
high merit of the work. The Roman type is Ul!ed 
throughout. 
ANGEWANDTE ELEKTROCHEMIE. Erster 

Band. Die Prim1i.r und SecundaI' 
Element8. Von Dr. Franz Peters. 
Wien, Pest. Lei�zig: A. Hartleben's 
Verlag. 1897. Pp. xiv, 338. Price 
$1.20. 

This book is oue of the attractive German mODOIUR phs 
of which eo many have appeared from this publishiug 
house. It is devoted to batteries, primary aDd secoudary, 
aud m its three huudred·odd pages the subject of bat
teries, wet, dry. thermo and secondary, is really most ex· 
cellently treated, with numerous and quite satisfactory 
illUl!tratJons. The thoroughn .... of the neatmeDt i. te.ti· 
tied to by nearly a six page registry of names or the bat
teries mentioDed in the text. 

J tieutifit 

The charue for imerliion un<UT tll18 hMd 18 One Dollar a 
line for eacll imertion; about ewllt words to a line. 
Advert18em<lntS must be received at publication ojJ/u 
(J8 earlll (J8 Thur8oo11 morninu to appear ,In the follow
ina week·8 18BUe. 

Marine Iron Works. Cblcago. Catalogue free. 
}'or mining engines. J. 8. Mundy, Newark, N. J. 
U U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notion •. Waterbury ButtoD Co .• Waterb·y. Ct. 
Folding Umbrellas. Write Grove &; Stover, I�uraYI Va. 
Handle & Spoke Mcby. Ober LatbeCo., Cbagrin �·all •• O. 
Improved Bicycle Machinery of every description. 

The Garvin Machine CU.t Spring and Variak Sts., N. Y. 
Concrete 'Houses - cheaper than brick, superior to 

stone. H Ransome," 757 Monadnock Block, Chicago. 
CORPORATION BOOKKEEPING IN A NUT- Order pattern letter. & Hgure. from the large.t varie. 

SHELL. With an appendix contain - ty. H. W. Knigbt & Son. Seneca Fall •• N. Y., draw�r 1115. 
ing a chapter on the Treatment of For .tatic macbine. for all purpo.e •• aDd X ray appa' Manufacturing Accounts, the Latest ratu •• ",rite Reed.burg ElectriC Mfg. Co., Reed.burg. 
and M03t Approved Rules for Aver· Wi •. , u. S. A 
aging Accounts. the Shortest, and Machinery maDufacturer •• atteDtioD! CODcrete aDd 
Best Rules for Computing Interest. mort.ar mixing mill.. Exclu.ive right. for .ale. .. RaD' 
Rules for Locatiu� Errors iu Trial .ome." 757 MonadDock Block. Chicago. 
Balances. Short Cuts in Figures, etc. Tbe celebrated" Horn.by.Akroyd" Patent Safety Oil By P. H. Grover. Detroit, Mich.: Engine i. built by tbe De La VergDe RefrigeratlDg Ma · The Bookkeeper Company, Lim- cbiDe Company. Foot of Ea.t 138th Street. New York. 
ited. 1897. 8vo. Pp. 114, tables. Tbe be.t book for electriCIaD. and begiDDer. in elec. 
Price $2. tricity i. "Experimental Science." by Geo. M. Hopkin •. 

Strange to say, the science of accounting is still in Ii By mail. U. Munn & Co., publi.her •• 361 BroadwliY . N. Y. 
transitory state, so that there are constant dema�ds for The Temperlll Transporter. 
shorter, clearer and more Intelligent methods of recording See mu.tration. front Vlige of SCIEXTH'IC A'IEHICAX, 
the traDsactioDS. The present work Is devoted to proba. A PrIl .24., It 1. maDufa.ctur�rt by the Lld!(erwood Mfg. 
bly the most complicated form of bookkeepiDIr that Is ID Co .. 96 LIberty Street. ;Sew � ork. Write for parhcuI�r •. 

use by large corporation •• requiring .ummaries. tabula. ar Send for new and complete cataIOg�� of SCIenllHc 
tiODS, statement sheets, etc. It gives a clear expositioD laud otber Book. for .ale by lluDIl & Co" 361 Broadway. 
of the modem methods which are employed. The author 
shows a familisrity with the most ",omplicated forms of 
trial balances, Involving one-half dozen dilIerent corpora· 
tlons. 

EMBALMING AND EMBALMING FLUIDS. 
With the bibliograpby of embalming. 
By Cbarle!! W. McCurdy-. Wooster , 
Ohio: Tbe Herald Prmting Com· 
pany. 1896. Pp.84. Price$1. 

The thesis of Prof. McCurdy is nniqne. It is in no 
sense of the word a practical J(llide to the professional 
embalmer, bnt is a scientiJlc treatise upon embalming 
and embalming flnids. A large part of the work is de· 
voted to a bibliography of embalmivg. It js one of the 
most complete special blbliographiee which has ever come 
under our notice. 

THE POLARIZING PHOTO-CHRONOGRAPH. 
By Albert CU!lhing Crehore, Ph.D., 
and George Owen Squire, Pb.D. New 
York: John Wiley & Sons. Pp. 150, 
witb numerous plates. Price $3. 

New York. }4'ree on application. 

NalDe8 and Address mUl!t accompanv all letters 
or no attention will be paid thereto. Tliis is for OUI 
information aDd not for publicatioD. 

Ref erences to former articles or answers should 
give date of paper and page or number or question. 

Inq ulrle8 not answered in reasonable time should De repeated: correspondents will bear in mind that 
some answers require not a little re.earch, and. 
though we endeavor to reply to all either by lette; 
or in this department. each mUl!t take his turn. 

BUfueo� ����
to
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ee""i�=���°!t=!!�"':,� 
hoUl!es mBOnfacturiI1l!; or carrying the same. 

Special Written InforlDatlon on matters of 
personal rather than general Interest cannot be 
expected without remuneration. 

Scientific AlDerlcan SupplelDents referred 
to may be had at the office. l'ftce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Inlneral8 sent "'r el<8IDinatioD should be distinctly 
marked or labeled. 

(7166) S. G. say�: Can you tE'1l me how 
I can mount photographs and other pictures on e;lass the 
same as to be seen in the picture store wiDdows? A. 
To mount prints on gla .. , take 4 OUDCes of gelatine; soak 
one half hour In cold water, then place In a glaBB jar, add· 
ing 16 OUnces of water ; put the jar m a large dish of 
warm water and dissolve the gelatine. When dissolved 
pour in a shallow tray; !lave the priDtS rolled on a roller, 
albumen side Dp; take the print by the comers and paBB 
�pldlythrough thee;elatine. taking great care to avoid air 
bubbles. Squeeze carefully onto the glass. The better 
the q nallty of glass, the flner the elIect. 

ORDINARY RATES. 

IJlLdtle Page, each in8e .. tlon - - '75 cent.lI n line 
Buck l'alle. ea .. 1t i .. " .. rlion - -- - $1.00 a line pr For 80me classes of Advert18ements, Special and 
Hiuher rates are required. 

The above are charge. per agate line-about eigbt 
word. per liDe. Tbi. notice show. the width of the line. 
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time and fIWIley b;y using our 

AMERICAN 

and Hand Power (UacnlQerg 
SEND FOR CATALOGUES

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

SEDCA FALLS lUG. C01'lll'ABY, 
695 Water St" Seneca Falls. N. Y. 

PATENTS. - AN INTER-
estinl! unO. valuable rnble showinll the number of parenti 
l..'Tanted for the various subjects UpOIl whiCh petitions 
have been DIed from t.he be�innim: d own to December 
31. 189... Contained to �CIE.!'\·rIFIO A!'ilEH(CA� Sup. 
PLE\I K!'JT. No.1 OOoJ. Price 10 cents. To be had at 
this office and from all oew!lde:t1ers 

POWER & FO I SHAPERS.PLANERS DRILLS 
MACHINt SHOPOUTFIlS TOOLS I:.ATH E S. ANO SUPPLIES CATALOGUE rRH. 

SEBA IAN LATHE 0.120 CULV£RTST. CINCINNATI. O. 

THE HALL 
BRASS PIPE WRENCH. 

A PERFECT TOOl, 
WITH I'RJeTION GRIP. 

Bus')ID"s for all .izes and shapes. 
Highly poli.hed pipe. made 
up wit bout scar or injury. 
For Circular8 and Prices 

WALWORTH MFG. CO, 16 Oliver 

GATES ROCK" 
ORE BREAKER, 
Steam Ore Stamp, 
lining lachinery, 
00 years experience as hullders. 

GATES IRON WORKS, 
Dept. C, 660 Elston Ave., Chicago. 

BARNES'---

UPRIGHT DRILLS 
W. F. & JOHN BARNES CO. 

1999 Ruby Street, ROCKFORD, ILL. 

ARMSTRONG'S * PIPE * THREADING 
-AXlJ-

CUTTING-OFF MACHINES 
Both Hand aDd Power. Size. 1 to 6Inche •. Water. Gas. and Steam Fit-

�I�; �g�t�r�I"fr��j!i��,n��� un; "ersrtfly (lcicnowledaed to be THE BEST. l:11r'.sena for C(l,tll/O(} 
THE ARMSTRONG MFG. CO. 

Jlrltlllepol't. Conn. 

Drop Forging Plants 
for BICYCLE work. 

Will quote On complete Plants, Dies, and 
Tool.. IT Send for catalO(}Ue D. F. 
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Bouquet bolder. M. Bolsinger., . ......... , ........ 581,170 
Box. T. F. Krueger ................................... 581.267 
Box aDd blotter. combinatioD. T. C. Keeler....... 581.040 
Brake mechanism, fluid pressure, J. Soucek ....... 58(llti5 
Brick. J. Quigley ...................................... 581.2'� 
Buckle. tODguele ••• Skiles & Boll ... .......... , .... 581.008 
Buller BOd oou(JliDg. central. G. Jobn.ton ......... a.4.116 
Burglar al arm. T. J. Sutton .......................... 583.9.;2 
Burglar alarm .y.tem. W. T. ArDold ............... 581.2O'l 
Butter moulding and cutting machine, Flynn & 

Muirbead ......................................... , 581,214 
Button •• eparable. P. A. EkluDd .................... 584.030 
Call apparatu •• botel electric. A. B. Chance ........ 5&1 .173 
g::�������� :W:W�r�:. �i
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CaD opeDer. Ill. Sander ............................... 581.121 
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Cap or closure, A. J. Robinson .• _ . . . ..••..•....• . . . .  584, 
Cape. I. CobeD ......................................... 583. 
Car, air storage motor. R. Hardie ................... 584.1 
Car. combinatioD .tock or freight. P. H. Beenck .. 581.261 
Car couplinll', H. T. Moore ........................... 584,00 
Car detacbable .upport •• treet. J. IL Hammer .... 581,2'.!3 
Car door operating and locking mechanism, W .  

W. Rbode .......................................... 581.240 
Car fender. W. Patter.on .... " ..................... 583,931 
Car heater. R. M. Dixon .............................. 581.211 
g:�. 
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Car wbeel. railway roller beariDg. J. J. A. Miller .. 583.917 
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IDtire ............................................... 584,133 Cardboard box. folding, E. C. Cburcb .............. 581,t112 
Carpet sweeper, J. S. Hitchcock ............. 58(.3O'l. 584.300 
8:�I:���tr���

, 
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Ca.b regi.ter. T. Carney .......................... " .. 583,888 
Ca.h regi.ter. J. P. Cleai.. ........................... 583,889 
Centrifuglll mac biDe. W. C. Moore .................. 581.016 
Centrifugal separator. H. McCornack .............. 581.2;Jl 
Char revivifying apparatu •• J. V.'V. Booraem .... 581,lI1t Churn. W. A. Peak .................................... 581.13-1 
Clock. synchronizing, J. H. Gerry ................... 584.128 
Clotbe. tODg •• H. V. PadHeld ........................ 1'&,237 
Coal conveyer. R. C. Greenerd ...................... 581.112 
Cockeye. detachable. E. A. Hardy .................. 581.159 
8�lra��tf��'hUr�"B:i;r:-& Y t'g�r'I:ard i: : ::::: :: : : : :':. �:lW:l 
Combination wrench, R. H. Daniels................ 583,892 
Combing machine, Edwards & Longmore .......... 583,896 
CODduit. J. '1'. McRoy ................................. 563.926 
CODtroller. pDeumatic.J;J. D. Prie.t ... ............. 58.'l,938 Controller, pneumatically actuated, Priest & Mer-

rick .. , ' " " ...... " ................................. 583.939 Controller , series parallel. Potter & Case ........... 583.935 
Converter. rotary. Ill. W. Rice. Jr ................... 58;;.914 
Cooking apparatus, W. E. Baxter ................... 584.25�J 

, Cork cuttin" machine, H. Weinz .................... 584.2BM 
Cor.et .teel. M. E. McClo.key (DOW by marriage 

M. E. M. Playter) ................................. 58.�.lJ2a 
Cover or Hie for receiPt •• etc .• P. HaDo et aJ. ...... 581,28i> 
Covered box, S. Palmer .............................. 584-,270 
Crane, derrick. McCabe & Anderson ................ 584,187 
Crusher. See Cane crusher. Stone crusher. 
Cultivator. T. Andrew .............. ................. 581,254 
Cultivator. M. J. Todd .. , .................... ........ 581,022 
Currents of bl!!h fraq ue ncy. ap para tUB f or pro· 

ducing. N. '1 e.la ............ ...................... 583,963 
Curtain bolder. G. �'. Robin.oD ...................... 581,H8 
Curtain roller. L. Scbuck ....................... .... 584,<M9 
Cutout .wltch. G. L. Moyer ............ " ............ 584,185 
g��f�
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Cyclometer. C. C. HiggiDbotbam .................... 581,286 
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Disinfecting apparatus, J. A. Clinton ............. . 
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Drawing instrument, A K Cross . • . . . . . . . . . . . . . . . ... [,8,1,139 
�re"ct�rc'1���':;e;E?F���\��·.·::::::::::::::::::::: :: �:Mll 
Electric ligbt for vebicle •• A. M. Rodriguez ........ 58.�,945 
ElectriC meter. J. Harri .............................. 583,900 
�1:���t��e��I�t�r.
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Electric switch, G. Winckler ........................ 583,963 
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Electrostatic influence machine, E. 1.'homson ..... 58a,957 
EDameling metal. J. Bo.toD ......................... 58a.97( 
Envelope machine, A. A. Rheutan .................. 584, 
EDvelope. pbotograpb. A. A. Rbeutan ............ .. 
Evacuating device, A. Akeson ..................... . 
Excavator. W. H. Fulcher .......................... . 
Excelsior cutting machine, F. Abel ................ . 
Excelsior cutting machine,J. R. Bate . . . . . . . . . . • . . .  
Fabrics, machine for uniting looped, S .  Henshall. 58,1J2'.U 
Fastening for iron and ornamental wirework 
Fau"�:C�. �
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Felly for vebicle wbeel •• woodeD. G. Tyler ........ 581.277 
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�'i.bing reel. R. C. Kru.cbke ........................ 503,913 
�'Iower .tand. J. Lemon .............................. 581.0f07 
Fluid pressure regulator, P. Albertine, Jr ........... :>84.201 
Flu.b tank. De La HUDt & Sbaw .................... 583,\183 
Fold ing machines, anti-oft'set mechanism for. J. 

L. �'irm ............................................ 534.140 

A Dartmouth Dollege profeBBor ann BO army lieuten
aDt attached to the United States Artillery School give 
an account in this book or experiments made in de
veloping the perfected instrument now principally used 
in determining the velocities of projectiles. The unit of 
time to be dealt with in such experimenta is so very small 
that the work of designing and constructing a practically 
efficient instrument has been participated in by numer
ous experimeDters, whose labors have extended through 
several yeRrl!. In trials inside 'he bore of a three inch 
fleld gun, the recorded times bore about the same relation 
to a �econd 88 a second does to a third (If an hour. The 
basis of the chronograph Is the inOuence of the mag
netic fleld as generated by the electric fleld upon light, 
the use of light 88 an agent being greatly facilitated by 
the recent development of rapid photographic plates, 
some records on sensitive plates having been made by 
exposures oC only 1-100,000 of a second. The new In. 
strument, with which the lllore recent experiments were 
conducted, W88 made by J. A. Brashear, of Allegheny, 
Pa., and the measuring instrument for It W88 made by 
Warner & SW88ey, of Cleveland, Ohio. 

INDEX OF INVENTIONS The Billings & Spencer 00. Food products, apparatus for treating, W. H. 
Wrigbt ........................ .................... 581,OS, 

Food warmer. baby, A. LaDgerfeld ................. 581,162 

MAIN TEN ANCE OF WAY STANDARDS ON 
AMERICAN RAILWAYS. Cbicago: 
Roa.rlmaster and Foreman. Pp. 557. 
Price $2. 

This book contains a great amonDt of technical in· 
formation and rules and insnuctlons governing roadway 
departmenta of the leading railways of the United States. 
The forms of reports required from roadmasters, section 
foremen, and all who have supervisory duties relative to 
the construction and repairs or the dilIerent roads, to_ 
gether with minute speclflcatlons of important detalls, 
are here given in a way to racilitate comparison, and be 
of assistance to the practical railroad man. 

SANITARY HOUSE DRAINAGE. By T. E. 
Coleman . New York: Spon & Cham
berlain. Pp. 186. Pri�e $2. 

A convenient handbook for architects, engineers BOd 
builders is here presented, with the matter and illustra· 
tiODS so arranged 88 to place the snbject well withiD the 
comprehension of aDY nontechnical individDai who 
wl�hes to supervise or plan such work for his own dwell· 
Ing. A I[ood deal of attention Is given to the ventilation, 
OushlDg, and cleansing of drains, a thorough, safe con
struction of good capacity being strongly recommended. 

PRACTICAL GAS FITTING. New York: 
David William!!. Pp. 116. Price $1. 

This book Is a reprint of two illustrated articles origi· 
Dally appearing in the Metal Worker, and written by J. 
W. Hughes and W. R Gray, both practical gas fltters. 
The di1ferent maDner in which these two workmen treat 
their subject cannot bnt be of interest to plumbers and 
others Interested In this class of work. 

HOT WATER MANUAL. By Walter Jones. 
Chicago: The American Artisan 
Prees. Pp.220. Price $3. 

This book contains iDformation and sllggestlons on the 
best methods of heatiDg pnbllc, private, IlIld horticnltnral 
buildiDl!I!, treating on the high and low pl'ellsnre systems, 
duplicate boilers, radiators, swlmlI\lng baths. TurkiBh 
baths, etc. 

Por which Letters Patent of the 
United States were Granted 

JUNE 8, 1897, 

AND BACH BBARINO THAT DATB. 
lSee note at end of list about copies of tbe.e patents.J 

Advertising device or toy, M. F. Prlce .............. 584:.272 
�:I��o:lc'.','��lihi�::;�:.j���ce.·" of and apj;':rat'u,; 581.
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for, H. Deininger .................................. 584,050 
Alarm. See Bicycle alarm. Burglar alarm. 
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Anlmal'trap. J. G. McCoy ............................ 583,924 
t��':M�Cot· I-��m�� .�������.�):,:'.: ' :.::'.: : : '.:: Jl:� 
Annealinll metalliC tubes, wire, etc., plant for, S. 

A .  Sague ........................................... 581.100 
Armature biDdlDg band. H. Gel.enholler .......... 583,991 
Auger handle; G. J. Knapp .......................... :,83,910 
Awning. C. P. Fogb ................................... 581,1115 
�l:: ��t!fcI':.'1r.
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Bale tie. P. K. Dederick .............................. 583,895 
Band cutter and feeder. A. KleID.tlver ............ 581,<M2 
Banks against robbery, apparatu B for securing 

fUDd. of. P. F. KiDg .............................. 581.309 
B���.�PC:: :'.i � �i:r�?�:' :,;;, .. ei . for: . t:· Ai. 581.052 

Hooper ............................................. 581,265 
nattery. See SecoDdary or .torage battery. 
Bearing. ball. W. D. KDowle •.. , ..................... 583,911 
B:��l��: �gllei.\��l'I�'W\�a�oci':::::.·.·:::::.·.·: .. ·:: �:� 
Bed. folding, L. W. Welcb ........................... 581.1O. 
Bed.tead. metal. D. Frank ........................... ii83,llOO 
Bell. bicycle. A. B. Bur D ............................. 581,ffi2 
Bell. bicycle. J. R. Moore ... ........................ 584,312 
Bellow •• band. C. W. Dunn. Sr ...................... 581,154 
Bending or formmg machine, A. Dolp:e ............ 584.212 
Bicycle, J. Wheatley .................................. 584.:axI 
Bicycle alarm. Leavitt & Blbo ....................... 584.1711 , 
Bicycle attachmeDt, S. W. Wardwell. Jr ........... 581.100 
Bicycle brake. J. Murpby. Jr ........................ 58;l.lm 
Bicycle chain cleaning device, J. 1'. Reagan ....... 5S4,Z-J8 
Bicycle lock. J. David.oD .......... ................ .. 58;l.81M 
Bicycle lock. A. R. Sewell ............................ 581,017 
Bicycle parcel bolder., W. H. Carter .. , ............. 581,207 Bicycle .upport�D. nancour ............... ......... 58.�.942 
Bicycle trainert L. de Montgomery, nee Ditte ... . 583,� 
BIC

��'iM��� .�.�. ��.� .����.���.�� .��� .������ .��: 583,004 
Bit brace with right BDgled V guide frame. S. Mc· 

Clellan .............................................. 583,922 
Bit ;'andle. A. Van Lenten .......................... 584,099 
B:, 'h,:;�
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Bolt. A. Adam. (rei •• ue),............................ 11,606 
Bolt Clipper. H. K. Porter ............................ 581,191 
Book .upport. T. A. Owen ........................... 58a.929 
Bookbinding. E. M. WaileD .......................... 581,I98 
Bottle. J. E. Barclay .................................. 583,970 

HARTFORD CONN. U. S. A. 
TRANSITS AND LEVELING INSTRUMENTS. 

�lCl'T�� ELECTRIC LEVELS 

S�s, 2 and 3 Inche.. Prices, 25 BOd 30 ceDt •. 
For""'okon� C. 1<'. IUCHAltDSON &; !'iON, the Level. 5 P. O. Box 917, Athol , Mass., U.!'i. A. 

EEN" ARCHITECT LEVEL $50 
Improved Transits & Levels 
Graduated entirely OD Our 
��fea��ln:t 

eM�D;:o��'1; 
Fair. All kind. of EDglneer
lng, Surveying and Drafting 
In.trumeDts aDd Material .. 
:f.ir';d

i
1J:!:!

r
��n I'i're\�

g
a':i� 

Is mentioned. 
QUEEN &; CO., Inc., 

1011 Chestuut !'it., 
l'bllntlelpllia. 

We can furnish the Late.t Improved Eyelet MachiDe. 
���c��Ng�s.·

bO
*:y:�:

t
:1:gt�,�����1 :.it��.i��:;! 

of Special Wireworking Machi&ery. II:T' Send for Circular. 

BLAKE & JOHNSON, 
P. o. BDX 7, WATERBURY, CONN., U. S. A. 

"T t • Ctlls • Jlbout. Cools" 

Foot and aDkle. artlHcial. J. 1. Lyon ................ 584,<X» 
�'ruit box. H. O. Little ............................... 581.11« 
Fruit grading machine, Cunningham & Smith ..... 583,981 
Fuel. artiHcial. H. R. Brl •• ett.. ..................... 581,I<M 
Fuel. artiHcial. H. R. Bri •• ett et al .................. 581,105 
Furnace. See Boiler furnace. ElectriC furnace. 
�:���:�:s?:��gfn�

e
fc?����r�in�· ::�Ziietlrth: J: 583,97

5 
P. ECk ............ , ................................. 581,051 

Furniture ba.e. W. �'. Woodrull .................... 581.124 
Game apparatu •. R. �'. de GraiD ..................... 581.219 
Game apparatu •• W. P. Wetzter, .................. '. 581,199 GarmeDt bolder . •  priDg. J. Davi ..................... 584,263 
a:� ��ll��: ��f!.'iJr�:.,\IJ����: ::::: ::::: ::::: ::::: �:l� 
Gas generating apparatui!, B. LoomIs .............. 583,915 
Ga. or vapor eDgiDe. P. B. & S. D. McLelland ...... 581,188 
g����

ers�rs�I���p��eg�e.�'· Davi ............... 58.�.982 
Gate. C. W. Burrington . ............................. 583,977 
g:�::�: �·a��t'e�����:::::::::::::::::::::::::::::::::: �:� 
Gate. W. R. White .................................... 5!!4,280 
Gla... See LookiDg gla ••. 
Gla ••• colored Ha.bed ornamental. A. L. Brown .. 584,1111 
Glass, machine for automatically gathering, W. 

F. AlteDbaugb ............ ........................ 584,138 
Gov

d
e
:�\

i
�: f6��

o
��tlgth

B
���N.������.� �.����.

i
�.�.�

,
. t&,OO'l 

Governor, automatic fluid, G. W. Browne .......... i'J84,172 
Grain, apparatus for separating moisture from, 

Robin.on & Birk . ................ , ................ 581,195 
g��::t��::,'icgf��

l
io�����

r
B�iITh.�.

i
���.�: .

.

.
. :.: �;�11 

Gun, magazine, I .... L. Hepburn ...................... 584.177 
Harrow. di.k. P. E. Little ........................ ... 583,9I( 
Harvesting machine, corn, J. W. Pridmore ........ 583,937 Hat fa.teDer. ScbrubeD & Beck ..................... 581,24:J 
Hat piD guide aDd fa.teDer. Rankin & Spicer ...... 584,147 
Hay press, W.1.\ young .............................. 584,3(K) 
Hay rake and loading and stacking machine, 8. 

Concalliion ........................................ 584,210 Heater. See Car beater. Portable beater. Water 
heater. 

He
tt6��, SX.PQ��::�i���. �.� .�.i�� . �

i
.��.

i
.� . �.���.O:�:. 583,940 

Hides and leather, machine for treating, W. B. 
Turner. , .. .. .... . .... ..................... ........ 581.123 

Hln lI(e. J. H. Pineo .................................... 581.09ti 
Hinge, lock, G. J .... Reenstierna ...................... fiB.I.2:W 
HOisting apparatus, W. C. Baxter .................. �.iAJl 
Horseshoe nail machine, Capewell & Jones ... , .... . �.;i04 
Ho.e coupliD". E. E. Gold ............................ 58�.14j 
Hose nozzle, J. Askins ................................ 583.Hti!l 

Every Mecbanic. Metal Worker. or Ho.e .plice. C. �'. Mun.on ........................... 584 .(X\� 
ver.on intere.ted In Machinery Sup 'Hub. wbeel. J. B. Garand ............................ iiBl.W 
plies .bould have our new 1897 Tooi Hydrocarbon motor. M. H. Rumpf .................. 581.0!J7 
CatalQ!01e It contam. 710 page. Igniting device. B. Jolle .............................. 5&I.0ii6 
size l�i�, and Is an exhaustive Indicator. See Ship speed indIcator. 
and IDstructive li.t of all tool. that IDk well .upportiDg attachmeDt for de.k •• R. E. 
may be required. Mailed free to Rayman ............................................ 583,913 
anyone mentioning this paper and Inking apparatus, mechanical, M. B. 1'emplin ..... 584-,247 
sendinll' us 35 cents. Discount sbeet Insect capturing and destroying device, J. Strou-
forwarded with every copy of the bal . ...................... .......................... 581.245 
book. Send stamps or money order. Insect capturing and d estroying machine, J. 

-' Strouhal ................. , .......................... 584.246 
MONTGOMERY &'CO. 

MAKERS ANn JOBBERS IN 
FINE TOOLS, 

105 Fulton Street, New York Cltl. 

Insulator for telegraph or other electric wires, 
�� Ne.mitb & Arnett ................................ 584,231; 
'M'J'f;. 

S
s"e"e It'::��

o
� ;de kDife. 

(Continued on page 898) 
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WILLIAMS' SOAPS are for sale everywhere, but 
if your dealer does not supply you, we mail them-to 
any address-postpaid on receipt of price. 

THE Willillms' Shllving Stick, 25 ct& 
Genuine Yllnkee SlIlIving Soep. IO eta. 
LUKury Shllving Tablet, 25 ct& 
Swiss Violet Shllving Cream, 50 ct& 
Jersey Crellm (Toilet) SOIlP, 15 ct& 
Willillms'Shllving Soap (Barbers'),Six 
Round Cakes, l ib., 4Dc. Exquisite 
also fortoUet. Trial cake for 2c.stamp 

J. B. WH.UBPIS CO. 
Glastonbury, 
Conn., U.S.A. 

LotmON. at Gt. R1l88e18t. 
SYDNEY, 111 Clarence St. 

On receipt ot ten centll tn stamp� (practically 2Ii% ot re
tail price) we will .end you one ofo nr 

B ITS �- I N CH A U C E R  
��;;;;;;;;ee!!= 

A line cutting too� perfect clearance. especially good In hard wood and for end boring. IT' Send for Ch'c ulars " S  .t . "  I�·ree. 

T H E  _�ORD B I T  CO. , HOLYOKE, MASS. 
This be;�':..:'ln*

e
8��ih�r Horse 

\VEn,..'!'EIt � aclual hor.e power 
GAS ENGINE 

for '" 1 :; n. les� 10� discount for cash. 
:fi�s'fn1�i::;;.��n!t���J'I�r;. o,ulliJ 
t hererore we can make the�rice. Box-
t'!.a�rf�N�"o�tG:s'iJ,���. l pou nds. 

� Write fr>r Special Oatalogue. 

WEBSTER M ' F ' G  CO. ,  
lUI4 We.t 15th Street, CHICA60. 

POWER., POWER., POWER I 
Fifty per cent. increase at no additional exp-nse. 

VlCTDR VAPDR lNaIU •• 
Sl��m·!n�G�:;:r i:�:!�h�s 

Row and !'tail Boats. 
Send fo���t����

e
d

. 
Specify 

. 
. TIIDI. UNE .t. ao. . _ .  

64.66 Wabash av., Chicago. . 

The Chicago Gas & Gasoline Engine 
The Simplest ,..as and I<asollne engine on the market. Has no 

equal for absolute, f!lteady speed and durability. It Is a dwarf 
t n size and a Samson ilJ .t.ength. Catalog1u sent "" 
appliCation. 

MANUFACTURED lIY 
J • •  1 .  N O IUI ,\ N  eo . . 

� "A" South Clinton St., 
OHICAGO, lJ.L. 

Special Machi nery, Dies and Tools 6-
Sub .Press Dies � For PunchWYJ and Forming Shut Metal 

A SP ECIALTY. � 
OEO. M. OR.LSWOLD, �� 

lS3 St. John St., ��� /\? N EW H"-VEN, CONN. [) � 

Ti You Hre a ntanufactum of Sbeet metal 
articles, you are naturally Interested in New Ma-

us f:!f� 8r"t�n� o'fi�h���\I��: mu:=� t�;:�:� 
No. 1 .  ROLLING MILL MACHINERY FOR SHEET METAL 
No. 2. TuaE AND WIRE MILL MACHINERY 
NO. 3. SILVERWARE AND COINING MACHINERY 
No. 4. HARDWARE AND BRASS GOODS MACHINERY 
No. IS. BICYCLE MACHINERY 

ADDRESS 
YHE WATERBURY FARREL FOUNDRY &0 MACHINE CO. 

WATERBURY, CONN. 

THIS IS THE P I E R C E  % ACTUAL H. P. 
Gas or Gasol ine Engine, 

Complete. Ready to Operate. YOU can't alrord to he  wltbout it, l f it wUl d o your 
work. !'iIlUl'LE, NO FIRE, ABSU I . U 'l' ELY I';AFE, DUItA B J . E. 

WELl. MADE Rlld G U _\ R O\ NTHED to be as represented. 
� H. p2srg��.nes:i,n!�'::��;:����e'ii0:::E�r!�: .i�U�z:ls.��'t'e,:!�al to 

vr- PRICES ARE RH:rH'.l'. 
PIERCE ENGINE CO., 1 7  N, 1 7th St" Racine,  Wis. 

" WOLVERINE " SAS AND SASOL INE 
EN� INES,  

"Is t be  only re .. Gas Enlllne on 
tbe lightest en

Require!!l no 
8af:���e�fac f;S8� 

LVER I N E  MOTOR WORKS. 
12 Ilurull I!1tr-eeh 

C R A N D  RAPIDS. M I C H. 

ROTARY ENGINES. 
The vlU"lous ell'orts that have been made by Invent
ors during several flenerations to overcome the de
tect. of this form of motor were dlscU88ed In a 
.erle. of articles published In the - . Sdtntlflc Jlmtrlcan Suppltmtnt, HOISTIII(; EIIGIIiES Nos. 1 1 09. 11 10. and 1 1 1 1. Issues dated 

m�.'�
l
nti -F.t���ItU'oEE April 3d. 10th, Ilnd 11th. 189'1. The.e articles ,..Ive 

U I I,.  Both FrlCtion and the history and development ot the RotaryEnglne 
i':�� l;::,IWii��� ��� from th" year 1588 to the present day. The engrav-
ri es. J)ocks. etc. Great Ings wblcll accompany the article have been pre-
SavinI< over .team. ".peclally pared from work. on the .ubject of Rotary Eo'n-
:�e

::a:����e�:}o��a���� g
,
lnes and from patent drawings f1 recent Inven-

6uaranteed fully. State .Ize tlOns, many of themshowlngdevlces of tbe greatest 
�,!:,:e�·ndAa'!.r::tI '����� Ingenuity and Interest. Copies 10 cents each. 
Kine Uo., 40'.1 S. W. Boulevard, Kansas City. Mo. 

A L C.O VAPOR LAUNC H Motor controlled from bow. Valve movement, 12 to 1. 16 to 60 ft. Launches. Twin 
�'Therfs

a�dS&'l.�i��t�o 11c�D�e� 
elljl(lneer or pilot required. 
��::1:e���e.

t
y I:���g!

ee
gr 

Gasoline used. No dls8jlree
able vibration. 

IT SeruJ. 10 cents (n stamps 
fr>r IB11l' Oatalogue. 
fl Jersey A,., Jersey City, N. J. 

1897 Suppltmtnt 

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

SUPPLEMENT, IIi.OO a yelU". 
Combined rates, with 
SCIENTIFIC AMERICAN "'. 

MBasnrin� 

TaDBS. 

Chesterman's, Excelsior. 
Lufkin's, Eddy's, Roe's, 
etc., and supplies of all 
klnl1s for Archltec1s. En
gineer. and DraUjlhts· 
men. 
Frost & Adams Co. 

Establlsbed In l84!l. 
39 Uorllhill, 

BOSTON, MASS. 

THE IMPROVED GAS ENGINE. 
Two cylinders In one casting 

Occupies less space and weighs Jess for it s power t han any engine 
made. Can be used wherever power Is required. Eltber sta· tionaryor marine. No fire. No heRt, No smoke. Nollcensed en({ineer required. 

IT Sena !r>r catalooue. 
S INTZ GAS ENGINE CO •• 

Grand RnJ.ill"" 
llllcl . . . U. S. A .  

£atalogUt Rtadv ! £��e!!!n��!�L�}!�4��t�P.!.� 
• • • • 

The publishers of the SCIENTIFIC AMERI-
CAN annoUD<:p- that an entirely new 48 
page SUPPLEMENT Catalogue is now 
ready for distribution, and will be sent 
free to all on application. 

MUNN &: CO., Publishers, 
�61 Broadway. New York City. 

DRILl]NG MACHINER.l 
' MANUI'AC TUftED ltV 

WILLIAMS BROTH ERS. 
ITHACA. N.V. 

MOUNTED Oft ON SILLS, FDA 
DEEP OR SHALLOW WULS, WITH 
STEAM OR HORSE POWER 

.. OA C ATA LOCl U &  WIWAMaIlllO!L� 

Knitting machine knockoll' mechanism. J. Brad. ley . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  584,lll6 Knl;t��.���� ��.� .��� .�.e.�����?:': .�: .�: . . ���� 584,251 
Ladder, portable step. H. Bowman. . . . . . . . . . . . . . . . .  584,150 
t::::g, c.\'i���������&.aLc�y�������: : : ::.58¥.iB4: �:� 
t::::g ��r::;re��b�c�fe��rs�iI��:�·. : ::: :.:·: �:� 
t::::g: �:}�'i;: ��W�e�e�:. ���� .•. ��.:::::: '::::::.: ' =:Mll 
t::::g·.���'rt.Rbl�;�:.rW":8:·ii;.iiim::::::::::::·:: �:l� Last. A. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584,102 
t:���.({e�:I���'¥:e t��n

e
���d: :  : : :  : :  : : : : :  : :  : : : : : �:fu!l'f Lead from lead ore, making commercial, P. G. Salom. . . . .  . . . .  . . . .  . . . . . . . . . . . .  . . . .  . . . . . . . . . .  . . . . . . . . 584.242 I.eatber dre •• lng machine, J. Hall . . . . . . . . . . . . . . . . .. 583.99.> Letter box, W. K Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,161 Lifter. See Pan lifter. Light. See E;ectrlc·light. Llghtnln({ arre.ter, A. Ekstrom . . . . . . . . . . . . . . . . . . . . .  583,987 Lock. See Hlcycle lOck. \'eloclpede lock. Lock. A. J. Oleson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.047 Lock blade knife. J. P. Jackson . . . . . . . . . . . . . . . . . . . . .  584.07"0 

tg��:::�t?::��gl�e�.��IA':,'i,eiIi: : : : . : : : : : : : : : : : : : : :  �:� I�ooking glass. A. Jensen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58',078 
I�ounge chair, G. Huuzlnger . . . . . . . . . . . . . . . . . . . . . . . . . 584,132 
Lubricator. K Capltlllne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.033 LUmber transfer. steam. W. A. Wilkinson . . . . . . . . . 584.027 MIlIl trlln.ferring nevice. E. Campbell . . . . . . . . . . . . . .  5801.152 
Matcll box. J. ll:. K .. ufmlUlD . . . . . . . . . . . . . . . . . . . . . . . . .  583.007 Mattress. J. Holtwlln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 584.1;8 
Mea.ure and funnel. combined. M. N. Sevier . . . . . .  584.275 
�:�����fl������¥,eG?E��r:."t,·!;rtIi:: : : : : : : : : : · =:� Medical thermonleter case, OllendorlJ & Fischer .. 583,928 
�:�:�.PI��'�I::'c��r::;e�·r.�'·�'i1��:tei-·: "Tii':ee 584,Zl3 phase induction meter. 
Meters. prepayment meChanism for electrical or other. Bastian & HodNs . . . . . . . . . . . . . . . . . . . . . . . .  584.258 
��':1�..:':

g
:n

s
J'

f
::nfn'f' ma�n�:,

a
�t1io' 'j,i-eaker 584,200 for. A. Premo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,1& Moulding apparatu., J. B. Ramp .. . . . . . . . . . . . . . . . . . .  583,11'1 

MO�fg:�W. '1. �Bfi::,,..\��.I�.s.'. �.���:.���.� .f.�� .����� 584,109 
Motor. See Electric motor. Hydrocarbon motor. 

Vehicle motor. Water motor. 
Motor meter, C. P. Steinmetz . .. . . . . . . . . . . . . . . . . . . . . .  583.951 
Motor wheel device. C. �'. Goddard . . . . . . . . . . . . . . . . .  584,218 Mowers. clover seed table attachment fort D. Mc· 
Muit{;I�uJ':i"" ·wa:,:m;'ii ·&-:Wii"i,;r: : : : : : : : : : : : : : : : : :  �:I:t 
Mutoscope. H. Casler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,005 
Mutoscope, H. N. Marvin . . . . . . . . . . . . . . . . . . . .  584,228, 584,311 Nappln,.. machine, C. Heap . . . . . . . . . . . . . . . . . . . . . . . . . .  584,113 
Nozzle, C. A. Snider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,197 
���zl�c:.'\\.":t.a�O:d�����:·:.·.·.·.·. ·.·. ·:.·.·. ·:.·.·.·.ii84:i5r; �:IM Nut lock, W. N. Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,908 Ore grinding machine. W. A. Woods . . . . . . . . . . . . . . .  584.086 
�:!:WFt�;. :'W1«3: �·er.������·:: : : :  : : : : :  : : : : : : :  :.: : : : :  �:� 
�:g:� t"o��l�� �t�����M�e�nD&��!L : : :  : : : : :  : : :  �:W Paper, package binder for toilet. J. N. Moehn . . . .  583,918 Paving block and system of paving, combination, W. H. Northcutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,269 
Pen, U. S. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.255 
�r;.::II'J'.,'"e"��I��!c�e��. B. Goldsmith . . . . . . . . . . .  5801.076 
Pipe core spindles, apPllratus for wrapping, C. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,281 Pipe coupling .eal, F. N. McDowell .. . . . . . . . . . . . . . . .  584,232 Pipe wrench, R. A. Ryrle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,!U7 Pipe wrench and cutter, combined, M. Leven. dusky . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . 584,180 Pipes; apparatus for te.tmg riveted. T. H. Mil· son... . . . .  . . . . . . . . . . . . . . . .  . . . . . . .  . . .  . . . . .  . . . .. . .  . .  . . .  584,118 Plane guide, E. Llndfo r .. . . . . . . .... . . . . . . . . . . . .. . . . . .  584,002 Planing and matching ",achlne, Bugbee & Dan· ner ... . . . . . . . . . . . . . . . . . . .  , . . . .  . .  . .  . . . .  .. .. . . . . . .  . . .  . .  584,302 
Plant protector, J. McGowan . . . . . . . . . . . . . . . . . . . . . . . .  583,925 
Planter, Myers & Adams . . . . . . . . . . . . . . . .. . . . . . . . . . . .  584,230 
�1���eI: K�k��·.�·. �:.�����: : : . : : : : : : : : : : : : : : : :  �:� Plow. G. B. Gauntt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.217 
Plu,... safet,.. T. S. McClIntoc., . . . . . . . . . . . . . . . . . . . . . .  584,009 
Pneumatic handle. S. M. Gunsaul . . . . . . . . . . . . . . . . . .  584,220 Pocket book. agent's, C. E. Miller . . . . . . . . . . . . . . . . . . .  584,060 
Pointing Implement. J. Quigley . . . . . . . . . . . . . . . . . . . . .  584.292 Pole tip, A. F. M. Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,171 
Portable heater. J. E. S. Wagner . . . . . . . . . . . . . . . . . . .  583,960 Power truck. duplex. O. Anderson . . . . . . . . . .  o • • • • • •  581.031 
Press. See Hay press. Printing machine, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  584.274 Printing machine bed motion. Cyllnde& W. Scott 583,!U8 
�W! �g tf'::'1l't�gren��f e��PWe�':!·;,�j,rlen��i.;;.: 583,

9\1.1 PuJp pipes and puJp covered ro]]s. machiile for making, H. Fairbanks . . . .  ,. . . . . . . .. . . .. . . . . . . . . 0 • •  583,898 Pump for liquids. E. Caplta1lte . . . . . . . . . . . . . . . . . . . . . .  584,034 
��::'C�I��"=:��.::�J��. �I��.;r::,:��: : : : : : : : : : : : : : :  �:� 
Qua.r.Mre�:�'l.�� .�.� .���. ��: . .  ���I.��.�����: 583.993 
Radiator, heat, J. E. Blackburn . . . . . . . . . . . . . . . . . . . .  584,262 
Radiator. steam. E. E. Gold . . . . . . . . . . . . . . . . . . . . . . . . .  584,143 
�:H gg��: �����l!.r�.��?:'���:: : : : : : : : : : : :: : : : : :  �:g Rail jOint, W. �'. Weaver. Jr . . . . . . . . . . . . . . . . . . . . . .  584,� 
Railway brake. S. T. Williams . . . . . . . . . . . . . . . . . . . . . .  584.028 
Railway roadbed. J. H. Nichol . .  . . . . . . . . . . . . . . . . . . .  584,083 
RaIT.alcIi'.iIa��� . .  ��.� . �.�����I.��. ?'�.������.�:. �'. � 58M16 
Railway switch . •  treet. A. M. Dimmick . . . . . . . . . . . .  583,1J85 Railways, turn table for surface contact electriC, E. M. Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.99'1 
��;j,e�� e,:n�h.,,:,;�eMCEaChron . . . . . . . . . . . . . . . . . . . .  584 • ..,1 
Razor. J. L. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,961 
Receptacle for mtd) matter, milk, newspapers, 

etc .• Willinger & Devins . . . . . . . . . . . . . . . . . . . . . . . . .  584,137 Recorder. See Cash recorder. 
Reel. See Fishing reel. Rellector. ventilating. J. Cinnamon . . . . . . . . . . . . . . . .  583,9iO Refrigerator car ventilator. Eo T. Earl . . . . . . . . . . . . .  584.283 
Refrl,..erator or Ice box shelf, A. E. Nessie . . . . . . . .  584,082 
Register. See Cash regl.ter. 
Register for car .t,ep., etc .• T. H. French . . . . . . . . . .  584,216 
Regulator. See Electric regulator. �'luld pressure rellulator. 
Rein guide. J. Penlngton . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 584,012 
Roentgen rays, producing stereoscopic pictures 
R�lir�r�����J:pa;.k·Iiiil:: : : : : : : :: : : : : : : : : : : : : :  �:� 
���rll:,:'I��e;.:·JalR!F.ejh)·:Ti�·liman: j,:: : : : : :  i:1;m Sash fastener, I. I.', Eastham . . ..... . . . . . . . .. . . . . • . . .  584-,111,( Sash fastener, S. W. Lockhart . . . . . . . . . . . . . . . . . . . . .  584, Sa.h holder. window. W. H. Koon8 . . . . . . . . . . . . . .  . .  
Sash, window. J .  B. Broome . . . . . . . . . . . . . . . . . . . . . . . .  . Screw cutting machine, W. C. Wells . . . . . . . . . . . . . .  . 
Scuttle. J. Bermes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Selll for packBlles, etc .. L. �'. Musson . . . . . . . . . . . . . .  . 
�::�i:'fi:Cl':���t w."T�I\f.":'· :::'c���'3:::::: 
��J'3:�;��:r.,����t����gA?8�r�[:.����: : : 
Seed cleaner and puriller, T. J. Hatlleld . . . . . . . . . . .  583.996 
Seesaw. H. A. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581,131 
Self opening gate, W. H. Ordell . . . . . . . . . . . . . . . . . . . .. 584.011 
�:g:�:�g�·a�J':�:r :!��f��, ·i:Ft��rVandre .. . . .  581,� 
sep:�:'!��in����!cg�':,.;l%'r�hI. B:C}"e�.:f,:.:'.� 583,899 Sewing machine, sole, C. P. Holmes . . . . . . . . . . . . . . . .  581,009 
�ewlnlf machine thread waxing deviCe. �'. L. 

Alley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,968 
��:fF��:�k�r.I�,�·. W����':."m.:: : : : : : : : : : : : : : : : : : : : �:� Ship attachment. W. W. Beach . . . . . . . . . . . . . . . . . . . . .  584,086 
��t�t������:�����h':�.�: .�.�?����: : :: : : : : : : : : : : �:� 
Shutter worker. D. O. Gould . . . . . . . . . . . . . . . . . . . . . . . .  584.053 
Sieve. separating. H. Bittinger .. . . . . . . . . . . . . . . . . . . . .  584,126 Sifter. G. A. Haa.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.994 SilOl, W. N. Ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.181 
��a�:� �glfe.�°.r.·��a��n�h�: .::.���.�: : : : : : : : : : : :  �:� 
��r�r.{;��.%.B::t.';)':;: : : : : : : : : : : : : : : : : : : : : : :  : : : : : =:� 
t� "c:.'��� r'::t"a ��'[ f.��8:�%n���:.�: �:. ����:.� �:� Sprocket wheel for chain I<earln,... J. A. Walker . .  584,250 
�t:�:: tg������� ��r�:rd�: �ia�:Fn�e�·r 'appi);: 58',160 
Sta�'1.' �e!"c:�:"':�i8iid: ' '�'Iow';':'''taiid: ' ' ' ' ' ' ' '  583,989 
Staple puller and fence wire stretcher, G. B. Nel· son .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.189 
Steam boiler. H. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.257 
Stone crusher. Gates & Garman . . . . . . . . . . . . . . . . . . . . .  584.142 
��g��:r�abSb��·�0'rt���t��·p��g�oM:��ef8,: · .top: 584.24( 

per. Valve stopper. 
Stove. E. C. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,009 
��;:�:.i��.ir�:t���·.·. : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
�:t�b :�e;' Jut�u �er';wltcli: ' . ·meeit'lei· iiWitcii: 584,26! 

Railw..,. switch. Time 8wltch . l Continued on page SSi9) 

© 1897 SCIENTIFIC AMERICAN. INC. 

Machine 
Mechanical . Architectural Dr.wln,,; MarlDe, 
Stationary aDd Locomotive EnglneerlD,;Sbeet 
Ketal Pattern CutUnl; Pla.mbIDI; EleOLrlcitYi 

���=�, 3 1  COURSES :r�rl':l� 
Euglneerlng; Surveying aDd )lapping; Book
Keeping ;  Shorthand i EngUlb Branchet i 
Arcbl&eotorej IIIDlng; Metal ProlpecrJ.ll&. lH' ....... 'UI :&�d";'· GUARANTEED SUCCESS. 
r ••• • "'.'11 •• Adu.c. If I .. UIl .... I. 
Cirevlor ""Ie; Sta.t. ftIbjecr 'OU IOU" to dtul,. Ia& • ..-uI c.n-poad .... !Iob .. t .. Bo. 942 

THE SANDBLAST PROCESS.-BY J. J. 
Holl z .. plJel. A full description of thl. Intere.tlDg pro
cess Rnd of the apparHtu8 employed : with R discufIIslon of 1ts capabll1ties HDd present and future applica.tioDS. \Vith 8 illustrations. ContRined in ScrE�Tr"IC A M IeR
ICAN SUPPLEMENT. 1"0. 1 11 1 0. Price 10 cent •• To be bad at this office and from u,1I new8de:tler�. 

The Van Norman • • 
Universal Bench Lathe. 

u· S· jfutomatlc TnltCfOr 
For Marine, Stationary, Port

able and Traction Engines. 
It has six advantages that com· 

mend It above all other Injectors 
for your use. We want to prove It to you. 

AMERICAN INJECTOR CO. 
331Congress St . •  W., DetrOit. Mich. 

��'oY
u�'t STEEL Btlt . PUlity (DIn tbe World. Unhreakahle, very light. Positively safe. Extremely 

hl�b speeds. Perfectly balanced any 
speed. Cheap IIrst cost and power . .aver. Steel busblngs to lit any 
��tier�W��da��I:W�rI��1 :ci 

dr�.r;mnC;:�teplJ J.LF:V ('0. 
IT See SCIENTU��:'';.,'iTh��I�e'l,��8ilm.�:-A4�'' 

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

The dlll'erence In cost Is little. We guarantee ou:.r�fE:tl��:.:';�a�=f�:' ��rc=�rs tee and Instruments lU"e botb Kood. 
WESTERN TELEPHONE CONSTRUC TION CO. 

2 50·25 4  South Cll ntnn St., Chicago. 
Largest Manufacturers of Telephones 
exclusivelll .n the Un.ted States. 

HOUTS AUTOMATIC TELEPHONE SWITCHES Some ot Its advantages : 1st. It I. s�rlctly 
��re�:�Ip'. m':wJ,� s�c'l!�': d 

d
O�. 'b':;�� 

nectlon between subscriber. is direct and 
Instantaneous. (th. No central omce ope· 
rr;��.to �r:.-· '{f:ICr� l:!:irr::i����rit�=d service at all honrs ot day lOr night. IF" This appliance Is .old outright or 
leased, at op tlon of customer, and tully guaranteed. IT Sen1 for llluotratell circular S. A. to 
Hout .. A lllomatic 'l'elepbone Switch 
Co., Parker, �o. DakolR, U. �. A. 

TwelftA &Ilium. Now Beadll. 
THE SCIENTIFIO AMERIOAN 

CYC LOPEDIA O F  
Receipts, Notes and Oueries 

1 2,500 RECEIPTS. 708 PAGES. 
Price, S5.00 In Oloth ; S6.00 In Sheep ; S6.50 In Hall 

Morocco, Postpaid. 

T:o��h����; 
been on the mar· 
ket for neari:!, 
six years, and 
thedemandforit 
has been so great 
that twelve edi
tions have been 
called for. 

I t Is entirely 
distinct from the 
ordinary receipt 
book In being 
thoroughly up 
to date. 

The work may 
be regarded 88 
the product of 
the studies and 
p r a c t i c a l  ex
perience of the 
ablest chemista 
and workl'rs In 
all parts of the 
world; the Information given being of the highest 
value. IU"ranlled and condensed in concise form. 
convenient for ready use. Almost every in quiry 
that can be thouJrht of. relating to formu:re used 
in the various manufacturing industries, will here 
be found answerl'd. 

Those who are engaged in almost an.v branch 
of industry will find in this book much that 
is of practical value in their respective call
ings. Th se who are in search of independent 
busineas or emrlOyment, relating to tbe home 
manufacture 0 salable articles, will find In It 
hundreds of most excellent suggestions. &r SmdfCYr de8cr£pti1)eCireular. 

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



NOW R E ADY. Switch operating device. E. Von Haken . . . . . . . . . . .  5!M,174 Syncbronlzlng mechanism, H. F. Parshall . . . . . . . . .  5!M.� Table. C. H. Haberkorn . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  5!M.l 
�:��.ange::'�f��� �:�:: c. B. Ru •• ell . . . . . . . . . . . . . .  &!il.00i 

H Inexpensive 
Country Homes." 

Tank cover. F. J. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,068 Tapping macblne. G. R. B aldwin ... . . . . . . . . . . . . . . . . .  583,!183 Tea infu.er. J. H. S uttbo ff . . . . . . . . . . . . . . . . . . . . . .  , . .  , 584.Wl Tenonin" machine. 1. Sicotte .. . . . . . . . . . . . . . . . . . . . . . .  1>84,018 

A Practical Book for ArcMtect.. Builde,.. aOO those 
I nte7l4/4w to BU(1d. 

��rl��g���f;,�·c:i:�r���:.�������: :  : :  : :  : :  : :  : : : : : : :  �:�� 

�g�!eC�����f;,.P.;c�io�i����t c: ii: Stein:Diet.: : : :  �:� Ticket. mileBlle. C. W. Reiff . . . . . . . . . . . . . . . . . . . . . . . .  584,2114 Tie. See Bale tie. Time .witcb. autumatic electric. L. H. Watters .. 584.\49 

�t�:: ��:�::U�: W.BB���l:: : : : : : : : : : : : : : : : : : : : : :  �M� 'l'ire. pneumatiC, F. W. Moraan . . . . . . . . . . . . . . . . . . . . .  !i84,28tJ Tire. pneumat�c. �. C. Rarnond . . . . . . . . . . . . . . . . . . . .  iJ84.1� 
�:�:. 'fvh��ra�� B�<g:;::: . . . :�:. �.�����:: : : :::::::: =:r� Tires, device for repairing pneumatic, J. Schade 584.295 'l'ires, manufacture of pneumatic, J. I('. Lawrence 584,ltla Tires. means for making pneumatic, J. F. Law-
To;��ei:;acic·er: J:V: ·iticbardsoii: : : : : : : : : : : : : : : : : : ?,t:�6f Tobacco pipe. L. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>84,194 

��lc�u'::;r�iel!,' ���"J'rowi". ':::.'. '::::::. '. '::. '. '::. ' . . :::: �iZ� 
��:�: �:;ie�i�g:'la���'Tiiiiigiia8i: : : ·. : : : ·. : : ·. ". : : ·. ·. ·. : :  �:m 

A band.ome olotb-bound portfolio. con.l.tlng of 96 
palle. Ih: 14. printed on heavy plate paper. and con
talninll( 43 de.lgns, with 1I00r plan., of practical, 
ta.teful and comfortable country home., ranging In 
co.t from $1.00) to $5,000 complete. The de.lgn. 
have heen carefully.elected as embodying the be.t 
effort. of varlou. architects throughout the country. 
Every one of the bou.e. ha. already heen huilt, 
and all of the llIu.tration. are half-tone engravlnll( •• 
made direct from photograph. of the completed 
.tructures. taken e.peclally hy tbe RCIENTIFIC 
AMERICAN artists. In many cases two perspective 
views of the same bouse are shown. Several illus .. 
tration. of Inexpen.lve .table. are also Included 
among the designs. 

:&��in�.e::a���� N;,�finann . . . . . . . . . . . . . . . . . . . . . . . .  584.�1 Turning machine. bar and shafting. J. Fitz . . . . . . . .  584.213 

��r;b'"i�o;.r ;:r�i�:Mlgi�e.LI.°�."N·.Winand: : : :  : '. �:�1 

;::�:'f!r �;.?r·r.::�·autoiriRtic:·p:c:Leidicii: : : : :  �:�} 
;:l�: f3.,'"t: ����I:' lla§�haii".ta:di: : : : : : : :  : : :  : : :  : : :  �:� The location of the dwellings, the cost. owners' and 

architects' names and addresEles are given, togetner 
with a de.crlption of the dwelllnil. tbu. enabling. If 
de.ired. a per.onal In.pectlOn of tb e dwellllljl or 
direct correspondence with the architect or owner. 
Architects, Builders. and those Intending to build 
will find many new and valuahle 8ugllest1ons among 
the up-to-date de.igns lIIu.trated In this hand.ome 
portfolio. 

I'rice, $�.OO by mail, p08tpllld. 
MUNN & CO., Publishers. 
36J Broadway, New York City. 
SCltE W - CUTTING UIE HEADS •ELF_OPENING and ADJUSTABLE. 

'l'he best d.e head on the market. Bome advantalZes over Uotbers," viz. : Theyare 
T:v�:rigt�o�Il::: ��:6ftgEa�O:::de �� chip�, are afways reliable. and the prlce� . are rilltht. IF" SeOOfor descriptive circu
lar .. S A." Our die head. are furnished In .Ize. sUItable for cuttilljl threads frOIR No. 17 Wire gaUlI(e to 6 Inches diameter Inclu.lve. 

CEOMETRIC DRILL CO. , W ESTVILLE. CT. 
EUROPEA.N A.GENTS: 1  ���������:�e!nO:::=:"'1l. 
N. Y. CAMERA EXCHANGE. 

60% Saved on all makes of Cameras 

an���c�u,:,r:r.: to���r:,'h�:��:l. Large assortment al ways on hand. 
D.ve!op/4w. Printing • •  tc. 

Photo .upplle. of every de.crlptlon at lowest prices. 
IF" S.na 20 • •  tamp Jor bargain 

list. Address 
N. Y. CAMERA EXCHANGE. 43 Fulton St •• N E W  YORK 

F R E E OUTING C LOTHING 
BOOK. Beautifully IlIu.trated. Sbow. 1897 Styles. Only book 

g�n��r!'t
a��:m�u:��r'8� I •• ued. 

WH ITE DUCK TROUSERS 
::re::er:1V��f��'ln����eM)r:,�t�:�t Description.-Our trousers are made of 
��t ��ig p����e\�;�'!�e�::a� ��ee hem 00 bottom and .tro.p. on walsthand for belt. All hand Onished. Buy direct and save retailer.' hili( proDts. 

H. ,... LOM IlARD, Outfitter, 22, :u.  26 Merchant. Row. HOSTON, MASS. 
ACETYLENE GAS AND CARBIDE OF CH.lcium.-A Il nbollt the new i l lumlnnnt, its qualhies. chemistry, pre!!sure of liquefactlun. iU! probH.ble future. experIments performed with it. A mOSt vH.luable series of artiCles. Ilivinll 10 complete form the particulars of th is �ubject. APparatus for makinll the Ilas. ContH.ined 
III SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 99�. 
1 110 .. , 1 1111,.. 1 I1 1 �, 1 0 1 4, l Ol iJ, I I1 1 H. lU��. 
1 .. 3.; and 1 03�, '!'be most receutapparatuB of sim. pie and more elaborate type described and IllUstrated 
m special llcetylene Supplement No. 1 0:),.. Price 10 cents el:ich. To be bad at thiS office and from all newsdallIers. 
HAWKINS' NEW CATECHISM OF" E LECTRICITY 

A PRACTICAL TREATISE 

',ffE;��r:7:� . � , � ; . 

-- -,-,-- - - "'-• 'c:.- I ' ��';.V ""' _ � _ -:;� . "T6' 

W�..:�r::;;�A:a�,:�anr.&! 
rD'::i��!���:����k b��� Ilold title. and pdge.. StrlctII .. Up-to-Date." ·  Po.tpald, '2.00. THEO. AunEL & Co., 63 Fifth Avenue. New York. 

Big Four 
Route. 

This popular line reaches the mo.t Important cities of 
tbe United States. Magnificent train. run daily he· 
tween St. Louis, Peoria, IndianapoUs, CinCinnati, Co
lumbu •• Buffalo. New York and Boston. It I. tbe direct 
route also with unexcelled train service between Cin
Cinnati. Louisville. Indianapoll. and Chicago. Equipped 
witb Buffet Parlor Car.. Elegant DinlUll Car.. and 
Iluperb Wagner Sleeping Car.. E. O. McCORMICK. 
Passenger Tramc Manw::er, Cincinnati, O. 

Valve. intersection, Ii'. C. Viney. ,  . . . . . . . . . . . . . . . . . .  584,278 

�:I�: ����:�I?;��B�:!I.: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
�:C?�l������':: �:f:�: : : : : : : : :  : : �  : : � : � : : : : : : �  : : : : :  ?,t:�� Vebicle. motor. Draullette & Catols . . . . . . . . . . . . . . . .  584.127 

;:�l�:: ���?rs.�.�o����::: : :: : : : : : : : : : : : : : : : : : :  �Nt'l: Vebicle wrench. J. S. House . . . .. . . . . . . . . . . . . . . . . . .  583.001 Velocipede. Ice. G. A. John •• on . . . . . . . . . . . . . . . .  , . . .  1>84.().'i5 Velocipede lock. Hillhouse & Parker . . . . . . . . . . . . . . .  583.900 Ventilator. See Refrigerator car ventilator. Ventilator. W. Na.h .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.231 

;�g� ���t��'!':�in��l�:���. <aa��������: : : : : :  : : : �:� 

;:f�rnh!:r:·. l. �. ����e"er.::: ':::::.: :':.: :'. : : : ':::. �:WJ Water motor. J. Keith . . . . . . . . . . . . . . , . . . . . . . . . . . .  ' . .  , 584.266 Weather striP. automatic. E. A. Partelow . . . . . . . . .  583.900 
; ::?h?�:;I,�gr���ra:lo�alf�t�e:i�06gapin: : : : : :  �:� Welding and brazing. Payne & Diven . . . . . . . . . . . . . .  584,120 Wheel. See Car wheel. Cycle wheel. Sprocket wheel. Wheel rim. B. A. Washburn . . . . . . . . . . . . . . . . . . . . . . . .  583.961 Window. J. E. Mellor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,263 Window chair. G. W. Dearborn. . . . . . . . . . . . . . . . . . .  583 •• '94 Wire connection. feed. Harrington & Somer •..... li&s.903 Wrench. See Combination wrench. Pipe wrench. Ratchet wrench. Vehicle wrench. Wrench. R. C. EUrich . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.111 Wrench. H. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!M.019 

DESIGNS. 

�\ml: ��:l'�·u�rl��l:B.irnIiart:::::::::::�:��: �:l� Bicycle saddle seat. H. A. Christy .. . . . . . . . . . . . . . . . . . .  27,185 

����te�a���.Sl'�W:r�a;;: : : : : : : : : : : : : : : : : : : : : : : : :  �:}� 
��:��: j:r.,"c't:�r:: : : : : : :: .  : : : : : :  : : :  : : : : : : : : : : : : :  : : : : :  �:lllil 
8:�g��:fZi?Sl:,(it��: : : : : :: : : : : : : : : : : : : : ·. : : : : :�:�� �H� 
8:�g:t: �: .r 8re'::":�I�:'' ''',: :  : ':.: : : : '. : : : '.:: : .. .. : :: :: .... .. .. : �f:Nl Cash car frame, M. C. Swezey . . . . . . . . . . . . . . . . . . . . . . .  27.174 g��I�i���eh:de��r,�'a�c .. mPbeii: : : : : : : : : : : : : : : : :  �:� Dish. J. J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  27.167 Game board. J. A. Bu.b . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 27,191 Golf club. J. Cran . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.190 

��I':a'flifk trJ'o'l:nt.. £'e!f:.��.I�.���.�::::::: : : :: ::: : : : : iJ;m Jacket. spinal. W. N. Robert . . . . . . . . . . . . . . . . . . . . . . . . .  27,193 

�lfE���r���: Y.����:o�.��I�.:t:: .•. : .... :.: ..... ::.::. �HW 
01\ burner retort. J. Joblll'ton . . . . . . . . . . . . . . . . . . . . . . . .  27.176 Shower bath. E.Jendis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.189 

�ggg�: �: ��?fgmmiii8::::: :::: :::: : ::: :: :: :  ::: : :  ::::: �J� Spoon or fork handl1. S. Smith . . . . . . . . . . . . . . . . . . . . . .  27,164 

�g�gg�;:t�h�:l'�:!'d o.,'"Ii.afi s����a"1.r W: 'Rivett: 27.185 

27.163. 27,184 Sprocket wheel and chain lI(uard, H. H. Rountree. 
27.180 to 27.182 

�u�:: ��r:,�P�J?n��t:'t��·J:L:Joii.;.:: : : : : : : :  �a� Yall coverlng. J. M. Honan . . . . . . . . . . . . . . . . . . . . . . . . . .  27.194 Wheel .prlng. vehicle. S. A. Elermann ... . . . . . . . . . . .  27.178 

TRADE MARKS. 
Beer and malt extracts, Chr. Heurich Brewing 
Bev��::'l'ea::.iiii ·Iaxative· .. nd 'tonic: F: C: Fowier: : : : �:l� 
�1���I::' i��m;:J!a������inle �=.i"' ��� 30.174 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  30,175 Br"n. �'reeman Milling COmpanl . . . . . . . . . . . . . . . . . . . .  30.161 Chemical. actlni as "intestlna astringent. and anti.eptics. F trm of E. Merck . . . .  , . . . . . . . . . . . . . . .  30.140 Coating iron and other 8urfaces, compositions 
Coi?:.;tron:y���WUnderie : : : : : : :::::: : : :: : : : : : : : : :  �:l� Cornmeal. Heffner Brothers .. . . . . . . . . . . . . . .. . . . . . . . . .  30.159 Enamel In the nature of a varni.h. Robt. Ingham 
Flo����t.C��V���: : : : : : : : : : : : : : : : :::: : : : : : : : : : : : : : :  �:t� Hair, preparation for the, Koko·Maricopas Com-
LoJi��ratC·he8, "anti ·keys: ·W�·.:ner 'L'ock' Company �:l2,� 
��Pt!":';:'rn�:IJ.!�;:�,��l!r�S�l�yw: 'Bird &: Com: 30.162 

pany . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.163 Paints and varnishes, F. A. GlIdden . . . . . . . . . . . . . . . .  00,168 Perfumed toilet preparation •• V. Klotz . . . . . . . . . . . . .  30,136 

K�:i.����.����t.!1n I:,e,.vJ;ild: 'if W: ·StePhen.on: : : : : :  �;l� Remedies for eczema and other skin diseases, D. D. Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.147 Remedie. for kidney diseases. N. D. Campbell .. . . .  30,148 Remedies for women's diseases, Simard & Mig-nault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,150 Remedies. including salves and Ointments. blood, Wulff & Heldenblutb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.138 

�:::::��.f�� ���d�lJs'I�:�� C��'f�f:18g�:.,':.1 3O,14S 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.149 Snuff. Pearson Tobacco Company . . . . . . . . . . . . . . . . . . . .  30,157 

��p te':::.":.!.;f:.;:I�:l:"�;,Od: 'wlthoiii 'oriiaDie;;: 30,135 

fatlon, :Uelnecke & Company . . . . . . . . . . . . . . . . . . . .  3O,1�0 Suppositories. M. E. SnodFR8s . . . . . . . . . . . . . . . . . . . . . .  00.142 

�'!�f��\�e:n.P!�"d rOlf(la"JI���8·";;ii iiien.fIl!/�f 30,144 

Tab 'i:l':.e�':.����N.1F.rw�?���� . .  ���.��. ,����� �:m 
t���8�?���iiic:;�;:�a· ... ..:iiciii in: iii'; 'nat ur.,' of ... : 30.152 

Robt. lngham Clark & Company . . . . . . . . . . . . . . . . .  30,185 

var::!��::'kdrc1::::p!��.� �����. ���: .����'. ���: 30,167 Varnishes to re.lst high temperature. Robt. Ing. 
Wa�c"�.£l:':.kD�eCti'e���rcii Case ' ManiifitCtuMfi" 30,164 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.1!lf. 30.138 Watch movements. Hampden Watch Company . . .  30,134 

;gl:��: �a:-.d�I��IIe������:·:::::::::::.ao,iM: ml:l� 
A prill [Pd copy of the speclOcation and drawlnll( of any patent in the foregoing list, or any patent in print 

••• ued .mce 1863, will be furni.hed from this office for 
�Of cr��8pa��gld3��r'eS.le:�a s::::i[ht� n���:n: nc��b� Broadway, New York. Special rates will be given where 
a large number of COllies are desired at one time. 
v:itr�r�(l���:a��nt'�eu:��e���se g::��e� �b!hro��: going list, provf ded they are simple, at a cost of � each. If complicated the cost .. III be a little more. For full Instructions address Munn & Co .• 30"1 Broadway. New York. Other forelll(n patent. may al.o be obtalnoll. 
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'WHY BUY 
'97 M ODELS 'WHEN �'"'"I1I1III'I'I:"II'III'IIIIIIIIIIIIIIIIIII'"1I1I11111111111111111.111111111111,1,',',11111,1,1111111,1,1111111111111,11111'1,1,1,1.,1111 .... 11111. 

BURN S ELECTRICITY. 

"Cbt £bloridt" 
ti�� �Jf.i:��I:J:.����glic::,.��?6��s. ��'bt�� 
Fo��. �l!n:I'e����"a"bl:'O�:rl!gr.r.ector.. Burn. 8 to 10 

pr- Stnd for Circular ana prices. 
THE ELECTRIC PORTABLE LAMP CO., Drawer B, ELI1.IRA, N. Y. 

600 f::dnd BICYCLES " ....... �8c/:��:"'� ':-J Ir.'tk�\'w�D 

�!g�uf..�n��.f.��ro"e"il:" 
'8i ModelBeiO [ot30. Shipped anywhere on approval. "'�CII""-.II 
8pf'ela' Clearlag S •••• 

EARN A BICYCLE hyhelplngadvertiseu8. We will (htloaeapat la eacbtown PREE USEofMmple wheel to iatl'Oduee them. 
"rat. at OliN r .. " .. arSned .. t OJrer. O. W. Mead Cycle Co .. Wabasb Av.,Chlcago. IIL 

BALL BEARING AXLES AND RUB-ber 1'lres.-r\ paper read before the C'arrlR,I{e Bul lder�' 
I\atlonal r:onvenUon. Phi ladelphlR.. OctOber. ]894:. show .. inll the advantalle to be derived from the use Of ball bearings H.nd pneumatic tires in rOR.d vehicles. Con .. tamed In S{TF.NTIFIC AMERICAN SUPPLEIUENT. No. 
9n�. Price 10 cents. 'ro be had at this office and from 
all newsdealers. �u Need "SPECKS" send to 

F. E. Baile , for Optical . Catalogue, sampfe Case F�EE 
with 01ltfit. F. E. Bailey, 
271 Wabash Aveulle,Chicaa;o, 
Illiuois. 

rI I CA WAS H ERS 
For all mechanical U.P.. Perfect Insulators. Samples and quotations furnl.hed. 

A. O. SCHOONMAKER, 1 6 8  W i lliam Street, New York. 

F OR SAL E  OR R ENT 
A Foundry BuUdlnll( with 1I(0od Cupola and attachments admirably located for .mall castin�s which 

�� �� �:�:� �.:' �'t�l:��f;��. a3g!t��I��'JdN:I!hV o:'l. The last occupant. made Plumbers' Materials. To a younll( man thl. presents a desirable opportunity for beginnlnllt bu.lne ••• and tbe owner. of the property will 
�����:s�g:'�'fJ�dir::S:r��:,n:�:�':'J!�� �� :::::r�� Addre.s : J. Ill. H . . Box ,.'3, New York. 

1..w. 1'IBEI 
lllauufuc[OlT H,uabli!!lbccl 1 7 ti l .  

LEI\.D PENCILS. COLORI'lD PENClLS. tlLATE PENCILS. WaiTING ':LATES. STEFlL PENS. GOLD PENS. ISKS. PEN(,IL CASES IN SILVER AND IN GOLD. STA'l'IONERS' RUBBER GOODS. HULl!lRS, COLOHS AND ARTISTS' MA'I'ERlALS, 
78 Reade Street, New York, N. Y. 

Illanufactory E8tabUshed 1 ,..n. 
HARDT MUTH'S DRAWING 

PENCILS 
AND CDPYING 

�: �ho�l.r.e8�v��c�c::lr:��ar.����[\e PEN CI LS man, enllineer, copyist, � h . clerk.� and everyone using ..... 6!ft�ltO·O¥ penet!.. .bould try thE '" '" 
Onc. tried. alway • .... d thereafter. For .ale by all Stationer. and Arti.t.' Material Dealers. pr- Sampl. fr •• 

f��PP�:�i"'iio�:r��: �ii�!i �ke� ��r\,I.mporters, 

COLUMBIAN GEN ERATORS The mo.t powerful Electrical Generator for Its size and weill(ht In tbe world. A wonderful little machine. A bonanza for tb e boys. A relief for tbe .Ick. Onl, t2 
:'a"���c�� ��trM','rJr'2�"Rfb t��t. BoSTON. MAaR. NEW BEDFORD, MASS. 

---'WOO DEN TANKS. II': · I For Railroads. �UIs and Manufactories. . . . Builder. of Steel Tower. and Tanks. . ... La. Red Cypress Wood Tanks a .pecialty. 
. 

. .  W. \<:. (1..\ I . I I W I' I . "  (:(1 ..  217 E. Main Street. Loul.ville. Ky. 
USE OF HOT AIR IN DRYING.-BY E. 
M. Cook. A paper in which the author demon8-trates the Iilreat economy of the useof hotairoverthat of steam for dryinJl many materials. especially those in lumps, arain, 
���wt��RI'cil\.l'Ju

l
���������·N'?'?'it&��da�':! ib'��: PrLce JO cent. each. To be had at tbi. officeand from .. II newsdealers. 

Zinc Etchings ,,' H a i i-Tones ","" " "  ," ' 
' "' . u " , . ' om,,,. Electrot) pes ... Designing. -----

'ld,11 �11:'n &. F.nRrmtnR W ,  • •  \1lhHl.Ul-.ec \\ I .. 

VELOX P J{ y;;) E To) A Revolution In Pho
:z-.t.. 1- l' tographlc Printing. 
When exposed to the same light. prints 

iJOO time� quicker thall albllmen. _ • 
G L 088 Y or MATT. �?l ��r�r ::���8w:!�b�.';,�� ll\t�!i!.';I' �� Y.s�rl::�rk. 
Devel'lped and toned as fast as the prlnt/4w fram.� can b. fifl.d. A cholc. oj tones more 
beauttful than can b. produc.a on anll oth.rpap.r. Permanent prints, Tbe IItreatest paper for bot or damp climates . •  ";.0 �en r� In stamps brings two ssmlle dozen cab's. developer 

t�db���"a"n�a:::g!� ':,';!���m �ti��';::a���tin'R'!: �,!-ai"il�� ��dan ���t:"::r:s:.rr:p':r� Relllb,·nlldr. a Matt Printing-out Paper. NirPERA C HEMICAL CO., Sofe ManuFrs. Pari., France. 8 Rue Martel. Chicago. 1Il., 21 Quincy St. NEPERA l'ARK, N. ¥. 

I CE ilL" C U I N mil. C ... ·lb. ElllI"llI"o. U1"" "'''1''' 
nnd Boult".·,.., lUachhlfar)". THE VILTER MFG. CO •• 899 Clinton Street. Milwaukee. Wis. 

i��c¢t:tte !TYPE. WHEELS. MODELl t...EXPER1MENTAL WORK.IMAU.RMCHIIEIft' 
NDVunE& • ETC. "BoW 10 aTEftClL waNI IGD NAaaAU 81 N."'. 

ALUMINUM 1 2 C' �b':,\�¥�r �g
l�n"J� 

KEY CHAIN H. H .FRANKLIN MFG. Co., SYRACUSE. N. Y. 

STRONG CASTINGS. QUI(I< DELlVERY, 

PATTERN W'OI\'K TO OI\'OER. 
ACME MALLEABLE IRON WORKS.BuffALO .N.Y 

BAND FASTENERS ��RE���� 
A. P. DICKEY MFG. CO., RACINE. W IS. 

1)500 Celebr\ted
l 

':Jfyracuae " � 
plus 96 3lc'1l. �.u8t ��l� at FnC:� crates. la"..e Btock well·knowll makeB. $10 to $50 Shipped on approval Send ror Lists. 

Brown-Lewla Cycle Co. Ch lcago. 

THE CHICAGO DRAINAGE CANAL.-])escrlption of a great enlliDeerin� work undertaken to IU'event t.he contamination of thE city's water supply. With 6 illustration •• Contained In SCIENTIFIC AMEIU{'AN SUPPLEMENT. No. l O t ". Price 10 cent •• '1'0 he hud at this office ttnd from all newsdealers. 

TOOL H O L D I N e  BAR 
V A I,UA RI,E PAT.;NT FOR �,\ l,E. Issued May 25, 1891. Also Patent on Drill Chuck. Apply to H. W F n A N C I �. R.EAIHNH. PA. 

B. and O. 
Summer Book. 

The Baltimore & Oblo Railroad has Just I.sued a very 
hand.ome book for .ummer travel. descrlhlng the 
mountain resorts, springs and batb� located on and 
adjacent to Its lines ; also the various waterlnll( places 
on the Atlantic Coast. The route. for reaching them 
are set forth in a comprehensiveand clear manner. The 
hook I. printed on One paper, heautifully lIla.trated. 
and will prove of valuable a •• I.tance to partie. contem
plating a Bummer tour. 

Cop Ie. can be had hy applying to various B • .\ o. 
Agen�. or by sending 10 cent. In .tamp. to cover po.t
age to J. M. Schryver, General Pas.enger Agent, Balti
more. Md. 
.. B L U E I' R I N 'r IS . "  Modern Steam Eng. Con. Parts 1 to 10 ready. 3Oc. each. T.F. Scheffier. Erie. Pa. 

ISO VI!AR" 
I!XPERIENOE. 

PATENTS 
TRADE MARK" 

DESIONS. 
COPYRIOHTS 11.0. 

Anyone .endlng a .ketch and description ma,. quickly ascertain, free, whether an Inventiun IiI 
����:rtc.tte8t.r.::.\e'Bl<�g�,¥����� ��.:'�� 
in AmeriCa. We bave a Washlng1;on office. Patent. taken through Munn 50 Co. receive .paolal notice In the 

SDIENTIFIO AMERICAN, 
beantlfUlly lIlu.trated. large.t Circulation 01 anf�.clentIOc Journal, weekly termsl3.oo ,,-year; 11.fIO six months. Specimen copies and HAND BO<1IK· ON PATENTS sent free Addreu 

M U N N  .t. CO. 
361 Broadway. New Vork. 

'.1111111111111111111111111111111111111111111111111111111111.11111111111111111111111111111111111111111111111111 11111111111111111I1111111111.1.'nlll'llIl� 
will make your Old Wheel look like a New one. �"_ 

For sale generally. 10c. By mall. t �c., po.tpald. 
ROGEB8 & PYATT, SO Malden ].an8, New York Clry. 

__ ··_ ................. I1 ......... I1 ............... IIII�MMN. _ .... = 

© 1897 SCIENTIFIC AMERICAN. INC. 
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