished in England by Penrose & Company, which we 
have already reviewed, is sold in this country by G. 
Gennert, 24 and 26 East loth Street, New York city. 
He is the American agent for this beautiful publicntion. 

.. Art Education" is a new pUblication 
devoted to ari intere@b!. It is issued by the J. C. Witter 
Company,76 Fifth Avenue. New York city. This is a 
sumptuous quarto filled witb excellent half tones and 
line engravings. It seeDlB to admirably fiJI a much neg
lected niche In American journalism. 

HINTS TO CORRESPONDENTS. 
Names and A ddress mJ1Bt accompany all letters or no attention will be paid thereto. This is for 01U information and not for publication. 
References to former articles or all8wers should give date of paper and p�e or number of question. 
I nq 1I1t'le" not answered ill reasonable time should De repeated: correspondenb! will bear in mind that some aUBwers require not a little research, and. though we endeavor to reply to all either by lettei or in this department. each must take his turn. 
RII yers wish10g to purchase any article not advertised in our columns will be furnlBhed with addresses of houses manufacturing or carrying the same. 
Special 'Vrltten Information on matters of personal rather than general interest cannot be expected without remuneration. 
Scientific American SlIpp]ements referred to may be had at the office. Pnce 10 centl! each. 
Books referred to promptly sopplied on receipt of 

Bleaching powder. process of and apparatus for making. V. C. Driffield et al ...................... 610.265 Block. See Pulley block. . 
Boiler. See Stand boiler. Bone cuttinl/ macbine. C. Trick ..................... 610.335 Book. account keeping. 'I'. U. Knil<bt .............. 610.451 Boot or sboe trees. fore part for. O. 1. Howe ...... 610.235 Boot tree. W. W. Watts ............................. 610.506 Bottle, C. J. Moore ................................... 610.862 Bottle corkin" macbine. G. G. Brown .............. 610.381 Bottle. non-refillable. H. Starck .................... 6l0.�11 
!��le ��p�!tcIfi' �;,i.bi��:ic· i;ox·.· · Paper'b'ox: 610.19; 

Remailable box. Box, A. B. Cowles ........ ........................... 610.4:' Brake. See Back pedaling brake. Bicycle brake. Elevator brake. Brake. H. W. Albrigbt.. ....... ..................... 610.4�" Brake sboe. G. Kelly ................................. 610 .• 2, Broom. H. Tbompson ................................ 610.200 Broom support. A. J. Gallaway ...................... 610.351 Buffing macbine. automatic. V. H. Curtis ......... 610.433 Burglar alarm, compressed air, W. M. Frisbie • . . .  610.482 Burner. See Gas burner. Vapor burner . 
6:::'r!gq��f::i��·c��:. � 1�s���t::::::::.::'::: �l%:� Cane and gasligbt. combined. E. N. Dickerson .... 610,478 Var. Griffin & Hogan ................................. 610.442 Car. convertible band. P. Armstrong .............. 610,2117 
g:� agg� �op"ekr'aiin�-l�'iNgc"�ng·mecliaiii,;m:·E·:C: 610.427 

Vanst()ne ...................................... ... 610.505 Car. dumping. Williamson & Pries .. .............. 610.218 Car fender. H. Lebrer ................................ 610,238 Car seat. 'l'esseyman & Kirby ....................... 610.28\1 Car wbeel. W. 'r. Snyder ....... .................... 610.501 
shonld be distinctl� g:m:�� ���t::l� ��ff�in��Y�f:' Edwards:::::: �18:� price. 

lUIneral8 sent Cor examination marked or labeled. Carriage. motor. W. E. 'l'wicbell .................... 610,503 Carriage. sel f propelling, V. E. Pretot ............. 610.460 Carrier. See Bicycle packq;te carrier. Lu�gage 
(7491) J. A. A. wants to know (1) the Cas��r�:�· silverware case. proce88 of mending negatives, that is, where holes are Casb register. A. I. Blancbard ... .................. 610.379 

made in the film by scratching, or the fllm began to t::� r�:��!�!j. Ja�·l'!i�?g::::��� ... ii."M;;C;;rmicI<; 610.492 
fnll so the emulsion /!:ot soft and bare spob! were made. 610.365. 610.366 
How can these be filled up? A. Use Gihon's opsque and g:t:?:g�':.';.��t��tJ;!in��.��:::::::·.:·:.:::::::·:.:: �l%.� a pencil camel's hair brush. See also S��ENTIFIC AllERI- Vhain guard. G. A. Waters .......................... 6]0,313 
CAN SUPPLEllENT, No. 658. 2. Describe the proce88 of Cba:.si:�:\!'i��.i�:.:�� .. �.�.���������.��.l.�l.���:.� .. 610.434 solandi printmg as used by botanist... A. We suppose Cbimney and smoke fiue. masonry. C. H. Ganzel. 
it is like the blue print process, using a natural leaf in Cig�:·cuti;,.·and .. a,iverti8in·g·d.;V·i ·Ce:·COmbiiia.: 610.396 
place of a negative. 3. What would be the proper size tion. ll. nykeman ....... ........................ 610.388 
ota camera for amateur use and what style of lens would Cig�i�r�k��:�.i�: .f��. ��.k��� �.l �.��c�:.J: .�'. 610.261 
you recommend.? A. A 4X5 hand camera with an astig- Cigarettes, macbine for making all tobacco. H. 

mat or rapid symmetrical lens. 4. Please tell me how to Cist�������i�ii dey;' c';: W: 'M,' 'Rickett.::::::::::: gl8:irJ 
make fiash light cartridge.? A. See formula in SCIEN. Clasp. See Corset clasp. 
TlFIC AlIlERlCAN SUPPLEllENT, Nos. 1062 and 1080. g:��":r. m'�t:.; LF1I���r. i�t' 'ciean';,:" 'Window 610.448 

cleaner. 
(7492) A. I. B. says: Will you do me Clock train. electriC. C. M. Crook ................... 61U.229 

tbe kindness to explain the followin/!: statement appear 8��tb�!J' ��:: :;�ti�l f8� ���o� .. �: .�: .����::: tl?,j\� 
ing on psge 531 (fourth line hom top of psge) of tbe Coloring extracts. making. W. T. Scheele. ......... ti10.2tc 
seventeenth edition of •• Experimental Science," by 2g:����e�at>���:ljoi� ef����� ��ii���::::::::::::: g}[;::l � George M. Hopkins, and published by you : .. Where Composite pipe, 1<:. J. Braddock .... ................ 610.�24 
several lamps are connected in series and tbe series are 8g�E[��!;�.e J:u��Fft�':,��.:l'd�����.��::::::::::.::: ��g:m 
cOnnected in parallel, if one lamp of a series should fall, Cotton elevator and distributer. automatic, H. J. 
the other lamps of the series would be useless without Cou �p,:':,le�'oo"Pij,'e' coupiiui!:" Pipe' a·n,ni,;.e 610.293 
SOme device for automatically thrOwing into the circuit CUl������Jlj. :r.b�,!!r���.�l.i��: ....................... 610.176 a resistance equivalent to that of a lamp, thus maintain- Cup or pail. J. W. Scoles ............................. 610.285 
ing the same resistance in the circuit." What I wish to Current regulator. direct, }'. E. Ramsay ........... 6]0.(13 
knoll' psrticularly is what is meant by "some device for g��:::I� �t�:t��r?ra�:�:t c.c�·rKpil�.:: : : '.:::::::: �&� 
automatically," etc. A. When electric lamps are used Cut���i,e�ee Cigar cutter. Noodle cutter. W eed 
in series, should one of the series be extinguisbed, the Cuttillg 011' apparatus. J. B. Rensbaw .............. 610.330 
whole of that series would go out, because of the broken 8��1: �:3311!'.gfl.e::: f.°iI�rC�·h���.��::::::::.:: �}g�� 
circuit. To prevent the resUrom going out, there is at- Dental enl<ine. J. D. Wilkens .......... ............. 610.2U 
tached to the lamp an automatic device which cub! in a E:��b'��l�.�.�l.����.e� •. � ... �:.�����:::::::::: �g::� 
circuit for the current around this lamp and the current DiS� �ralri���.� . ��.� .�o��:�.t.�.���.� •. �:�: .�. �'.�'. 610.U7 
is not cut off from the senes. Tbe rest of the lamps B�J'i':,b����p�;,���i'c�'j·:iiorsil(;ld::::::::::::::: g:g:f� continue to burn. This circuit around the broken Door bnn"er. E. Y. Moore ........................... 610.409 lamp must have a resistance equal to that of the lamp, in Door bolder. G. Hall ................................. 6 l0.1!99 
order to keep the current in the series the same as before. �:��t�i��u'!:ni��:l'W.EM�'k�:�I!��.ll:: ::: :: ::: :: :: �l&�� 

(7493) J. A. R. says: Can you describe B��l�� f��e�I';."lldH d;�r/rancis ....................... 610.31» 
the proce88 of working carbon in making one of the ele- E;� ��!3' ';,:'kei';�:W. �e�'!�r3.''[bijeicke:::::::::::: �l&:�� menls of an electric batteryce1l1 I wish to construct a Dye and makin!! it. Violet MZO. O. Ernst ............ 610,349 
celi of battery of my own design which will require a �re';;t�i':,s��I�����: :.·Sr.�l��r:·an·d·coni aci·ujjv;irli: 610.367 
carbon plate of peculiar shape which cannot be supplied tus for. R Lyon .................................. 610.406 
by electric .upply houses here; sO I have decided to Ele���i�����;r �;.t'kn.!!.%'.:'.!;t:,rr�l.��.���� ��: ��a�s 610.350 make �nc, provided th: process lsuot too difficul�an uo- I �1:;t�I�:I����n� •• �J:;n���dc':,':t���riinivoitag.; 610,402 dertakiog. Can you gtve generallOforlnatlOn WhICh w.ll I and volume of. H. WIlliams ..................... 610.509 
be of UB') to me? I thou/!:ht probably carbon could be ob· �Ievator. ,See C�)tton elevator. Safety elevator. 
tained in crude form, whiCh, after undergOing a process �l��:���·b�a�,;. �d'.a���·;"n:::::::::::: : ::::::: :::::: : �:� 
ot puiverizlD/!: and psstin/!: together,could be made to Eles��'j,.c��tr�llin.g .���i.�:: .. :�:�.t�.i C: .. ���� . . � 610.197 
conform to the shaJ:'e required. A. ClIl'bon plates and Ew�roidering mnehin. jacquard mecbanism. It. 
rods are made from pulveriz"d coke aou lampblack, El\l:t� tusieiu;i': 'A:: 8cbiiipbacii:::::::::::::::.:: �:8:�� mixed with gaR tar or asphalt and a cheap molasses. Enlline. See Dental engine. Explosive engine. 
This IS pre88ed 10 moulds by hydral1Jic pressure, and. El\gIf:;!:��:.:'t��n'ior increaSing crank tbrow of. heated in ar. oven to decompose the carbonaceous ma- G. M. Hugus ...................................... 61O.,f;H 
terials and drive off the gascs. This is often repeated ��rg����ge',';:i�,::.nl·. fv�n�'!o�:::::. : ::::::::::::: �t8:!M; seve�1 times, dipping th: car�ns in sirup between the ::��f;,tosee S'l�br;S!lr e:�':,���·bric. heatmf('3. One f01mnla gtven IS: �'ence building applillnce. wire. J. T. T. RiSinger 610.489 

Powdered coke .. ................ ....... 15 psrts. Fence macbine. wire, O. N. Owens ................. �10,51� 
Calcined lamp black .. ...... .......... 5 �:��: �i��bi�ueCk":"�: :.;l!n��l����.�.::::::::::::: �t8:�� 
Special sirup ........................... 8 Fen�ftfi'a����i.��. ��.� .�.���.� .�.����. ���� .�'.�. 610.217 

Mix with water and mOUld. Fiftb wheel. J. Edgar ................................ 610.173 Finisbing macbine. C. 1.. Wiedricb ................. 610.29;; 
Thp. answer to query No. 7475, by some l Fire box door opening or closing device. Grimn 

means, was printed with a siight error in it. The last Firte�:l�:�·i: .. Iier·:;,iii;,;;i.:iic:And;;r8oii&·MOhii �J8:�� 
sentence should read: The square root of this result is Fir'in:��.n!i�'M'�ewi�;:�u1::�.s.�����. ����.���:.a�:�: 610.� the lifting power in pounds. The formula as given in Fireplace heater. J. B. Oldersbaw .................. 610,196 
ai&ebratc symbols is correct. (ConUnued on page 190) 

© 1898 SCIENTIFIC AMERICAN, INC. 



ORDINARY RATES. 

Inside Paare, each insertion. - 7lJ cents a line 
Back Paare. each insertion, - - $1.00 a line 

DrF"r some classes of Advertl.gement , Special and 
Hirlher rates are req11irea. 
'rhe above are cha.rges per a.ga.te line-about eiJZbt words per line. l'his notice sbows the width of the i Ine, 

r��1�8��� �� ��t��erate��a��: {fn� �;�e���: 
���ve� ��e J�t1��f{oe:SOffi��V:srt�8aer\ne�8 T�!!�;\�; morning to appear in the fuUowiD2 weekrs issue. 

Star * 
Lathes 

foot power 
Screw ••• 

••• cutting 
Automatic 
Cross feed 

9 and 1 1-inch Swing. 
New and Original Features 

Sendfor Catalogue R. 
SeDeca Fall. Mfg. CompaDy, 
696 Wat.:rSt.,SeDeca Fal18.5. y. 

AMERICAN PATENTS. - AN INTER-
esting and v .. luable table showing the number of patents 
�':,t��etg�I�':te f=Ot�Se s�:J�:n:P8gw':;blghti'.:,���: 3I, 1894. Contained in SCIENTIFIC AMERICAN SuP· 
PLEMENT, No. 1 tHJ2. Price 10 cents. 1'0 be h .. d at 
this office and from all newsde .. lers. 

.PCWER & FOOT I SHAPERS.PLANERS DRILLS 

.... AT H E S. �DC��NpEprmp 2�T�lIJ�ul��t� 
SE BASTIAN LATHE CO 120 CULVERT ST. CINCINNAT 1 .0 .  

TOOLS Every kind of 
Tool for Steam. 
Gas, and Water 
Fitters. Eve r y 
T o o l  h a s  our 
personal ar n a r 
antee. We bave 
been the · Lead-Ina Tool Mannfacturer8 for Fifty Years • • •  

W A LWORTH M FC. CO. , 
20 OLIVER STREET, BOSTON ,  M ASS. 

SAVE%YOUR FUEL 
By uelng our (stove pipe) RADIATOR 

With its 120 Cross Tubes, 
ONE stove or furnace does the work of 
TWO, Drop postal for proofs trom 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
where we have no aotlve agent we 
will sell at wholesa.le price. Wrlteat 
ouae. 

ROCHE8TER RADIATOR COMPANY, 
8:4 Furnace St., ROCHE8TER, N. Y. 

Gas Blast Furnaces 
lAS PRODUCERS 

.AND 
P R ESS U R E  BLOW E R S .  Few lU'lUtrated Pamphlet , apply t o  

AMERICAN GAS FURNACE CO, 
23 John Street, New York, N.  Y. 

Water Emery 
Tool Grinder 
Has DO pumps no valves. No 

piping required to supply It with wa.ter. Alwa.ys ready for use. Rim .. ���� 
.. t?g��ructlon, 11:0St efficient 

f7'" Sendfl>rcatakmuand price • 
W. F. & JNO. BAR NES CO. 

1 999 Ruby St.,  Rockford, I I I .  

WOODWOR KINI MAC H I N E RY.� For Pl .. nlnl<. MillS, Carpenters, 
Builders, Furniture, Chair. Vehicle, 
Wheel .. nd Spoke M .. kers. etc. r:r Cl>rrespl>ndence Solicited. 
Illustr .. ted 3U-p"lIe C .. talogue free 
to manufa.ctur�r8 a.nd foremen. 

T H E  ECAN CO. 
327 to 347 West Front Street, 

CINCINNATI, OHIO. 

PHYSICAL AND SCHOOL APPARATUS 
TOE P L E R  HOL T·Z 

SELF CHARI IN I 
MACH I N E  

School, College or 
work. 

pr- Circular free. 

E. S. RITCHIE & SONS, 
Brookline, Ma88. 

The Forbes Patent Die 
Stocks for Hand Power 

Ten Inch pipe cut o1fand threaded 
by one ma.n with ease. 

IT Send II>r Cataloglu. 

CURTIS &. �U RT I S , No. 56 Hand Machine 6 Garden St., BrIdgeport, Conn. RanJZe�to 6 Inch 

THE COBURN PATENT TROLLEY TRACK 

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

JJr' Send fl>r Book. 

THE COBURN TROLLEY TRACK MFG. CO., 
HOL YOKE, MASS. 

J tieutifit �mtri,au. [SEPTEMBER 17. 18<)8. 
Fireproof construction for partition. and "all., 

F. Omeis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.457 Fireproofing and dea.fening for fra.me structures. A. De Man.. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  610.435 

t:l��e�i��t �r.,��';,��� IR���gld8: :  : : : : : : : : : : : : : : : : : �lg:M� Fly catchers. apparatus for makmg, O. J. Milne . .  mO.l92 �'olding table. C. H. Honllkins . . . . . . . . . . . . . . . . . . . . . .  610,2bll Food, cattIe . •  1. S. Cochran . . . . . . . . . . . . . . . . . . . . . . . . . .  510.258 Fruit grader. G. M. Petersun . . . . . . . . . . . . . . . . . . . . . . . .  610.458 

t�:-;;:�;81 ���c����11o���:i.ej. M. Hartman . • . . 610.302 Gage. S. A. Seat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,286 

a:: ������: �: kbPn�w�.I.I: : : : : : : : : : : : . : : : : : : : : :: : : : : :  �l%:� G .. s burner. Incandescent. P. G. De SChodt . . . . . . .  610.283 Gas, carbid cartridge for a.cetylene, E. N. Dicker. son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.171 Gas lIener .. tor. acetylene. W. A. McCune ... . . . . . . . 610.306 Gas. water. etc .• means for automatically con-trOlling supply of. J. S. Coe . .. . . . . . . . . . . . . . . . . . . .  610,343 Gate. See Nursery gate. Gate. J. O. Marks .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.407 

8:��·�h!;;I?1.I';[:'Wijliam8 . . . : : . : : : : : : : : ·. '.: : : : : : : : : :  �l%:�n 
g:�����o:�ri��l1;����n�at;r�' Gerard . . . . . . . . . . 610.178 

��sS��i�n:p':;aht��·�. �:'��n: : : : : : : : : : : : : : : : :  �18:�!3 GOlf playlnJZ apparatus. W. H. White ... . . . . . . . . . . .  610,336 

�:i����a;:tm �em�c�������r�ob�iver.:: : : : : : : :  : :  �t8:�� 
a��nb��f. :�� �� 'h'; ��� ��rVO�d:::::::::. ii:io,29t( �!8:� Gunpowder and making same, A .  Singleton . . . . . .  610,417 Hand drill. J. McSweeny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.455 

U:��l: �':,�. ie�os��·!tWn8· or ' iile iiie: T: 'B: 'Xb: b'10.328 

bott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,425 Hanjler. See C-oat ba.nger. Door banger. Jour-naJ banger. Harrow. wheel. N. Fournier . . . . . . . . . . . . . . . . . . . . . . .  610.:lOO Hay rack. W. Gamble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.395 Heater, See Fireplace beater. Water beater. Heatinll furnace. J. P. Molby . . . . . . . . . . . . . . . . . . . . . . .  610.27a Heel shaver for sboemakers' use. II. Brinker .. . . . 610.512 Hinge. lIate. H. Reno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.24;1 HOisting appar .. tus. G. A. BidweiJ.. . . . . . . . . . . . . . . . .  610.318 Honeycomb foundations, machine for paperinjl and pllillg artitlcial. E. B. Weed . . . . . . . . . . . . . . . .  610.252 Hooping casks. ba.rrels. or the like. ma.chinery 
for. J. Anthon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.221 Horse detacher. R. L. G .. untner . . . . . . . . . . . . . . . . . . .  610.484 Horseshoe. G. W. Davenport . . . .. . . . . . . . . . . . . . . . . . .  61O.47ti Horseshoe calk. R. Whitaker . . . . . . .. . . . . . . . . . . . . . . .  610,212 Horseshoe. elastic tread. F. Galley . . . . . . . . . . . . . . . . .  610.ll'.II Hub holding device. Collier & Rathburn . . . . . . . . . .  610,16; Incandescent ma.ntles, machine for cutting. H. 
E. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.213 Indicator. See Station indica.tor. Jack. J. S. Schlosser ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,246 .10urnal hanger. A. �'redrlckson . . . . . . . . . . . . . . . . . . . .  610.440 

��:::ti,i':"m��hi�i��circular. C. T. Stetson ... . . . . . . .  flO.461 Label holder. H. A. Ames . . . . . . . . . . . . . . . . . . . . . . . . . . .  61O,33S 
t:�:lf������/8:';e��':'���yer8: : : : : : : : : : : : : : : : : : :  �lg:�� Ladder. step. G. W. Hoover . . . . . . . . . . . . . . . . . . . . . . . . .  610,487 Ladder. step. H. Schubert . . . . . . . . . . . . . . . . . . . . . . . . . .  6111.284 Ladder, store service. W. K HetJner . . . . . . . . . . . . . . .  610.2'U I�a.mp1 a.cetylene gas generating, W. H Dennis . .  filO.477 Lamp, acetylene JZas JZellerator. H. W. Wells . . . . .  610.210 Lamp. miner's safety. W. Best ... . . . . . . . . . . . . . . . . . . .  610.011 

t:�t ��!���c:.·J .. {in�����· . .. :: .... :: .. .. : :'. : : :  : '. : :  .... ��g:t\� Lathe. double t.urret. J. W. Brown. Jr . . . . . . . . . . . . .  610,:l19 Linotype machine. T. H. Catherall .. . . . . . . . . . . . . . .  610.2'28 Linotype machme. C. Muehleisen . . . . . . . . . . . . . . . . . .  610.4104 Lip turning machine. M. L. Keith ... . . . . . . . . . . . . . . .  610.326 Lock. See C .. r door lock. 
Lock. M. Signorastrl ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.3;3 Locomotive enjlines. mecbanical sijlnal indicator for railwa.y, J. Cra.btree . . . . . . . . . . . . . . . . . . . . . . . . . .  610.386 Loom for weaving fringes. J. Ferguson . . . . . . . . . . . .  610 • .lm Lubric .. tor. T. Blom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.222 LUJZg .. ge c .. rrler. D. M. J. Wall . . . . . . . . . . . . . . . . . . . . .  610.251 M .. tch box. E. I. B. C .. rrothers . . . . . . . . . . . . . . . . . . . . . .  610.227 Matcbes. manufacture of. E. Lagneau . . . . . . . . . . . . .  610,3:)7 Milk cooler. C. C .. hoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,299 Mill. See Grinding mill. Windmill. Motor. See Wave motor. l\lower. lawn. O. B. Plckett.. . . . . . . . . . . . . . . . . . . . . . . .  610,200 MowinJZ machine. A. J. Simmons . . . . . . . . . . . . . . . . . . .  610.287 
Mu1f. G. C. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.187 Music box. Valiquet. & Sueur ... . . . . . . . . . . . . . . . . . . . 610,504 Nail extractor. Le Roy & Converse .. . . . . . . . . . . . . . . .  610,3f'00 Nail or sluJZ strip. S. M. Cutter. . .  . . .  . .  . . . . . . . . . . . . .  610,4;5 Noodle cutter. B. J. Neuenschwander . . . . . . . . . . . . .  610.2.5 Nursery gate. P. Motley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �10.193 
Nut lock. J. R. Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,446 Optician's instrument for adjusting spectacles. S. W. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.301 Oxyc .. mphor and makln" it. O. Manasse .. . . . . . . . . .  610,361 PadlOCk. permut .. tion. W. F. Wible . . . . . . . . . . . . . . . .  mO,424 Paper box. G. A. Bisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.255 Paper box. P. B. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.:164 Paper cutting and winding machine. F. MeiseL . .  61fJ.a29 Paper making machine. D. B. McMurray . . . . . . . . . .  610,493 Pen, fountain. C. W. Bom .. n . . . . . . . . . . . . . . . . . . . . . . . .  610.428 Photollrapher's lantern. W. Neil .. . . . . . . . . . . . . . . . .  610.184 PhotographiC developing .. pp .. r .. tus. M. Fernekes 610.392 Pipe. See Composite pipe. 
��g:,a�gp ��iuc�uf�:n���:ia�::ing ' composite 610,359 

non-corrOdible, F.. I. Br .. ddock . . . . . . . . . . . . . . . . .  610.223 Pipe coupling. T. Davey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,a21 Pipe wrench. D. C. Johnston . . . . . . . . . . . . . . . . . . . . . . . .  61O,4.'iO Plow. lIanll. G. W. De Witt.. . . . . . . . . . . . . . . . . . . . . . . . .  6l0.:l8; Pocket. safety. H. L. Broad . . . . . . . . . . . . . . . . . . . . . . . . .  610.513 Post land .. nchor. E. W. Hill . . . . . . . . . . . . . . . . . . . . . . . .  610.184 Power. apparatus for converting beat into. W. E. & E. F. Prall . . .  . . . . .  . .  . .  . .  . . .  . . .  . .  . .  . . . .  . .  . . .  . . . . .  610.459 Press. See Baling press. Barrel beading press. 
t:::��'re"r 

aFg:r:::::e�:�:oo�p�oh.iW:,��T ;t'ii:'",: 610.333 

Ritchie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.3;0. 610,371 Prunes for drying. apparatus for preparing, W. C. Anderson.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.377 Pulley block. 1. M. Dotson . . . . . . . . . . . . . . . . . . . . . . . . . .  610.172 Pulley. grip. A. S. HaJlidie . . . . . . . . . . . . . . . . . . . . . . . . . .  610.353 Pulverizer and harrow. A. V. Nelson . . . . . . . . . . . . . .  610.456 Pump. sand. , . Hanson.. . . .  . . . . . . . . . . . . . . . . . . . . . . .  610.325 

n"c�'ayS::.,:iC,f�\," .. ��p�: ::g:: Dlspl .. y rack. Radiator. heat storage steam. J. A. Thornton . . . .  610.292 Railway collector. electric. F. S. Pe .. rson . . . . . . . . .  610.U1 Railw .. y, electric. J. C. Henry . . . . . . . . . . . . . . . . . . . . . . .  610,445 Rallw .. y switch .. nd lock apparatus. J. W. Thomas. Jr ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.419 Rallw .. y switch operating mech .. nlsm. J. W. Thomas. Jr. . .  . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.420 R .. i1way track securer. T. Sherwood ... . . . . . . . . . . . . .  610.204 Recorder. See Time recorder. Recorder for conveyances. E. T. GIIIIl .. nd . . . . . . . . . 610.268 RefrigeratlnJZ system s .. fety device. J. M. Dortch 610.438 Refrigerator cars. etc .. airpulifying and refriger-
ating s ystem for, E. C. Nichols.· . . . .. . . . . . . . . . .  610.276 ReJZ'ister. See Casb regist.er. Reruall .. ble box. H. A. Ames . . . . . . . . . . . . . .. . . . . . . . .. 610.33; Ring. See Curta in ring. Rotary engine. H. I. Arnold . . . . . . . . . . . . . . . . . . . . . . . .. 610.161 Rotary engine, C. J. MIIIIg .. n . . . . . . . . . . . . . . . . . . . . . . .  610.191 Rotary engine. E. Probst . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  610,497 Rotsry engine, F. W. Ross . . . . . . . . . . . . . . . . . . . . . . . . .  610,493 

t1��; ����a���niB�'tv?w��'t�����::::::::::::::::: �lg:�t Sand blast .. pp .. r .. tus. J. E. M .. thewson . . . . . . . . . . . .  610.189 Sandpapering machine for bent work, J. L. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 610.201 S .. sh fastener. C. H. Raymond . . .  . . . . . . . . . . . . . . . . .  610,36Y S .. sh fastener. A. l'racy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 610.207 Sash fastener. H. G. VoIJZht . . . . . . .  _ . . . . . . . . . . . . . . . .. 610,209 

�:�hs:����i��a������1�·:lrIg�:�·.·:.·:.·.·.·.·.·.·.·.: ��8:� 
Sc .. le. C. M. Schenck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.307 
Screen. See Window screen. Screw. J. V .. n Ommeren . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.423 

���b��'lf. E:c"O����: .�'. �: .�.�:.� .. ?��::::::::::::.: �18:!Kl Second .. ry battery. G. J. Miller . . . . . . . . . . . . . . . . . . . ... 610,190 
Seeding m .. chine. W. D. Arnett . . . . . . . . . . . . . . . . . . . .  610.316 
SewinJZ m .. chine. H. E. H .. wes . . . . . . . . . . . . . . . . . . . . . .  610.486 Sh .. de roller support. F. Pel .. n . . . . . . . . . . . . . . . . . . . . . .  610.411 Sh .. rpener. diSk. L. P. C .. rr . . . . . . . . . . . . . . . . . . . . . . . . . .  610.226 Sheet delivery mech .. nlsm. R. Mlehle . . . . . . . . . . . ...  610,491 Shelvlnll and cloth measurer combined. roller. Apperson & Dorsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.510 Shutter worker. H. Suessenguth. Jr . . . . . . . . . . . . . . . .  610.418 Silverware case or chest, E. F. & E. A. Kolb . . . . . .  610.:156 Snow meltlug app .. r .. tus. J. B. GreeDlII . . . . . . . . . . . .  6\0.180 Sod .. water apparat us. F. H. Lippincott . . . . . . . . . . . . 610.188 
Solder melting apparatus. A. T. SturJZess . . . . . . . . . 610.502 Sole laying macliine forms. mecbanism for ad-

justinJZ. E. E. Winkley . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.a15 Sole leveling machine. E. E. Winkley . . . . . . . . . . . . .. 610.314 Spooling or qullllnJZ m .. chlne. thre .. d. R. Ather-ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 610.11\2 Stalrw .. y system for fi .. ts. dual. K. S Evans . . . . . .. 61O.li 4 St .. nd boiler. self cle .. nlng. F. W .. lker . . . . . . . . . . . ... 610,312 
St .. ple m .. klng .. nd driving machine, P. A. Cou-p .. I . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,:l2O St .. tlon Indicator. Hunter & Peters . . . . . . . . . . . . . . .. .  610.271 
Station Indicator. A. H. Rogers . . . . . . . . . . . . . . . . . . . . .  610.415 
Steering apparatus' locking device, W. E. Ham-mond . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 610,486 
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7,000 Guns in Stock 
w" SELL GUNS of every reputable 
American and foreign make, and 
give wholesale prices to everybody. 
We carry in stock 

Fishing Tackle and Sporting Goods 
amounting to a quarter of a million 
dollars. We can please the fancy of 
millionaires, or meet the demands 
of the poorest sportsman and an
gier. Write for prices, or ask us to 
send you our Sporting Goods Cat
alogue. We load and sell over 

1,000,000 Hand Loaded Shells a Year 

!:�a'!"d �nJ
e!�cb?:e 1��K���[:' 

We have 
The largest Gun Repair Shop in America 

We make guns, re�bore, re-stock, 
repair-in fact, alter a gun to suit 
the owner, and guarantee satisfac-i tion. Write for prices. 

MONTGOMERY WARD " CO. 
Originatorso/ 111 to 120 Michigan Ave. 
the Catalogue BuJineSl Cor. Madison St.,Chicago 

MENTION THIS PUBLICATION WRENWBlTING 
��O<�>GO<�>GO<� 

N I C K E L  
.AND 

Electro·Plating 
Apparatus aDd late riaL 

THE 
& VanWinkle 
co., 

Ne .... nl'l •• l'i. J. 
136 Liberty St., N. Y, 

36 & 37 S. C .. n .. l St. ChlcllllO. 

............................ 
: Weighs Universal Bevel :  
: 6 0z. Protractor. : 
• be sIlP��:'i �d 

l
fo'�h '}'� • 

: lenrlh or turned .. t any an�le around : • the
&tcI6a���' ����We� • • Price THE L. 8. STARRETT CO • • • 8lJ.00 Boxl3, Athol, Ma8s., U. S. A • • ............................ 

��:rel'l':o�an.io�nl�:.!��urr.\�� 
Threadinar aod Cottinar Machioe 

��'::lg:ra�t;f'81'g'.1n�'¥>�:t��Q:I�� convenient "cam " movement. Five Chasers, set by graduation to any size 
needed. Can be released from Thread· 
\,'l�ewg�I'i.�n ��t�':i °c���:g ��ft��l: 
and positively. Send fl>r Cata!o9tU. 

THE' MERRELL MANUFAC
TURING CO., lJ01 Curti88 St .. 

25c. Wortlt of Tool KnowlHO�H 
��

bo
U�:c'i-;�t���ti��1 !rch

e
!ftI 

present market prices. Bend 25 cents at once for 
MONTGOMERY'S TOOL CATALOGUE 
lor 1898. 510 pages wi t h Index .. t back. 
A handy book for every machinist .. nd forem .. n of workshop or factory. The 
finest .. nd most accurate lIIustr .. tlons. Bock Is pocket size, 16M x 4� taches, 
with rounded edges. Address 

M O NTCO M E R Y  &. CO. 10lJ Fnltoo �tl'eet. New York. 

How to Build 

"-inch BUILD YOUR 

OWN WHEEL!  
We furnish complete sets of 
parts. Tubing cut exact to 
lenJZth and reamed for fiush 
joints. No f1ttlnJZ. Working 
Dr .. wlng with each order. 

Addre8IJ Departmeflt C, 

CYCLE AND TOOL MFG. CO., Springfield, Mass. 

Buy Telepho 
THAT ARE GOOD . .  NOT " CHEAP THINGS." 

Thed11ference In cost Is little. We guar .. ntee 
o
::J�:r�!sU8b;np�=����:.°'8uc::!�;:.

s 
tee and Instrument. are both arood. 

WESTERN TELEPHONE CONSTRUCTION CO . 
2 5 0·2 54 South Clinton St. ,  Ch icago. 

-Largest Manufacturers 01 Telephones 
exclusively in the United Statu. 

This beats Wind, Ste .. m. or Horse Power. We oaer the . 
WEBSTER � actual horse power 

GAS ENGINE 
for 81lJO, les. lQ% dlscount for cash. 
Built on InterchanJZe .. ble plan. Built 
of best material. Made In lots of 100 

��ef��(l�����n� m::fJrt�eafZi�u��� Made for G ... or G .. sollne. A.lso Horl· 
zont .. l Engine., 4 to ao horse power. 

Dr Write!1>r Special Catalouue. 

074 West 1 5th St., CH ICAGO 
Dey Street, Ne"York CIty . 

KNIGHT GAS AND GASOLINE ENGINE Excellency 1 n mechanical de. 
slJZIl. simplicity In construction, 
:!'!\t�e m"6'J���� ':i:���

nl
d�� 

slrable results, are the superior points in our enaines. 
.. r.;

.
'�.r.:;s,fircular 

KNIGHT MFG. CO. 
1 7 1  B S. Market Street, 

CANTON, OHIO. 

ELECTRO MOTOR, SIMPLE, HOW TO 
m .. ke.-Br G. M. Hopkins. Descrlptlon ofa small electric motor devised and constructed wltb a view to as_18t. 
ing amateurs to make a motor which migbt be driVen 
with advantage by a current derived from n tmttery, and wbich would bave 8ufficient power to operate a foot 
�h�f�nlt 1����l: r������3�� 0SCel����an��:: 
lCAN SUPPLEMENT, No. 641 .  Pllce 10 cents. To be had .. t this office and from all newsd"alers. 
ALCO 
VAPOR 
LAUNCH 

- - -- --: _  .. ---.. --�:,�. � -- . 

--:: --- �- - - - - - - �� -...... .! 

GAS ��fJ GASOLINE ENGINES 
WAT E. R  M O T O RS 

B AC.KUS WAT E R  MOTOR co NEWA RK N J lJ 5 A 

" FRONTIER  lAS ENIINES.  Vertical, 1 to 10 H. P. Tandem, 10 to 
100 H. P. pr- Send for CJataIogues. 

FRON T I E R  I R O N  W O R K S  
No. 6 Chene Street. Detroi!, Mich. 

THE Y .ARY.AN Co., East'n Agts� Times BldJZ., l'j. Y. (llty 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

(RAND DR ILL CO.) 
1 00 Broadway, New York. 

Just What You Want ! 

11�&�,!���F!��.�I!!.rl 
HARTFORD, CONN., U. S. A. 

MentWn "Scuntillc Am£Mcan.n 

BABBITT METALS.-SIX IMPORTANT 
formul .. s. SCIENTIFIC AMERICAN SUPPLEMENT 1 1  �3. 
�:!�:.;� c��d f��LM�f..10��n & Co. and all news. 

a Home/" ............ ·� 
Those intendlnll to build wll\ find the very best practic .. l sug. 

gestlons and examples of Modem Architecture In the h .. ndsomest Architectural lIIl111azine ever published 

"The Scientific American 
Building Edition." 

Each number Is  Illustrated with a Colored plate and numerouS 
bandsome elUlT .. vlnJZs made .urea from photl>graph8 01 buildi_. 
together with Interior views, Il001' plans, description, cost, location, 
owner!' and arcbitects' names and addresses. The illustratioD! 
include seashore, southern, colonial and city reSidences, cburches, 
schools. public building., stables. carrllllle houses. etc. 

All who contemplate bulldlnl!, or ImprovJDJZ homes or structures 
of any kind, h .. ve In tbls handsome work an almost endless .erles of tbe I .. test and best ex .. mples from Which to make selections, thu. saving time .. nd money. 

PUBLISHED MONTHLY. SUBSCRIPTIONS $2.50 A YEAR. SINGLE COPIES 25 CENT •• 
Seml·Annual Bound Volume., $2.00 each. Yearfy Bound Volumes, $3.60 each. 

For oale at all news 8tands, MUNN A. GO. • • • • • • • 01' addreu .. Publishers, 36 1 Broadway, New York 

© 1898 SCIENTIFIC AMERICAN, INC. 
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