
the reproduction of pictures nniformly representing the 
exact colors and sbades desired, the compound colors 
being produced by the superposition of primitive colors, 
when impressions are taken from two or three plates, 
this inventor bas devised a novel color chart, in which 
the lithographer may always find tbe tones or shades of 
the design or sketch required, and a machine capable of 
preparing the plate in accordance witb the chosen tones 
or shades. Tbe electrically-controlled marking tool of 
the machine produces dots at regularly gradnated dis­
tances from each other, tbe dots being more or less close 
together on the different stones, according to the shade 
desired to be produced by the different impres.ions, the 
shades being accurately determined by the chart, and the 
results being always certain and uniform. 

MANUFACTURING CALCIUM ACETATE. 
-Martin F. Quinn, Straight, Pa. A simple apparatus by 

means of which the process of manufacture may be car­
ried on at a comparatively small cost is provided by this 
inventor. It comprises a shell for the lime as received 
from the retort, the shell baving a pitched roof wtb 
outlet for alcohol fumes, a trou�h at the junction 
of the walls and roof of the shell, a steam heating 
coil close to the inner surface of the �side and end 
walls, and a steam jacket over the entire area of the bot· 
tom of the shell. The whole operation of separating 
alcohol from acetate of lime and preparing the lime for 
the kiln is completed in thiB one apparatus, thus saving 
handling, was.,age and labor. The same inventor has 
obtamed a furlber patent for a kiln for drying acetate of 
lime and making it ready for market. It has side and 
end walls, with troughs extended along the upper par. 
tions of the side walls, a trough or pipe receivin� tbe 
discharge from the troughs, and a water spraying pipe ex· 
te!toed along the apex of the roof, there being track rails 
in the kiln and steam heating pipes in ita lower portion. 
With this construction lime once in the kiln may be 
quickly treated and placed upon cars without further 
work on the part of the attendant. 

WHEELED VEHICr,E.-Horatio B. Os­
good, Binghamton, N. Y. To provide stronger and 
cbeaper axles for heavy vehicles, such as trucks and 
skids, is the object of this invention, the vehicle being 
provided witb a frame having projecting IlIgs, one face 
of each I ug being convex, while the metal axles for the 
frame have in one end of each axle a depression formed 
by swaging to expand the end of the axle, t.he depressed 
and expanded ends of the axles being respectively cast 
into the lugs so that the axles will project perpendicu­
larly from the convex faces of the lugs. 

BARREL FILLING MACHINE.-Joseph 
E. J. Goodlett, Memphis, Tenn. This invention covers 
ail improvement on a former patented invention of the 

1 citutific �mtricau. 

The charDe fvr msertinn muUr tM� /lead. is Oru. Dollar a 

line for each imertion; about eiaht words to a line_ 

Advertisements must be r eceived at publication ojfice 

as early as Thursday nwrninl/ to appear in the follow­
Vru.1 week's iBlt'lU. 

Martne Iron Works. Chicago. Catalogue free. 
• 1 U. S." Metal Polish. India.napolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago 
Yankee Notions. Waterbnry Bntton Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin ]"a11s,O. 
Improved Bicycle MaChinery of every description. 

The Garvin Machine Co.t Spring and Varick StB., N. Y. 

Concrete Houses _. cheaper than brick, superior to 
stone. "Ransome," 757 Monadnock BlOCk, Chicago. 

The celebrated" Hornsby-Akroyd" Patent Safety 011 
Engine is built by the De La Vergne Refrigerating Ma­
cbine Company. Foot of East 138tb Street, New York. 

The best book for electriCians and beginners in elec· tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail, M. Munn & Co .. publisbers, 361 Broadway, N. Y. 

IT Send for new and complete catalogue of Scientific 
and other Books for sale by Muon & Co., 361 Broadway, 
New York. )i'ree on application. 

HINTS TO CORRESPONDENTS. 

(7323) J. M. R writes: Please inform 
me throngh your Notes and Queries how to make black 
Ink like tbat sold in all stationery stores. A. See form­
ulas in SUPPLEMENT, Nos. 157, 1119 and 1139, price 10 
cenlB by mail. 

(7324) A_ W. B. a�ks for a formula for a 
roach tood-one that will kill or drive. way the roacb and 
be absolntely harmles. to human beings. The reason I 
want a roach food that kills is thiB: I have tried the 
various insect powders on the market, with no. good 
results. A. Some years ago we analyzed a commercial 
roach food, and found it was composed of 00 per cent. 
borax and 10 per cent corn starch. The powder was 
colored with a little carmine. Thi. is considered to make 
a very efficacious roach food. It would not be voisonous 
to a hnman being_ 

(7325) W. R, Eureka, Cal., asks: 1. 
Which bullet travels throngh more space-that fired per­
pendicularly npward, ascent and descent both included 
as distance traveled; or, one fired at any acute an­
gle of elevation! A. A ball fired at 45° elevation is 
supposed to have the longest trajectory. 2. By whicb of 
the six mechanical powel'8 can the same power overcome 
the greatest weight or resistance? A. The usually termed 
mechanical powers are the lever, the inclined plane, 
the screw, the wheel and axle, the wedge and the pulley. 
The one that bas the least friction is the most efficient. 
This applies to tbe lever. 

NEW BOOKS, ETC. 
MECHANICAL DRAFT. A practical treat-

ise. Boston, Ma�s.: B. F. Sturte-
vant. 1898. Pp. 385. 

The subject of mechanical draught has been discussed 
at ""eater or less length in the technical press and before 

Names and Addre .... must accompanv all letters . . .  . t' b t' II h d' or no attention will be paid thereto. Tliis IS tor am varIOus engmeenng sOCle IeS, u m a cases snc IS· 
information and not for publication. cnssion has been distinctly limited, Here for the first 

Reference .. to former articles or answers should time the attempt is made to give the treatment its impor-give date of paper and PRlle or number C!f question. tance demands. Although its introdnction is an evidence Inq ulrleH not answered ill reasonable time should " . . be repeated: correspondent.. will bear in mind that of a somewhat radIcal departure In certam features of 
some answers require not a little �search, and, boiler practice, yet extended and recent experience th,!ugh we endeavor to reply to all eI�her by letter clearly indicates the permanence of this departure. or m this department. each mnst take hIS torn. . . 

Ru yer .. wishing to purchase any article not advertised Though publIshed by a firm whIch has been prominently 
in our colnmns will be furnished with addresses of before tbe engineering world for many years as mallu-honses manufactnring or carrying the same. facturers of fans and blowers stIli the work will prove of Special Written Information on matters of . ' . . . . personal rather than general interest cannot be great value to all mechaDlcal engmeers, as It IS filled WIth 
expected witbout remuneration. data and is well illustrated by diagrams and engravings, 

Scientific American Supplement .. referred many of the latter beim! from plans which are in actual to may be had at the office. PrIce 10 cents each. � 

Rook .. referred to promptly supplied on receipt of use. 
1lI1��':al .. sent tor examination should be distinctly THE TRAINING OF A CRAFTSMA.N. By 

marked or labeled. Fred Miller. N" ew York: Trusluve 

MATHEMATICS. LOGARITHMS: T H E  I R 
NATURE, COMPUTATION AND USES, 
WITH LOGARITHMIC T A B  L E S OF 
NUMBERS AND CIRCULAR FUNCTIONS 
TO TEN PLACES OF DECIMALS. By 
W. W. D u f f i e  I d ,  Superintendent. 
Treasury Department, U. S. Coast 
and Geodetic Survey. Part 1. Ap 
{>!lndix No. 12. Report for 1896, 
Washington. 1897. Pp.327 • 

Tbe present work, by the late superintendent of t1. 
United States Coast and Geodetic Survey, has been ver., 
severely criticised by the lay and scientific preBS. The 
tables will prove very useful to thuse who do not have 
access to Baron Von Vega's work on the same subject. 
The latter work bas been corrected at all known errors, 
and it was reproduced in 1889, in Florence, Italy, by 
photo-zincography, which avoided the introduction of 
any more typographical errors. 
A MANUAL OF MENTAL SCIENCE FOR 

TEACHERS AND PUPILS. Childhood: 
Its Character and Culture. By Jessie 
A. Fowler. New York: Fowler & 
Wells Company. Pp. 235. Price $1._ 

MIT SCHI,AGEL UND EISEN. By Dr. 
Wilhelm Ber�ch. Vienna.:., Pesth and 
Leipzig-: A_ Hartleben. Twenty-five 
parts of 32 pages each, at the price 
of 30 kr. (15 cents) per part, or $3.75 
for the whole work. 

It present., in a popular way, all the subjects that per­
tain to mines and mining, such aR geology, mineralogy, 
constructions, tools and machines used in mining, and 
the methods and apparatns for treating ores and other 
mining product... The book is illustrated by more than 
800 cuts and 26 full page engravings. The paper, type 
and general get-up of the work are excellent, and the 
book will be similar in size and style to the popular 
works on electricity, railway construcUon and general 
scientific subjects issued by the same publishers. 

same inventor, according to which a conducting tube (7318) F. S. G. a�ks: How many 5 X 7 
with universal joint or coupling is attached to a valve Crowfoot gravity batteries should I nse on a 350 feet long and float mechanism attached to a gooseneck, the telegraph line with two 5 ohm instruments and gronnd gooseneck and valve chamber being, according to the' return? Line made of No. 12 galvanized iron wire. A. present invention, formed integrally and the valve Two cells should be snfficient for this line. 

& Comba. 1898. Pp. 249, 161 illus­
trations. Price $2. 

This book is the outcome of a series of articles con­
tribnted to the Art. Journ al. Th, author's object is to 
bring to the r:otice of the reader, through the medium at 
illustrations, the work of some few representative crafts­
men, with a few personal notes, the results of conversa­
tions witb the craftsmen themselves, and also a general 
survey of the work being done to-day in some of the lead­
ing crafts. "Crafts" is an ugly word, bul it is a very ex­
press,,'e one, and the beautiful examples of modern work 
which are given in the present book indicate what is now 
being done by workers who apply art to industry. 

We have received the Christmas num­
ber of the Northwestern Miller, and it is a remarkable 
specimen of trade journalism. The cover of the number 
is embossed in imitation of old ivory, representmg Don 
Quixote making his fierce attack on the windmill of the 
Mancbean plain. There is a colored frontispiece sbow­
ing milling among tbe cliff dwellers of ArIzona. Vari­
ous articles in the number are contributed by such 
writers as Mary Halleck Foote, Octave Thanet, Bill Nye, 
Edward Everett Hale and others. Many of the ill ustra­
tIons are in color and the half·tones are superbly printed. 
There is also a map showing the winter and spring 
wheat sections of the United States, with valuable sta­
tistics. The holiday number is mailed by the publishers. 
from Minneapolis, for fifty cents. 

TO INVENTORS. 
ti:: oel�e��:ntC:a�f g::rA��a��dYr���s��1 �pepft���::; 
i�� r:;�I��gtp ���fc:�� a:;i��o� ������� !�3�g��i:�� 
�n:�utJ�?s ��Cl��i��:eO�t r��csu�trh�ateztil�JvSet7t:�:;� 

(7319) E. E. G. writes: I would like a chamber sbortened, thus reducing tbe cost of manufac. 
ture. By providing a plug and shell or plug casing for 
each tank, the filler may be readily changed from one little information in regard to the Mesco dry battery. ]. 
ta'1k t a another, thus saving tIme and labor a s  compared Is the dry battery considered to be as good as the liquid 
with filling apparatus having joints or couplings of or- for operating �mall ca.1I bells? A. Dr! cells are useful 
dinary construction. because of theIr c1eanlmess and convemence, but they do 

all foreign countries may be had on application, and per� sons contemplatinJ,{ the securmg of patents, either at home or abroad, are invited to write to this Office for prices, which are low, in accordance with the times and our extensive facilities for cOllductin� the business. Address MUNN & CO .. office SCIENTIFIC AMERICAN, 361 Broadway, New York. 
P 1<' I 

not generally give as strong a current as a wet cell of the 
. ORTABLE � IRE EXTINGUISHER.-Clo- same materials. 2. How many cells of dry battery are tIlde F. B. Durand, Montreal, Canada. In extinguishers required to ring a 4 iuch bell through 100 feet of No. 18 adapted to eject a saline solution by the pressure of a wire? A. It would be adviBable to use two cells, though gas with which the extinguisher is charged, this inven- one fresh cell would probably ring the bell. 3. What do tion provides a novel construction Rnd arrangement of a you consider is the best liquid battery, the cheapest lever in connection with the discharge nozzle and valve. to keep running, the least liable to get out of order, of The extinguisher is of glass, resembling an ordinary the open circuit kind? A. There are many forms of ginger ale bottle, with screw·threaded neck for tbe at· Leclanche cells about equally good. 4. How long will tachment of a metal head with lateral discbarge nozzle, the dry battery last with ordinary usage on a call bell ? there being in the head a valve operated by a curved A. Many months. 5. Please give me the number of cells lever, which may be pulled back by the finger, the body required to ring the different size. of bells, that is, from of the extinguisber being held by the other hand. 2� inches to 6 inches? A. The size of the bell has nothing 

A SYSTEM OF EASY LETTERING. By J. 
Howard Cromwell, Ph.B. New York: 
Spon & Chamberlain. 1897. Pp. 68. 
Price 50 cents. 

This is an admirable system of lettering, drawings and 
signs. We have but to divide any snrface wbich we may 
wish to letter into squares or parallelograms, as the case 
may be, in pencil lines; form the required letrers in 
ink or paint according to the style chosen, then erase 
the pencil lines, and the lettering is complete. 

INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

JANUARY II, 1898, 
AND EACH BEARING THAT DATE. 

CURTAIN ROLLER ATTACHMENT. _ to do with the question. The resistance of the wire in 
the electromagnet is the quantity to be consid�red. 6. 
Does it make any difference in regard to the number of 
feet of wire Ilsed, that is, if I nse more wire, will it re­
quire more eells of battery? A. Yes. 7. I intend to 
build a telephone line one mile in length t.o use three in­
struments; as I am not very well posted in the telephone 
business,do not hardly know what I want. What size wire 
shall I need? Will No. a be large enougb? A. Use No. 
]2 galvanized iron wire. 8. Could I not have the call bell 
on the telephones work with a push button? A. Yes. 9. 
How man V cells of battery will be required? A. Two 
at each end. See Lockwood's "Practical Information for 

SUGGESTIONS FOR LABORATORY AND 
FIEJ,D WORK IN HIGH SCHOOL 
GEOLOGY. Questions for use with I See note atendof list about copies of these patents. 

Martin L. Kullberg, Brooklyn, N. Y. This invention 
provides a superior curtain support comprising a pole 
with central bore, slotted radially, a pln� baving a knob 
at each end of the pole and a feather on eacb knob, the 
feathers fitting in the ends of the slot. Nail. engage 
the plugs to hold the knobs in position, and a wire is 
s>cured to a cylindrical block slidable in the bore, the �nd portions of the wire extending through tbe slot, one 
end terminating witb an eye and the other end having a 
spring"Pin, the curtain being attached to the pin. 

ADJUSTABLE SIGN AND 1!'RAME.-AI-
vah C.(Roebuck, Chicago, Ill. This is a d�vice for useas a  
name plate or for other pnrposes, tbe frame being adapt­
ed to hold a long or short name or any reading matter 
required for display. Tbe frame IS simple, inexpensive, 
and may be applied to any surface, and consists of side 
pieces grooved on their inner edges, caps receiving the 
ends of the side pieces and engaging their grooves, �ac!1 
of the caps baving a grooved projection on its inner 
face, while a back plate engages the grooves of the pro­
jectIOns. 

FISHING ROD REEL HOLDER -D.llliel 
L. Andrews, Web.ter, Mass. In this holder damping 
bands are proviried with adjustable clamps or tightening 
devices, in connection with a seide adapted for attach­
ment to a reel adjustably carried by the clamps, affording 
a rIgid and firm contact between the reel holder and rod, 
and providing for an adjustment of the reel upon its 
holder and the adjustment of the holder upon a rod, so 
that when the holder is clamped upon a rod the reel will 
be simultaneously locked in position on the holder. 

RAT AND MICF. TRA.P-Theodore H. 
Bradish, Utica, N. Y. Instead of killing a r imprisoning rats 
and mice, in what the inventor sty!es the present U ernel and inhuman" way, tilis trap is designed, when the ani­
mal enters the trap and approaches the bait, to releaee an elastic, held around the opening of the trap, the elastic then closing about the bo<ly of Ihe rat. A tIBched to tile 
elastic are bells and tufts of r,otton or other material, 
painted or coated with phospborescent material, etc., It 
being designed that the escaping rat shall thus effectually 
frighten away other rats, 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

'relepbonists," price $1 by mail. 

Tarr''!! Elementary Geology. By Adverti.ing vebicle. R. H. Andrew .. .............. 5\17,369 
Ralph S. Tarr. New York: The AIr brake and .team pipe coupling, G. D. Pettln-
Macmillan Company. 1897. Pp_ 100. Ai/c��pressor:i;:H':iioiie�is:::::::::::::::::::::: �:iilil 
Price 25 cents. Alarm. See Fire alarm. 

Thb little pamphlet gives valuable advice to thepro� 1I:��roec'if.c*:�.�fo�wp��nJ::::::::::::::::::::::: �r;:� 
fessor of geology as to taking studenttt out on field ��U��i�i���i��ft1i.������.'.�·.�:.��.����·::::::: ��:m expeditions and for work in the laboratory. It alRo Audipbone, M. K. 'I·urner ............................ 597.037 
contains questions for use with Tarr's Elementary �ritg�:U� ����}:le�c����er�tete·r.::::::::::::: �:ifZ Geology. Baby wal ker, E. V. Conwell . ............ ............ 597.263 

THR ROAD TO PROSPERITY. A treatise ��fi�f���I!�,gc�i�.k�r��I.�:.':.i.I��.�:.::::::::.: .. :.:.:'. ��:U); 
on political economy. Written upon Hal�b:rV�ni&tJeriri\������: .. ���.s.� .. ��r .����.i�.�: $.236 
various "ubJects, with a view of aid- ����:{;rf���ihl:�'��C8?:e�.1{OI��rt::::::::::::::::::: m:� (7320) C. D. W. asks (1) how large a ing in creatmg permanent prosperity Battery. See Primary battery. 

storage battery it wonld require to maintain a current ani] con tentlllent of the people. By Bearing, antifriction, J. R. Coryell ................. 597,175 

sufficient to run seven 16 candle power incandescent T. W. Wood. Chicago: Charles H. �:�rh��t��I,ls�ri�:���sj.nEVeritt:::::::::::::::::: �:m 
lamps at 110 volts for6 hours. A. 55 cells in series will Kerr & Company. 1898. Pp. 78. ��fl����cf:,b}erl'g�ti'iy���ir: � .. �i��r����::::::: �:� give tbe voltage reqnired. The seven lamps require about . Price 25 cents. Be·:�:.:'gtnda�raett��'n���t��� .. ��. �.�� .. ����:.���.� 596,99'J � �mperes. This will be given by type C of the I UNl'rED STATES DEPARTMENT OF AGRI- Bicycle, F. O. Bulli . ....... ........................ ; 597,098 
c�londe cells, WIth 7 plates per cell, each 4x4%. They CULTURE. Weather Bureau Bulle- �:���l�:.�'ice�'1\:¥-�sia�e�� .. ��::::::::::::::::::: �:511i WIll dlScbarge at thIS rate for ten hours. 2. Could tbls tin E. Floods 01' the Mi�sissippi Bicycle crank, C. L. Goodricb ....................... 597,196 battery be charged thr."ug� the same transformers as are River. By Park Morrill. Wash ing. BiC\\i\�t���:.I�� .. ��. �t.�eri�� .. ��t.acb.���.t:.� .. �: 597,:HS used for the house Clrclllt? A No. A dIrect cnrrent ton 1897 Pp 58 Bicycle babit. S. A. Wban ........................... 597.133 
must be u"ed to charge them. 3. How long and how - - - - Bicycle "bandle bar. �'. E. Ingrabam ............. ... 597,001 

many watts would it take to charge the above? A. The The prpsent work attest� the great value and thorough· �:���l� ;:;��orat���:,'.i':,'i,�:·c:c:iiei-ck:::::::::::: g�:ru 

time required for recharging depends on the amperes ness of the .work accomplIshed by the Weother �ureall B�y�l� �!,J'(We,<"t?��rf��ore·:.::: '.: : '.: '::.::'.: '.:: '.:'" �:� used at 110 volts. The ampere honrs ri Ole cell are 37�. with the crIppled means at their disposal, to w�ICb we BI' d f ti d It 
If 10 amperes are used in recharging it would . 3� have already referred. The large pamphlet IS filled "v:�eW����. J',rw°J'.'g':,' .. � �  .. �.� .... S.��.� .. ��.� 597,046 

hours. 
, reqUIre � I with i.nte.re.stin.g mao tter relating to the drainage basin of Boat, M. V. B. Eve •• on .............................. 597.195 

the MISSIBSIPPI RIver, both under normal and floorl. con_ �gn��: T�'d'.';:t�i���.�.�.i��:: ............... " .. " 596.ll'1!I 
(7321) Ml'L. P. says: A peddler recently dltions. The fioods aceurring during the past twenty- Boiler furnace, T. H. Sear ..................... ..... 597,027 

passed through, our city Eelling a componnd of such a E!ix yeal'8 are made the chief subject of study, inasmuch . BOi�:�.a��t�:;���.���.��.t. :.���1.���. ���. ���.��: 5!n,37a 
nature tllat when it was applied to a newspaper cut, col- as only during that time co:oplete and reliable gage read_ . Bolt replacing device, M. P. Lawrence" ..... ..... . 597,(X!5 

ored or black, and a clean piece of paper plllCed upon it ings were available. Six notable flood years are in- �g��l�: �o���:KI�;.�ie� ��cE:::ett:::: ::: ::::: :::: ��:��!. 
and heat or friction applied, the Cllt would be faithfnlly eluded in this period, and for these six flood bydro- �gUl�: �g�:��gll�gl�: I' �a�i�����:::::::: :: :::: �:�� transferred to the clean paper. The componnd had the graphs have been drawn for several typical stations. The Bottle. non-refillable, A. '1'. Lain.on ................ 597.]]. 

appearance of an �mulsion, being milk white and smelled downfiow of water from which each fiood arose has �g;;.'e's��'l?�i�l�a:l�o:.· �i!i'?��:i:: "Match"b,ii:: 5\17,U:JO strongly of tnrpentine. ()an you give us Its formnla? been compnted and the results are given in tabnlar form. Spice box. 
A. Information on this subject, also formulas for tbe The 58 maps and charts are well executed. ��:c��v����������eb:.:C�· Lauten .............. 597.3W 

preparations for effecting the transfers are contained in Bracket. See Socket bracket. STEW ART'S TELEGRAPHIC CODE. By Brake See Back din b ke B' cle brake Su PPLEJrE NT, Nos. 1062,1122 and 1141, price 10 cents means of which any number, from WagOnbrake.pe al g ra . ICy . 
each by mail. one to a million, can be expressed by ��f::' ��,;;�g.:m��:;'fn,;.�t�rio�u���Jliig:·w:·ii: 597

.040 
(7322) J. J. W_ asks: Will you kindly a single word of not more than ten Bri3.�Va';,';;d;·C:·�;:·Pi-i(;tia;.(i.'.'.':::::::::::::::::::::: �:�� inform me throngh your Notes and Queries of the SCIEN- letters. By Charlel' Stewart. Saint �g���: ���:.el�'p-�a�:.��el..: .. :::::: :::: :'.::.:::::::: �',�l TrFrc AMERrcAN how to make a good black indelible Paul. 1897. Pp. 22 Price 25 cents. Broiler, J. Albri"ht. ... ...... . . .. . .. .. ... "." ....... 597.349 ink, snchas is nsed in marking and designing on linen This little book gives a convenient system for trans. Buckle , suspender. W. H. Jobnson .... " ........ 597,240 

and otller goods and snch tbat will not spread? A. See mlttIng numbers by telegraph, and will undoubtedly BurE:;:-UidS��e?a�u���.er. Hydrocarbon burner. 
formula in SUPPLEMENT, No. 1121, price 10 cents by mall. prove nsefnl to those who nse telegraph codes. (Continued on pa{1e 1]2) 
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Cableway. carrier. and carriage. suspension. C. E. Richson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.296 Calcium carblds. makln� • .  J. E. Hewes .. . . . . . . . . . . .  596.009 Camerb., photographk. C. A. Dake et a1. . . . . . . . . . . .  597,268 Cans, testing air tightness of closed or tilled tin. O. Ascne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.2'13 Canteen, bicycle, Hawkins & Gardner .. . . . . . . . . . . . .  500,998 Car controller. electric. J. C. Henry . . . . . . . . . . . . . . . .  597.374 Car fender. P. Jones ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.�16 Car fender. J. Meli{own . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SU7.203 
8:� ��1o���o�f����el�11�tze' & 'Hewitt : : : : : : : : :  �i:I:�¥� Car sectional door, grain, G. \Y. Peterson ... . . . . . . .  597,087 Car ventilator. E. S. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.nm Car wbeel. A. Von Dutczyuski. . . . . . . . . . . . . . . . . . . . .  597,270 Cars. ba� cntcher for postal, '1\ E. Hendricks . . . . .  597,001 

8!��fn���ci�i�l��W�c�ln��·. ���.�����'. '. ' . .... : : :  ���:� Carrier. See Game carrier. I�uggage carrier. ('ase. See Needle case. Cash re�ister and indicator. L. T. Backus ... . . . . . . .  596.9i� Cash registerin� and stamping desk. H. Pot tin . . .  59i,Uti8 Castin� apparatus. metal. A. 1... \Valker . . . . . . . . . . . .  59i.BG7 Centrifugal separator. C. A. Backstrom . . . . . . . . . . . .  597.253 Ceramic objects. transferring metachromotypes under �laze upon. Vl. Wachter . . . .. . . . . . . . . . . . . .  597.3:3!) Chair. See Barber's chair. Chair fan attachment. rockinlZ. G. W. Dearborn .. fi!l7.177 Change makingdevice. A. A. Smith . . . . . . . . . . . . . . . . 597.:*11 Chariot. cycloidal. J. \V. Evans . . . . . . . . . . . . . . . . . . . . .  597.276 Chisel. mortising. 'Y. Potter . . . . . . . . . . . . . . . . . . . . . . . .  5H7.020 Chuck. drill. Redin & 'Vessman . . . . . . . . . . . . . . . . . . . .  591.il'28 Churn. J. E. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591.000 Cigar maker's paste cuP. H. S. Holcomb .. . . . . . . . . . .  597.184 Cleaner. See Hose cleaner. Lamp chimney cleaner. 'Vindow cleaner. . Clip. See 'rentering machine clip. Toe clip. Closet seat cover. L. Conradi. Jr . . . . . . . . . . . . . . . . . . . .  597,264 Clothes pounder. C. A. Snow. . . .  . . .  . . . . . .  . . .  . . .  . . . .  597.3:)3 Cock, safety gas, E. A. Haney . . . . . . . . . . . . . . . . . . . . . 591.1�1 Color specimens to sam pie sheets. apparatus for attaching. C. D. Bradt.. . . . . . . . . . . . . . . . . . . . . . . . . .  596,917 Comb and pen or pencil holder. combined. E. H. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.121 Combing machine. wool. E. l�od�e . . . . . . . . . . . . . . . . .  597�'I61 Compass. marine recording-. Heinrich & \Vood . . .  597.166 Condensing fumes. vapors. etc .• apparatus for. A. E. Griffiths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.996 Conveyer. G. B. Krug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.376 Cooking u.tensil. B. J�oery . . . . . . . . . . . . . . . . . . . . . . . . . .  597.217 CooP. chicken. W. A. Douglass . . . . . . . . . . . . . . . . . . . . .  591.214 

g�!'gl���eIf8Z'c��. WUB�i��iJard . . . . . . . . . . . . . . . . . .  597.168 Cutter. See Stalk cutter. ('utter guide. E. J. �1iller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.013 Cylinder heads. device for removing. G. W. Bis-sett . . . . . . . . . . . . . . . .  '" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.J:l(1 Dental grindstones. wetter and wiper for. O. B. Hralln . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,235 Desk lid hinge and support. combined. F. W. 'l'ubey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.:lO9 Ditche�. self clearing screen for. N. J�amb . . . . . . . .  597.241 Duur roller attachment. sliding, D. W. Tower . . . .  597,310 Don!!h for bread making. etc .• machine for divid-iwo!. C. E. & J. E. POinton . . . . . . . . . . . . . . . . . . . . . . . .  597,089 Don '!h or like material. machine for moulding. 
C. E. & J. E. Pointon . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.088 Dranght equalizer, A. Lange . . . . . . . . . . . . . . . . . . . . . . . .  597.290 Dredg-ing machine. H. K. Reynolds . . . . . . . . . . . . . . . .  5\.17.100 Drier. See l:l'ruit drier. Drill. See Rail drill. Duplex en"me. A. J. Caldwell . . . . . . . . . . . . . . . . . . . . . .  596.981 Duster . . J. P. WUley . . . . . .. . ... . . . . . . . . .... . . . . . . . . . . . 591,1.';8 Elbow. �heet metal, F. Dieckmann . . . . . . . . . . . . . . ... 591.05!l Electric generator. static induction. A. ]�. Bogart 5�7.137 �Jlectric machIne. dynamo. J. Sohlman . . . . . . . . . . . .  597.090 Electric motor controller. C. S. Cook . . . . . . . . . . . . . . .  597,265 Electric motors. regulating speed of series. H. �". Parshall .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.018 Electric .dwitches and extinguishing sparks there-of. means for operating. J. B. Knudsen . . . . . . . .  597,150 Electric transformer. J. F. Gates . . . . . . . . . . . . . . . . . . .  597.180 

In:���g�·g��� ��i��f��iRt�llh���.�· . . . . . . . . . . . . . .  597,251 Embroidery frame. N. C. Leonard . . . . . . . . . . . . . . . . . .  597.007 Eng'ine. See Duplex engine. Gas engine. Ro-tary engine. En�ines. automatic stopping mechanism for. V. 
E. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.196 Eu�ravings. producing. B. F. B. Fagg . . . . . . . . . . . . . .  597.277 Excavating and back flllin� apparatus for sewers. etc .• combined. D. !. Calhoun . . . . . . . . . . . . . . . . . . .  597.�12 Farm gate. G. H. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.169 �'ender. See Car fender. Hay rake fender. Filter. C. H. Rbood .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.248 

�gi��i��ea�vrCe�c�iI�yRt':io;C : : : : : :  : : : : : : : : : : : : : : :  ��:� Filtration under pressure. apparatus for. P. R. Gray. Jr ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,9!J4 Fire alarm. G. A. '1'ownsend . . . . . . . . . . . . . . . . . . . . . . . . .  597. 128 Fire hose nozzle. M. H. Hart . . . . . . . . . . . . . . . . . . . . . . . .  D97.182 

F'ir��:s�'1J. ��fc��� . .  ��� . . �.��.�l.i.�� . .  ���.��:.s . . .  �� 597.022 Fireproof buildings. construction of. A. H. Van der Vygh et al. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.039 Fireproof wall plates. etc .• compost tion of matter for. A. H. Van der Vy"h et a!. . . . . . . . . . . . . . . . . . .  ,97.129 Fish hook. F. Eder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591.142 �'luor oiHng and rubbin� appliance, A. }I'. Pratt . . .  597,246 Fluid meter. rutary. 'V. H. Marsh . . . . . . . . . . . . . . . . . .  591.066 ��luifl pressure regulator. J. W. Weeks . . . . . . . . . . .  597.250 Folding box. H. A. Loverin ... . . . . . . . . . . . . . . . . . . . . . . .  597.065 Fruit drier. A. H. Blackburn . . . . . . . . . . . . . . . . .  , . . . . . .  597.257 Fruit gatherer. D. T. Ward. Jr . . . . . . . . . . . . . . . . . . . . . .  597.340 Fruit . .i tr and cover for same. A. W. Mallo . . . . . . . .  597.08:3 
FU1I1l21. P. Anders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.972 �'11 rnace. See Boiler furnac9. Hot air furnace. FnrailCp., G. D. Hoffman .. . . . . . . . . . . . . . . . . . . . . . .  l . . . . .  597,284 }l'nrJlJtce grate. F. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.079 �':lrlliture. portable. S. A. Dane . . . . . . . . . . . . . . . . . . . .  597,050 
G- l.!!e. �ee Micrometer depth g:age. Railway track g'1l!!e. 
n " ne earrier. )1. H. Parker . . . . . . . . . . . . . . . . . . . . . . . .  597.016 
H:Il� 'uJ(1 electric lig-ht fixture. combination. J. W. I)arkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.244 C:a<;j and oil from water. device for separating. 

.\1. W. Bovee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.258 
na� 'tpparatus. acetylene. J. Leede .. . . . . . . . . . . . . . .  597,291 

,Has hlll·ner. E. '1\ Jones ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.:U9 Hal" burner. acetylene. E. J. Dolan . . . . . . . . . . . . . . . . . 597.057 Gal" burner. incandescent. D. Meyer .. . . . . . . . . . . . . . . 597.011 Gas engine. C. Quast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.326 Gases. vessel for containing Jiquifl. C. Schmitz .. . . 597.024 Gate. See Automatic Jitate. !j"'arm gate. Gate. O. Honegger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.285 Generator. See Electric lZenerator. Gilders' leaf and making same. O. Micbalk . . . . . . . .  597.012 Gloves. etc .• fastener for. M. Wertheimer . . . . . . . . 597,132 Gold collecting plates. composition of matter for. C. �J. Greene . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  5\17.113 Grinding machine. C. }I"'. Tebbetts . . . . . . . . . . . . . . . . . .  597.00.'l Guu carriage recoil check. tleld. C. Roste1. . . . . . . . .  597.126 Gun mount. C. O. Forsell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.178 Hammock. Ii. Thiele_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.227 Handle. See Saw handle. Harrow. Lean & Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,201 HHrvester and husker. corn. J. W. Warrick . . . . . . .  597.041 Hay or grain elevator and distributer. C. D. Beckwith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.096 Hay rake fender. horse. 'V. Ostrander . . . . . . . . . . . . .  597.170 Hay rake. horse. D. B. Smith . . . . . . . . . . . . . . . . . . . . . . . .  597.072 Head rest. pocket folding. N. R. Stone . . . . . . . . . . . . .  597.:�'16 Heater. See Peanut beater. Water beater. Heddie. L. Knecht ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591.149 Hook. See Fisb hook. Whiffletree hook. Horse detacber. J. P. Ponton . . . . . . . . . . . . . . . . . . . . . . .  597.ati3 Horseshoeing- apparatus. F. EUswortb . . . . . . . . . . . .  597,;'U7 Hose cleaner. W. A. Huebner . . . . . . . . . . . . . . . . . . . . . . .  597J85 Hose reel. E. Clill' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.100 Hot air furnace. L. Steelman . . . . . . . . . . . . . . . . . . . . . . . .  ft97,Om Hub attaching device. S. Day. .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  .>97,:115 Hydrocarbon burner. G. E. Haggerty . . . .  , . . . . . . . . .  a97.l97 Incubator. J. L. Nix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5�7.242 Indicator. See Speed indicator. Injector. L. Ahrbecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.212 Insect exterminator. C. J. Stewart ... . . . . . . . . . . . . . . .  597.0:12 Insulating trolley hanger. E . •  J. Cook . . . . . . . . . . . . . . .  597.140 lroniu� machine. W. P. Lynch .. . . . . . . . . . . . . . . . . . . .  591.322 Jack. See Vehicle jack. Jar. See Fruit jar. Self sealing jar. Jar closure. J. Schles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.299 J oint. See Railway rail joint. Keyless lock. W. B. Holton .. . . . . . . . . . . . . . . . . . . . . . . . .  597.080 Knitting machine. G. F. Sturgess.. . . .  . . . . . . . . . . . .  597.092 Knitting machine. circular. Ingalls & Baron . . . . . .  597.288 L'we. ribbon. or belt reel J. A. Dowdy. . . . . . . . . . . .  596,988 J�tmp chimney cleaner. S. Larson . . . . . . . . . . . . . . . . . .  597.187 Lamp filament. incandescent. E. F. Von Wilmow-sky. .. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.172 T,�m)J post attachment. A. Wehr . . . . . . . . . . . . . . . . . . .  597.:l4� Lantern. Baron & Haffey. . . . . . . . . . . . . . . . . . . . . . . . . . .  1l97.2b4 I",'l.8ting machine. S. W. l�add . . . . . . . . . . . . . . . . . . . . . . .  597,:121 J�astinJit machine. A. F. Preston . . . . . . . . . . . . . . . . . . . .  597.247 Latch and stoP. combined door. G. D. Pettingell. 597.219 Latch lock. V. Watrous . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.:141 }..athe and attachment. E. L. Striegler . . . . . . . . . . . . .  597.303 J�lfter. See Barrel lifter. 
m�:3 ��:;\�:���';r�i.i's�rR�W:·Eiiioii : : :  : : : : : : : : :  g�:g� Li�\���e�"& ��:���b!YE������ ��� ����.���.���.� .. 597,292 Lock. See Alarm lock. Bicycle lock. Keyless lock. Latch lock. Lock. 1'. L. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.1J21 J�oom picker check. R. Thackery . . . . . . . . . . . . . . . . . . .  591.192 I�ubricator. See Elevator guide lubricator. Lubricator. P. J. Donohue. . . . . . . . . . . . . . . . . . . . . . . . . .  597,371 
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ORDINARY RATES. 

Inside Pall'e, each insertion. - 7� cents a line 
Back Pall'e. each insertion, - - $1.00 a line 

�For some classes of Advertisements, Specia� and 
Hl{}her rates are required. The above are charges per agate line-about eiSlbt words per line. This notice shows the width of the line. 
���se�� �t �a:��era���a�f: {fna:. �;a�u!����: ment, as the letter fress. Advertisements must be 
�g��1:i� tg�p����ir: ti:;: f�C:i:: ::�lls ��u��UrSday 

Star * 
Lathes 

Foot power 
Screw ... 

... cutting 
Automatic 
Cross feed 

9 and I I·inch Swing. 
Newand Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 695 Water St., Seneca Falls. N. y. 

BABBITT METALS.-SIX IMPORTANT formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 I �3. 

a:�1:r1s�c%��d f��i8���t�10�u��n & Co. and all news-
.POWER & FOOT I SHAPERS.PLANER S . DR I L LS 

� AT H E S. �ttf��NpE.pr,��P 2:tTr:mul��i:� 
SEBASTIAN LATHE. CO. 120 CULVERT ST. CINCINNAT I.  O. 

Boys I MOn I �::::!f��:'��;- By Mal'} I U I ouJith Instruction 
ADVANCE YOURSELVES. 

IMPROVE YOUR CONDITION. 
THE HOME SCHOOLS OF 

Mechanical. Electrical, Steam, Civ­
i l .  and Sanitary Engi neering, 

Architecture, Metal Work· 
ing. Pattern Making. T.) encoura�e YI)U to start now, we furnish $11 mechanical drawing out­fit free. Small Fees. Advance or 

installments. Send for beautifully iIIus. 100 page S. A. catal., postpaid. 
U nited Correspondence Schools.c '<:�L4I1:_A:�' 154 '.0 1585th Ave., New York, N. r. -F. W. EWALD, Gen. Mgr. 

HAVE THE LATEST I M PROV E M ENTS. 
NomJl(lhlne sbop can be thoroughly up.to-date unless _it has the most modern per-

_ . fected tools. For instance, the 
ASHLEY PATENT N I PPLE HOLDERS 
�Y,lty n��rJ'i'l! O�I��!���o���ri,tt� ��.rr�nth1h::�':i 011' both the sleeve and shank thread. Made of best quality cast stePl. caref]lIlY IItted. Long or short nlp_ 
�}el�gc�ttw���e,%'.rlct::'���lfO�� Ashley HOlders are 
WALWORTH MFG. C O  .• 20 Oliver St., Boston, Mass. 

WOR.K SHOPS 
of Wood and Metal Workers, with· out steam power, equipped with 
BARN ES' FOOT POW E R  
MACH I N E RY _ allow lower bids on jobs, and give greater profit on the work. MachInes l!Ient On trial if desired. Catalog Free. 

W. F. 6. JOHN BARNES CO. 
1 999 RUBY ST., ROCKFORD, ILL. 

THE COBURN PATENT TROLLEY TRACK 

HOUSE DOOR 
HARGERS� 

The IIrst made with adjustable track. The track can be put up in 30 minutes. 
;:r Send for Book. 

The Coburn Trolley Track Mfg. Co., Holyoke. Mass, 

M A T C H  FACTORY.-DESCRIPTION of an English factory. SCIENTIFIC AMERICAN Sup­PLEMENT 1 1 1 3 .  Price 10cents. For sale by Munn & Co. and all newsdealers. 
Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE!, TANGENT, 
REPLECTING and WIEDEnANN 
GALVANOnETERS • • • • •  

Catalogue free. 

E. S. Ritchie & Sons, Brookline, Mass, 
N I C K E L AND 

Electro· Plating 
.\ppmlUs and Materiai. 

THE 
lanson & VanWinkle co., 

Ne" 'nrk� N. J .  
1 36  Liberty St .• N.  Y. 

35 & 37 S. Canal St., Chicago. 
WORKS L I K E  A CH Perfect satisfaction is experi­enced usinJ{ our No. 5. 6 or 9 

Hand Pi!&e T hreading and 

fa���!�gPow'!�� i� Ch�u��J from dust. Chasers set by Jlran-
��t�8 f��tk�:dln���eri� motion, opened to permit pipe 
l>� �� j� W:e�ag�lca�l�e?;. 
The Merrell Manufactur­
inll' Co., �Ol C u rtiss Street, 

ELECTRO MOTOR. SIMPLE, HOW TO make.-By G. M. Hopkins. Description of a small elec­tro motor devised and constructed with a view to aSJilst­lnll amateurs to make a motor which might be driven with advantage by a current derived from " bl-lttery, and which would ha"l7� sufficient power to operate a foot 
���h�1t�{1 l�:���� r�g��\��g1� 08vCe����[l'Tc&�:�:: !CAN SUPPLEMENT. No. 64 1 .  Plice 10 cents. To be had at this office and from all newsdAalers. 

£astings and 
Parts--... 

Lubricator. A. M. Way .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.1�7 
i1'!m�i.����rF!8�:.����.�:·. : : ·. : : . : : : : : : : : : : : : : : :  �i:.l:N� Mail collection system. D. A. Gray ... . . . . . . . . . . . . . . . . 1.-';,003 
�:fc'h°��x�bi�C?!:'"!Wi�r���I: : : : : : : : : : : : : : : : : : : : :  �:� Mattress. ventilated. P. Forsber� . . . . . . . . . . . . . . . . . .  597.058 MechanlCal movement. H. Kramme . . . . . . . . . . . . . . . .  597,2OJ Metal planer feed. Gray & Richter ... . . . . . . .  597.355. 597.356 Metals. separating and retlning. }I�. R. Carpenter .. 597 ,lag Meter. See Fluid meter. Micrometer depth gage. �'. Spalding . . . . . . . . . . . . . . .  597.335 Mines. air door for coal. Holbrook & Harding . . . .  597.147 Minin� machine. K IJ. Hopkins . . . . . . . . . . . . . . .  : . . . .  597.� Mining machine. E. C. Morgan . . . . . . . . . . . . . . . . . . . . . .  597.085 Mirror pivot and adjuster. If. W. 'robey . . . . . . . . . . .  597.308 Moistener. envelope. 8. S. Marley . . . . . . . . . . . . . . . . . .  597.010 Mordantinl<. C. Dreher . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  .>97.1(17 

:lZlg�.YC§�i�R�i::;tM��(;r." "  . . . . . . . . . . . . . . . . . . . . .  597,042 

Mower. lawn. L. H. Davis .. . . . . . . . . . . . . . . . . . . . . . . . . . .  59fi,98b NailinJit machine. W. B. Brady . . . . . . . . . . . . . . . . . . . . . .  597.097 Needle case. Kramer & Cartter ... . . . . . . . . . . . . . . . . . . .  ,97.004 

���d���h1etJ�efoc1· �nr���h��: 'com 'bined: ".1:' A: 597,O&i 

............................ 
: NICKEL PLATED POOKET LEVELS : 
• • • • • • 
: !% inch. • - • • 0.40 I � tnch, • • • - 0.50 : 
• !J8 page Oatalogue of Fi;ne Tools, 1!'r... • 
• T H E  STARRETT co.  Ath I MASS. • • L. S. Box 13. 0 • U. S. A • •  
•••••••••••••••••••••••••••• 

Nuh��k�\'ti:B;;Iii;'iiioil.: : : : : : : : : : : :  : : : : : : : : : : : : : : : : :  g�+:� I _1111�III!illlllllllll Nut lock. D. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\17.119 Nut lock. Norlund & Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  597.218 Nut lock, J. P. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597.324 Package, sealed, O. S. Fellows . . . . . . . . . . . . . . . . . . . . . .  597.100 

�:S�i��O����!��.�!a�m. F. E. Hall .. . . . . . . . . . .  597.:j57 

Pad h&lder. E. G. 1'ebbutt . . . . . . . . . . . . . . . . . . .  597.034. 597.0.15 Pail • .1 Danz. :M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.051 Paper cutter clamp coupling device. C. Seybold . .  5.'17.Ob'9 
�:�� &'i���e�rl:i1e��a:'IJi.���i����: : : : : : : : : : · : : : :  ��H� Paper packages, supporting device for tOilet. E. 
pap!r �:i�t.grand pe..�lcii· si:"arpe·ne·r·.·com'bined� G: 597,230 

p�ntB::�t��: T: ·M. Waike;.: : : : : : : : : : : : : : : : : : : : : : :  g�gi8 Pen, electric searing. H. Green . . . . . . . . . . . . . . . . . . . . .  697.373 Pencil holder. O. R. Pihl .. . . . . . . . . . . . . . . . . . . . . . . . . . .  597.295 Pianoforte. J. A. Weser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597.044 Pipe and bolt threading machine. hand. J. }I�. Crudginton. .  . . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . . .  . . .  . . . . . .  . .  596.983 

�l��kC�tUfi!r:n!�:1'."N'.".weSzu.:e�:'.��.�� .��.��.:: : : :  g;:g�i 
�l:�i:�' �'b�c1:a;�:�£t�g���t?·;:e:.· \\�rr-W: 597,193 

Deutscher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.353 Planter. corn, J. H. Act on . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.971 Planter. seed, J. H. Haley . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.997 Plaster board. process of and machine for mak-ing. E. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.3.'l2 Plastic composition from cork. etc.. producing. M. Hocquet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 597.283 Plow. double shovel. C. B. Williams . . . . . . . . . . . . . .. .  597.045 Pneumatic dispatch tube systems. terminal for. 
L. C. Bostedo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.138 Pneumatic pad for bicycle or hke handles, Elton 
& Smith . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  597.108 Powder divider. T. H. Nance . . . . . . . . . . . . . . . . . . . . . . .  597.188 

�����ita�r:g'!:f�� B�ri�I;ue & Corker . . . . . . . . . . . . .. 5W/,372 Pr�s. See Baling press. �'ilter press. Primary battery. C. J. & H. C. Hubbell . . . . . . . . . . . . 597.239 Printing p l a tes. preparing aluminum. O. C. Strecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;'97.366 Printing press sheet delivery mechanism. R. W. Janlieson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597.114 Pulley or sheave. J. Kibin . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.06� Pulp grindin� machine. wood. A. 1.1romblee . . . . . . .  597.208 Pump. M. D. Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 597.155 Pump. C.C. Wortbington . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.368 

��:::g: �ir 1if�W:\:' finitiide;.:: : : : : : : . : : : : : :  : : :  : : : :  g�+:8�� Pumps and hose to strainers. device for attaching force. J. T. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .. 597.259 Purse, E. L. Prickett . . . . , . . . . . . . . . . . • . . . . . . . . . . . . . . . .  597.325 

ICE BOATS-THEIR C:JNSTRUCTION 
�rr�:i�������:i. V!� :g��!�fn����hDog;i�t:;��ea�� constructlon. Views of the two fastest ice· sailing bosts uERd on the Hudson river in Winter. By H. A. Horsfall. 
M.E. Contained in SCIENTIFIC AMERICAN SOPPLE­MENT, No. 1. The same number also contains the rules and reguJation� for the formation of ice-boat clubs, the sailing and management of ice-boats. Price 10 cents. 

QUEEN'S NEW 
AUTO M AT I C  L A M P .  Its Six Points o f  Superiority : 
1. It keeps in focus constantly. 
�: M�������o�������gh�T.i it regulate. t. The full crater 
��r��oJI;�gn_l:mf:o�:ela¥ti: adjm'ltments are all outside. 

or Sendfor circular to (!l;EEN & CO .. Inc, 1011 Chestnut St., Philadelphia 

ROCK DRILLS 
AIR COMPRESSORS 

SI MPLEST. MOST EFFICIENT and DURABLE. 

(RAND DR I LL CO.)  
Send for Catalogue. 1 0 0 Broadway. New York. 

Gas Blast Furnaces 
aAS PRODUCERS AND 

PRESSURE BLOW ERS.  
kr.�'k�yM�ec3:::.PJi'�n�a�: Goetter . . . . . . . . . . . . . . . . . . .  597.144 For ll!ustrated Pamphlets. appz,y to 
Radiator foot rest. E. W. Cornell . . . . . . . . . . . . . . . . . . .  591.049 AMERICAN GAS FURNACE CO. 

t:�l::i�t!id�it ���[:,ji: electriC,' 'Ii: 'F. . Thomsoii g§f:8L\ 23 John Street, New York, N. Y. 
�:N::;·,;;�et'bt;,i�i�ir�· J.iS.bv"ii 'Depoeie: : : : : : : :  g�:� ----------------------Railwayrailjoint. E. C. Edwards . . . . . . . . . . . . . . . . . . .  597.271 PE R P ET U A L  M OT I O N Railway tie plate, W. E. Miller . . . . . . . . . . . . . . . . . . . . . .  591.084 

�:n::� t.:":gfJ:s�e� �te��rl�ciing' ii{eaus ' fDr fi97.305 

Rat"c��;r�"re?ict. leg\v'ebster:::: :: : : :  : :: : :  :: : : ::: gw.:� Reel. See Hose reel. Lace. ribbon or belt reel. Refiector. lamp. J. S. Thomas . . . . . . . . . . . . . . . . . . . . . . .  59;.307 ReJitister. See Cash register. Regulator. See Fluid pressure regulator. Reversing mechanism. G. Busch . . . . . . . . . . . . . . . . . . . .  597,3U Rheostat. graphite. E. W. Jewell . . . . . . . . . . . . . . . . . .  597.002 

��f:.'Jo'i�f�d�E�'c�!§�{rg: : : : :  . .  : : : : : : : : : : : : : : : : : : :  t&HJt Buy Telephones 
�:���p�nyft�:l!:.ewp�np�rrr;:;i!:�'ii<Y1oi.·��1�Vi:�k � •• 0704� � THAT ARE GOOD--NOT .. CHEAP THINGS." Sash lift and fastener. K. A. Klose . . . . . . . . . . . . . . . . .. 597,199 Tbe difference in cost is little. We Jlusrantee Saw. '1'. IJ. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597.m our apparatus and guarantee our customers Saw bandle. E. C. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 597.351 against loss by patent suits. Our guaran. 
��:fe�]�i���:a�:J���·O: ·Sc1iuberi:::::::::::::::: g�:� tee and instruments are both Jlood. Scale. price. A. U. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.300 WESTERN TELEPHONE CONSTRUCTION CO. 

�����'tZo�·o�ggJWI�iig: c:li.:'iiigbee: : : : : : : : : : : : :  �H&i 250·254 South C l i ntnn St .• Chicago. 

Seating. depot. C. B. Demarest . . . . . . . . . . . . . . . . . . . . . .  596.988 !:cl�";;�::fva�:t�1.�t'fj::i"t:1 §;��::.� Seed delinter. cotton. J. S. Ro.amond . . . . . .  597.123. 597.124 Seed delinting machine. cotton. W. A. Ragsdale .. 597.327 --Seed delinti�g machIne. cotton. F. E. Rosamond 591125 &I $5 Prl'ntl'ng Press ��lt:�fi:,�j�� ����8!;1�.����'t.iigiiii,j: : · : : :  g&r.J�� � �����i���g tli:�' �;'�;if��P���;,;.atoj.: · ·  'sieam 596.900 PrInts your own cards, labe)s. etc. separator. '. �����::r�11lorE;�;�1�[� o:a:�� Sewing macblne. H. R. Tracy . . . . . . . . . . . . . . . . . . . . . ... 597.338 . ted l e t loqtu f Shade roller IIxture. Eo C. Ey!. . . . . . . . . . . . . . . . . . . . . . .  597.354 ' .  ��p. Iii:i:'slf¥\", C'h�PAN¥, Sha��sJ:�Jtr.I��g�r �.��.�l.i���: .��.��:� . .  :��. ?�:����: 597.329 
I l1actory 4, M1llRIDEN, CONNECTICUT. 

�gl'it.ia:·rl�b£:hm�e.�:. �����.�':. ':::::. '::. ':::::::.:: �:�rs E D C E TOO L S -.'" Shoulder brace. E. Thomson . . . . . . . . . . . . . . . . . . . . . . .  5\17,12-; Signal apparatus. coin·actuated. H. R. Mason . . . . . 597.362 Signaling shutter. F. G. W. J. Adams . . . . . . . . . . . . . .  '97.1:l4 Silver ores, chloridizing. E. Heiligendorfer . . . . . . . .  597.238 Skate. roller. S. L. Schwartz . . . . . . . . . . . . . . . . . . . . . . .  597.025 Skate sharpener. H. W. B. GOwdy . . . . . . . . . . . . . . . . . .  597.163 Skirt faClngs. machine for making. A. C. Squires .. 597.074-Skirt protector. bicycle. A. Ross . . . . . . . . . . . . . . . . . . . .  597.298 Smelting� method of and apparatus for matte or 
Soc��fi:r"ac�;,�f�ra�'i.t;�r� poie;';',it,,:: J: ·C·:La.: 596.991 kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.06i Soldering aluminum. F. A. Gooch . . . . . . . . . . . . . . . . . .  59 • • 111 

��k�EJ'l�ai�l�tg����c�����ie��· :On?b�g�a; ·W: 'j: 597.112 

Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.272 Spice box. E. Ackermann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.077 Spikes, bolts, etc . •  device for drawinp:. V. R. Paige . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597.294 Spinning machine lubricating device, J.J. Shep-ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 597.331 Spinning machine ring and traveler, F. S. Cul-ver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.176 Spinning mule driving' mechanism. J. A. Aubry . .  597.234 Spittoon. fountain. G. E. Johnson . . . . . . . . . . . . . . . . . . 597.359 Spool. L. N. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.017 Spoon holder. J. T. Cassino . . . . . . . . . . . . . . . . . . . . . . . . . .  596.982 Spring. See Vehicle spring. 
�g�l��]���c��� X��b��t�· s�r��r�:" " " " " " ' " Mf7,2?b Stacker. Erickson & Johnson . . . . . . . . . . . . . . . . . . . . . . . .  597.275 Stacker. pneumatic straw. W. J. Randolph . . . . . . . .  5U7.364 Stalk cutter. Acre & Wall'ord . . . . . . . . . . . . . . . . . . . . . . . .  597.160 

"THE BUILDER" STUDENT'S SERIES. Just pUblished. Crown 8vo. Price 5s. 
CARPENTRY and JOINERY A Text-BOOk for Architects, Engineers, Surveyors and 
g:f�,:::::nlii�II>��R��:;�l'e����r �J�t�'bl'lR¥:Gl�rkK; "Builder" Office, 46 Catherine St., W. C., LONDON. 

(Continued on paqe 68) 

How to Build a Home/"'-�$� 
Those intending to bUild will find the very best practical SUI!. 

gestlons and examples of Modem Architecture in the handsome�t Architectural Magazine ever published 
"The Scientific American 

Building Edition . "  
Each number is illustrated with a COWred plate and numerous bandsome emzravinJrs made direct from photog",u.phs oj buildings. together with interior views� tloor plans, description. cost. locatjo� 

owners' and arcbitects' names and addresses. The illustrations. include seashore, southern. colonial and city residences., churches. schools� public buildings, stables. carriag'e.bouses. etc. All who contemplate buUdinp'. or jmprovlDSl bomes or structures 
of any kind, have in this bandsome work an almost endless series of the latest and best examples from whicb to make selections. thus saving time and money. PUBLISHED MONTHLY. SUBSCRIPTIONS $2.50 A YEAR. S,NGLE COPIES 25 CENTS. 

Seml·Annual Bound Volumes, $2.00 each. Yearly Bound Volumes, $3.60 each. 

• • •  IANUS. CONN. Fo� "!')� a: �)).n�w� ':.�t- MUNN & 00., Publ ishers, 361 Broadway, New York 

© 1898 SCIENTIFIC AMERICAN, INC. 
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